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-NS(O);z-, -OS(O),-, optional, and when present is a linker selected from the group consisting
of lower alkylene, substituted lower alkylene, lower alkenylene, substituted lower
alkenylcne, lower heteroalkylene, substituted lower heteroalkylene, -O-, ~O-(alkylene or
substituted alkylene)~, -S-, -S-(alkylene or substituted alkylene)-, -S(O)- where kis 1, 2,

5 or 3, -S(O)(alkylene or substituted alkylene)-, -C(O)-, -C(O)-(alkylene or substituted
alkylene)-, -C(S)-, -C(S)-(alkylenc or substituted alkylene)-, -N(R’)-, -NR’-(alkylene or
substituted alkylene)-, ~-C(O)N(R’)-, -CON(R’)-(alkylene or substituted alkylene)-, -
CSN(R’)-, -CSN(R")-(alkylene or substituted alkylene)-, -N(R*YCO-(alkylene or
substituted alkylene)-, -N(R*)YC{O)O-, -S(ON(R")-, -NRC(ONR)-,

10 ~-NERHC(SINR)-, -NR*IS(OUN(R)-, -N(R*)-N=, -C(R*)=N-, -C(R*)=N-N(R’}-, -
C(R’)=N-N=, -C(R’);-N=N-, and -C(R");-N({R")-N(R”)-, where each R’ is independently
H, alkyl, or substituted alkyl;
R is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl,;
Rj is I1, an amino protecting group, resin, amino acid, polypeptide, or polynucleotide; and
15 Ry is OH, an ester protecting group, resin, amino acid, polypeptide, or polynucleotide;

each R, is independently selected from the group consisting of H, halogen, alkyl, substituted
alkyl, -N(R")2, ~C(O}R* where k is 1, 2, or 3, ~-C(O)N(R*),, ~-OR’, and -S(O)R’, where
each R’ is independently H, alkyl, or substituted alkyl; and n is 0 to 8;
with a proviso that when A is (CHj)4-, B is not -NHC(O)CH,CIH,)-. Such non-natural

20 amino acids may be in the form of a salt, or may be incorporated inte a non-natural amino
acid polypeptide, polymer, polysaccharide, or a polynucleotide and optionally post
translationally modified.

1272] In addition, the following amino acids are included:
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b P;h\f
HoN OH HZN/;rOH HoN OH
o a , an

\ d 0 , wherein such compounds are optionally
amino protected, optionally carboxyl protected, optionally amino protected and carboxyl
protected, or a salt thereof, or may be incorporated into a non-natural amino acid
polypeptide, polymer, polysaccharide, or a polynucleotide and optionally post
translationally modificd.

[273] In addition, the following amino acids having the structure of Formula (XXXXI)

are included;

O (XXXXD),

wherein,

A is optional, and when present is lower alkylene, substituted lower alkylene, lower
cycloalkylene, substituted lower cycloalkylene, lower alkenylene, substituted lower
alkenylene, alkynylene, lower heteroalkylene, substituted heteroalkylene, lower
heterocycloalkylene, substituted lower heterocycloalkylene, arylene, substituted arvlene,
heteroarylene, substituted heteroarylene, alkarylene, substituted alkarylene, aralkylene, or
substituted aralkylene;

B is optional, and when present is a linker selected from the group consisting of lower
alkylene, substituted lower alkylene, lower alkenylene, substituted lower alkenylene,
lower heteroalkylene, substituted lower heteroalkylene, -O-, -O-(alkylene or substituted
alkylene)-, -S-, -S-(alkylene or substituted alkylene)-, -S(O),- where kis 1, 2, or 3, -
S(O)(alkylene or substituted alkylene)-, -C(O)-, -NS(O);-, -OS(0)z-, -C(O)-(alkylene or
substituted alkylene)-, -C(S)-, -C(S)-(alkylene or substituted alkylene)-, -N(R")-, -NR’-
(alkylene or substituted alkylene)-, -C(O)N(R*)-, -CON(R’)-(alkylene or substituted
alkylene)-, -CSN(R’)-, -CSN(R’)-(alkylene or substituted alkylene)-, -N(R*YCO-(alkylene
or substituted alkylene)-, -N(R*)C(O)O-, -S(O)N(R’)-, -N(R*)C(OIN(R")-,
-N(RYC(S)N(R™)-, -NRIS(ONN(R)-, -N(R*)-N=, -C(R’)=N-, -C(R’)=N-N(R")-, -
C(R")=N-N=, -C(R’);-N=N-, and -C(R’);-N({R’)-N(R’}-, whecre each R’ is independently
H, alkyl, or substituted alkyl,
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R, is H, an amino protecting group, resin, amino acid, polypeptide, or polvnucleotide; and

R; is OH, an ester protecting group, resin, amino acid, polypeptide, or polynucleotide.
Such non-natural amino acids may be in the form of a salt, or may be incorporated into a
non-natural amino aeid polypeptide, polymer, polysaccharide, or a polynucleotide and

optionally post translationally modified.

[274] In addition, the following amino acids having the structure of Formula (XXXXII)
are included:

N B0

Ra
P
Ra
Ra
R1\H R
0 (XXXXID,

wherein,

B is optional, and when present is a linker selected from the group consisting of lower
alkylene, substituted lower alkylene, lower alkenylene, substituted lower alkenylene,
lower heteroalkylene, substituted lower heteroalkylene, -O-, -O-(alkylene or substituted
alkylene)-, -S-, -S-(alkylene or substituted alkylene)-, -S(O)- where kis 1, 2, or 3, -
S(O)(alkylene or substituted alkylene)-, -C(O)-, -NS(O),-, -OS(O),-, -C(O)-(alkylene or
substituted alkylene)-, ~C(8)-, -C(S)-(alkylene or substituted alkylene)-, -N(R’)-, -NR’-
(alkylene or substituted alkylene)-, -C{(OYN(R")-, -CON(R’)-(alkylene or substituted
alkylene)-, -CSN(R’)-, -CSN(R”)-(alkylene or substituted alkylene)-, -N(R)CO-(alkylene
or substituted alkylene)-, -N(R"}C(O)O-, -S(ORN(R”)-, -N(R"HYC(ON(R")-,
-NERDHCS)NER)-, -NRHIS(ORN(R")-, -N(R")-N=, -C(R")=N-, -C(R")=N-N(R")-, -
C(R")=N-N=, -C(R");-N=N-, and ~-C(R*)-N(R")}-N(R")-, where each R’ is independently
H, alkyl, or substituted alkyl;

R is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl;

R, is H, an amino protecting group, resin, amino acid, polypeptide, or polynucleotide; and

R» is OH, an ester protecting group, resin, amino acid, polypeptide, or polynucleotide;
wherein cach R, is independently selected from the group consisting of H, halogen, alkyl,
substituted alkyl, -N(R"),, -C(O) R’ where k is 1, 2, or 3, -C(O)N(R’),, -OR’, and -
S(O)R’, where each R’ is independently H, alkyl, or substituted alkyl.

Such non-natural amino acids may be in the form of a salt, or may be incorporated into a
non-natural amino acid polypeptide, polymer, polysaccharide, or a polynucleotide and

optionally post translationally modified.
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[275] In addition, the following amino acids are included:

3

Hﬂ%@“ @“ A
ST e et ﬁw

o
wherein such compounds are optlonally amino protected, optionally carboxyl protected,
optionally amino protected and carboxyl protected, or a salt thercof, or may be
incorporated into a non-natural amino acid polypeptide, polymer, polysaccharide, or a
polynucleotide and optionally post translationally modified.

[276] In addition, the following amino acids having the structure of Formula (XXXXIV)

are included:

o}
(CRa) g )\/0>

R1\ Rz

0 (XXXXIV),
wherein,

B is optional, and when present is a linker selected from the group consisting of lower
alkylene, substituted lower allkcylene, lower alkenylene, substituted lower alkenylene,
lower heteroalkjflene, substituted lower heteroalkylene, -O-, -O-(alkylene or substituted
alkylene)-, -S-, -S-(alkylene or substituted alkylene)-, -S(O)x- where k is 1, 2, or 3, -
S(O)(alkylene or substituted alkylene)-, -C{O)-, -NS(0),-, -OS(0);~, -C(0)-(alkylene or
substituted alkylene)-, -C(S)-, -C(S)-(alkylene or substituted alkylene)-, -N(R")-, -NR’-
(alkylene or substituted alkylene)-, ~C{OYN(IR’}-, ~CON(R")-(alkylene or substituted
alkylene)-, ~CSN(R")-, -CSN(R’)-(alkylene or substituted alkylene)-, -N(R*)CO-(alkylene
or substituted alkylene)-, -N(R)C(O)O-, -S(OWN(R’)-, -N(R"YC(O)N(R)-,
NRIC(S)NER)-, -NRDIS(ORN(R)-, -N({R*)-N=, -C(R")=N-, -C(R")=N-N(R"})-, -
C(R7)=N-N=, ~-C{R");-N=N-, and -C(R’)2-N(R")-N(R*)-, where ecach R’ is independenlly
H, alkyl, or substituted alkyl;

R is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl,

R, is H, an amino protecting group, resin, amino acid, polypeptide, or polynucleotide; and

101



10

15

20

OnCusp
2452 of 10951 Ex. 1038
WO 2013/188740 PCT/US2013/045834

R, is OH, an ester protecting group, resin, amino acid, polypeptide, or polynucleotide;

each R, is independently selected from the group consisting of H, halogen, alkyl, substituted
alliyl, -N(R),, -C(O)R’ where k is 1, 2, or 3, -C(O)N(R"),, -OR’, and -S(O)R’, where
cach R’ is independently H, alkyl, or substituted alkyl; and n is 0 to 8.
Such non-natural amino acids may be in the form of a salt, or may be incorporated into a
non-natural amino acid polypeptide, polymer, polysaccharide, or a polynucleotide and
optionally post translationally modified.

[277] In addition, the following amino acids are included:

d_b

SalNP SR SR SR SR
0 NH \O
HN OH HN OH HoN OH HoN OH HaN OH HoN™ OH HN CH
O » O El o » 2 O *

0 , 0 s and
AP

O

wherein such compounds are optionally amino protected, optionally carboxyl protected,
optionally amino protected and carboxyl protected, or a salt thereof, or may be incorporated
into a non-natural amino acid polypeptide, polymer, polysaccharide, or a polynucleotide and
optionally post translationally modified.

[278] In addition to monocarbonyl structures, the non-natural amino acids described
herein may include groups such as dicarbonyl, dicarbony! like, masked dicarbonyl and
protected dicarbonyl groups.

For example, the following amino acids having the structure of Formula (XXXXV) arc

included:

Iz

0 (XXXXV),
wherein,
A is optional, and when present is lower alkylene, substituted lower alkylene, lower
cycloaltkylene, substituted lower cycloalkylene, lower alkenylene, substituted lower

alkenylene, alkynylene, lower heteroalkylene, substituted heteroalkylene, lower
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heterocycloalkylene, substituted lower heterocycloalkylene, arylene, substituted arylene,
heteroarylene, substituted heteroarylene, alkarylene, substituted alkarylene, aralkylene, or
substituted aralkylene;

B is optional, and when present is a linker selected from the group consisting of lower

W

alkylene, substituted lower alkylene, lower alkenylene, substituted lower alkenylene,

lower heteroalkylene, substituted lower heteroalkylene, -O-, -O-(alkylene or substituted

alkylene)-, -S-, -S-(alkylene or substituted alkylene)-, -S(O)~ where kis 1, 2, or 3, -

S(O)(alkylene or substituted alkylene)-, -C(O)-, -NS(O),-, -OS(O),-, -C(O)-(alkylene or

substituted alkylene)-, -C(S)-, ~C(S)-(alkylene or substituted alkylene)-, -N(R’}-, -NR’-

10 (alkylene or substituted alkylene)-, -C{(O)N(R)-, -CON(R")-(alkylene or substituted
alkylene)-, -CSN(R’)-, -CSN(R")-(alkylene or substituted alkylene)-, -N(R*)CO-(alkylene
or substituted alkylene)-, -N(R")C(O)O-, -S(O)N(R*)~, -N(R)C{(O)N(R")-,
-NRDHC(S)N(R)-, -N(R"IS(O}N(R)-, -N(R*)-N=, -C(R")=N-, -C(R")=N-N(R’)-, -
C(R*)=N-N=, -C{R”);-N=N-, and -C(R’),-N(R*)-N(R’)-, where each R’ is independently

15 H, alkyl, or substituted alkyl;

R is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl;
R; is H, an amino protecting group, resin, amino acid, polypeptide, or polynucleotide; and
R; is OH, an ester protecting group, resin, amino acid, polypeptide, or polynucleotide.
Such non-natural amino acids may be in the form of a salt, or may be incorporated into a

20 non-natural amino acid polypeptide, polymer, polysaccharide, or a polynucleotide and

optionally post translationally modified,

[279] In addition, the following amino acids having the structure of Formula (XXXXVI)

are included:

Ra
At
R
O
Ra
Rq
R4 ~ N R2
H
o (XXXXVD),

25 wherein,
B is optional, and when present is a linker selected from the group consisting of lower
alkylene, substituted lower alkylene, lower alkenylene, substituted lower alkenylene,
lower heteroalkylene, substituted lower heteroalkylene, -O-, -O-(alkylene or substituted

alkylene)-, -S-, -S-(alkylene or substituted alkylene)-, -S{O),- where kis 1, 2, or 3, -
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S{O)(alkylene or substituted alkylene)-, -C(O)-, -NS(0O)z-, -OS(0)z-, -C(O)-(alkylene or
substituted alkylene)-, -C(8)-, -C(S)-(alkylene or substituted alkylene)-, -N(R’)-, -NR’-
(alkylene or substituted alkylene)-, -C{O)N(R*}-, -CON{(R")-(alkylene or substituted
alkylene)-, -CSN(R")-, -CSN(R’*)-(alkylene or substituted alkylene)-, -N(RYCO-(alkylene
5 or substituted alkylene)-, -N{R")C(O)O-, -S(O)N(R")-, -N(RIC{O)N(R’)-,
SNRDICSINR)-, -NERIS(O)NR)-, -N(R”)-N=, -C(R")=N-, -C(R")=N-N(R’)-, -
C(R’)=N-N=, -C(R");-N=N-, and -C(R’);-N(R")-N(R’}-, where each R’ is independently
H, alkyl, or substituted alkyl,
R is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl;
10 Ry is H, an amino protecting group, resin, amino acid, polypeptide, or polynucleotide; and
R; is OH, an ester protecting group, resin, amino acid, polypeptide, or polynucleotide;
wherein each R, is independently selected from the group consisting of H, halogen, alkyl,
substituted alkyl, -N(R"),, -C{(O){R* where kis 1, 2, or 3, -C(O)N(R™),, -OR’, and -
S(O)R’, where each R’ is independently H, alkyl, or substituted alkyl.
15 Such non-natural amino acids may be in the form of a salt, or may be incorporated into a

non-natural amino acid polypeptide, polymer, polysaccharide, or a polynucleotide and

o]
M
o
»

andHsN (e}

optionally post translationally modified.

[280] In addition, the following amino acids are included:

o] 7 0
B “W‘f f
ll/\ P I /(@
HaN (elo ,+H3N "COOr RGH eleley

20  wherein such compounds are optionally amino protected and carboxyl protected, or a salt
thereof. Such non-natural amino acids may be in the form of a salt, or may be incorporated
into a non-natural amino acid polypeptide, polymer, polysaccharide, or a polynucleotide and
optionally post translationally modified.

[281] In addition, the following amino acids having (he structure of Formula

25 (XXXXVII) are included: |

O
{CRaly R
™ B/[kr
Ry \‘H Ry &)
o (XXXXVID),

wherein,
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B is optional, and when present is a linker selected from the group consisting of lower

alkylene, substituted lower alkylene, lower alkenylene, substituted lower alkenylene,
lower heteroalkylene, substituted lower heteroalkylene, -O-, -O-(alkylene or substituted
alkylene)-, -S-, -S-(alkylene or substifuted alkylene)-, -S(O)- where kis 1, 2, or 3, -
S{O)(alkylene or substituted alkylene)-, -C(O)-, -NS(O),-, -OS(0),-, -C(O)-(alkylene or
substituted alkylene)-, -C(S)-, ~-C(S)-(alkylene or substituted alkylene)-, -N(R’)-, -NR’-
(alkylene or substituted alkylene)-, -C{O)YN(R")-, -CON(R")-(alkylene or substituted
alkylene)-, -CSN(R*)-, -CSN(R’)-(alkylene or substituted alkylene)-, -N(R*)CO-(alkylene
or substituted alkylene)-, -N(R*)C({0)O-, ~-S(O)N(R*)-, -N(R*YC(O)N(R’)-,
-SNERDHCENR)-, -NRDIS(ONNRY-, -N(R)-N=, -C(R*)=N-, -C(R*)=N-N(R”)-, -
C(R")=N-N=, -C(R"),-N=N-, and -C(R’);-N(R’)-N(R")-, where each R’ is independently
H, alkyl, or substituted alkyl;

R is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl;
R;is H, an amino protecting group, resin, amino acid, polypeptide, or polynucleotide; and

R; is OH, an ester protecting group, resin, amino acid, polypeptide, or polynucleotide;

each R, is independently selected from the group consisting of H, halogen, alkyl,
substituted alkyl, -N(R),, -C(O)R* where k is 1, 2, or 3, -C(O)N(R"),, -OR’, and -~
S(O)R’, where each R’ is independently H, alkyl, or substituted alkyl; and n is 0 to 8.
Such non-natural amino acids may be in the form of a salt, or may be incorporated into a
non-natural amino acid polypeptide, polymer, polysaccharide, or a polynucleotide and

optionally post translationally modified.

[282] In addition, the following amino acids are included:

Yot o b

0
MNP O HaN O HoN O HN

Q
» H » »

(@8]
/(O S NH
HaN \H,,OH HzN/;rOH HzN/[g’OH HyN OH HaN OH HoN
0 o ,
T
OH

5
¢

J\ OY& OI)%O QY&O
e o) @ 0 o) % NH
oH i, OH
2 »
N OF
) >
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TWL :
HaN H’OH HaN O HaN CH
0 , and , Wherein such compounds are optionally

amino protected and carboxyl protected, or a salt thereof, or may be incorporated into a
non-natural amino acid polypeptide, polymer, polysaccharide, or a polynucleotide and
optionally post translationally modified.

[283] In addition, the following amino acids having the structure of Formula

(XXXXVIII) are included:

RN CLOIR, OOCXXVITD;
wherein:

A is optional, and when present is lower alkylene, substituted lower alkylene, lower
cycloalkylene, substituted lower cycloalkylene, lower alkenylene, substituted lower
alkenylene, alkynylene, lower heteroalkylene, substituted heteroalkylene, lower
heterocycloalkylene, substituted lower heterocycloalkylene, arylene, substituted arylene,
heteroarylene, substituted heteroarylene, alkarylene, substituted alkarylene, aralkylene, or
substituted aralkylene;

R is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl;

R, is H, an amino protecting group, resin, amino acid, polypeptide, or polynucleotide; and

R is OH, an ester protecting group, resin, amino acid, polypeptide, or polynucleotide;

X118 C, 8, or 8(0); and L is alkylene, substituted alkylene, N(R")(alkylene) or
N(R")(substituted alkylene), where R’ is H, alkyl, substituted alkyl, cycloalkyl, or
substituted cycloalkyl.

Such non-natural amino acids may be in the form of a salt, or may be incorporated into a
non-natural amino acid polypeptide, polymer, polysaccharide, or a polynucleotide and
optionally post translationally modified,

[284] In addition, the following amino acids having the structure of Formula (XXXXIX)

are included:
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e

Ryt C(O)R, (XXXXIX)
wherein:

A is optional, and when present is lower alkylene, substituted lower alkylene, lower
cycloalkylene, substituted lower cycloalkylene, lower alkenylene, substituted lower
alkenylene, alkynylene, lower heteroalkylene, substituted heteroalkylene, lower
heterocycloalkylene, substituted lower heterocycloalkylene, arylene, substituted arylene,
heteroarylene, substituted heteroarylene, alkarylene, substituted alkarylene, aralkylene, or
substituted aralkylene;

R is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl;

R is H, an amino protecting group, resin, amino acid, polypeptide, or polynucleotide; and

R; is OH, an ester protecting group, resin, amino acid, polypeptide, or polynucleotide;

L is alkylene, substituted alkylene, N(R*}(alkylene) or N(R*)(substituted alkylene), where R’
is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl.

Such non-natural amino acids may be in the form of a salt, or may be incorporated into a
non-natural amino acid polypeptide, polymer, polysaccharide, or a polynucleotide and
optionally post translationally modified,

[285] In addition, the following amino acids having the structure of Formula (X XXXX)

are included:

RHN C0R, (XXXXX)
wherein:

A is optional, and when present is lower alkylene, substituted lower alkylene, lower
cycloalkylene, substituted lower cycloalkylene, lower alkenylene, substituted lower
alkenylene, alkynylene, lower heteroalkylene, substituted heteroalkylene, lower
heterocyceloalkylene, substituted lower heterocycloalkylene, arylene, substituted arylene,
heteroarylene, substituted heteroarylene, alkarylene, substituted alkarylene, aralkylene, or

substituted aralkylene;

107



10

15

20

25

30

OnCusp
2458 of 10951 Ex. 1038
WO 2013/188740 PCT/US2013/045834

R is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl;

R is H, an amino protecting group, resin, amino acid, polypeptide, or polynucleotide; and

R, is OH, an ester protecting group, resin, amino acid, polypeptide, or polynucleotide;

L is alkylene, substituted alkylene, N(R’)alkylene) or N(R”)(substituted alkylene), where R’
is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl.
Such non-natural amino acids may be in the form of a salt, or may be incorporated into a
non-natural amino acid polypeptide, polymer, polysaccharide, or a polynucleotide and
optionally post translationally modified.

[286] In addition, the following amino acids having the structure of Formula (XXXXXI)

are included;

X
\
X (CRERY),

RyEN CO)R, XXXXXD);
wherein:

A is optional, and when present is lower atkylene, substituted lower alkylene, lower
cycloalkylene, substituted lower cycloalkylene, lower alkenylene, substituted lower
alkenylene, alkynylene, lower heteroalkylene, substituted heteroalkylene, lower
heterocycloalkylene, substituted lower heterocycloalkylene, arylene, substituted arylene,
heteroarylene, substituted heteroarylene, alkarylene, substituted alkarylene, aralkylene, or
substituted aralkylene;

R is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl;

R is H, an amino protecting group, resin, amino acid, polypeptide, or polynucleotide; and

R: is OI1, an ester protecting group, resin, amino acid, polypeptide, or polynucleotide;

X1 isC, S, or S(O), andnis 0, 1, 2, 3, 4, or 5; and cach R® and R® on each CR'R® group is
independently selected from the group consisting of H, alkoxy, alkylamine, halogen,
alkyl, aryl, or any R® and R? can together form =O or a cycloalkyl, or any to adjacent R®
groups can together form a cycloalkyl.

Such non-natural amino acids may be in the form of a salt, or may be incorporated into a
non-natural amino acid polypeptide, polymer, polysaccharide, or a polynucleotide and
optionally post translationally modified.

[287] In addition, the following amino acids having the structure of Formula

(XXXXXII) are included:
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0 0

EI:I

A R
A (CRER®Y,
RN T(oIR, (XXXXXIID)

wherein:

A is optional, and when present is lower alkylene, substituted lower alkylene, lower
cycloalkylene, substituted lower cycloalkylene, lower alkenylene, substituted lower
5 alkenylene, alkynylene, lower heteroalkylene, substituted heteroalkylene, lower
heterocycloalkylene, substituted lower heterocycloalkylene, arylene, substituted arylene,
heteroarylene, substituted heteroarylene, alkarylene, substituted alkarylene, aralkylene, or
substituted aralkylene;
R is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl;
10 Ry is H, an amino protecting group, resin, amino acid, polypeptide, or polynucleotide; and
R; is OH, an ester protecting group, resin, amino acid, polypeptide, or polynucleotide;
nis0,1,2,3,4,or5; and each R® and R® on each CR*R® group is independently selected
.frorn the group consisting of H, alkoxy, alkylamine, halogen, alkyl, aryl, or any R® and R’
can together form =0 or a cycloalkyl, or any to adjacent R® groups can together form a
15 cycloalkyl.
Such non-natural amino acids may be in the form of a salt, or may be incorporated into a
non-natural amine acid polypeptide, polymer, polysaccharide, or a polynucleotide and
optionally post translationally modified.

[288] In addition, the following amino acids having the structure of Formula
20 (XXXXXIII) are included:

RyHN CLOR, (XXXXXIID
wherein:
A is optional, and when present is lower alkylene, substituted lower alkylene, lower
cycloalkylene, substituted lower cycloalkylene, lower alkenylene, substituted lower
25 alkenylene, alkynylene, lower heteroalkylene, substituted heteroalkyliene, lower

heterocycloalkylene, substituted lower heterocycloalkylene, arylene, substituted arylene,
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heteroarylene, substituted heteroarylene, alkarylene, substituted alkarylene, aralkylene, or
substituted aralkylene;

R is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl;

Ry is H, an amino protecting group, resin, amino acid, polypeptide, or polynucleotide; and

R, is OH, an ester protecting group, resin, amine acid, polypeptide, or polynucleotide;
nis 0,1, 2, 3, 4, or 5; and each R® and R® on each CR*R’ group is independently sclected
from the group consisting of 1, alkoxy, alkylamine, halogen, alkyl, aryl, or any R® and R?
can together form =0 or a cycloalkyl, or any to adjacent R® groups can together form a
cycloalkyl.
Such non-natural amino acids may be in the form of a salt, or may be incorporated into a
non-natural amino acid polypeplide, polymer, polysaccharide, or a polynucleotide and
optionally post translationally modified.

[289] In addition, the following amino acids having the structure of Formula

(XXXXXIV) are included;

RN C{0IR, (XXXXXIV):;
wherein:

A 1s optional, and when present is lower alkylene, substituted lower alkylene, lower
cycloalkylene, substituted lower cycloallkylene, lower alkenylene, substituted lower
alkenylene, alkynylene, lower heteroalkylene, substituted heteroalkylene, lower
heterocycloalkylene, substituted lower heterocycloalkylene, arylene, substituted arylene,
heteroarylene, substituted heteroarylene, alkarylene, substituted alkarylene, aralkylene, or
substiluted aralkylene;

R is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl;

R, is H, an amino protecting group, resin, amino acid, polypeptide, or polynuclectide; and

R, is OH, an ester protecting group, resin, amino acid, polypeptide, or polynucleotide;

X1is C, S, or S(O); and L is alkylene, substituted alkylene, N(R™)(alkylene) or
N(R")(substituted alkylene), where R’ is H, alkyl, substituted alkyl, cycloalkyl, or
substituted cycloalkyl.
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Such non-natural amino acids may be in the form of & salt, or may be incorporated into a
non-natural amino acid polypeptide, polymer, polysaccharide, or a polynucleotide and
optionally post translationally modified.
[290] In addition, the following amino acids having the structure of Formula
(XXXXXV) are included.:

Koo
ARk C{0R, (XXXXXV)
wherein:

A is optional, and when present is lower alkylene, substituted lower alkylene, lower
cycloalkylene, substituted lower cycloalkylene, lower alkenylene, substituted lower
alkenylene, alkynylene, lower heteroalkylene, substituted heteroalkylene, lower
heterocycloalkylene, substituted lower heterocycloalkylene, arylene, substituted arylene,
heteroarylene, substituted heteroarylene, alkarylene, substituted alkarylene, aralkylene, or
substituted aralkylene;

R is T, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl;

R, is H, an amino protecting group, resin, amino acid, polypeptide, or polynucleotide; and

R, is OH, an ester protecting group, resin, amino acid, polypeptide, or polynuclectide;

L is alkylene, substituted alkylene, N(R")(alkylene) or N(R}substituted alkylene), where R’
is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl.

Such non-natural amino acids may be in the form of a salt, or may be incorporated into a
non-natural amino acid polypeptide, polymer, polysaccharide, or a polynucleotide and
optionally post translationally modified.

[291] In addition, the following amino acids having the structure of Formula

(XXXXXVI) are included:

RAHN CLOIR, (XXXXXVT)

wherein:
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A is optional, and when present is lower alkylene, substituted lower alkylene, lower
cycloalkylene, substituted lower cycloalkylene, lower alkenylene, substituted lower
alkenylene, alkynylene, lower heteroalkylene, substituted heteroalkylene, lower
heterocycloalkylene, substituted lower heterocycloalkylene, arylene, substituted arylene,
heteroarylene, substituted heteroarylene, alkarylene, substituted alkarylene, aralkylene, or
substituted aralkylene;

R is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl;

R;is 11, an amino protecting group, resin, amino acid, polypeptide, or polynucleotide; and

R; is OH, an ester protecting group, resin, amino acid, polypeptide, or polynucleotide;

L is alkylene, substituted alkylene, N(R’)(alkylene) or N(R")(substituted alkylene), where R’
is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl.

Such non-natural amino acids may be in the form of a sall, or may be incorporated into a
non-natural amino acid polypeptide, polymer, polysaccharide, or a polynucleotide and
optionally post translationally modified.

[292] In addition, amino acids having the struciure of Formula (XXXXXVII) are

included:
R )
R; A \I/
Ts
R
Rl\g R;
o (XXXXXVID,
wherein;

A is optional, and when present is lower alkylene, substituted lower alkylene, lower
cycloalkylene, substituted lower cycloalkylene, lower alkenylene, substituted lower
alkenylene, alkynylene, lower heteroalkylene, substituted heteroalkylene, lower
heterocycloalkylene, substituted lower heterocycloalkylene, arylene, substituted arylene,
heteroarylene, substituted heteroarylene, alkarylene, substituted alkarylene, aralkylene, or

substituted al”alijlene ;
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indicates bonding to the A group and (b) indicates bonding to respective carbonyl groups,
Rj and Ry are independently chosen from H, halogen, ailkyl, substituted alkyl, cycloalkyl,
5 or substituted cycloalkyl, or Rz and R4 or two Rj groups or two Ry groups optionally form
a cycloalkyl or a heterocycloalkyl;
R is H, halogen, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl;
T; is a bond, C(R)(R), O, or S, and R is H, halogen, alkyl, substituted alkyl, cycloalkyl, or
substituted cycloalkyl;
10 R, is H, an amino protecting group, resin, amino acid, polypeptide, or polynucleotide; and
R, is OH, an ester protecting group, resin, amino acid, polypeptide, or polynucleotide.
Such non-natural amino acids may be in the form of a salt, or may be incorporated into a
non-natural amino acid polypeptide, polymer, polysaccharide, or a polynucleotide and
optionally post translationally modified.
15 [293] In addition, amino acids having the structure of Formula (XXXXXVII) are

included:

(XXXXXVIID),

wherein:
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indicates bonding to the A group and (b) indicates bonding to respective carbonyl groups,
R; and R4 are independently chosen from H, halogen, alkyl, substituted alkyl, cycloalkyl,
5 or substituted cycloalkyl, or Rz and R4 or two Rj groups or two Ry groups optionally form
a cycloalkyl or a heterocycloalkyl;
R is H, halogen, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl,
T3 1s a bond, C(R)(R), O, or 8, and R is H, halogen, alkyl, substituted alkyl, cycloalkyl, or
substituted cycloalkyl;

10 R;is H, an amino protecting group, resin, amino acid, polypeptide, or polynucleotide; and

R2 is OH, an ester protecting group, resin, amino acid, polypeptide, or polynucleotide;
each R, is independently selected from the group consisting of I, halogen, alkyl,
substituted alkyl, -N(R"),, -C{(O)R’* where k is 1, 2, or 3, -C(O)N(R™),, -OR’, and -
S{(O)R’, where each R’ is independently H, alkyl, or substituted alkyl.

15 Such non-natural amino acids may be in the form of a salt, or may be incorporated into a
non-natural amino acid polypeptide, polymer, polysaccharide, or a polynucleotide and
optionally post translationally modified,

[294] In addition, amino acids having the structure of Formula (XXXXXIX) are

included:

20 (XXXXXIX),
wherein:

R is H, halogen, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl; and
T3 1is O, or S,
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Such non-natural amino acids may be in the form of a salt, or may be incorporated into a
non-natural amino acid polypeptide, polymer, polysaccharide, or a polynucleotide and
optionally post translationally modified.
[295] In addition, amino acids having the structure of Formula (IXXXXX) are
5  included:

o (XXXXXX),
wherein;
R is H, halogen, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl.
[296] In addition, the following amino acids having structures of Formula (XXXXXX) are
10 included:

R~ R,

0 , and

N
H

Such non-nalural amino acids may be in the form of a salt, or may be incorporated into a non-
natural amino acid polypeptide, polymer, polysaccharide, or a polynucleotide and optionally
post translationally modified.

15 [297] The carbonyl or dicarbonyl functionality can be reacted selectively with a
hydroxylamine-containing reagent under mild conditions in aqueous solution to form the
corresponding oxime linkage that is stable under physiological conditions. See, e.g., Jencks,
W. P, J. Am. Chem. Soc. 81, 475-481 (1959); Shao, I. and Tam, I. P., J. Am. Chem. Soc.
117(14):3893-3899 (1995). Moreover, the unique reactivity of the carbonyl or dicarbonyl

20 group allows for selective modification in the presence of the other amino acid side chains,
See, e.g., Cornish, V. W., et al., J. Am, Chem, Soc. 118:8150-8151 (1996); Geoghegan, K. F.
& Stroh, J. G., Bioconjug. Chem. 3:138-146 (1992); Mahal, L. K., ¢t al,, Science 276:1125-
1128 (1997).
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[298] The synthesis of p-acetyl-(+/-)-phenylalanine and m-acetyl-(+/-)-phenylalanine is
described in Zhang, 7., et al., Biochemistry 42: 6735-6746 (2003), incorporated by reference.
Other carbonyl- or dicarbonyl-containing amino acids can be similarly prepared.

[299] In some embodiments, a polypeptide comprising a non-natural amino acid is
chemically modified to generate a reactive carbonyl or dicarbonyl functional group. For
instance, an aldehyde functionality useful for conjugation reactions can be generated from a
functionality having adjacent amino and hydroxyl groups. Where the bhiologically active
molecule is a polypeptide, for example, an N-terminal serine or threonine (which may be
normally present or may be exposed via chemical or enzymatic digestion) can be used to
generate an aldehyde functionality under mild oxidative cleavage conditions using periodate,
See, e.g., Gaertner, et. al., Bioconjug. Chem. 3: 262-268 (1992);, Geoghegan, K. & Stroh, J,,
Bioconjug. Chem. 3:138-146 (1992); Guertner et al., J. Biol. Chem. 269:7224-7230 (1994).
However, methods known in the art are restricted to the amino acid at the N-terminug of the
peptide or protein.

[300] Additionally, by way of example a non-natural amino acid bearing adjacent hydroxyl
and amino groups can be incorporated into a polypeptide as a “masked” aldehyde
functionality, For example, 5-hydroxylysine bears a hydroxyl group adjacent to the epsilon
amine. Reaction conditions for generating the aldehyde typically involve addition of molar
excess of sodium metaperiodate under mild conditions to avoid oxidation at other sites within
the polypeptide. The pH of the oxidation reaction is lypically about 7.0. A typical reaction
involyes the addition of about 1.5 molar excess of sodium meta periodate to a buffered
solution of the polypeptide, followed by incubation for about 10 minutes in the dark. See, ¢.g.
U.S. Patent No. 6,423,685.

B, Structure and Synthesis of Non-Natural Amino Acids: Dicarbonyl, Dicarbonyl-like,
Masked Dicarbonyl, and Protected Dicarbonyl Groups

[301] Amino acids with an electrophilic reactive group allow for a variety of reactions to
link molecules via nucleophilic addition reactions among others, Such electrophilic reactive
groups include a dicarbonyl group (including a diketone group, a ketoaldehvde group, a
ketoacid group, a ketoester group, and a ketothioester group), a dicarbonyl-like group (which
has reactivity similar to a dicarbonyl group and is structurally similar to a dicarbonyl group),
a masked dicarbonyl group (which can be readily converted into a dicarbonyl group), or a

protected dicarbonyl group (which has reactivity similar to a dicarbonyl group upon
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deprotection). Such amino acids include amino acids having the structure of Formula
(XXX VID):

O (XXXVITD,
wherein:

5 A is optional, and when present is lower alkylene, substituted lower alkylene, lower
cycloalkylene, substituted lower cycloalkylene, lower alkenylene, substituted lower
alkenylene, alkynylene, lower heteroalkylene, substituted heteroalkylene, lower
heterocycloalkylene, substituted lower heterocycloalkylene, arylene, substituled arylene,
heteroarylene, substituted heteroarylene, alkarylene, substituted alkarylene, aralkylene, or

10 substituted aralkylene;

B is optional, and when present is a linker linked at one end to a diamine containing moiety,
the linker selected from the group consisting of lower alkylene, substituted lower
alkylene, lower alkenylene, substituted lower alkenylene, lower heteroalkylene,
substituted lower heteroalkylene, -O-(alkylene or substituted alkylene}-, -S-(alkylene or

15 substituted alkylene)-, -C(O)R”-, -S(O)(alkylene or substituted alkylene)-, where k is 1,
2, or 3, -C(O)-(alkylene or substituted alkylene)-, -C(S)-(alkylene or substituted
alkylene)-, -NR”-(alkylene or substituted alkylene)-, -CON(R™)-(alkylcne or substituted
alkylene)-, -CSN(R*)-(alkylene or substituted alkylene)-, and -N(R”)CO-(alkylene or
substituted alkylene)-, where each R” is independently H, alkyl, or substituted alkyl;

e 10 s A e
O R T A I W

20 Kis

CAYAYaW) 2

T; T
YERANIVAEN /’.LLL‘
R T'l Tg

fj\/]—n—'rz}e’ §< Al T
o T & 55? , OF L , where,
T is a bond, optionally substituted C,-C4 alkylene, optionally substituted C;-C4 alkenylene,
or optionally substituted heteroalkyl,
wherein each optional substituents is independently selected from lower alkylene, substituted
25 lower alkylene, lower cycloalkylene, substituted lower cycloalkylene, lower alkenylene,

substituted lower alkenylene, alkynylene, lower heteroalkylene, substituted
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heteroalkylene, lower heterocycloalkylene, substituted lower heterocycloalkylene,
arylene, substituted arylene, heteroarylene, substituted heteroarylene, alkarylene,
substituted alkarylene, aralkylene, or substituted aralkylene;

Ty, is selected from the group consisting of lower aikylene, substituted lower alkylene, lower
alkenylene, substituted lower alkenylene, lower heteroalkylene, substituted lower
heteroalkylene, -O-, -O-(alkylene or substituted allkylene)-, -S-, -S-(alkylene or
substituted alkylene)-, -S(O)- where k is 1, 2, or 3, -S(O)(alkylene or substituted
alkylene)-, -C(O)-, -C(O)-(alkylene or substituted alkylene)-, -C(S)-, -C(S)-(alkylenc or
substituted alkylene)-, -N(R")-, -NR’-(alkylene or substituted alkylene)-, -C{(O)N(R*)-,
-CON(R*)~(alkylene or substituted alkylene)-, -CSN(R’)-, -CSN(R*)-(alkylene or
substituted alkylene)-, -N(R*YCO-(alkylene or substituted alkylene)-, -N(R*)C{O)O-,
-SOXNR)-, -NRHC(ONR)-, -NRHT(S)NR)-, -NR)S(ONN(R)-, -N(R")-N=, -
C(R*)=N-, ~C(R")=N-N(R’)-, -C(R*)=N-N=, -C(R");-N=N-, and ~-C(R*);-N(R’)-N(R*)-,
where each R’ is independently H, alkyl, or substituted alkyl;

)\X
Ty is R'O OR L——J , A : X % or ) ? wherc cach X, is

independently selected from the group consisting of -O-, -8-, -N(H)-, -N(R)-, -N{Ac)-,
and —N{OMe)-; X, is —OR, -0OAc, -SR, -N(R),, -N(R}Ac), -N(R}OMe), or N3, and
where each R’ is independently H, alkyl, or substituted alkyl;

R is H, halogen, alkyl, substituted allkyl, cycloalkyl, or substituted cycloalkyl,;

R, is H, an amino protecting group, resin, amino acid, polypeptide, or polynucleotide; and

R, is OH, an ester protecting group, resin, amine acid, polypeptide, or polynucleotide;

or the —A-B-K-R groups together form a bicyelic or tricyclic cycloalkyl or heterocycloalkyl
comprising at least one carbonyl group, including a dicarbonyl group, protected carbonyl
group, including a protected dicarbonyl group, or masked carbonyl group, including a
masked dicarbonyl group;

or the ~K-R group together forms a monocyclic or bicyclic cycloalkyl or heterocycloalkyl
comprising at least one carbonyl group, including a dicarbonyl group, protected carbonyl
group, including a protected dicarbonyl group, or masked carbonyl group, including a
masked dicarbonyl group.

[302] Non-limiting example of dicarbonyl amino acids having the structure of

Formula (XXXVII) include:
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1304] The following amino acids having structures of Formula (XXXVII) are also included:
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Such non-natural amino acids may be in the form of a salt, or may be incorporated into a
non-natural amino acid polypeptide, polymer, polysaccharide, or a polynucleotide and

optionally post translationatly modified.

Structure and Synthesis of Non-Natural Amine Acids: Ketoalkyne,
Ketoalkyne -like, Masked Ketoalkyne, Protected Ketoalkyne Groupk, Alkyne, and
Cycloalkyne Groups

[305] Amino acids containing reactive groups with dicarbonyl-like reactivity allow for the
linking of molecules via nucleophilic addition reactions, Such electrophilic reactive groups
include a ketoalkyne group, a ketoalkyne-like group (which has reactivity similar to a
ketoalkyne group and is structurally similar to a ketoalkyne group), a masked ketoalkyne
group (which can be readily converted into a ketoalkyne group), or a protected ketoalkyne
group {which has reactivity similar to a ketoalkyne group upon deprotection). In some
embodiments, amino acids containing reactive groups with a terminal alkyne, internal alkyne
or cycloalkyne allow for linking of molecules via cycloaddition reactions (e.g., 1,3-dipolar
cycloadditions, azide-alkyne Huisgen cycloaddition, etc.) Such amino acids include amino

acids having the structure of Formula (XXXXXXI-A) or (XXX XXI-B):
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N B a

Ry | AL -G C=C-R Ry . . \__/

3
(R 10)g
Rl\.%{ | R RW\N Rz
Yo (XXXXXXI-A), 1 Mg (XXXXXXI-B),
wherein;

A 1s optional, and when present is lower alkylene, substituted lower alkylene, lower
cycloalkylene, substituted lower cycloalkylene, lower alkenylene, substituted lower
5 alkenylene, alkynylene, lower heteroalkylene, substituted hetercalkylene, lower
heterocycloalkylene, substiluled lower heterocycloalkylene, arylene, substituted arylene,
heteroarylene, substituted heteroarylene, alkarylene, substituted alkarylene, aralkylene, or
substituted aralkylene;
B is optional, and when present is a linker linked at one end to a diamine containing moicty,
10 the linker selected from the group consisting of lower alkylene, substituted lower
alkylene, lower alkenylene, substituted lower alkenylene, lower heteroalkylene,
substituted lower heteroalkylene, -O-(alkylene or substituted alkylene)-, -S-{alkylene or
substituted alkylene)-, -C(O)R”-, -S(O){alkylene or substituted alkylene)-, where k is I,
2, or 3, -C(O)-(alkylene or substituted alkylene)-, -C(S8)-(alkylene or substituted
15 alkylene)-, -NR”-(alkylene or substituted alkylene)-, -CON(R™)-(alkylene or substituted
alkylene)-, -CSN(R™)-(alkylene or substituted alkylene)-, and -N(R”)CO-(alkylene or
substituted alkylene)-, where each R” is independently H, alkyl, or substituted alkyl;

E)KS"S“,OI.%/H\};;
S T

X1

G is optional, and when present is

T4 is a carbonyl protecting group including, but not limited to, RO OR

555 O s
\/Xl | L.LL/L_XZ; N L?'L)LXZ

L]

20 , where each X is independently selected from the

group consisting of -O-, -S-, -N(H)-, -N(R)-, -N(Ac)-, and ~N{OMe)-; X5 is —OR, -OAc, -
SR, -N(R)z, -N(R)(Ac), -N(R)(OMe), or N3, and where each R’ is independently H, alkyl,
or substituted alkyl;

R is H, halogen, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl;

121



OnCusp
2472 of 10951 Ex. 1038

WO 2013/188740 PCT/US2013/045834

R, is H, an amino protecting group, resin, amino acid, polypeptide, or polynucleotide;

R; 15 OH, an ester protecting group, resin, amino acid, polypeptide, or polynucleotide;

each of R3 and Ry is independently H, halogen, lower alkyl, or substituted lower alkyl, or R
and R4 or two Ry groups optionally form a cycloalkyl or a heterocycloalkyl;

5 each Ry is independently selected from the group consisting of C;-Cj alkyl, C;-Cy alkoxy,
ester, ether, thioether, aminoalkyl, halogen, alkyl ester, aryl ester, amide, aryl amide,
alkyl halide, alkyl amine, alkyl sulfonic acid, alky! nitro, thioester, sulfonyl ester,
halosulfonyl, nitrile, alkyl nitrile, and nitro; and

qis0,1,2,3,4,5,6,7,8,9, 10 0r 11.

10 Structure and Synthesis of Non-Natural Amino Acids: Ketoamine,

Ketoamine-fike, Masked Ketoamine, and Protected Ketoamine Groups

[306] Amino acids containing reactive groups with dicarbonyl-like reactivity allow for the
linking of molecules via nucleophilic addition reactions. Such reactive groups include a
ketoamine group, a ketoamine-like group (which has reactivity similar to a ketoamine

15 group and is structurally similar to a ketoamine group), a masked ketoamine group (which
can be readily converted into a ketoamine group), or a protected ketoamine group (which
has reactivity similar to a ketoamine group upon deprotection). Such amino acids include

amino acids having the structure of Formula (XXXXXXII);

O (XXXXXXIT)
20 wherein:

A is optional, and when present is lower alkylene, substituted lower alkylene, lower
cycloalkylene, substituted lower cycloalkylene, lower alkenylene, substituted lower
alkenylene, alkynylene, lower heteroalkylene, substituted heteroalkylene, lower
heterocycloalkylene, substituted lower heterocycloalkylene, arylene, substituted arylene,

25 heteroarylene, substituted heteroarylene, alkarylene, substituted alkarylene, aralkylene, or
substituted aralkylene;

B is optional, and when present is a linker linked at one end to a diamine containing moiety,
the linker selected from the group consisting of lower alkylene, substituted lower

alkylene, lower alkenylene, substituted lower alkenylene, lower heteroalkylene,
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substituted lower hetercalkylene, -O-(alkylene or substituted alkylene)-, -S-(alkylene or
substituted alkylene)-, -C(O)R”-, -S(O)(alkylene or substituted alkylene)-, where k is 1,
2, or 3, -C(O)-(alkylene or substituted alkylene)-, -C(S)-(alkylene or substituted
alkylene)-, -NR”-(alkylene or substituted alkylene)-, -CON(R”)-(alkylene or substituted
5 alkylene)-, -CSN(R”)-(alkylene or substituted alkylene)-, and -N(R™)CO-(alkylene or
substituted alkylene)-, where each R” is independently H, alkyl, or substituted alkyl;

G is

O
T,
%Z;)J\ [y E/ NS
s » OF s’ ;
T1 is an optionally substituted C1-C,4 alkylene, an optionally substituted C,-C,4 alkenylene, or
o <
v/

10 T4 is a carbony! protecting group including, but not limited to, RO OR'|

Ss

an optionally substituted heteroalkyl,

SN
Bt

, where each X is independently selected from the
group consisting of -O-, -S-, -N(H)-, -N(R’)-, -N{Ac)-, and —N(OMe)-; X, is —OR, -OAc,
-SR’, -N(R),, -N(R")(Ac), -N(R)(OMe), or N3, and where each R’ is independently H,
alkyl, or substituted aikyl;
15  Ris H, halogen, alkyl, substituted alkyl, cycloalkyl, or substiluled cycloalkyl;
R, is H, an amino protecting group, resin, amino acid, polypeptide, or polynucleotide; and
Ry is OH, an ester protecting group, resin, amino acid, polypeptide, or polynucleotide;
each of R3 and Ry is independently H, halogen, lower alkyl, or substituted lower alkyl, or Rj
and Ry or two R3 groups optionally form a cycloalkyl or a heterocycloalkyl.
20 [307] Amino acids having the structure of Formula (XXXXXXII) include amino acids
having the structure of Formula (XXXXXXIII) and Formula (XXXXXXIV):
LG

B N—R
/
R N

VAR

il

R Ry
I\N

H
CXXXKXXIID), s (XXXXXKIV)
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wherein each R, is independently selected from the group consisting of H, halogen, alkyl,
substituted alkyl, -N(R”), -C(O)({R*> where k is 1, 2, or 3, -C(O)N(R’);, -OR’, and -
S(O)XR’, where each R’ is independently H, alkyl, or substituted alkyl.

Structure and Synthesis of Non-Natural Amino Acids: Diamine, Diamine-like,

Masked Diamine, Protected Amines and Azides

[308] Amino acids with a nucleophilic reactive group allow for a variety of reactions to link
molecules via electrophilic addition reactions among others. Such nucleophilic reactive
groups include a diamine group (including a hydrazine group, an amidine group, an imine
group, a 1,1-diamine group, a 1,2-diamine group, a 1,3-diamine group, and a 1.,4-diamine
group), a diamine-like group (which has reactivity similar to a diamine group and is
structurally similar to a diamine group), a masked diamine group (which can be readily
converted into a diamine group), or a protected diamine group (which has reactivity similar to
a diamine group upon deprotection). In some embodiments, amino acids containing reactive
groups with azides allow for linking of molecules via cycloaddition reactions (e.g., 1,3-
dipolar cycloadditions, azide-alkyne Huisgen cycloaddition, etc.).

[309] In another aspect are methods for the chemical synthesis of hydrazine-substituted
molecules for the derivatization of carbonyl-substituted NRI, derivatives. In one embodiment,
the hydrazine-substituted molecule can NRL linked derivatives, In one embodiment are
methoeds for the preparation of hydrazine-substituted molecules suitable for the derivatization
of carbonyl-containing non-natural amino acid polypepiides, including by way of example
only, ketone-, or aldehyde-containing non-natural aminoe acid polypeptides. In a further or
additional embodiment, the non-natural amino acids are incorporated site-specifically during
the in vivo translation of proteins. In a further or additional embodiment, the hydrazine-
substituted NRL derivatives allow for the site-specific derivatization of carbonyl-containing
non-natural amino acids via nucleophilic attack of each carbonyl group to form a heterocycle-
derivatized polypeptide, including a nitrogen-containing heterocycle-derivatized polypeptide
in a site-specific fashion. In a further or additional embodiment, the method for the
preparation of hydrazine-substituted NRL derivatives provides access to a wide variety of
site-specifically derivatized polypeptides. In a further or additional embodiment are methods
for synthesizing hydrazine-functionalized polyethyleneglycol (PEG) linked NRL derivatives.
[310] Such amino acids include amino acids having the structure of Formula (XXXVII-A)
or (XXXVII-B):
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R3 R3
I B Ry AN
R']\H R Rz R1\N/R R2
0 xxxvin, 1 ™Mo (XXXVII-B),
wherein:

A is optional, and when present is lower alkylene, substituted lower alkylene, lower
cycloalkylene, substituted lower cycloalkylene, lower alkenylene, substituted lower
alkenylene, alkynylene, lower heteroallcylene, substituted hetercalkylene, lower
heterocycloalkylene, substituted lower heterocycloalkylene, arylene, substituted arylene,
heteroarylene, substituted heteroarylene, alkarylene, substituted alkarylene, aralkylene, or
substituted aralkylene;

B is optional, and when present is a linker linked at one end to a diamine containing moiety,
the linker selected from the group consisting of lower alkylene, substituted lower
alkylene, lower alkenylene, substituted lower alkenylene, lower heteroalkylene,
substituted lower heteroalkylene, -O-(alkylene or substituted alkylene)-, -S-(alkylene or
substituted alkylene)-, -C(O)R”-, -C(O)R”-, -S(O)(alkylene or substituted alkylene)-,
where k is 1, 2, or 3, -C(O)-(alkylene or substituted alkylene)-, -C(S)-(alkylene or
substituted alkylene)-, -NR”-(alkylene or substituted alkylene)-, ~-CON(R)-(alkylene or
substituted alkylene)-, -CSN(R”)-(alkylene or substituted alkylene)-, and -N(R”")CO-
(alkylene or substituted alkylene)-, where each R” is independently H, alkyl, or
substituted alkyl;

R Rg RS Ry H
B D O (X
N, N ST TH T, NN T Ry
ST N N v NG
K is "271 3 "Lti -~ ‘1% 5 "LLL ¥ , or
H

= =
swhere:

Rg and Ry are independently selected from H, alkyl, substituted alkyl, cycloalkyl, substituted
cycloalkyl, or amine protecting group;

Ty is a bond, optionally substituted C;-C, alkylene, optionally substituted C,-C,4 alkenylene,
or optionally substitutcd heteroalkyl,

T3 is optionally substituted C;-C4 alkylene, optionally substituted C;-C4 alkenylene,
optionally substituted heteroalkyl, optionally substituted aryl, or optionally substituted

heteroaryl,
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wherein each optional substituents is independently selected from lower alkyl, substituted
lower alkyl, lower cycloalkyl, substituted lower cycloalkyl, lower alkenyl, substituted
lower alkenyl, alkynyl, lower heteroalkyl, substituted heteroalkyl, lower heterocycloalkyl,
substituted lower heterocycloalkyl, aryl, substituted aryl, heteroaryl, substituted
heteroaryl, alkaryl, substituted alkaryl, aralkyl, or substituted aralkyl;

R is H, alkyl, substituted alkyl, cycloalkyl, or subslituled cycloalkyl,

R, is H, an amino protecting group, resin, amino acid, polypeptide, or polynucleotide; and

R, is OH, an ester protecting group, resin, amino acid, polypeptide, or polynucleotide;

each of R; and R4 is independently H, halogen, lower alkyl, or substituted lower alkyl, or R3
and Ry or two R; groups optionally form a cycloalkyl or a heterocycloalkyl;

or the —A-B-K-R groups together form a bicyclic or tricyclic cycloalkyl or heterocycloalkyl
comprising at lcast onc diaminc group, protected diamine group or masked diamine
group;

or the ~B-K-R groups together form a bicyclic or tricyclic cycloalkyl or cycloaryl or
heterocycloalkyl comprising at least one diamine group, protected diamine group or
masked diamine group;

or the —K-R group together forms a monocyelic or bicyelic cycloalkyl or heterocycloalkyl
comprising at least one diamine group, protected diamine group or masked diamine
group;

wherein at least one amine group on -A-B-K-R is optionally a protected amine.

[311] In onc aspect arc compounds comprising the structures 1 or 2:
NH
R3 H R. 1 2
: N, NH LA
Rj A B N T] N 2 R3 A«B szz
R'] N N R2 Rl-N R2
H Rig H Rag
1 2
wherein:

-A is optional, and when present is lower alkylene, substituted lower alkylene, lower
cycloalkylene, substituted lower cycloalkylene, lower alkenylene, substituted lower
alkenylene, alkynylene, lower heteroalkylene, substituted heteroalkylene, lower
heterocycloalkylene, substituted lower heterocycloalkylene, arylene, substituted arylene,
heteroarylene, substituted heteroarylene, alkarylene, substituted alkarylene, arallcylene, or

substituted aralkylene;
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B is optional, and when present is a linker linked at one end to a diamine containing moiety,
the linker selected from the group consisting of lower alkylene, substituted lower
alkylene, lower alkenylene, substituted lower alkenylene, lower heteroalkylene,
substituted lower heteroalkylene, -O-(alkylenc or substituted alkylene)-, -S-(alkylene or
substituted alkylene)-, ~-C(O)R”-,-S(O)(alkylene or substituted alkylene)-, where kis 1,
2, or 3, -C(O)-(alkylene or substituted alkylene)-, -C(S)-~(alkylene or substituted
alkylene)-, -NR”-(alkylene or substituted alkylene)-, -CON(R”)-(alkylene or substituted
alkylene)-, ~-CSN(R”)-(alkylene or substituted alkylene)-, and -N(R*)YCO-(alkylene or
substituted alkylene)-, where each R™ is independently H, alkyl, or substituted alkyl;

T, is a bond or CH;; and T is CH;

wherein each optional substituents is independently selected from lower alkyl, substituted
lower alkyl, lower cycloalkyl, substituted lower cycloalkyl, lower alkenyl, substituted
lower alkenyl, alkynyl, lower heteroalkyl, substituted heteroalkyl, lower heterocycloalkyl,
substituted lower heterocycloalkyl, aryl, substituted aryl, heteroaryl, substituted
heteroaryl, alkaryl, substituted alkaryl, aralkyl, or substituted aralkyl;

R, is H, an amino protecting group, resin, amino acid, polypeptide, or polynucleotide; and

R, is OH, an ester protecting group, resin, amino acid, polypeptide, or polynucleotide;

each of R3 and Ry is independently H, halogen, lower alkyl, or substituted lower alkyl, or R3
and R4 or two Rs groups optionally form a cycloalkyl or a heterocycloalkyl;

or the —A-B-diamine containing moiety together form a bicyclic cycloalkyl or
heterocycloalkyl comprising at least one diamine group, protected diamine group or
masked diamine group;

or the —B-diamine containing moiety groups together form a bicyclic or tricyclic eycloalkyl
or cycloaryl or heterocycloalkyl comprising at least onc diamine group, protected diamine
group or masked diamine group;

wherein at least one amine group on —~A-B-diamine containing moiety is optionally a
protected amine;

or an active metabolite, salt, or a pharmaceutically acceptable prodrug or solvate thereof.

[312] The following non-limiting examples of amino acids having the structure of Formula

(XXXVII) are included:
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HaN H,N HN Ay H,N NH, NH,
/(\/ NH NH, NH, NH,
H OH OH Ol1
TR LN H,N HN H,N OH
b O b O 2 O > O 2
NH.
NH NH 2
2 z NH,
H,N HN._J
NH, OH NH
H,N OH H,N " HN OH H;N
O 3 O k) O > O -]
NH NH
o\/lk HN NH HN
NH
NH2 2 N}IZ
OH OH ol
H,N OH LN H,N H,N
O b O 2 O * O b
N N
2
NH, 0 NH,
o1l OH
H,N LN LN OH
O , 0 , and 0 )

5  Such non-natural amino acids may also be in the form of a salt or may be incorporated into a
non-natural amino acid polypeptide, polymer, polysaccharide, or a polynucleotide and/or
optionally post translationally modilied.

[313] In certain embodiments, compounds of Formula (XXXVII) are stable in aqueous
solution for at least 1 month under mildly acidic conditions. In certain embodiments,
10 compounds of Formula (XXXVID) are stable for at least 2 weeks under mildly acidic
conditions. In certain embodiments, compound of Formula (XXXVII) are stable for at least 5
days under mildly acidic conditions. In certain embodiments, such acidic conditions are pH
about 2 to about 8.
[314] In certain embodiments of compounds of Formula (XXXVID), B is lower alkylene,
15 substituted lower alkylene, O-(alkylene or substituted alkylene)-, C(R*)=NN(R’)-, -N(R")CO-
, C(O)-, -C(R’)=N-, C(O)-(alkylene or substituted alkylene)-, CON(R’)(alkylene or
substituted alkylene)-, -S(alkylene or substituted allkylene)-, -S(O)(alkylene or substituted
alkylene)-, or -S(O).(alkylene or substituted alkylene)-. In certain embodiments of
compounds of Formula (XXXVII), B is —-O(CI;)-, ~-CH=N-, CH=NNH-, -NHCH;-, -NHCO-,
20 C(O)-, C(O)(CH)-, CONH(CH;)-, -SCH;-, -S(=0)CH;-, or -S(0O)}CIL-. In certain
embodiments of compounds of Formula (XXXVII), R is Cy~4 alkyl or ¢yeloalkyl. In certain
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embodiments of compounds of Formula (XXXVII} R is ~CHj, -CH(CH3),, or cyclopropyl.
In certain embodiments of compounds of Formula (XXXVIID), R, is I, tert-butyloxycarbonyl
(Boc), 9- TFluorenylmethoxycarbonyl (Fmoc), N-acetyl, tetrafluoroacetyl (TFA), or
benzyloxycarbonyl (Cbz). In certain embodiments of compounds of Formula (XXXVII), R,
is a resin, amino acid, polypeptide, or polynucleotide. In certain embodiments of compounds
of Formula (XXXVII), R; is an aPSMA antibody, antibody fragment or monoclonal
antibody. In certain embodiments of compounds of Formula (XXXVII), R; is OH, O-methyl,
O-ethyl, or O-t-butyl. In certain embodiments of compounds of Formula (XXXVII), R, is a
resin, at least one amino acid, polypeptide, or polynucleotide. In certain embodiments of
compounds of Formula (XXXVII), Ry is an aPSMA antibody, antibody fragment or
monoclonal antibody.

[315] The following non-limiting examples of amino acids having the structure of Formula
(XXXVII) are also included:

H
\/ ~ NH;
. 0
;N HN HyN
NI

3

» ?

NH, 1

NH
NH,
NH
OH
N RN oH HoN
8]

2

NH, NI,
NH, NH;
NH,
OH
1N O H,N LN
O
Eﬁ;Y

Nu2

o= ?%
|
z
T

E) 3 H

HN  NH,
NI,
= NH NH,
OH
H;N oH H;N H,N
O O
2 bl s
NI,
NH,
NIT,
-
OH
HaN
o s and
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[316] Non-limiting examples of protected amino acids having the structure of Formula

(XXX VID) include:

_CHy
~N=C, H CH H
E \CHS N"'N=C< 3 O\/N“'- =C/CHG'
CH, “eH,
OH oH OH
H,N H,N H,N
a ) O , C ,and
LK
CH,
~n=c,
cH,
OH
H;N r
8]
5 Structure and Synthesis of Non-Natural Amino Acids: Aromatic Amines
[317] Non-natural amino acids with nucleophilic reactive groups, such as, by way of

example only, an aromatic amine group (including secondary and tertiary amine groups), a
masked aromatic amine group (which can be readily converted into a aromatic amine group),
or a protected aromatic amine group (which has reactivity similar to an aromatic amine group
10 upon deprotection) allow for a variety of reactions to link molecules via various reactions,
including but not limited to, reductive alkylation reactions with aldehyde containing NRL
conjugates. Such aromatic amine containing non-natural amine acids include amino acids

having the structure of Formula (XXXXXXV):

(XXXXXXV)

15 wherein:

M

I
(Ra)nT/Aj N
“'qj% ~—F"

ring, a multicyclic aryl ring, a monocyclic heteroaryl ring, a bicyclic heteroaryl ring, and

is selected from the group consisting of a monocyclic aryl ring, a bicyclic aryl
a multicyclic heteroaryl ring;

A is independently CR,, or N;
20  Bisindependently CR,, N, O, or S;
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each R, is independently selected from the group consisting of H, halogen, alkyl, -NOj3, ~CN,
substituted alkyl, -N{R’),, -C(O}XR’, -C(O)N(R" ), ~-OR’, and -S(O}R’, where kis 1, 2, or
3;andnis 0,1,2,3,4, 5, or6;

R is H, an amino protecting group, resin, at least one amino acid, polypeptide, or
polynucleotide; and

R; is OH, an ester protecting group, resin, at least one amino acid, polypeptide, or
polynucleotide;

each of R; and R4 is independently H, halogen, lower alkyl, or substituted lower alkyl, or Rs
and R4 or two R3 groups optionally form a cycloalkyl or a heterocyeloalkyl;

M is H or —CH3Rs; or the M-N-C(R5s) moiety may form a 4 to 7 membered ring structure;

R is allkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl,
alkoxy, substituted alkoxy, alkylalkoxy, substituted alkylalkoxy, polyalkylene oxide,
substituted polyalkylene oxide, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl,
heteroaryl, substituted heteroaryl, heterocycle, substituted heterocycle, alkaryl, substituted
alkaryl, aralkyl, substituted aralkyl, ~C(O)R”, ~-C(O)OR”, -C(O)N(R™),,
~-C(O)NHCH(R™),, ~(alkylene or substituted alkylene)-N(R™), -(alkenylene or substituted
alkenylene)-N(R™);, ~(alkylene or substituted alkylene)-(aryl or substituted aryl),
-(alkenylene or substituted alkenylene)-(aryl or substituted aryl), -(alkylene or substituted
alkylene)-ON(R™),, -(alkylene or substituted alkylene)-C(O)SR”, -(alkylene or substituted
alkylene)-S-S-(aryl or substituted aryl), wherein each R” is independently hydrogen,
alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkoxy, substituted alkoxy, aryl,
substituted aryl, heteroaryl, substituted heteroaryl, heterocycle, substituted heterocycle,
alkaryl, substituted allkaryl, aralkyl, substituted aralkyl, or -C(OQ)OR’;

or two Rs groups optionally form a cycloalkyl or a heterocycloalkyl;

or Rs and any R, optionally form a cycloalkyl or a heterocycloalky!; and

each R’ is independently H, alkyl, or substituted alkyl.

Such non-natural amino acids may also be in the form of a salt, or may be incorporated
into a non-natural amino acid polypeptide, polymer, polysaccharide, or a polynucleotide

and optionally reductively alkylated.

)
(Rﬁ)n\/A A
&

relative orientations of “A,” “B,” “NH-M" and “R,”; rathcr these four features of this

The structure (as presented in all examples herein) does not present the
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structure may be oriented in any chemically-sound manner (along with other features of
this structure), as illustrated by example herein,
[318] Non-natural amino acids containing an aromatic amine moiety having the structure

of Formula (A) include non-natural amino acids having the structures:

R, /A ~p) B—- A’ \‘A‘ A”A B\
R] S ‘IAI \ RS I 4,Al
R; N R, \A N\
I{I \N RZ R| \ RZ R.] ‘.._N RZ
H Ry R4 H Ry
5 0 0 , 0 , and
A'=A‘\
By A
Rj - Al
R, A
R; \%\]_I R4 RZ 1\[4
O ; wherein, each A’ is independently selected from CRa, N, or €—NIH, and

M
I
up to two A’ may be C—NH with the remaining A’ selected from CR,, or N,

Such non-natural amino acids may also be in the form of a salt, or may be incorporated into a
non-natural amino acid polypeptide, polymer, polysaccharide, or a polynucleotide and

10 optionally reductively élkylated.
[319] Non-limiting examples of non-natural amino acids containing an aromatic amine
moiety having the structure of Formula (XXXXXXYV) include non-natural amino acids
having the structure of Formula (XXXXXXVI), and Formula (XXXXXXVII),

Ra Ra hfi
Ra. 2 NH, Ra N

Ry B3

Rz N"Ra Ky R
Ra Ra

R~ Ra Ry~ R,
E Ry I]F[ R 4
5 (XXXXXXV), o (XXXXXXVID), wherein: G is an

15 amine protecting group, including, but not limited to,

e CC 5L 5L
{55‘%(1/0 cc; \H/O\/; “Sj\go‘/@; \P;OVQ

NO,

8]
O LCH :
Iy 5‘5‘ —_ * - ..55 O~ SiMey
e ¥ IE< CHj ; g NS
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Such non-natural amino acids may be in the form of a salt, or may be incorporated into a
non-natural amino acid polypeptide, polymer, polysaccharide, or a polynucleotide and
optionally reductively alkylated.

[320] Non-natural amino acids containing an aromatic amine moiety have the following

structures:

wherein each R, is independently selected from the group consisting of H, halogen, alkyl, -
NO,, ;CN, substituted alkyl, -N(R")s, -C(O)R’, -C(O)N(R ")z, -OR”’, and -S(O}R’, where
kis 1, 2, or 3;

M is H or —CHRs; or the M-N-C(Rs) moiety may form a 4 to 7 membered ring structure;

R, is H, an amino protecting group, resin, amino acid, polypeptide, or polynucleotide;

R; is OH, an ester protecting group, resin, amino acid, polypeptide, or polynucleotide;

Rs is alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl,
alkoxy, substituted alkoxy, alkylalkoxy, substituted alkylalkoxy, polyalkylene oxide,
substituted polyalkylene oxide, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl,
heteroaryl, substituted heteroaryl, heterocycle, substituted heterocycle, alkaryl, substituted
alkaryl, aralkyl, substituted aralkyl, ~C(O)R”, -C(O)OR™, -C(O)N(R™)3,
-C(O)NHCH(R”);, -(alkylene or substituted alkylene)-N(R™),, -(alkenylene or substituted
alkenylene)-N(R™),, -(alkylene or substituted alkylene)-(aryl or substituted aryl),
-(alkenylene or substituted alkenylene)-(aryl or substituted aryl), -(alkylene or substituted
alkylene)-ON(R™);, -(alkylene or substituted alkylene)-C{O)SR”, -(alkylene or substituted
alkylene)-S-S-(aryl or substituted aryl), wherein each R” is independently hydrogen,
alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkoxy, substituted alkoxy, aryl,
substituted aryl, heteroaryl, substituted heteroaryl, heterocycle, substituted heterocycle,

alkaryl, substituted alkaryl, aralkyl, substituted aralkyl, or -C(O)OR’;
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or Rs and any R, optionally form a cycloalkyl or a heterocycloalkyl; and

each R’ is independently H, alkyl, or substituted alkyl. Such non-natural amino acids

may also be in the form of a salt, or may be incorporated into a non-natural amino acid

polypeptide, polymer, polysaccharide, or a polynucleotide.
[321] Such non-natural amino acids of Formula (XXXXXXV) may be formed by
reduction of protected or masked amine moieties on the aromatic moiety of a non-natural
amino acid. Such protected or masked amine moieties include, but are not limited to, imines,
hydrazines, nitro, or azide substituents, The reducing agents used to reduce such protected or
masked amine moieties include, but are not limited to, TCEP, NayS, Nax$,04, LiAlH,,
NaBH4 or NaBCNI;.
I Non-Natural Amino Acid Linked Nuclear Receptor Ligand Conjugates
[322] In another aspect described herein ure methods, strategies and techniques for
incorporating at least one such NRL conjugate into a non-natural amino acid. Also included
with this aspect are methods for producing, purifying, characterizing and using such NRIL,
conjugatcs containing at lcast one such non-natural amine acid. Also included with this
aspect are compositions of and methods for producing, purifying, characterizing and using
oligonucleotides (including DNA and RNA) that can be used to produce, at least in part, a
NRL conjugate containing at least one non-natural amino acid. Also included with this
aspect are compositions of and methods for producing, purifying, characterizing and using
cells that can express such oligonucleotides that can be used to produce, at least in part, a
nuclear receptor ligand linker derivative containing at least one non-natural amino acid.
[323] Thus, nuclear receptor ligand linker derivatives comprising at least one non-natural
amino acid or modified non-natural amino acid with a carbonyl, dicarbonyl, alkyne,
cycloalkyne, azide, oxime or hydroxylamine group are provided and described herein. In
certain embodiments, NRL conjugates with at least one non-natural amino acid or modified
non-natural amino acid with a carbonyl, dicarbonyl, alkyne, cycloalkyne, azide, oxime or
hydroxylamine group include at least one post-translational modification at some position on
the polypeptide. In some embodiments the co-translational or post-translational modification
occurs via the cellular machinery (e.g., glycosylation, acetylation, acylation, lipid-
modification, palmitoylation, palmitate addition, phosphorylation, glycolipid-linkage
modification, and the like), in many instances, such cellular-machinery-based co-translational
or post-translational modifications occur at the naturally occurring amino acid sites on the

polypeptide, however, in certain embodiments, the cellular-machinery-based co-translational
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or post-translational modifications occur on the non-natural amino acid site(s) on the
polypeptide.

[324] In other embodiments, the post-translational modification does not utilize the cellular
machinery, but the functionality is instead provided by attachment of a molecule (a polymer;
a water-scluble polymer; a derivative of polyethylene glycol; a second protein or polypeptide
or polypeptide analog; an antibody or antibody fragment; and any combination thereof)
comprising a second reactive group to the at least one non-natural amino acid comprising a
first reactive group (including but not limited to, non-natural amino acid containing a ketone,
aldehyde, acetal, hcmiacetal, alkyne, cycloalkyne, azide, oxime, or hydroxylaminc functional
group) utilizing chemistry methodology described herein, or others suitable for the particular
reaclive groups. In certain embodiments, the co-translational or post-translational
modification is made in vivo in a eukaryotic cell or in a non-eukaryotic cell. In gertain
embodiments, the post-translational modification is made in vitro not utilizing the cellular
machinery. Also included with this aspect are methods for producing, purifying,
characterizing and using such NRL conjugates containing at least one such co-translationally
or post-translationally modified non-natural amino acids.

[325] Also included within the scope of the methods, compositions, strategies and
techniques described herein are reagents capable of reacting with a NRIL. conjugate
(containing a carbonyl or dicarbonyl group, oxime group, alkyne, cycloalkyne, avide,
hydroxylamine group, or masked or protected forms thereof) that is part of a polypeptide so
as to produce any of the aforementioned post-translational modifications. In certain
embodiments, the resulting post-tranglationally modified NRL conjugate will contain at least
one oxime group; the resulting modified oxime-containing NRL linker derivative may
undergo subsequent modification reactions, Also included with this aspect are methods for
producing, purifying, characterizing and using such reagents that are capable of any such
post-translational modifications of such NRL linker derivative(s).

[326] In certain embodiments, the polypeptide or non-natural amino acid linked NRIL
derivative includes at lcast one co-translational or post-translational modification that is made
in vivo by one host cell, where the post-translational modification is not normally made by
another host cell type. In certain embodiments, the polypeptide includes at least one co-
translational or post-translational modification that is made in vivo by a eukaryotic cell,
where the co-translational or post-translational modification is not normally made by a non-

eukaryotic cell. Ixamples of such co-translational or post-translational modifications include,
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but are not limited to, glycosylation, acetvlation, acylation, lipid-modification,
palmitoylation, palmitate addition, phosphorylation, glycolipid-linkage modification, and the
like. In one embodiment, the co-translational or post-translational modification comprises
attachment of an oligosaccharide to an asparagine by a GlcNAc-asparagine linkage
(including but not limited to, where the oligosaccharide comprises (GleNAc-Man),-Man-
GleNAc-GlcNAce, and the like). In another embodiment, the co-translational or post-
translational meodification comprises attachment of an oligosaccharide (including but not
limited to, Gal-GalNAc, Gal-GlecNAg, ete,) to a serine or threonine by a GalNAc-serine, a
GalNAc-threonine, a GleNAc-serine, or a GlcNAc-threonine linkage. In certain
embodiments, a protein or polypeptide can comprise a secretion or localization sequence, an
epitope tag, a FLAG tag, a polyhistidine tag, a GST fusion, and/or the like. Also included
with this aspect are methods for producing, purifying, characterizing and using such
polypeptides containing at least one such co-translational or post-translational modification.
In other embodiments, the glycosylated non-natural amino acid polypeptide is produced in a
non-glycosylated form. Such a non-glycosylated form of a glycosylated non-natural amino
acid may be produced by methods that include chemical or enzymatic removal of
oligosaccharide groups from an isolated or substantially purified or unpurified glycosylated
non-natural amino acid polypeptide; production of the non-natural amine acid in a host that
does not glycosylate such a non-natural amino acid polypeptide (such a host including,
prokaryotes or eukaryotes enginecred or mutated to not glycosylate such a polypeptide), the
introduction of a glycosylation inhibitor into the cell culture medium in which such a non-
natural amino acid polypeptide is being produced by a eukaryote that normally would
glvcosylate such a polypeptide, or a combination of any such methods. Also described herein
are such non-glycosylated forms of normally-glycosylated non-natural amino acid
polypeptides (by normally-glycosylated is meant a polypeptide that would be glycosylated
when produced under conditions in which naturally-occurring polypeptides are glycosylated).
Of course, such non-glycosylated forms of normally-glycosylated non-natural amino acid
polypeptides (or indeed any polypeptide described herein} may be in an unpurified form, a
substantially purified form, or in an isolated form.

[327] In certain embodiments, the non-natural amino acid polypeptide includes at least one
post-translational modification that is made in the presence of an accelerant, wherein the
post-translational modification is stoichiometric, stoichiometric-like, or near-stoichiometric,

In other embodiments the polypeptide is contacted with a reagent of Formula (XIX) in the
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presence of an accelerant. In other embodiments the accelerant is selected from the group

consisting of:

NHa OH SH OH CINHz /INHz
::NH2 : :NH ::NHZ :: 2, HzN/\/NHzp HZN’\/OH, IRV

Bt

Chemical Synthesis of Non-Natural Amino Acid Linked Nuclear Receptor

b4

Ligand Derivatives: Oxime-Containing Linked Nuclear Receptor Ligand

Derivatives

[328] Non-natural amino acid NRL linked derivatives containing an oxime group allow for
10 reaction with a variety of reagents that contain certain reactive carbonyl- or dicarbonyl-
groups (including but not limited to, ketones, aldehydes, or other groups with similar
reactivity) to form new non-natural amino acids comprising a new oxime group. Such an
oxime cxchange reaction allows for the further functionalization of NRL linked derivatives.
Further, the original NRL linked derivative containing an oxime group may be useful in their
15 ownright as long as the oxime linkage is stable under conditions necessary to incorporatc the
amino acid into a polypeptide (e.g., the in vive, in vifro and chemical synthetic methods
described herein).
[329] Thus, in certain embodiments described herein are non-natural amino acid NRL
linked derivatives with sidechains comprising an oxime group, an oxime-like group (which
20  has reactivity similar to an oxime group and is structurally similar to an oxime group), a
masked oxime group (which can be readily converted into an oxime group), or a protected
oxime group (which has reactivity similar to an oxime group upon deprotection).
[330] Such non-natural amino acid NRL linked derivatives include NRL linked derivatives

having the structure of Formula (VIII} or (IX) wherein NRL is any nuclear receptor ligand:
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wherein;

A is optional, and when present is lower alkylene, substituted lower alkylene, lower
cycloalkylene, substituted lower cycloalkylene, lower atkenylene, substituted lower
alkenylene, alkynylene, lower heteroalkylene, substituted heteroalkylene, lower
heterocycloalkylene, substituted lower heterocycloalkylene, arylene, substituted arylene,
hetercarylene, substituted heteroarylene, alkarylene, substituted alkarylene, aralkylene, or
substituted aralkylene;

B is optional, and when present is a linker selected from the group consisting of lower
alkylene, substituted lower alkylene, lower alkenylene, substituted lower alkenylene,
lower heteroalkylene, substituted lower heteroalkylene, -O-, -O-(alkylene or substituted
alkylene)-, -S-, -S-(alkylene or substituted alkylene)-, -S{O)- where kis 1, 2, or 3, -
S(O)(alkylene or substituted alkylene)-, -C(O)-, -C(O)-(alkylene or substituted alkylene)-
, ~C(8)-, -C(S)-(alkylene or substituted alkylene)-, -N(RR*)-, -NR’-{(alkylene or substituted
alkylene)-, -C(O)N(R’)-, -CON(R’)-(alkylene or substituted alkylene)-, -CSN(R’)-,
-CSN(R")-(alkylene or substituted alkylene)-, -N(R*)YCO-(alkylene or substituted
alkylene}-, -N(R")C(O)O-, -S(O}N(R}-, -NRHIC(OINR)-, -N(RHC(S)N(R")-,
-NRDSOWNR)-, -N(R*)-N=, -C(R’)=N-, -C(R”)=N-N(R’)-, -C(R")=N-N=, ~-C(R"),~
N=N-, and ~C(R*);-N(R")-N(R")-, where each R’ is independently H, alkyl, or substituted
alkyl;

R is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl;

R is H, an amino protecting group, resin, at least one amino acid, polypeptide, or
polynucleotide;

R, is OH, an ester protecting group, resin, at least one amino acid, polypeptide, or
polynucleotide;

R; and Ry are each independently H, halogen, lower alkyl, or substituted lower alkyl, or R;

and R4 or two Rj groups optionally form a cycloalkyl or a heterocycloalkyl;
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L is a linker selected from the group consisting of —alkylene—, —alkylene—C(O)—, —(alkylene—
O)—alkylene—, —(alkylene—Q),—alkylene—C(Q)—, —(alkylene—Q),—(CH,),—~NHC(O)-
(CH)n—C(Me)—S—S—(CHy)»—NHC{O){(alkylene—O),m—alkylene—, —(alkylene—Q)y—
alkylene—W—, —alkylene—C({O)-W—, —(alkylene—O),—alkylene—U—-alkylene—-C{O)~, and —
(alkylene—O)—alkylene—U—alkylene—;

W has the structure of?

igr\/a@”*f

NH

A

07 "NH,

U has the structure of:
CO.H
%{H\P\Nj\s‘
o N ; and

each n, n', n", n™ and n"™ ar¢ independently integers greater than or equal to one;
or an active metabolite, or a pharmaceutically acceptable prodrug or solvate thereof.
[331] In certain embodiments of compounds of Formula (VIII) and (IX), n is an integer
from 0 to 20. In certain embodiments of compounds of Formula (VIII) and (IX), n is an
integer from 0 to 10. In certain embodiments of compounds of Formula (VIII) and (IX), n is
an integer from 0 to 5. In certain embodiments of Formula (VIII) and (IX), alkylene is
methylene, ethylene, propylene, butylenes, pentylene, hexylene, or heptylene.
[332] In certain embodiments of compounds of Formula (VII} and (IX), each L is
independently a cleavable linker or non-cleavable linker. In certain embodiments of
compounds of Formula (VIII) and (IX), each L is independently a oligo{ethylene glycol)
derivatized linker.
[333] In certain embodiments of compounds of Formula (VIII) and (IX), each alkylene,
alkylene', alkylene", and alkylene"' independently is —CH,—, —-CH;CH,—, -CH,CH,CHy—, —
CH,CH,CH,CH,—, —CH,CH,CH>CH,CHy—, -CH,CH,CH,CH,CH;CHj--, -
CH,CH,CH,CH,CH,CH,CH,—, —CH,CH,CH,CH,CH,CH,CH,CH>—, —
CH,CH,CH:CH,CH,CH,CH,CH,CH,—-, —-CH,CH,CH,CH,CH,CH,CH,CH,CH,CH,—, -
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CHzcHzCHQCHZCHchQCHZCHz(:HzCHgCHg_——, or —

CH>CH;CH>CH,CH; CH; CHLCH, CHoCH CHRCHy—. i certain embodiments of compounds
of Formula (VIII) and (IX), alkylene is methylene, ethylene, propylene, butylenes, pentylene,
hexylene, or heptylene.

[334] In certain embodiments of compounds of Formula (VILI) and (TX), each n, n', n", n"",
and n"" independently 1s 0, 1, 2, 3, 4, 5,6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,
21,22,23,24,25, 26,27, 28, 29, 30, 31, 32, 33, 34, 35, 306, 37, 38, 39,40, 41, 42, 43, 44, 45,
46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70,
71,72,73,74,75,76,77, 78,79, 80, 81, 82, 83, 84, 85, 806, 87, 88, 89, 90, 91, 92, 93, 94, 95,
96, 97, 98, 99, or 100.

[335] In certain embodiments of compounds of Formula (VIII) or (IX), R, is a polypeptide.
In certain embodiments of compounds of Formula (VIII) or (IX), R; is a polypeptide. In
certain embodiments of compounds of Formula (VIII) or (IX), the polypeptide is an oPSMA
antibody.

[336] In certain embodiments, compounds of Formula (X), (XTI}, (XII) or (XIII) are stable in
aqueous solution for at least 1 month under mildly acidic conditions. In certain ernbodiments,
compounds of Formula (X), (XI), (XII) or (XIII) are stable for at least 2 weeks under mildly
acidic conditions. In certain embodiments, compound of Formula (X), (XI), (XII) or (XIII)
are stable for at least 5 days under mildly acidic conditions. In certain embodiments, such
acidic conditions are pH 2 to 8. Such non-natural amino acids may be in the form of a salt, or
may be incorporated into a non-natural amino acid polypeptide, polymer, polysaccharide, or a
polynucleotide and optionally post translationally modified.

[337] Oxime-based non-natural amino acids may be synthesized by methods already
described in the art, or by methods described herein, including: (a) reaction of a
hydroxylamine-containing non-natural amino acid with a carbonyl- or dicarbonyl-containing
reagent; (b) reaclion of a carbonyl- or dicarbonyl-containing non-natural amino acid with a
hydroxylamine-containing reagent; or (¢) reaction of an oxime-containing non-natural amino
acid with certain carbonyl- or dicarbonyl-containing reagents.

[338] Chemical Structure and Synthesis of Non-Natural Amino Acid Linked Nuclear
Receptor Ligand Derivatives: Alkylated Aromatic Amine Linked Nuclear Receptor Ligand
Derivatives

[339] In one aspect are NRL linker derivatives for the chemical derivatization of non-

natural amino acids based upon the reactivity of an aromatic amine group. In further or
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additional embodiments, al least one of the aforementioned non-natural amino acids is
incorporated into an NRL linker derivative, that is, such embodiments are non-natural amino
acid linked NRL derivatives. In further or additional embodiments, the NRL linker
derivatives are functionalized on their sidechains such that their reaction with a derivatizing
non-natural amino acid generates an amine linkage. In further or additional embodiments, the
NRL linker derivatives are selected from NRL linker derivatives having aromatic amine
sidechains, In further or additional embodiments, the NRL linker derivatives comprise a
masked sidechain, including a masked aromatic amine group. In further or additional
embodiments, the non-natural amino acids are selected from amino acids having aromatic
amine sidechains. In further or additional embodiments, the non-natural amino acids
comprise a masked sidechain, including a masked aromatic amine group.

[340] In another aspect are carbonyl-substituted NRL linker derivatives such as, by way of
example, aldehydes, and ketones, for the production of derivatized non-natural amino acid
polypeptides based upon an amine linkage. In a further embodiment are aldehyde-substituted
NRL linker derivatives used to derivatize aromatic amine-containing non-natural amino acid
polypeptides via the formation of an amine linkage between the derivatizing NRL linker and
the aromatic amine-containing non-natural amino acid polypeptide.

[341] In further or additional embodiments, the non-natural amino acids comprise aromatic
amine sidechains where the aromatic amine is selected from an aryl amine or a heteroaryl

amine. In a further or additional embodiment, the non-natural amino acids resemble a natursl

amino acid in structure but contain aromatic amine groups. In another or further embodiment

the non-natural amino acids resemble phenylalanine or tyrosine (aromatic amino acids). In
one embodiment, the non-natural amino acids have properties that are distinct from those of
the natural amino acids. In one embodiment, such distinct properties are the chemical
reactivity of the sidechain; in a further embodiment this distinct chemical reactivity permits
the sidechain of the non-natural amino acid to undergo a reaction while being a unit of a
polypeptide even though the sidechains of the naturally-occurring amino acid units in the
same polypeptide do not undergo the aforementioned reaction. In a further embodiment, the
sidechain of the non-natural amino acid has a chemistry orthogonal to those of the naturally-
occurring amino acids. In a further embodiment, the sidechain of the non-natural amino acid
comprises a nucleophile-containing moiety; in a further embodiment, the nucleophile-
containing moiety on the sidechain of the non-natural amino acid can undergo a reaction to

generate an amine-linked derivatized NRI.. In a further embodiment, the sidechain of the
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non-natural amino acid comprises an electrophile-containing moiety; in a further
embodiment, the electrophile-containing moiety on the sidechain of the non-natural amino
acid can undergo nucleophilic aftack to generate an amine-linked derivatized NRL. In any of
the aforementioned embodiments in this paragraph, the non-natural amino acid may exist as a
separate molecule or may be incorporated into a polypeptide of any length; if the latter, then
the polypeptide may further incorporate naturally-oceurring or non-natural amino acids.

[342] Modification of non-natural amino acids described herein using reductive alkylation
or reductive amination reactions have any or all of the following advantages. First, aromatic
amines can be reductively alkylated with carbonyl-containing compounds, including
aldehydes, and ketones, in a pH range of about 4 to about 10 (and in certain embodiments in a
PH range of about 4 to about 7) to generate substituted amine, including secondary and
tertiary amine, linkages. Second, under these reaction conditions the chemistry is selective for
non-natural amino acids as the sidechains of naturally occurring amino acids are unreactive.
This allows for site-specific derivatization of polypeptides which have incorporated non-
natural amino acids containing aromatic amine moieties or protected aldehyde moieties,
including, by way of example, recombinant proteins. Such derivatized polypeptlides and
proteins can thereby be prepared as defined homogeneous products. Third, the mild
conditions needed to effect the reaction of an aromatic amine moiety on an amino acid, which
has been incorporated into a polypeptide, with an aldehyde-containing reagent generally do
not irreversibly destroy the tertiary structure of the polypeptide (excepting, of course, where
the purpose of the reaction is to destroy such tertiary structure), Similarly, the mild conditions
needed to effect the reaction of an aldehyde moiety on an amino acid, which has been
incorporated into a polypeptide and deprotected, with an aromatic amine-containing reagent
generally do not irreversibly destroy the tertiary structure of the polypeptide {(excepting, of
course, where the purpose of the reaction is to destroy such tertiary structure). Fourth, the
reaction occurs rapidly at room temperature, which allows the use of many types of
polypeptides or reagents that would otherwise be unstable at higher temperatures. Fifth, the
reaction occurs readily is aqucous conditions, again allowing use of polypeptides and
reagents incompatible (to any extent) with non-aqueocus solutions. Six, the reaction occurs
readily even when the ratio of polypeptide or amino acid to reagent is stoichiometric,
stoichiometric-like, or near-stoichiometric, so that it is unnecessary to add excess reagent or
polypeptide to obtain a useful amount of reaction product. Seventh, the resulting amine can

be produced regioselectively and/or regiospecifically, depending upon the design of the

142



10

15

20

25

30

OnCusp
2493 of 10951 Ex. 1038

WO 2013/188740 PCT/US2013/045834

amine and carbonyl portions of the reactants. Finally, the reductive alkylation of aromatic
amines with aldehyde-containing reagents, and the reductive amination of aldehydes with
aromatic amine containing reagents, generates amine, including secondary and tertiary amine,
linkages which are stable under biological conditions.

[343] Non-natural amino acids with nucleophilic reactive groups, such as, by way of
example only, an aromatic amine group (including secondary and tertiary amine groups), a
masked aromatic amine group {which can be readily converted into a aromatic amine group),
or a protected aromatic amine group (which has reactivity similar to a aromatic amine group
upon deprotection) allow for a varicty of reactions to link molecules via various reactions,
including but not limited to, reductive alkylation reactions with aldehyde containing NRL
linked derivatives.

Chemical Synthesis of Non-Natural Amino Acid Linked Nuclear Receptor Ligand
Conjugates: Heteroaryl-Containing Nuclear Receptor Ligand Conjugates

[344] In one aspect are non-natural amino acids for the chemical derivatization of NRL
linked derivatives based upon the reactivity of a dicarbonyl group, including a group
containing at least one ketone group, and/or at least one aldehyde groups, and/or at least one
ester group, and/or at least one carboxylic acid, and/or at least one thioester group, and
wherein the dicarbonyl group can be a 1,2-dicarbonyl group, a 1,3-dicarbonyl group, or a 1,4-
dicarbonyl group. In further or additional aspects are non-natural amino acids for the
chemical derivatization of NRL linked derivatives based upon the reactivity of a diamine
group, including a hydrazine group, an amidine group, an imine group, a 1,1-diamine group,
a 1,2-diamine group, a 1,3-diamine group, and a 1,4-diamine group. In further or additional
embodiments, at least one of the aforementioned non-natural amino acids is incorporated into
a NRIT. linked derivative, that is, such embodiments are non-natural amino acid linked NRL
derivatives, In further or additional embodiments, the non-natural amino acids are
functionalized on their sidechains such that their reaction with a derivatizing molecule
generates a linkage, including a heterocycelic-based linkage, including a nitrogen-containing
heterocycle, and/or an aldol-based linkage. In further or additional embodiments are non-
natural amino acid polypeptides that can react with a derivatizing NRL linker to generate a
non-natural amino acid linked NRIL derivatives containing a linkage, including a
heterocyclic-based linkage, including a nitrogen-containing heterocycle, and/or an aldol-
based linkage. In further or additional embodiments, the non-natural amino acids are selected

from amino acids having dicarbonyl and/or diamine sidechains. In further or additional
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embodiments, the non-natural amino acids comprise a masked sidechain, including a masked
diamine group and/or a masked dicarbonyl group. In further or additional embodiments, the
non-natural amino acids comprise a group selected from: keto-amine (i.e., a group containing
both a ketone and an amine); keto-alkyne (i.e., a group containing both a ketone and an
alkyne); and an enc-dione (i.e., a group containing a dicarbonyl group and an alkene).

[345] In further or additional embodiments, the non-natural amino acids comprise
dicarbonyl sidechains where the carbonyl is selected from a ketone, an aldehyde, a carboxylic
acid, or an ester, including a thioester. In another embodiment are non-natural amino acids
containing a functional group that is capable of forming a heterocycle, including a nitrogen-
containing heterocycle, upon treatment with an appropriately functionalized reagent. In a
further or additional embodiment, the non-natural aminoe acids resemble a natural amino acid
in structure but contain one of the aforementioned functional groups. In another or further
embodiment the non-natural amino acids resemble phenylalanine or tyrosine (aromatic amino
acids); while in a separate embodiment, the non-natural amino acids resemble alanine and
leucine (hydrophobic amino acids). In one embodiment, the non-natural amino acids have
properties that are distinet from those of the natural amino acids. In one embodiment, such
distinel properties are the chemical reactivity of the sidechain, in a further embodiment this
distinct chemical reactivity permits the gidechain of the non-natural amino acid to undergo a
reaction while being a unit of a polypeptide even though the sidechains of the naturally-
occurring amino acid units in the same polypeptide do not undergo the aforementioned
reaction, In a further embodiment, the sidechain of the non-natural amino acid has a
chemistry orthogonal to those of the naturally-occurring amino acids. In a (urther
embodiment, the sidechain of the non-natural amino acid comprises an electrophile-
containing moiety; in a further embodiment, the electrophile-containing moiety on the
sidechain of the non-natural amino acid can undergo nucleophilic attack to generate a
heterocycle-derivatlized protein, including a nitrogen-containing heterccycle-derivalized
protein, In any of the aforementioned embodiments in this paragraph, the non-natural amino
acid may exist as a separate molecule or may be incorporated into a polypeptide of any
length; if the latter, then the polypeptide may further incorporate naturally-occurring or non-
natural amino acids.

[346] In another aspecl are diamine-substituted molecules, wherein the diamine group is
selected from a hydrazine, an amidine, an imine, a 1,1-diamine, a 1,2-diamine, a 1,3-diamine

and a 1,4-diamine group, for the production of derivatized non-natural amino acid linked
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NRL derivatives based upon a heterocycle, including a nitrogen-containing heterocycle,
linkage. In a further embodiment are diamine-substituted NRL derivatives used to derivatize
dicarbonyl-containing non-natural amino acid polypeptides via the formation of a
heterocycle, including a nitrogen-containing heterocycle, linkage between the derivatizing
molecule and the dicarbonyl-containing non-natural amino acid polypeptide. In further
embodiments the aforementioned dicarbonyl-containing non-natural amino acid polypeptides
are diketone-containing non-natural amino acid polypeptides. In further or additional
embodiments, the dicarbonyl-containing non-natural amino acids comprise sidechains where
the carbonyl is selected from a ketone, an aldehyde, a carboxylic acid, or an ester, including a
thioester. In further or additional embodiments, the diamine-substituted molecules comprise a
group selected from a desired functionality. In a further embodiment, the sidechain of the
non-natural amino acid has a chemistry orthogonal to those of the naturally-occurring amino
acids that allows the non-natural amino acid to react selectively with the diamine-substituted
molecules. In a further embodiment, the sidechain of the non-natural amino acid comprises
an electrophile-containing moiety that reacts selectively with the diamine-containing
molecule; in a further embodiment, the electrophile-containing moiety on the sidechain of the
non-natural amino acid can undergo nucleophilic attack to generate a heterocycle-derivatized
protein, including a nitrogen-containing heterocycle-derivatized protein. In a further aspect
related to the embodiments described in this paragraph are the modified non-natural amino
acid polypeptides that result from the reaction of the derivatizing molecule with the non-
natural amino acid polypeptides. Further embodiments include any further modifications of
the already modified non-natural amino acid polypeptides.

[347] In another aspect are dicarbonyl-substituted molecules for the production of
derivatized non-natural amino acid polypeptides based upon a heterocycle, including a
nitrogen-containing heterocycle, linkage. In a further embodiment are dicarbonyl-substituted
molecules used to derivatize diamine-containing non-natural amino acid polypeptides via the
formation of a heterocycle, including a nitrogen-containing heterocycle group. In a further
embodiment are dicarbonyl-substituted molecules that can form such heterocycle, including a
nitrogen-containing heterocycle groups with a diamine-containing non-natural amino acid
polypeptide in a pH range between about 4 and about 8. In a further embodiment are
dicarbonyl-substituted molecules used to derivatize diamine-containing non-natural amino
acid polypeptides via the formation of a heterocycle, including a nitrogen-containing

heterocycle, linkage between the derivatizing molecule and the diamine-containing non-
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natural amino acid polypeptides. In a further emboediment the dicarbonyl-substituted
molecules are diketone-substituied molecules, in other aspects kctoaldehyde-substituted
molecules, in other aspects ketoacid-substituted molecules, in other aspects ketoester-
substituted molecules, including ketothioester-substituted molecules. In further embodiments,
the dicarbonyl-substituted molecules comprise a group selected from a desired functionality.
In further or additional embodiments, the aldehyde-substituted molecules are aldehyde-
substituted polyethylene glycol (PEG) molecules. In a further embodiment, the sidechain of
the non-natural amino acid has a chemistry orthogonal to those of the naturally-occurring
amino acids that allows the non-natural amino acid to react selectively with the carbonyl-
substituted molecules. In a further embodiment, the sidechain of the non-natural amino acid
comprises a moiety (e.g., diamine group) that reacts selectively with the dicarbonyl-
containing molecule; in a further embodiment, the nucleophilic moiety on the sidechain of the
non-natural amino acid can undergo electrophilic attack to generate a heterocyclic-derivatized
protein, including a nitrogen-containing heterocycle-derivatized protein. In a further aspect
related to the embodiments described in this paragraph are the modified non-natural amino
acid polypeptides that result from the reaction of the derivatizing molecule with the non-
natural amino acid polypeptides. Further embodiments include any further modifications of
the already modified non-natural amino acid polypeptides.

[348] In one aspect are methods to derivatize proteins via the reaction of carbonyl and
hydrazine reactants to generate a heterocycle-derivatized protein, including a nitrogen-
containing heterocycle-derivatized NRL. Included within this aspect are methods for the
derivatization of NRL conjugates based upon the condensation of carbonyl- and hydrazine-
containing reactants Lo generate a heterocycle-derivatized NRI., including a nitrogen-
containing heterocycle-derivatized NRL. In additional or further embodiments are methods to
derivatize kctonc-containing NRLderivatives or aldchyde-containing NRL derivatives with
hydrazine-functionalized non-natural amino acids. In yet additional or further aspects, the
hydrazine-substituted molecule can include proteins, other polymers, and small molecules.
[349] In another aspect are methods for the chemical synthesis of hydrazine-substituted
molecules for the derivatization of carbonyl-substituted NRLconjugates, In one embodiment,
the hydrazine-substituted molecule is a NRL conjugate suitable for the derivatization of
carbonyl-containing non-natural amino acid polypeptides, including by way of examplc only,

ketone-, or aldehyde-containing non-natural amino acid polypeptides.
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[350] In one aspect are non-natural amino acids for the chemical derivatization of NRL
analogs based upon a quinoxaline or phenazine linkage. In further or additional embodiments,
the non-natural amino acids are functionalized on their sidechains such that their reaction
with a derivatizing NRL linker generates a quinoxaline or phenazine linkage. In further or
additional embodiments, the non-natural amino acids are selected from amino acids having
1,2-dicarbonyl or 1,2-aryldiamine sidechains. In further or additional embodiments, the non-
natural amino acids are selected from amino acids having protected or masked 1,2-dicarbonyl
or 1,2-aryldiamine sidechains. Further included are equivalents fo 1,2-dicarbonyl sidechains,
or protected or masked equivalents to 1,2-dicarbonyl sidechains.

[351] In another aspect are derivatizing molecules for the production of derivatized non-
natural amino acid polypeptides based upon quinoxaline or phenazine linkages. In one
embodiment are 1,2-dicarbonyl substituted NRL linker derivatives used to derivatize 1,2-
aryldiamine containing non-natural amino acid polypeptides to form quinoxaline or
phenazine linkages. In another embodiment are 1,2-aryldiamine substituted NRI, linker
derivatives used to derivatize 1,2-dicarbonyl containing non-natural amino acid polypeptides
to form quinoxaline or phenazine linkages. In a further aspect related to the above
embodiments are the modified non-natural amino acid polypeptides that result from the
reaction of the derivatizing NRL linker with the non-natural amino acid polypeptides. In one
embodiment are |,2-aryldiamine containing non-natural amino acid polypeptides derivatized
with 1,2-dicarbonyl substituted NRI, linker derivative to form quinoxaline or phenazine
linkages. In another embodiment are 1,2-dicarbonyl containing non-natural amino acid
polypeptides derivatized with 1,2-aryldiamine substituted NRL linker derivatives to form
quinoxaline or phenazine linkages.

[352] Provided herein in certain embodiments are derivatizing molecules for the production
of compounds comprising non-natural amino acid polypeptides based upon triazole linkages.
In some embodiments, the reaction between the first and second reactive groups can proceed
via a dipolarophile reaction. In certain embodiments, the first reactive group can be an azide
and the second reactive group can be an alkyne. In further or alternative embodiments, the
first reactive group can be an alkyne and the second reactive group can be an azide. In some
embodiments, the Huisgen cycloaddition reaction (see, e.g., Huisgen, in 1,3-DIPOLAR
CYCLOADDITION CHEMISTRY, (ed. Padwa, A., 1984), p. 1-176) provides for the
incorporation of non-naturally encoded amino acids bearing azide and alkyne-containing side

chains permits the resultant polypeptides to be modified with extremely high sclectivity, In
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certain embodiments, both the azide and the alkyne functional groups are inert toward the
twenty common amino acids found in naturally-occurring polypeptides. When brought into
close proximity, however, the "spring-loaded" nature of the azide and alkyne groups is
revealed and they react selectively and efficiently via Huisgen [3 2] cycloaddition reaction te
generate the corresponding triazole. See, e.g., Chin et al., Science 301:964-7 (2003); Wang
et al., J. Am, Chem. Soc., 125, 3192-3193 (2003); Chin et al., J. Am. Chem. Soc., 124:9026-
9027 (2002). Cycloaddition reaction involving azide or alkyne-containing polypeptides can
be carried out at room temperature under aqueous conditions by the addition of Cu(Il) (e.g.,
in the form of a catalytic amount of CuSQ,) in the presence of a reducing agent for reducing
Cu(Il) to Cu(l), in situ, in catalytic amount. See, e.g., Wang et al., J. Am. Chem. Soc. 125,
3192-3193 (2003); Tornoe et al., J. Org. Chem. 67:3057-3064 (2002); Rostovisev, Angew.
Chem. Int, Ed. 41:2596-2599 (2002). Preferred reducing agents include ascorbate, metallic
copper, quinine, hydroquinone, vitamin K, glutathione, cysteine, Fe*, Co%, and an applied
electric potential,

[353] Modification of NRL linked derivatives described herein with such reactions have any
or all of the following advantages. First, diamines undergo condensation with dicarbonyl-
containing compounds in a pH range of about 5 to about 8 (and in further embodiments in a
pH range of about 4 to about 10, in other embodiments in a pH range of about 3 to about 8, in
other embodiments in a pH range of about 4 to about 9, and in further embodiments a pH
range of about 4 to about 9, in other embodiments a pH of about 4, and in yet another
embodiment a pH of about 8) to generate heterocycle, including a nitrogen-containing
heterocycle, linkages. Under these conditions, the sidechains of the naturally occurring amino
acids are unreactive. Second, such sclective chemistry makes possible the site-specific
derivatization of recombinant proteins; derivatized proteins can now be prepared as defined
homogeneous products. Third, the mild conditions needed to effect the reaction of the
diamines described herein with the dicarbonyl-containing polypeptides described herein
generally do not irreversibly destroy the tertiary structure of the polypeptide (excepting, of
course, where the purpose of the reaction is to desiroy such tertiary structure). Fourth, the
reaction occurs rapidly at room temperature, which allows the usc of many types of
polypeptides or reagents that would be unstable at higher temperatures. Fifth, the reaction
occurs readily is aqueous conditions, again allowing use of polypeptides and reagents
incompatible (to any extent) with non-aqueous solutions, Six, the reaction occurs readily even

when the ratio of polypeptide or amino acid to reagent is stoichiomeitric, near stoichiometric,
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or stoichiometric-like, so that it is unnecessary to add excess reagent or polypeptide to obtain
a useful amount of reaction product. Seventh, the resulting heterocycle can be produced
regioselectively and/or regiospecifically, depending upon the design of the diamine and
dicarbonyl portions of the reactants. Finally, the condensation of diamines with dicarbonyl-
containing molecules generates heterocycle, including a nitrogen-containing heterocycle,
linkages which are stable under biological conditions,

[354] Location of non-natural amino acids in nuclear receptor ligand linker derivatives
[355] The methods and compositions described herein include incorporation of one or more
non-natural amino acids info a NRL linker derivative. One or more non-natural amino acids
may be incorperated at one or more particular positions which do not disrupt activity of the
NRL linker derivative. This can be achieved by making “conservative” substitutions,
including but not limited to, substituting hydrophobic amino acids with non-natural or natural
hydrophobic amino acids, bulky amino acids with non-natural or natural bulky amino acids,
hydrophilic amino acids with non-natural or natural hydrophilic amino acids) and/or inserting
the non-natural amino acid in a location that is not required for activity.

[356} A wvariety of biochemical and structural approaches can be employed to select the
desired sites for substitution with a non-natural amino acid within the NRL linker derivative,
In some embodiments, the non-natural amino acid is linked at the C-terminus of the NRL
derivative, Tn other embodiments, the non-natural amino acid is linked at the N-terminus of
the NRL derivative, Any position of the NRL linker derivative is suitable for selection to
incorporate a non-natural amino acid, and selection may be based on rational design or by
random selection for any or no particular desired purpose. Selection of desired sites may be
based on producing a non-natural amino acid polypeptide (which may be further modified or
remain unmodified) having any desired property or activity, including but not limited to a
receptor binding modulators, receptor activity modulators, modulators of binding to binder
partners, binding partner activity modulators, binding partner conformation modulators,
dimer or multimer formation, no change to activity or property compared to the native
molecule, or manipulating any physical or chemical property of the polypeptide such as
solubility, aggregation, or stability. Alternatively, the sites identified as critical to biological
activity may also be good candidates for substitution with a non-natural amino acid, again
depending on the desired activity sought for the polypeptide. Another alternative would be to
simply make serial substitutions in each position on the polypeptide chain with a non-natural

amino acid and obscrve the effect on the activities of the polypeptide. Any means, technique,
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or method for selecting a position for substitution with a non-natural amino acid into any
polypeplide is suitable for use in the methods, techniques and compositions described herein.
[357] The structure and activity of naturally-occurring mutants of a polypeptide that contain
deletions can also be examined to determine regions of the protein that are likely to be
tolerant of substitution with a non-natural amino acid. Once residues that are likely to be
intolerant to substitution with non-natural amino acids have been ecliminated, the impact of
proposed substitutions at each of the remaining positions can be examined using methods
including, but not limited to, the three-dimensional structure of the relevant polypeptide, and
any associated ligands or binding proteins. X-ray crystallographic and NMR structures of
many polypeptides are available in the Protein Data Bank, a centralized database containing
three-dimensional structural data of large molecules of proteins and nucleic acids, one can be
used to identify amino acid positions that can be substituted with non-natural amino acids. In
addition, models tmay be made investigating the secondary and tertiary structure of
polypeptides, if three-dimensional structural data is not available, Thus, the identity of amino
acid positions that can be substituted with non-natural amino acids can be readily obtained.
[358]) Exemplary sites of incorporation of a non-natural amino acid include, but are not
limited to, those that are excluded from potential receptor binding regions, or regions for
binding to binding proteins or ligands may be fully or partiaily solvent exposed, have
minimal or no hydrogen-bonding interactions with nearby residues, may be minimally
exposed to ncarby reactive residues, and/or may be in regions that are highly flexible as
predicled by the three-dimensional crystal structure of a particular polypeptide with its
agsociated receptor, ligand or binding proteins.

[359] A wide variety of non-natural amino acids can be substituted for, or incorporated into,
a given position in a polypeptide. By way of example, a particular non-natural amino acid
may be selected for incorporation based on an examination of the three dimensional crystal
structure of a polypeptide with its associated ligand, receptor and/or binding proteins, a
preference for conservative substitutions

[360] In one embodiment, the methods described herein include incorporating into the NRL
linker derivative, where the NRL linker derivative comprises a first rcactive group; and
contacting the NRL linker derivative with a molecule (including but not limited to a second
protein or polypeptide or polypeptide analog; an aPSMA antibody or antibody fragment; and
any combination thereof) that compriscs a second reactive group. In certain embodiments, the

first reactive group is a hydroxylamine moiety and the second reactive group is a carbonyl or
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dicarbonyl moiety, whereby an oxime linkage is formed. In certain embodiments, the first
reactive group is a carbonyl or dicarbonyl moiety and the second reactive group is a
hydroxylamine moiety, whereby an oxime linkage is formed. In certain embodiments, the
first reactive group is a carbonyl or dicarbonyl moiety and the second reactive group is an
oxime moiety, whereby an oxime exchange reaction occurs. In certain embodiments, the first
reactive group is an oxime moiety and the second reactive group is carbonyl or dicarbonyl
moiety, whereby an oxime exchange reaction occurs.

[361] In some cases, the NRL linker derivative incorporation(s) will be combined with other
additions, substitutions, or deletions within the polypeptide to affect other chemical, physical,
pharmacologic and/or biological traits. In somc cascs, the other additions, substitutions or
deletions may increase the stability (including but not limited to, resistance to proteolytic
degradation) of the polypeptide or increase aflinily of the polypeptide for its appropriate
receptor, ligand and/or binding proteins, In some cases, the other additions, substitutions or
deletions may increase the solubility (including but not limited to, when expressed in E. coli
or other host cells) of the polypeptide. In some embodiments sites are selected for
substitution with a naturally encoded or non-natural amino acid in addition to another site for
incorporation of a non-natural amino acid for the purpose of increasing the polypeptide
solubility following expression in E. coli, or other recombinant host cells. In some
embodiments, the polypeptides comprise anothcr addition, substitution, or deletion that
modulates affinity for the associated ligand, binding proteins, and/or receptor, modulates
(including but not limited to, increases or decreases) receptor dimerizalion, stabilizes receptor
dimers, modulates circulating half-life, modulates release or bio-availability, facilitates
purification, or improves or alters a particular route of administration. Similarly, the non-
natural amino acid polypeptide can comprise chemical or enzyme clcavage scqucnces,
protease cleavage sequences, reactive groups, antibody-binding domains (including but not
limited to, FLAG or poly-His) or other affinity based sequences (including but not limited to,
FLAG, poly-His, GST, etc.) or linked molecules (including but not limited to, biotin) that
improve detection (including but not limited to, GFP), purification, transport thru tissues or
cell membranes, prodrug release or activation, size reduction, or other traits of the
polypeptide.

Additional Synthetic Methodology

[362] The non-natural amino acids described herein may be synthesized using

methodologics described in the arf or using the techniques described herein or by a
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combination thereof. As an aid, the following table provides various starting electrophiles and
nucleophiles which may be combined to create a desired functional group. The information

provided is meant to be illustrative and not limiting to the synthetic techniques described

herein.

[363] Table 1: Examples of Covalent [ inkages and Precursors Thereof

Covalent Lmkage Product il

Elecirophile -

Carboxamidc‘:‘s- “ rActi.vate“d esters ammes/amlmés
Carboxamides acyl azides amines/anilines
Carboxamides acyl halides amines/anilines
Esters acyl halides alcohols/phenols
Esters acyl nitriles aleohols/phenols
Carboxamides acyl nitriles amines/anilines
Imines Aldehydes amines/anilines
Hydrazones aldehydes or ketones Hydrazines
Oximes aldehydes or ketones Hydroxylamines
Alkyl amines alkyl halides amines/anilines

Esters alkyl halides carboxylic acids
Thioethers alkyl halides Thiols

Ethers alkyl halides alcohols/phenols
Thiocthers alkyl sulfonates Thiols

Esters alkyl sulfonates carboxylic acids
Ethers alkyl sulfonates alcohols/phenols
Esters Anhydrides alcohols/phenols
Carboxamides Anhydrides amines/anilines
Thiophenols | aryl halides Thiols

Aryl amines aryl halides Amines
Thioethers Azindines Thiols

Boronatc csters Boronates Glycols
Carboxamides carboxylic acids amines/anilines
Esters carboxylic acids | Alcohols
hydrazines Hydrazides carboxylic acids
N-acylureas or Anhydrides carbodiimides carboxylic acids
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 Covalent Linkage Product | Electrophile =" <"~ | Nucleophile

Esters o T dlazoalkanes | carb:oxyiic a(lz‘i‘c::ls
Thioethers Epoxides Thiols
Thioethers haloacetamides Thiols
Ammotriazines halotriazines amines/anilines
Triazinyl ethers halotriazines alcohols/phenols
Amidines imido eslers amines/anilines
Ureas Isocyanates amines/anilines
Urethanes Isocyanates alcohols/phenols
Thioureas isothiocyanates amines/anilines
Thioethers Maleimides Thiols
Phosphite esters phosphoramidites Alcohols
Silyl ethers silyl halides Alcohols
Alkyl amines sulfonate esters amines/anilines
Thioethers sulfonate esters Thiols
Esters sulfonate esters carboxylic acids
Ethers sulfonate esters Aleohols
Sulfonamides sulfonyl halides amines/anilines
Sulfonate esters sulfonyl halides phenols/alcohols

[364] In general, carbon electrophiles are susceptible to attack by complementary
nucleophiles, including carbon nucleophiles, wherein an altacking nucleophile brings an
electron pair to the carbon electrophile in order to form a new bond between the nucleophile
and the carbon electrophile.

[365] Non-limiting examples of carbon nucleophiles include, but are not limited to alkyl,
alkenyl, aryl and alkynyl Grignard, organolithium, organozine, alkyl-, alkenyl , aryl- and
alkynyl-tin reagents (organostannanes), alkyl-, alkenyl-, aryl- and alkynyl-borane reagents
(organcboranes and organoboronates); these carbon nucleophiles have the advantage of being
kinetically stable in water or polar organic solvents. Other non-limiting examples of carbon
nucleophiles include phosphorus ylids, enol and ¢nolate reagents; these carbon nucleophiles
have the advantage of being relatively easy to generate from precursors well known to those

skilled in the art of synthetic organic chemistry. Carbon nucleophiles, when used in
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conjunction with carbon electrophiles, engender new carbon-carbon bonds between the
carbon nucleophile and carbon electrophile,
[366] Non-limiting examples of non-carbon nucleophiles suitable for coupling to carbon
electrophiles include but are not limited to primary and secondary amines, thiols, thiolates,
and thioethers, alcohols, alkoxides, azides, semicarbazides, and the like. These non-carbon
nucleophiles, when used in conjunction with carbon electrophiles, typically generate
heteroatom linkages (C-X-C), wherein X is a hetereoatom, including, but not limited to,
oxygen, sulfur, or nitrogen.
[367] The present disclosures provide targeting moieties conjugated with NRLs. In some
aspects, the NRLs are capable of acting at nuclear receptors involved in metabolism or
glucose homeostasis, and the conjugate provides superior biological effects on metabolism or
glucose homeostasis compared to the peptide alone or the NRL alone, Without being bound
by a theory of the invention, the targeting moieties may serve to target the NRLs to particular
types of cells or tissues; or alternatively the NRLs may serve to target an antibody or enhance
its transport into the cell, e.g. through binding of peptide to a receptor that internalizes the
conjugate.
[368] The targeting moiety - NRI, conjugates of the invention can be represented by the
following formula:

Ab-L-Y
whercin Ab is a targeting moiety, Y is a NRIL, and L is a linking group or a bond.
[369] The targeting moiety (Ab) in some embodiments is a molecule that binds to a defined
soluble molecular target. The targeting moiety may bind a receptor, a cytokine, a hormone, a
drug, or other soluble molecule, Antibody is used throughout the specification as a protypical
example of a targeting moiety.
[370] In the present disclosures relating to Ab-L-Y conjugates, Y is a ligand that acts at any
nuclear receptor, including any one of the "nuclear hormone receptor superfamily” (NHR
superfamily) set forth in Table 1, or a separate nuclear receptor class or subgroup thereof.
‘Ihis NHR superfamily is composed of structurally related proteins found within the interior
of cells that regulate the transcription of genes. These proteins include receplors for steroid
and thyroid hormones, vitamins, and other "orphan” proteins for which no ligands have been
found. Nuclear hormone receptors generally include at least one of a Cd-type zinc finger
DNA-RBinding Domain (DBD) and/or a Ligand Binding Domain (LBD), The DBD functions
to bind DNA in the vicinity of target genes, and the LBD binds and responds to its cognate
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hormone. "Classical Nuclear Hormone Receptors" possess both a DBD and a LBD (e.g.
Estrogen receptor alpha), while other nuclear hormone receptors possess only a DBD (e.g.

Knirps, ORD) or only a LBD (e.g. Short Heterodimer Partner (SHP)).

Antibodies (Ab)

[371] Exemplary antibodies include «-PSMA antibodies having affinity and selectivity for
PSMA.

[372] Other exemplary parent antibodies include those selected from, and without
limitation, anti-estrogen receptor antibody, anti-progesterone rcceptor .antibody, anti-p53
antibody, anti-HER-2/neu antibody, anti-EGI'R antibody, anti-cathepsin D antibody, anti-
Bel-2 antibody, anti-E-cadherin antibody, anti-CA125 antibody, anti-CA15-3 antibody, anti-
CA19-9 antibody, anti-c-erbB-2 antibody, anti-P-glycoprotein antibody, anti-CEA antibody,
anti-retinoblastoma protein antibody, anti-ras oncoprotein antibody, anti-Lewis X antibody,
anti-Ki-67 antibody, anti-PCNA antibody, anti-CD3 antibody, anti-CD4 antibody, anti-CD35
antibody, anti-CD7 antibody, anti-CD8 antibody, anti-CD9/p24 antibody, anti-CD10
antibody, anti-CD1lc antibody, anti-CD13 antibody, anti-CD14 antibody, anti-CD15
antibody, anti-CD19 antibody, anti-CD20 antibody, anti-CD22 antibody, anti-CD23
antibody, anti-CD30 antibody, anti-CD31 antibody, anti-CD33 antibody, anti-CD34
antibody, anti-CD35 antibody, anti-CD38 antibody, anti-CD41 antibody, anti-LCA/CD45
antibody, anti-CD45RO antibody, anti-CD45RA antibody, anti-CD39 antibody, anti-CD100
antibody, anti-CD95/Fas antibody, anti-CD99 antibody, anti-CD106 antibody, anti-ubiquitin
antibody, anti-CD71 antibody, anti-c-myc antibody, anti-cytokerating antibody, anti-
vimentins antibody, anti-HHPV proteins antibody, anti-kappa light chains antibody, anti-
lambda light chains antibody, anti-melanosomes antibody, anti-prostate specific antigen
antibody, anti-S-100 antibody, anti-tau antigen antibody, anti-fibrin antibody, anti-keratins
antibody and anti-Tn-antigen antibody.

[373] An "isolated" antibody is one which has been identified and separated and/or
recovered from a component of its natural environment, Contaminant components of its
natural environment are materials which would interfere with diagnostic or therapeutic uses
for the antibody, and may include enzymes, hormones, and other proteinaceous or
nonproteinaceous solutcs. In preferred embodiments, the antibody will be purified (1) to
greater than 95% by weight of antibody as determined by the Lowry method, and most
preferably more than 99% by weight, (2) to a degree sufficient to obtain at least 15 residues
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of N-terminal or internal amino acid sequence by use of a spinning cup sequenator, or (3) to
homogeneity by SDS-PAGE under reducing or nonreducing conditions using Coomassie blue
or, preferably, silver stain. Isolaled antibody includes the antibody in situ within recombinant
cells since at least one component of the antibody's natural environment will not be present.
Ordinarily, however, isolated antibody will be prepared by at least one purification step.

[374] An antibody "which binds" a molecular target or an antigen of interest (non-limiting
examples include PSMA, CD45, CD70, and CD74), is one capable of binding that antigen
with sufficient affinity such that the antibody is uscful in targeting a cell expressing the
antigen. Where the antibody is one which binds, for example, PSMA, CD45, CD70, or CD74,
it may be one which does not significantly cross-react with other proteins.

[375] Molecular targets for antibodies encompassed by the present invention include
prostate-specific membrane antigen, CD proteins and their ligands, such as, but not limited
to: (i) CD3, CD4, CD8, CDI19, CD20, CD22, CD34, CD40, CD45, CD70, CD74,
CD79.alpha. (CD79a), and CD79.beta. (CD79b); (ii) members of the ErbB receptor family
such as the EGF receptor, HER2, HER3 or HER4 receptor; (iii) cell adhesion molecules such
as LFA-1, Mac 1, p150,95, VLA-4, ICAM-1, VCAM and .alpha.v/ beta.3 integrin, including
either alpha or beta subunits thereof (e.g. anti-CD11q, anti-CD18 or anti-CD11b antibodies);
(iv) growth factors such as VEGEF; IgE; blood group antigens; flk2/f1t3 receptor; obesity (OB)
receptor; mpl receptor; CTLA-4; protein C, BR3, c-met, tissue factor, .beta.7 ete; and (v) cell
surface and transmembrane tumor-associated antigens (TAA).

[376] In one embodiment of the invention the target cell specific protein or peptide is
selected from prostate cell, anti-A33, C595, 4D5, trastuzumab (Herceptin), egf/R3,
humanized h-R3, C225 (Erbitux), BrE-3, murine A7, C50, humanized MN-14, anti-A33,
MSN-1, bivatuzumab, U36, KIS1, HuMI195, anti-CD45, anti-CD19, TXU(anti-CD7)-
pokeweed antiviral protein, M195, anti-CD23, apolizumab (IHulD10), Campath-1H, N901,
Ep2, somatostatin analogues (e.g. octreotide), tositumomab (Bexxar), ibritumomab tiuxetan
(Zevalin), I1B22.7, anti-CD40, OC125, PAM4 and J591.

Anti-PSMA Antibody

[377] Anti prostate-specific membrane antigen (aPSMA) antibodies known in the art are
suitable for use in the present invention. For example, sequences for tPSMA J591 antibody
are given in U.S, Patent No. 7,666,425; aPSMA antibodies and antigen-binding fragments are
given in U.S. Patent No. 8,114,965, each incorporated herein by reference. Other U.S.
Patents disclosing aPSMA antibody sequences and/or PSMA binding agents, all of which are
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herein incorporated by reference, include U.S. Patent No. 7,910,693; U.S. Patent No,
7,875,278, U.S, Patent No. 7,850, 971, U.S. Patent No. 7,514,078; U.S. Patent No. 7,476,513;
U.S. Patent No. 7,381, 407, U.S. Patent No. 7,201,900; U.S. Patent No. 7,192,586; U.S.
Patent No. 7,045,605, U.S. Patent No, 6,962,981, U.S. Patent No. 6,387,888; and U.S. Patent
No. 6,150,508.

Anti-CD45 Antibody

[378] CD45 is a hematopoietic cell-specific transmembrane protein tyrosine phosphatase
essential for T and B cell antigen receptor-mediated signaling and also plays a important role
in cytokine receptor signaling, chemokine and cytokine response and apoptosis regulation in
multiple different leukocyte cell subsets (T cells, B cells, NK cells, myeloid cells,
granulocytes, and dendritic cells). CD45 constitutes nearly 10% of T and B cell surface
protein. ‘The protein includes a large extracellular domain, and a phosphatase containing
cytosolic domain. CD45 may act as both a positive and negative regulator depending on the
nature of the stimulus and the cell type involved. CD45 RNA transcripts are alternatively
spliced at the N-terminus, which results in extracellular domains of various sizes. The protein
controls the activity of Src-family kinases, which if left unregulated, can cause cancer and
autoimmunity, Mice and humans lacking CD45 expression have been shown to be
immunodeficient. Multiple human or rodent multations that result in altered CD45
expression or functional activity are associated with distinct malignancies, including
autoimmunity, immunodeficiency, overt activation of T cells, susceptibility to infection, type
I or type II associated immune disorders, and hacmotologic malignancies (reviewed in
Tchilian and Beverly, Trends in Immunology, 2006).

[379] One embodiment of the present invention comprises administering to a patient in need
of such treatment, an effective immunosuppressive amount of at least one compound which
binds specifically to a CD45 leukocyte antigen present on T-cells conjugated to a nuclear
receptor ligand. [For example, the method of the present invention can be used to treat a
patient undergoing transplant rejection, including graft-versus host disease or afflicted with
an autoimmune disease. Preferably, the Ab binds to the CD45RB receptor. The present
invention additionally provides pharmaceutical compositions comprising an effective
immunosuppressive amount of at least onc compound which specifically binds to a CD45
antigen in combination with a pharmaceutically acceptable carrier. In some embodiments of
the present invenlion, the compound of the present method is an antibody. In still other

embodiments, the antibody administered will be capable of binding to the CD45RB leukocyte
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antigen, the CD45R0 leukocyte antigen, the CD45RA leukocyte antigen or the CD45RC
leukocyte antigen. Most preferably, the antibody is capable of binding to the CD45RB or
CD45RO leukocyte antigen.

[380] By "CD45" as used herein is meant a CD45 mRNA, protein, peptide, or polypeptide.
The term "CD45" is also known in the art as PTPRC (protein tyrosine phosphatase, receptor
type, C), B220, GP180, LCA, LYS5, and T200. The sequence of human CD45 ¢DNA is
recorded at GenBank Accession No. NM.sub,--002838.2 (version datcd Jan. 13, 2008) (see
FIGS. 5A and 5B). Other human CD435 sequences are recorded at GenBank Accession Nos.
NM.sub,--080921.2, NM.sub.--080922.2, NM.sub.--080923.2, Y00062.1, Y00638.1,
BC014239.2, BC017863.1, BC031525.1, BC121086.1, BC121087.1, BC127656.1,
BC127657.1, AY429565.1, AY567999.1, AKI130573.1, DA670254.1, DA948670.1,
AY429566.1, and CR621867.1. Mouse CD45 mRNA sequences are found at GenBank
Accession Nos. NM.sub.--011210.2, AK054056.1, AK088215.1, AK154893.1, AK171802.1,
BC028512.1, EF101553.1, L36091.1, MI11934,1, M14342.1, MI14343.1, MI15174.1,
M17320.1, and M92933.1. Rhesus monkey CD45 mRNA sequence are found at GenBank
Accession No, XR.sub.--012672.1.

Anti-CD70 Antibody

[381] CD70 is a member of the tumor necrosis factor (TNF) family of cell membrane-bound
and secreted molecules that are expressed by a variety of normal and malignant cell types.
The primary amino acid (AA) sequence of CD70 predicts a transmembrane type II protein
with its carboxyl terminus exposed to the outside of cells and its amino terminus found in the
cytosolic side of the plasma membrane (Bowman et al., 1994, J, Immunocl. 152:1756-61;
Goodwin et al., 1993, Cell 73:447-56). Human CD70 is composed of a 20 AA cytoplasmic
domain, an 18 AA transmembrane domain, and a 155 AA extracytoplasmic domain with two
potential N-linked glycosylation sites (Bowman et al., supra; Goodwin et al., supra). Specific
immunoprecipitation of radioisotope-labeled CD70-expressing cells by anti-CD70 antibodies
yields polypeptides of 29 and 50 kDa (Goodwin et al., supra; Hintzen et al.,, 1994, J.
Immunol. 152:1762-73). Based on its homology to TNF-alpha and TNF-beta, especially in
structural strands C, D, H and I, a trimeric structure is predicted for CD70 (Petsch et al.,
1995, Mol. Immunol. 32:761-72).

[382] Original immunohistological studies revealed that CD70 is cxpressed on germinal

center B cells and rare T cells in fonsils, skin, and gut (Hintzen et al., 1994, Int. Immunol,
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6:477-80). Subsequently, CD70 was reported to be expressed on the cell surface of recently
antigen-activated T and B lymphocytes, and its expression wanes after the removal of
antigenic stimulation (Lens et al., 1996, Eur. J. Immunol. 26:2964-71; Lens et al., 1997,
Immunology 90:38-45). Within the lymphoid system, activated natural killer cells (Orengo et
al,, 1997, Clin. Exp. Immunol, 107:608-13) and mousc mature peripheral dendritic cells
(Akiba et al., 2000, J. Exp. Med. 191:375-80) also express CD70. In non-lymphoid lineages,
CD70 has been detected on thymic medullar epithelial cells (Hintzen et al., 1994, supra;
Hishima et al., 2000, Am. J. Surg. Pathol. 24:742-46).

[383] CD70 is not expressed on normal non-hematopoietic cells. CD70 expression is
mostly restricted to recently antigen-activated T and B cells under physiological conditions,
and its expression is down-regulated when antigenic stimulation ceases. Evidence from
animal models suggests that CD70 may contribute to immunological disorders such as, e.g.,
rheumatoid arthritis (Brugnoni et al., 1997, Immunol. T.ett, 55:99-104), psoriatic arthritis
(Brugnoni et al., 1997, Immunol. Lett. 55:99-104), and lupus (Oelke et al., 2004, Arthritis
Rheum, 50:1850-60). In addition to its potential role in inflammatory responses, CDD70 is also
expressed on a variety of transformed cells including lymphoma B cells, Hodgkin's and
Reed-Sternberg cells, malignant cells of neural origin, and a number of carcinomas.

[384] In one embodiment of the present invention, anti-CD70 antibodies conjugated to a
nuclear receptor ligand are provided. In some embodiments of the present invention, anti-
CD70 antibodies conjugated to glucocorticoid receptor modulators is provided, In some
embodiments, the anti-CD70 antibody includes at least one effector domain mediating at least
an ADCC, ADCP or CDC response in the subject. I n some embodiments, the binding agent
exerts a cytostatic, cytotoxic or immunomodulatory effect in the absence of conjugation to a
therapeutic agent. In some embodiments, the binding agent is conjugated to a therapeutic
agent that exerts a cytotoxic, cytostatic or immunodulatory effect. The antibody can compete
for binding to CD70 with monoclonal antibody 1F6 or 2F2.

[385] In another aspect, a method of treating a CD70-expressing cancer in a subject is
provided. The method generally includes administering to the subject an effective amount of
a conjugated CD70 antibody. In some embodiments, the binding agent includes at least one
effector domain mediating at least an ADCC, ADCP or CDC response in the subject. In
some embodiments, the antibody exerts a cytostatic, cytotoxic or immunomodulatory effect

in the absence of conjugation to a therapeutic agent. In some embodiments, the binding agent
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is conjugated to a therapeutic agent that exerts a cytotoxic, cytostatic or immunodulatory
effect.

[386] The anti-CD70 antibody can include, for example, an effector domain of a human
[gM or IgG antibody. The IgG antibody can be, for example, a human IgG1 or IgG3 subtype.
In some embodiments, the antibody includes a human constant region. In some
embodiments, the CD70 binding agent competes for binding to CD70 with monoclonatl
antibody 1F6 or 2F2. In other embodiments, the antibody is a humanized 1F6. In other
embodiments, the antibody is a humanized 2F2. The antibody can be, for example,
monovalent, divalent or multivalent.

[387] The CD70-exprecssing cancer can be, a kidney tumor, a B cell lymphoma, a colon
carcinoma, [lodgkin's Disease, multiple myeloma, Waldenstrom's macroglobulinemia, non-
Hodgkin's lymphoma, a mantle cell lymphoma, chronic lymphocytic leukemia, acute
lymphocytic leukemia, a nasopharyngeal carcinoma, brain tumor or a thymic carcinoma. The
kidney tumor can be, for example, a renal cell carcinoma. The brain tumor can be, for
example, a glioma, a glioblastoma, an astrocytoma or a meningioma, The subject can be, for
example, a mammal, such as a human being,

[388] In another aspect, a method for treating an immunological disorder is provided. The
method includes administering to a subject an effective amount of a CD70 binding agent. In
some embodiments, the binding agent includes at least one effector domain mediating at least
an ADCC, ADCP or CDC response in the subject. In some embodiments, the binding agent
exerts a cytostatic, cytotoxic or immunomodulatory effect in the absence of conjugation to a
therapeutic agent. In some embodiments, the binding agent is conjugated to a therapeutic
agent that exerts a cytotoxic, cytostatic or immunodulatory effect. The CD70 binding agent
can be, for example, an antibody. The antibody can include, for example, an effector domain
of a human IgM or [gG antibody. The IgG antibody can be, for example, a human IgG; or
IgGs subtype. In some embodiments, the antibody includes a human constant region.

[389] The immunological disorder can be, for example, a T cell-mediated immunological
disorder. In some embodiments, the T cell mediated immunogical disorder comprises
activated T cells expressing CD70. In some embodiments, resting 'L cells are not substantially
depleted by administration of the antibody-drug conjugate. The T cell-mediated
immunological disorder also can be, for example, rheumatoid arthritis, psoriatic arthritis,
systemic lupus erythematosus (SLE), Type I diabetes, asthma, atopic dermatitus, allergic

rhinitis, thrombocytopenic purpura, multiple sclerosis, psoriasis, Sjogren's syndrome,
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Hashimoto's thyroiditis, Graves' disease, primary biliary cirrhosis, Wcgener's granulomatosis,
tuberculosis, or graft versus host disease. Tn other embodiments, the immunological disorder
is an activated B-lymphocyte disorder. The subject can be, for example, a mammal, such as a
human being.

[390] The anti-CD70 antibody can be a monoclonal, chimeric or humanized antibody, or a
fragment or derivative thereof, In some embodiments, the anti-CD70 antibody includes an
antibody constant region or domain. The antibody constant region or domain can be, for
example, of the IgG subtype. In an exemplary embodiment, the anti-CD70 antibody,
fragment or derivatives thereof, competes with the murine monoclonal antibody (mAb) 1F6
or 2F2 for binding to CD70 and comprises human antibody constant region sequences. In
another exemplary embodiment, the anti-CD70 antibody, or fragment or derivative thereof,
has an effector domain (e.g., an Fc portion) that can interact with effector cells or
complement to mediate a cytotoxie, cytostatic, and/or immunomodulatory effect that results
in the depletion or inhibition of the proliferation of CD70-expressing cells, In another
exemplary embodiment, the anti-CD70 antibody lacks effector function. In another
exemplary embodiment, the anti-CD70 antibody is conjugated to a therapeutic agent. Also
included are kits and articles of manufacture comprising a CD70 binding agent (e.g, a
humanized anti-CD70 antibody).

Anti-CD 74 Antibody

[391] The human leukocyte antigen-DR(HLA-DR) is one of three polymorphic isotypes of
the class I major histocompatibility complex (MHC) antigen. Because HLA-DR is expressed
at high levels on a range of hematologic malignancies, there has been considerable interest in
its development as a target for antibody-based lymphoma therapy. However, safety concerns
have been raised regarding the clinical use of HLA-DR-directed antibodies, because the
antigen is expressed on normal as well as tumor cells, (Dechant et al., 2003, Semin Oncol
30:465-75) HLA-DR is constitutively expressed on normal B cells, monocytes/macrophages,
dendritic cells, and thymic epithelial cells. In addition, interferon-gamma may induce HLA
class 11 expression on other cell types, including activated T and endothelial cells (Dechant et
al., 2003). The most widely recognized function of HLA molecules is the presentation of
antigen in the form of short peptides to the antigen receptor of T lymphocytes. In addition,
signals delivered via HLA-DR molecules contribute to the functioning of the immune system

by up-regulating the activity of adhesion molecules, inducing T-cell antigen counterreceptors,
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and initiating the synthesis of cytokines. (Nagy and Mooney, 2003, J Mol Med 81:757-65;
Scholl et al., 1994, Immunol Today 15:418-22)

[392] The CD74 antigen is an epitope of the major histocompatibility complex (MHC) class
II antigen invariant chain, Ii, present on the cell surface and taken up in large amounts of up
to 8.times.10.sup.6 molecules per cell per day (Hansen et al,, 1996, Biochem. J., 320: 293-
300). CD74 is present on the cell surface of B-lymphocytes, monocytes and histocytes,
human B-lymphema cell lines, melanomas, T-cell lymphomas and a variety of other tumor
cell types. (Hansen et al., 1996, Biochem. J., 320: 293-300) CDD74 associates with a/B chain
MIIC IT heterodimers to form MHC II affli complexes that are involved in antigen processing
and presentation to T cells (Dixon et al., 2006, Biochemistry 45:5228-34; Loss et al., 1993, 7
Immunol 150:3187-97; Cresswell et al., 1996; Cell 84:505-7).

[393] CD74 plays a role in cell proliferation and survival. Binding of the CD74 ligand,
macrophage migration inhibitory factor (MIF), to CD74 activates the MAP kinase cascade
and promotes cell proliferation (Leng et al., 2003, J Exp Med 197:1467-76), Binding of MIF
to CD74 also enhances cell survival through activation of NF-kappa.B and Bel-2 (Lantner et
al., 2007, Blood 110:4303-11),

[394] Antibodies against CD74 and/or HLA-DR have been reported to show efficacy
against cancer cells. Such anti-cancer antibodies include the anti-CD74 hLL1 antibody
(milatuzumab) and the anti-HLA-DR antibody hl.243 (also known as IMMU-114) (Berkova
et al., Expert Opin. Investig. Drugs 19:141-49; Burton et al., 2004, Clin Cancer Res 10:6605-
11; Chang et al., 2005, Blood 106:4308-14; Griffiths et al,, 2003, Clin Cancer Res 9:6567-71;
Stein et al., 2007, Clin Cancer Res 13:5556s-63s; Stein et al,, 2010, Blood 115:5180-90). In
some embodiments, an anti-CD74 antibody conjugated to a glucocorticoid receptor
modulator via a non-naturally encoded amino acid is provided. In other embodiments of the
present invention, an anti-CID74 antibody is conjugated toan interferon gamma via a non-
naturally encoded amino acid, In other embodiments, the conjugated anti-CD74 antibody
will be administered to a patient in need thereof. In some embodiments, the administration of
interferon-gamma increases the expression of CD74 and enhances the sensitivity of cancer
cells, autoimmune disease cells or immune dysfunction cells to the cytotoxic effects of anti-
CD74 antibodies,

[395] Many examples of anti-CIDD74 antibodies are known in the art and any such known
antibody or fragment thercof may be utilized. In a preferred embodiment, the anti-CD74

antibody is an hLLLL1 antibody (also known as milatuzumab) that comprises the light chain
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complementarity-determining region (CDR) sequences CDR1 (RSSQSLVHRNGNTYLH,;
SEQ ID NO:1), CDR2 (TVSNRFS; SEQ ID NO:2), and CDR3 (SQSSHVPPT; SEQ ID
NO:3) and the heavy chain variable region CDR sequences CDR1 (NYGVN; SEQ ID NO:4),
CDR2 (WINPNTGEPTFDDDFKG; SEQ ID NO:5), and CDR3 (SRGKNEAWFAY; SEQ ID
NO:6). A humanized LL1 (hLL1) anti-CD74 antibody suitable for use is disclosed in U.S.
Pat, No. 7,312,318, incorporated herein by reference from Col. 35, line 1 through Col. 42,
line 27 and FIG. 1 through FIG, 4. However, in alternative embodiments, other known anti-
CD74 antibodies may be utilized, such as LS-B1963, LS-B2594, L.S-B1859, L.S-B2598, LS-
05525, LS-C44929, cte. (LSBio, Scattle, Wash.); LN2Z (BIOLEGEND.RTM., San Diego,
Calif); PIN.1, SPM523, LN3, CerCLIP.1 (ABCAM.RTM., Cambridge, Mass.); Atl4/19,
Bu45 (SEROTEC.RTM., Raleigh, N.C.); 1D1 (ABNOVA.RTM., Taipei City, Taiwan); 5-
329 (EBIOSCIENCE.RTM., San Diego, Calif)); and any other anti-CD74 antibody known in
the art.

[396] The anti-CD74 antibody may be selected such that it competes with or blocks binding
to CD74 of an LL1 antibody comprising the light chain CDR sequences CDRI1
(RSSQSLVHRNGNTYLH; SEQ ID NO:1), CDR2 (TVSNRFS; SEQ ID NO:2), and CDR3
(SQSSHVPPT; SEQ ID NO:3) and the heavy chain variable region CDR sequences CDR1
(NYGVN; SEQ ID NO:4), CDR2 (WINPNTGEPTFDDDFKG; SEQ 1D NO:5), and CDR3
(SRGKNEAWEFAY; SEQ ID NO:6). Alternatively, the anti-CD74 antibody may bind to the
same epitope of CD74 as an LL1 antibody. In still other alternatives, the anti-CDD74 antibody
may exhibit a functional characteristic such as internalization by Raji lymphoma cells in
culture or inducing apoptosis of Raji cells in cell culture when cross-linked. These
embodiments include anti-CD74 antibodies comprising a non-naturally encoded amino acid.
These embodiments also include anti-CD74 antibodies comprising more than one non-
natuarlly encoded amino acids.

[397] Alternative embodiments may involve use of anti-HLA-DR antibodies or fragments
thereof and treatment with interferon-gamma {o increase expression of HLA-DR and enhance
sensitivity of cancer or autoimmune disease cells to anti-HLA-DR antibodies. Many
examples of anti-HL.A-DR antibodies are known in the art and any such known antibody or
fragment thereof may be utilized. In a preferred embodiment, the anti-HLA-DR antibody is
an hL.243 antibody (alse known as IMMU-114) that comprises the heavy chain CDR
sequences CDRI (NYGMN, SEQ ID NO:7), CDR2 (WINTYTREPTYADDFKG, SEQ ID
NO:8), and CDR3 (DITAVVPTGFDY, SEQ ID NO:9) and the light chain CDR sequences

163



10

15

20

25

30

OnCusp

2514 of 10951 Ex. 1038

WO 2013/188740 PCT/US2013/045834

CDR1 (RASENIYSNLA, SEQ ID NO:10), CDR2 (AASNLAD, SEQ ID NO:11), and CDR3
(QHFWTTPWA, SEQ ID NO:12). A humanized 1.243 anti-HLA-DR antibody suitable for
use is disclosed in U.S, Pat. No. 7,612,180, incorporated herein by reference in its entirety, as
well as specific reference to the disclosure from Col. 46, line 45 through Col. 60, line 50 and
FIG. 1 through FIG. 6. However, in alternative embodiments, other known anti-HLA-DR
antibodies may be utilized, such as 1D10 (apolizumab) (Kostelny et al., 2001, Int J Cancer
93:556-65); MS-GPC-1, MS-GPC-6, MS-GPC-8, MS-GPC-10, etc, (U.S.. Pat. No.
7,521,047); Lym-1, TAL 8.1, 520B, ML11C11, SPM289, MEM-267, TAL 15.1, TAL 1B5,
G-7, 4D12, Bra30, etc. (Santa Cruz. Biotechnology, Inc., Santa Cruz, Calif)), TAT. 16.1,
TU36, C120 (ABCAM.RTM., Cambridge, Mass.); and any other anti-HLA-DR antibody
known in the art.

[398] The anti-HLA-DR antibody may be selected such that it competes with or blocks
binding to HLA-DR of an L243 antibody comprising the heavy chain CDR sequences CDR1
(NYGMN, SEQ ID NO:7), CDR2 (WINTYTREPTYADDFKG, SEQ ID NO:8), and CDR3
(DITAVVPTGFEFDY, SEQ ID NO:9) and the light chain CDR sequences CDRI1
(RASENIYSNLA, SEQ ID NO:10), CDR2 (AASNLAD, SEQ ID NO:11), and CDR3
(QHFWTTPWA, SEQ ID NO:12). Alternatively, thc anti-HLA-DR antibody may bind to the
same epitope of HILA-DR as an L.243 antibody.

[399] The anti-CD74 and/or anti-HLA-DR antibodies or fragments thereof may be used as
naked antibodies, alone or in combination with one or more therapeutic agents. Alternatively,
the antibodies or fragments may be ulilized as immunoconjugates, allached to one or more
therapeutic agents. (For methods of making immunoconjugates, see, e.g., U.S. Pat. Nos.
4,699,784, 4,824,659; 5,525,338; 5,677,427; 5,697,902; 5,716,595; 6,071,490; 6,187,284;
6,306,393, 6,548,275; 6,653,104; 6,962,702, 7,033,572; 7,147,856; and 7,259,240, the
Examples section of each incorporated herein by reference.) Therapeutic agents may be
selected from the group consisting of a radionuclide, an enzyme, an immunomodulator, an
anti-angiogenic agent, a pro-apoptotic agent, a cytokine, a hormone, an oligonucleotide
molecule (e.g., an antisense molecule or a gene) or a second antibody or fragment thereof,
Antisense molecules may include antisense molecules that correspond to bel-2 or p53.
However, other antisense molecules are known in the art, as described below, and any such
known antisense molecule may be used. Second antibodics or fragments thereof may bind to
an antigen selected from the group consisting of carbonic anhydrase [X, CCCI.19, CCCL21,
CSAp, CD1, CDla, CD2, CD3, CD4, CD5, CD8, CD11A, CDI14, CD15, CD16, CD18,

164



10

15

20

25

30

OnCusp
2515 of 10951 Ex. 1038
WO 2013/188740 PCT/US2013/045834

CD19, IGF-1R, CD20, CD21, CD22, CD23, CD25, CD29, CD30, CD32b, CD33, CD37,
CD38, CD40, CD40L, CD45, CD46, CD52, CD54, CD55, CD39, CD64, CD66a-¢, CD67,
CD70, CD74, CD7%, CD80, CD83, CD95, CDI26, CD133, CD138, CD147, CD154,
CXCR4, CXCR7, CXCL12, HIF-1.alpha., AFP, PSMA, CEACAMS, CEACAMSG, B7, ED-B
of fibronectin, Factor H, FHL-1, Flt-3, folate receptor, GROB, HIMGB-1, hypoxia inducible
factor (HIF), HM1.24, insulin-like growth factor-1 (1GF-1), IFN-y, IFN-g, IFN-f, IL-2, 11-
4R, IL-6R, IL-13R, IL-15R, IL-17R, IL-18R, IL-6, IL-8, 11.-12, T1.-15, IL-17, IL-18, IL-25,
IP-10, MAGE, mCRP, MCP-1, MIP-1A, MIP-1B, MIF, MUC1, MUC2, MUC3, MUC4,
MUCS, NCA-95, NCA-90, la, HMI1.24, EGP-1, EGP-2, HLA-DR, tenascin, Le(y),
RANTES, T101, TAC, Tn antigen, Thomson-Friedenreich antigens, tumor necrosis antigens,
TNF-.alpha., TRAIL rcceptor (R1 and R2), VEGFR, EGFR, P1GF, complement factors C3,
C3a, C3h, C5a, C5, and an oncogene product.

[400] The therapeutic agent may be selected from the group consisting of aplidin, azaribine,
anastrozole, azacytidine, bleomycin, bortezomib, bryostatin-1, busulfan, calicheamycin,
camptothecin, 10-hydroxycamptothecin, carmustine, celebrex, chlorambucil, -ecisplatin,
irinotecan (CPT-11), SN-38, carboplatin, cladribine, cyclophosphamide, -cytarabine,
dacarbazine, docetaxel, dactinomycin, daunomycin glucuronide, daunorubicin,
dexamethasone, diethylstilbestrol, doxorubicin, doxorubicin glucuronide, epirubicin
glucuronide, ethinyl estradiol, estramustine, etoposide, etoposide glucuronide, etoposide
phosphate, floxuridine (FUdR), 3'.5-O-dioleoyl-FudR (FUdR~dO), fludarabine, flutamide,
fluorouracil, fluoxymesterone, gemcitabine, hydroxyprogesterone caproate, hydroxyurea,
idarubicin, ifosfamide, L-asparaginase, leucovorin, lomustine, mechlorethamine,
medroprogesterone acetate, megestrol acetate, melphalan, mercaptopurine, 6-mercaptopurine,
methotrexate, mitoxantrone, mithramycin, mitomycin, mitotane, phenyl butyrate, prednisone,
procarbazine, paclitaxel, pentostatin, PSI-341, semustine streptozocin, tamoxifen, taxanes,
taxol, testosterone propionate, thalidomide, thioguanine, thiotepa, teniposide, topotecan,
uracil mustard, velcade, vinblastine, vinorelbine, vincristine, ricin, abrin, ribonuclease,
onconase, rapLR1, DNase I, Staphylococcal enterotoxin-A, pokeweed antiviral protein,
gelonin, diphtheria toxin, Pseudomonas exotoxin, and Pseudomonas endotoxin,

[401] The therapeutic agent may be an enzyme selected from the group consisting of malate
dehydrogenase, staphylococcal nuclease, delta-V-steroid isomerase, yeast alcohol
dehydrogenase, alpha-glycerophosphate dehydrogenase, triose phosphate isomerase,

horseradish peroxidase, alkaline phosphatase, asparaginase, glucose oxidase, beta-
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galactosidase, ribonuclease, urease, catalase, glucose-6-phosphate dehydrogenase,
glucoamylase and acetylcholinesterase,

[402] An immunomodulator of use may be selected from the group consisting of a cytokine,
a stem cell growth factor, a lymphotoxin, a hematopoietic factor, a colony stimulating factor
(CSF), an interferon (IFN), erythropoietin, thrombopoietin and combinations thereof,
Exemplary immunomodulators may include 11.-1, IL-2, IL-3, IL-6, IL-10, IL-12, IL-18, IL-
21, interferona, interferon-f3, interferon-y, G-CSF, GM-CSF, and mixtures thereof,

[403] Exemplary anti-angiogenic agents may include angiostatin, endostatin, basculostatin,
canstatin, maspin, anti-VEGF binding molecules, anti-placental growth factor binding
molecules, or anti-vascular growth factor binding molecules.

[404] In certain embodiments of the present invention, the anti-CD74 or anti-HLA-DR
complex may be formed by a technique known as dock-and-lock (DNL) (see, e.g., U.S. Pat,
Nos. 7,521,056, 7,527,787, 7,534,866; 7,550,143 and U.S. Patent Publ. No. 20090060862,
filed Oct. 26, 2007, the Examples section of each of which is incorporated herein by
reference.) Generally, the DNL technique takes advantage of the specific and high-affinity
binding interaction between a dimerization and docking domain (DDD}) sequence derived
from cAMP-dependent protein kinase and an anchor domain (AD) sequence derived from
any of a variety of AKAP proteins. The DDD and AD peptides may be attached to any
protcin, peptide or other molccule. Because the DIDI) sequences spontancously dimerize and
bind to the AD sequence, the DNL technique allows the formation of complexes between any
selected molecules that may be attached to DDD or AD sequences. Although the standard
DNL complex comprises a trimer with two DDD-linked molecules attached to one AD-linked
molecule, variations in complex structure allow the formation of dimers, trimers, tetramers,
pentamers, hexamers and other multimers. In some embodiments, the DNL complex may
comprise two or more antibodies, antibody fragments or fusion proteins which bind to the
same antigenic determinant or to two or more different antigens. The DNL complex may also
comprise one or more other effectors, such as a cytokine or PEG moiety,

[405] Also disclosed is a method for treating and/or diagnosing a disease or disorder that
includes administering to a patient a therapeutic and/or diagnostic composition that includes
any of the aforementioned antibodies or fragments thereof. Typically, the composition is

administered to the patient intravenously, intramuscularly or subcutaneously at a dose of 20-
5000 mg.
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[406] In some embodiments of the present invention, the disease or disorder is associated
with CD74- and/or HLLA-DR-expressing cells and may be a cancer, an immune dysregulation
disease, an autoimmune disease, an organ-graft rejection, a graft-versus-host disease, a solid
tumor, non-Hodgkin's lymphoma, Hodgkin's lymphoma, multiple myeloma, a B-cell
malignancy, or a T-cell malignancy. A B-cell malignancy may-include indolent forms of B-
cell lymphomas, aggressive forms of B-cell lymphomas, chronic lymphatic leukemias, acute
lymphatic leukemias, and/or multiplc myeloma. Solid tumors may include melanomas,
carcinomas, sarcomas, and/or gliomas. A carcinoma may include renal carcinoma, lung
carcinoma, intestinal carcinoma, stomach carcinoma, breast carcinoma, prostate cancer,
ovarian cancer, and/or melanoma.

[407] Exemplary autoimmune discases include acute idiopathic thrombocytopenic purpura,
chronic idiopathic thrombocytopenic purpura, dermatomyositis, Sydenham's chorea,
myasthenia gravis, systemic lupus erythematosus, lupus nephritis, rheumatic fever,
polyglandular syndromes, bullous pemphigoid, diabetes mellitus, Henoch-Schonlein purpura,
post-streptococcal nephritis, erythema nodosum, Takayasu's arteritis, Addison's discase,
rheumatoid arthritis, multiple sclerosis, sarcoidosis, ulcerative colitis, erythema multiforme,
IgA nephropathy, polyarteritis nodosa, ankylosing spondylitis, Goodpasture’s syndrome,
thromboangitis obliterans, Sjogren's syndrome, primary biliary eirrhosis, Hashimoto's
thyroiditis, thyrotoxicosis, scleroderma, chronic active hepatitis,
polymyositis/dermatomyositis, polychondritis, pemphigus vulgaris, Wegener's
granulomatosis, membranous nephropathy, amyotrophic lateral sclerosis, tabes dorsalis, giant
cell arteritis/polymyalgia, pernicious anemia, rapidly progressive glomerulonephritis,
psoriasis, or fibrosing alveolitis. However, the skilled artisan will realize that any disease or
condition characterized by expression of CD74 and/or HLA-DR may be treated using the
claimed compositions and methods.

[408] Table 2 presents a list of human CD antigen designations, antibodies to which may be

used as targeting moieties in the present invention.

Table 2:
CD . Molecular . Other Family
. Cellular expression . Functions . .
antigen | weight names relationships
Cortical thymocytes, MHC class I-
CDla .
Langerhans cells, lilke molecule, Te superfamil
CD1b Dendritic cells, B cclls |[43-49 associated with (‘I% 5811% amuy
(CD1c), Intestinal b2- &
||epithelium (CD1d) - microglobulin,
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CD . Molecular . Other Family
. Cellular expression . Functions . .
antigen weight names relationships
CDlc May have
specialised role
CDid in antigen
presentation
Adhesion
molecule,
cn2 I’glzei1:1°l;hyn1°°“es= 45.58 binding (D58 [[T11, LFA-2 [[gSF
(LFA-3). Can
activate T cells
aclivation-
CD2R  ||Activated T cells 45-58 dependent T11-3 TaSF
conformational
form of CD2
Associated with
the T cell
2:25-28 antigen receptor.
d:20 Required for cell IgSF (gde) z’'h
CD3 Thymocytes, T cells e:20 surface T3 related to FcR g
z:16 expression of chain
h:22 and signal
transduction by
TCR.
Coreceptor for
Thymocyte subsets, MEHC class 11
helper and molecules.
inflammatory T cells Binds Ick on
Ch4 {about two thirds of 55 cytoplasmic face| T4, 1L.3T4 [gSTF
peripheral T cells), of membrane.
monocytes, Receptor for
macrophages HIV-1 and HIV-
' 2 gpl20.
CD5 Fhymocytes, I" cells, 67 Binds to CD72 |IT1, Lyl Scavenger
subset of B cells receptor
cD6 Thymocytes, T cells, B 100-130 unknown. T12 Scavenger
cell CLL receptor
unknown.,
Pluripotential ggﬁrf}i]iornld
CD7 hematopoietic cells, |40 S [SF
thymocytes, T cells pluripotentia
’ stem cell
leukemias
Thymocyte subsets, Coreceptor for
e cytotoxic T cells (about ja: 32-34 MHC class 1
Cb8 one third of peripheral |b: 32-34 molecules. T8, Ly2,3  IeSF
Teells) Binds Ick on

168



OnCusp

2519 of 10951 Ex. 1038
WO 2013/188740 PCT/US2013/045834
C.D Cellular expression Molecular Functions Other Family

antigen weight names relationships
cytoplasmic face
of membrane
Pre-B cells possible role in
CD9 eosinophils, basophils, [22-27 platelet . tetraspanning
platelets aggregation and membrane protein
activation
Neutral
endopeptidas
B and T cell precursors, Zne 1L . ¢, Common
CD10 bone marrow stromal  ||100 metalloproteinas Acute .
cells e, marker for pre|{Lymphocyti
B ALL ¢ Leukemia
Antigen
(CALLA)
al. subunit of
lymphocytes, integrin LFA—-I
granulocytes (associated with
CDila monocytes al,ld 180 CD18) ; binds to | |LFA-1
macrophages CD54 (ICAM-
1), ICAM-2 and
ICAM-3
aM subunit of
integrin CR3
(associated with
. CD18) ; binds
myeloid and natural ’
CDl11b Killer cells 170 CD54, Mac-1
complement
component iC3b
and extracellular
matrix proteins
aX subunit of
integrin CR4 CR4
CDlle imyeloid cells 150 (associated with 15 O’ 05
CD18) ; binds [P'~"
fibrinogen
. monocytes,
CDwl2 granulocytes, platclets 90-120 unknown
Zing . tid
CD13 myelomonocytic cells  |[150-170 metalloproteinas 2::;013 cpit
(=]
receptor for

CD14 | . 53, complex of LPS

myelomonocytic cells 55 and LPS binding
protein (LBP)
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CD
antigen

Cellular expression

Molecular
weight

Functions

Other
names

Family
relationships

CDI15

& CDI3S

neutrophils,
eosinophils, monocytes

branched
pentasaccharide,
expressed on
glycolipids and
many cell
surface
glycoproteins;
the sialylated
form is a ligand
for CD62E
(ELAM)

Lewsi-x
(Lex)

CD15u

|[sulphated CD15

CD16

a&b

neutrophils, NK cells,
macrophages

50-80

component of
low affinity Fc
receptor,
FegRIL,
mediates
phagocytosis
and ADCC.

FcgRITI

IgSF

CDwl17

neutrophils, monocytes,
platelets

lactosyl
ceramide, a cell
surface
glycosphingolipi
d

CD18

Leukocytes

95

integrin b2
subunit,
associates with
CDllabandc.

CD19

B cells

95

forms complex
with CD21
(CR2)and CD81
(TAPA-1);
coreceptor for B
cells

IgST

CD20

B cells

33-37

possible role in
regulating B cell
activation

tetraspanning
membrane protein

CD21

mature B cells, FDC

145

receptor for
complement
component C3d,
EBV. With
CD19 and CDS81
forms coreceptor

for B cells

CR2

complement
control protein
(CCP)

superfamily

| ”n-l-ature B cells

Ja:130

|Adhesion of B

[BL-CAM

IgSF

170
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CD . Molecular . Other Family
. Ccllular expression . Functions . .
antigen weight names relationships
b: 140 cells to
monocytes, T
cells
mature B cells, low affinity
activated macrophages receptor for IgE,
CD23 L L |45 ligand for FeeRII C-type lectin
eosinophils, follicular
o CD19:.CD21:CD
dendritic cells, platelets
81 coreceptor
possible
human
homologue
. . of mouse
CD24 B cells, granulocytes  |35-45 unknown Heat Stable
Antigen
(HSA) or
J11d.
activated T cells, B a:5s a:CCP b: cytokine
CD25 IL-2 receptor Tac receptor
cells, monocytes b75 .
_ e superfamily
protecase.
Activated B and T Recently Dipeptidyl
CD26 olls. macronh 110 implicated in tidase TV
Cells, macrophages HIV entry info pephica
cells,
D27 Medullary thymocytes, 50-55 known NGF‘rece.ptor
T cells superfamily
Activation of
naive T cells,
— receptor for
cpag L cell subsets, activated| costimulatory || Tp44 [gSF
B cells . .
signal (signal 2)
binds CD80
(B7-1) and B7-2
- Integrin bl
subunit,
CD29 Leukocytes 130 associates with
CD4%a in VLA-
1 integrin
CD30 Activated B and T cells||105-120 unknown Ki-1 NG 1.*eoelpt0r
superfamily
monocytes, platelets, Possibly an
CD31 granulocytes, B cells, |[130-140 adhesion PECAM-1 |[IgSF
endothelial cells molecule
CDhw32 HMonocytes, H40 Illow affinity F¢ HchRH HIgSF
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granulocytes, B cells receptor for
eosinophils aggregated
Ig/immune
complexes
CD33 myeloid progenitor 67 unknown [oST
cells, monocytes &
hematopoietic Ligand for
CD34 precursors, capillary 105-120 CD62 (L-
endothelium selectin)
Complement
Erythrocytes, B cells, receptor 1, binds
CD35 monocytes, neutrophils,|[250 C3B and C4b, }|CRI CCP superfamily
eosinophils, FDC mediates
phagocytosis
o platelet
CD36 platelets, monocytes 88 unknown GPIV
CD37 mature B cells', mature 40-52 unknown tetraspanning
T cells, myeloid cells membrane protein
carly B and T cells,
activated T cells,
CD38 germinal centre B cells, 45 unknown
plasma cells
receplor for
costimulatory
D40 B cells, monocytes, 50 signal for B NG receptor
dendritic cells cells, binds superfamily
CD40 Ligand
(T-BAM),
CD40L . . .
(CD154) activated CD4 T cells (39 ligand for CD40,||T-BAM TNF-like
allb integrin,
associates with
CD61 to form
platelets, 125/22 GPI.Ib’ binds
Ch41 _ : fibrinogen,
megakaryocytes dimer fibronectin. von
Willebrand
factor and
thrombaospondin
CD42a a:23 ?{Eﬂiﬁ’; o a: GPIX
platelets, bh: 135,23 p . ||b: GPIba
factor, thrombin;
, b, |megakaryocytes c:22 . ¢: GPIbb
. essential for
d: 85 . ||d: GPV
platelet adhesion
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c, at sites of injury
d
115-135
CDA43 leukocytes, excepl (neulrophils)|lbinds CD354 leukosialin,
resting B cells 05-115 (1 |(ICAM-1) sialophorin
cells)
binds hyaluronic
leukocytes acid, mediates Hermes
CD44 ; 80-95 - P antigen,
erythrocytes adhesion of Ponol
leukocytes ep
tyrosine
phosphatase,
augments
signalling
. Leukocyte
through antigen
receptor of B common
CDA45 leukocytes 180-240 and T cells antigen
multiple , (LCA),
. T200, B220
isoforms result
from alternative
splicing (see
below)
T cell subsets, B cell L?rioar:;ﬁé E’its
CD45RO |[subsets, monocytes, 180 of the A, B and
macrophages C exons
B cells, T cell subsets g%f;);ms of
CD45RA |[(naive T cells) 205-220 ..
_ containing the A
monocytes exon
T cell subs'ét':s,' Bcells, isoforms of
CD4SRB |fBonoeyes, 190220 |[CD45 T200
macrophages, containing the B
granulocytes exon
CD435RC |[Restricted T200 | | |
membrane
hematopoietic and non- cofactor protein,

CD46 hematopoietic 56/.66 (sp lice)binds to C3b. and MCP CCP superfamily

variants) C4b to permit
nucleated cells . .
their degradation
by Factor T

CD47  |[all cells 47-52 unknown,

associated with
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I I |Rh blood group | |
CD47R Hpreviously CDw149 H H H H
CD48  |lleukocytes 140-47 |unknown [Blast-1 1gSF
al integrin,
. associates with

CDaga  [Activated Teells, 210 CD29, binds  |[VLA-1

monocytes
collagen,
laminin
a2 integrin,

B cells, monocyte associates with

CD49b ’ e, 165 CD29,binds  |[VLA-2

platelets
collagen,
[laminin
a3 integrin,
associates with
CD49%¢ B cells 125 CD29, VLA-3
bindslaminin,
fibronectin
a4 integrin,
associates with
. CD29, binds
CDh49d B cells, thymocytes 150 ﬂbrongc tin, VI.A-4
PeyerOs Patch
HEV, VCAM-1
a5 integrin,
memory T cells, 135,25 associates with i

CD4%e monocytes, platelets dimer CD29, binds VLA=S

fibronectin
abintegrin,
_ memory T cells, 120, 25 associates with i

CD49f thymocytes, monocytes ||dimer CD29, binds VLA-G

laminin
thymocytes, T cells, B
CD30 cells,monocytes, 130 unknown ICAM3
granulocytes
av integrin,
associates with
CD61, binds
D51 platelets, 125,24 vitronectin, von ||vitronectin
' megakaryocytes dimer Willebrand receptor
factor,
fibrinogen and
thrombospondin
CD52 chymocytes, T cells, B \ 21-28 \unknown, target ||CAMPATI—I-i
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cells (not plasma cells),
monocytes,
granulocytes

for antibodies
used
therapeutically
to deplete T
cells

CD53

leukocytes

35-42

unknown

tetraspanning

MRC OX44 .
membrane protein

CD54

hematopoietic and non-
hematopoietic cells

85-110

InterCellular
Adhesion
Molecule,
(ICAM)-1 binds
CD11a/CD18
(LFA-1) and
CD11b/CD18
(Mac-1)
integrins,
receptor for

[rhinovirus

ICAM-1  |1gSF

CD53

hematopoietic and non-
hematopoietic cells

60-70

Decay
Accelerating
Factor (DAF),
binds C3b,
disassembles
C3/C5
convertase

DAF CCP superfamily

CD356

NK cells

175-185

isoform of
Neural Cell
Adhesion
Molecule
(NCAM),
adhesion
molecule

INKII-1 IgSF

CD57

NK cells subsets of T
cells, B cells and
monocytes

oligosaccharide,
found on many
cell surface
glycoproteing

HNK-1,
Leu-7

CD38

hematopoietic and non-
hematopoietic cells

55-70

Leukocyte
Function-
associated
Antigen-3
(LFA-3), binds
CD2, adhesion
molecule

LFA-3 1gSF

CD39

hematopoietic and non-

hematopoietic cells

binds

comlement

Protectin,

Mac
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components C8
and C9, blocks
assembly of
membrane
attack complex

inhibitor

CD60

monocytes

T cell subsets, platelets,

oligosaccharide
present on
gangliosides

CD60a

|

CD60b

|9-O-acetyl-GD3

|

CD60c

|7-O-acetyl-GD3

CD6l1

platelets,
megakaryocytes,
macrophages

105

integrin b3
subunit,
associates with
CD41
(GPIIb/IIIa) or
CD51
(vitronectin
receptor)

CD62E

endothelium

140

endothelium
leukocyte
adhesion
molecule
(ELAM},
bindssialyl-
Lewis x,
mediates rolling
interaction of
neutrophils on
endothelinum

ELAM-1, E-
sclectin

C type lectin

CD62L

B cells, T cells,

monocytes, NK cells

150

leukocyte
adhesion
molecule
(LAM), binds
CD34,
GlyCAM,
mediates rolling
interactions with
endothelium

LAM-1, L-
selectin,
LECAM-1

C type lectin

CDe62P

platelets,
megakaryocytes,
endothelium

140

adhesion
molecule, binds
sialyl Lewis x,
mediates
interaction of
platelets with

P-selectin,
PADGEM

C type lectin
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neutrophils,
monocytes and
rolling
interaction of
neutrophils on
endothelium

CI63

activated platelets,
monocytes,
macrophages

unknown, is
lysosomal
membranc
protein
translocated to
cell surface after
activation

tetraspanning
membrane protein

CD64

monocytes,
macrophages

72

hign affinity
receptor for IgG

FegRI

IgSF

myeloid cells

oligosaccharide
component of a
ceramide
dodecasaccharid
e

CIDG5

Ceramide
dodecasaccharide 4¢

CD66a

neutrophils

160-180

unknown,
member of
carcinoembryoni
¢ antigen (CEA)
family (see
below)

biliary
glycoprotein
-1 (BGP-1)

IgSF

CD66b

granulocytes

95-100

unknown,
member of
carcinoembryoni
¢ antigen (CEA)
family

previously
CD67

[gSF

CDo6c

neutrophils, colon
carcinoma

90

unknown,
member of
carcinoembryoni
¢ antigen (CEA)
family

Nonspecific
Crossreactin
g Antigen
(NCA)

IgSF

CD66d

neutrophils

30

unknown,
member of
carcinoembryoni
c antigen {CEA)
family

TgSF

CD66e

Hadult colon epithelium, Hl 80-200

‘ |unkn0Wn,

HCarcinoEmb HIgSF
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colon carcinoma member of ryonic -
carcinoembryoni||Antigen
c antigen (CEA) [|[(CEA)
family
CD66F Pregnancy specific
glycoprotein
monocytes,
CD68 macrophgges, . 110 unknown macrosialin
neutrophils, basophils,
large lymphocytes
activated B cells, unknown. earl Activation
activated T cells, 28,32 SROWRL CALLY nducer
CDg69 . . activation
activated macrophages, (homodimer anticen Molecule
activated NK cells g (AIM)
activated B cells,
CD70 activated T cells, 75,95,170  |unknown Ki-24
macrophages
CD71 activated leukocytes 90-95 . transferrin T9
homodimer |receptor
42 unknown, ligand .
CD72 B cells homodimer |for CDS Lyb-2 C type lectin
ecto-50-
nucleotidase,
CD73 B cell subsets, T cell 69 dephosphorylate
subsets s nucleotides to
allow nucleoside
uptake
B cells, macrophages, ?5135’4%’43 MHC class IT
Ch74 monocytes, MHC class ||, erhate associated Ii, Ig
s nitiation , ,
IT positive cells - [nvariant chain
and splicing)
unknown,
possibly
CD75 maturg B cells, T cell oligosaccharide,
subsets .
dependent on
sialylation
unknown,
CDw76 | alpha-2,6-sialylated possibly
oligosaccharide,
CD75s lactosamines dependent on
sialylation
Globotriaccy
CD77 germinal center B cells unknown, lceramide
(Gb3), Pk
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| f | blood group |
CDw78
B cells unknown Ba
(deleted)
components of B
cell antigen
receptor
CD79a, a: 32-33 analogous to
B cells b.' 37.39 CD3, required |Iga, Igb IgSF
CD79b ' for cell surface
expression and
signal
{fransduction
costimulator,
CD80  |B cell subset 60 ligand for CD28 ]13')7 gg;’" BTl esF
and CTLA-4 ’
associates with iﬁ%ﬁiﬁlﬁfera
CD19, CD21 to |.. tetraspanning
CDsS1 lymphocytes 26 tive .
form B cell . membrane protein
coreceptor Antibody
P (TAPA-1)
CD82 leukocytes 50-53 unknown R2 tetraspanning .
membrane protein
Activated B cells,
CDS83 a.ctlvat(?_d 1 cells,' . 43 HB15
circulating dendritic
cells (veil cells)
CDw84 n’.lonocyltes, platelets, 7 GR6
circulating B cells
CD85  |ILT/LIR family | | I |
monocytes, activated B FUN-1,
CD86  leells 80 GR65
granulocytes, Urokinase
CD8’7 monocytes, ) 50-65 plr{smmo gen UPA-R
macrophages, activated activator
T cells receptor
oeyies, Recepor for thodopsin
CD388 TS, 40 complement C5aR PSth
macrophages, mast superfamily
component C3a
cells
monocytes,
CD89 macrophages, 50-70 IgA receptor FcaR [gSF
granulocytes,

179




OnCusp

2530 of 10951 Ex. 1038
WO 2013/188740 PCT/US2013/045834
CD . Molecular . Other Family

. Cellular expression . Functions . .
antigen weight names relationships
neutrophils, B cell L
subsets, T cell subsets
CD34+ prothymocytes
CD90 (human) thymocytes, T |[18 unknown Thy-1 IgSF
cells (mouse)
a’
CDo9l monocytes 600 macroglobulin unknown
receptor see
lipoprotein
CDWI2 neutrophils, monocytes, 70 unknown GRY
platelets, endothelium
CD93 neutrophllls, monocytes, 120 unknown GR11
endothelium
CD9%4 HT cell subsets, NK cells H43 Hunknown HKP43 H
wide variety of cell binds TNF-like NGT receptor
CD95 lines in vivodistribution |43 ligand, induces |Apo-1, Fas P
. . superfamily
uncertain apoptasis
T cell
ACTivation
CD96 activated T cells 160 Unknown %;c;geased
Expression
(TACTILE)
CD97 Haotivated cells H74, 80, 90 ||unkn0wn HGRl H
T cells, B cells, NK 80, 40
CD98 cells, granulocytes, all hegem dimer unknown 4F2
human cell lines
Peripheral blood
CDo% lymphocytes, 32 Unknown MIC2, E2
thymocytes
CDloo  ||Proad expressionon | 5 unknown GR3
haematopoictic cells
Granulocytes, BPC#4,BB2
CD101 macrophages 140 Unknown 7:BA27
. binds
Resing ooy
cploz || Vasg’fl’f;; . fhzﬁal 55-65 (LFA-1) but not |[ICAM-2  l1gSF
ool ' CD11b/CD18
(Mac-1)
Intraepithelial
lymphoceytes, 2-6% of . . HML-1, a6,
CD103 peripheral blood 150,25 abi integrin al® integrin
lymphoeytes
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Epithelia, Schwann b ba
CD104 cells, some tumour 220 b4 integrin C
integrin
cells
Endothelial cells; bone
CD105 marrow cell subset, i |95, mc])ls{st,li%\anfi and |[Endoglin
’ ) vitro activated homodimer It:‘) Y led £
or an integrin
macrophages
Adhesion
CD106 Endothelial cells 100,110 molecule, ligand | VCAM-1 [gSF
for VLA-4
Unknown, is
lysosomal Lysosomal
membrane Associated
CD107a |Activated platelets 110 protein Membrane
translocated to  ||Protein-1
the cell surface [[(LAMP-1)
after activation
Unknown, is
lysosomal
membrane
CDI107b |activated platelets 120 protein LAMP-2
translocated to
the cell surface
after activation
Activated T cells in
CD108 spleen, some stromal |80 Unknown GR2
cells
Activated T cells, Platelet
CD109 platelets, endothelial 170/50 Unknown activation
cells factor, GR56
CD110  |Platelets | I INPL, TPO R]|
CD111 Myeloid Cells gi{i{l/l\i ectt
CD112  |[Myeloid Cells | | IPRR2 |
For Many of the upper antibodies, between CID114 to CD130 please also see our
CD113
Interleukin & Growth Factor Receptor Data Pack
| | | | I
CD114  ||G-CSF receptor | | | |
Macrophage
CD115 monocytes, 150 Cc?lony ) M-CSFR, c- 1gST
macrophages Stimulating [ms
Factor {M-CSF)
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| | [receptor L |
Granulocyte,
Macrophage
monocytes, Colony tokine recentor
CD116 lineutrophils,eosinophils, [70-85 Stimulating GM-CSFRa |°7*° ‘;ne 1?1 P
endothelium Factor (GM- superiamity
CSF) receptor a
J chain
D117 hemato.pmetw 145 Stem Cell Factor kit IgSF tyrosine
progenitors (SCF) receptor kinase
CD118 Broad c.ellular Interferon a, b IFNa,bR
expression receptor
marophages,
CD119  !monocytes, B cells,  ||90-100 Interferon g IFNgR
. receptor
endothelium
E:Ei(ggggi i;lﬁsnon_ T.N I receptor, NEG receptor
CD120a hichest on ithelia1 50-60 binds both TNFa||TNFR-I superfamil
& P and TNFb P Y
cells
E:E:Ztggg;zgz 22&:011_ I'NE receptor, NEG receptor
CD120b hichest on mveloi d, 75-85 binds both TNFa|[TNFR-II superfamil
£ nwy and TNTb P y
cells
type I
_ interleukin 1
CD121a |thymocytes ,T cells 80 receptor, binds 1L-1R type I |[[gSF
IL-1a and IL-1b
type I1
CDw121b B cells, macrophages, 60-70 mterleukm‘l IL-1R, yipe ToSF
monocytes receptor, binds  |[II
Il.-1a and I1-1b
Natural killer cells,
CDi22 resting T cc?ll 75 IL—? receptor b 1.-9Rb
subpopulation, some B chain
cell lines
Bone marrow stem cytokine receptor
CDw123 cells, granulocytes, 70 IL-Z'% receptora iy .o superfam‘ﬂy
monocytes, chain fibronectin type
megakaryocytes 11 superfamily
Mature B and T cells, cytoli.ne r]e ceptor
CD124  |haematopoietic 130-150 IL-4 receptor 1L-4R supertamity
) i fibronectin type
precursor cells .
[II superfamily
CDw125 | Eosinophils, basophilsJ|55~6O HIL-S receptor ||1L—5R Hcytokine receptor
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superfamily
fibronectin type
[T superfamily
[gSF cytokine
Activated B cells and 1L-6 recentor a receplor
CD126  |plsama cells, weak on 1|80 subunit e IL.-6R superfamily
most leukocytes fibronectin type
11 superfamily
Bone marrow lymphoid|[68-79,
precursors, pro-B cells, |possibly fibronectin type
CD127 1L-7 receptor IL.-7R ;
mature T forms 11 superfamily
cells,monocytes homodimers
CDwi28 |Neutrophils, basophils, lse o 11-8 receptor  |IL-8R rhodopsin
T cell subset superfamily
CDI129 || not yct assigned
Activated B cells and lgSF .
plasma cells; weak on IL-6 receptor b cytokine receptor
CDw130 ’ 130 . IL-6rb superfamily
most leukocytes; subunit .
. fibronectin type
endothelial cels !
o T 111 superfamily
monocytes,
[L-3R
CDwi31 granulocytes, 95-120 Br a\ljvctllT cell common
. . growta beta chain
eosinophils, B cells,
T and B cells, common
D132 ﬁbroblasts - 64 B and T cell gamma
haematopoietic growth :
chain
precursors
CD133 Hstem/progenitor cells | ” HACI 33 H
adhesion
CDI34  |activated T cells 48-50 activated T~ | (5 4
cells;ligand for
gp34
CD135 CD34 cells, carcinoma 130-150 re'ceptor tyrosine FLT3/FLK?2
cells kinase
CDw136 180 receptor tyrosine MSP-R
CDw137 |IT cells 30 co-stimulatory T, ) pp
cell activation
D138 plasma cells; syndecan ligand f01j syndecan-1
1 collagen type 1 i
cpi139 | B | | |
CD140a || 180 |PDGFRa | I

183




OnCusp

2534 of 10951 Ex. 1038
WO 2013/188740 PCT/US2013/045834
C.D Cellular expression Mo!e-cular Functions Other Fz.lmily.

antigen weight names relationships

CD140b |l 180 |[PDGFRb | |

myeloid
myeloid cells, thrombin Thronbomo
CDI141 endothelial cells, 100 receptor; d 11‘_om om
smooth muscle cells regulation of wn
B coagulation
receptor for
monocytes, endothelial clotting factor | Tissue
CPA2 - ens 5 VIL inhibits | Factor
clotting
Angiotensin
endothelial and peptidyl- converting

Ch143 epithelial cells 170 peptidase, ACE |lenzyme

(ACE)
adhesion
. molecule;role in |VE-

CD144  |lendothelial cells 135 cellcell Cadherin

| adhesion

CDw145 |lendothelial cells [ [ ]l
endothelial cells, .

CD146 |melanoma cells, 113-118 ho;nlntg (;)fj“ 1 MgCl 8, 8-
follicular dendritic cell §| achivated L cells endo
endothelial cells, .

CD147 myeloid cells, Neurot'helm,
| basoglin

ymphocytes
HPTP-eta,
couas

CDw149

MEM-133

(now

CD47R) ]

SLAM(surfa
signalli °°

CD150 T and B cells 75-95 gla ?g lymphocyte

motectie activation
] marker)
CD151 | L [PETA-3 | Bl
B neg. regul. for T
CD152 T cells 44 cells co. CTLA-4
stimul;ligand
CD80,86

CDI153  |IT cells 40 co-stimulatory o py347

for T cells;
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H w [igand for CD30 | n
co-stimulatory

CD154 |T cells 32-39 molecule; ligand ggﬁ;{) L, T-

for CD40
Polio virus

CD155 receptor (PVR) H

CD156a | [ |[ADAMS | i

CD156b ADAMITI

CD157 | | IMO-5,BST-1 | [

inhibition of
cytotox; class-I
CD158a T cells 58/50 specific NK- p58.1
receptor
inhibition of
CD158b T cells 58/50 e pss2
receptor
activating

CD158¢ T cells 55-58 Eiogifﬁ‘gﬂememb p58.3

superfamily

CD15% |[NK cells [ i INKG2A |

CD160 [T cells I L [BY355 |

T regulation of NK '
CDhl161 NK cells 60 cell-mediated NKRP-1A
cytotoxicity
monocytes adhesion P-gelectin

CD162 granulocytes, T cells, |[240 ;riglf;?ilggéucoc ﬁfgy;iﬁrlotem

subset of B cells ligand P-selectin |(PSGL-1)

CD162R |INK cells | ~ IPENS I |

CDh163 | | |GHI/61, M130 || [

myeloid cells, T cells, iﬁiiil&ré haem

CDhil64 epithelial cells, bone 80 rocenitor cell MGC-24

marrow stroma cells fo s?roma 5
] ) adhesion
T cells, NK cells, molecule AD2, gp37,
CDI165  |platelets, thymocytes, |[37 thvmocvtes/thy | A108
thymic epithelium m?c epi‘igeliun?
CD166 || cells, NK cells, 1100 ladhesion |ALCAM |
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platelets, thymocytes, molecule; ligand
activated B and T cells, for CD6
cosinophils, fibroblasts,
endothelial cells,
keratinocytes
Discoidin
CD167a domain R
DDRI1

CD168 | [ | IRHAMM _ |

CD169 ;slialoadhesio

CD170 || | | Siglec-5 ||

cp171 || [ | L1 [

CD172a || | I ISIRP Alpha ||

Blood group

CD173 H type 2

Coi7a | | | Lowisy |

CDL7s | | [ | Tn |

CD175s | | [ |Sialyl-Tn |

CD176 || I I | TE |

cp177_ | | [ NRT H

CD178 || | | |Fas ligand ||

CD179a_| [ [ [Vpre-B |

CD179b || | | |Lambda 5 |

D180 ?PlOS/ng9

l | | | |

CD183 | | | CXCR3 |

CD184 | | | CXCR4 |

CD19s || | | lCCRS |

CDw197 || | I |CCR7 |

CD200 | | | lox2 I

CD201 || | | |IEPC R |

€D202b i I tica/lek |

CD203¢ I;TPP3/’PDNP

macrophage

CD204 scavenger
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receptor

CD205 | | | |IDEC205 |

macrophage

CD206 mannose

receptor

cD207 || I | |Langerin |

cpa0s_| n H [DC-Lamp |

CD209 | | | [DC-siIGN |

CD210 | | I IL-10R |

cD212 | | In-12R

CD213al 1L

13Ralphat
IL-13R

CD213a2 alpha 2

cD217 | | [ IL-17R

CD220 msulin data 4, lin R

pack

CD221 insulin data IGFIR

pack
mannosc-6-
phosphate

CD222

/IGF2

CD223 | | | LaG-3 |

gamma-

CD224 glutmyl

' transferase

CD225 | | | |Leul3 I

CD226 | | | IDNAM-1 ||

CcD227 | | | Muc. 1 [

CD28 Mel'anotrans

ferrin
cozo_| H n -
€n230 | | I [prion protein|

TALLA-
¢b231 n 1/A15
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CD232 | | | IVESPR ||

co233 | i I |Band 3 P

CD234 | i | IDARC |

CD23 54 i lycophorin

CD235b H B (B}lycophorin
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Nuclear Receptors

[409] Nuclear receptors are a superfamily of regulatory proteins that are structurally and

functionally related and are receptors for, e.g., steroids, retinoids, vitamin D and thyroid

hormones (see, e.g., Evans (1988) Science 240:889-895). Thesc proteins bind to cis-acting

elements in the promoters of their target genes and modulate gene expression in response to

ligands for the receptors.

[410] Nuclear receptors can be classified based on their DNA binding propertics (sce, e.g.,

Evans, supra and Glass (1994) Endoct. Rev. 15:391-407). For example, one class of nuclear

receptors includes the glucocorticoid, estrogen, androgen, progestin and mineralocorticoid

receptors which bind as homodimers to hormone response elements (HREs) organized as
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inverted repeats (see, e.g., Glass, supra). A second class of rcceptors, including those
activated by retinoic acid, thyroid hormonc, vitamin D.sub.3, fatty acids/peroxisome
proliferators (i.e., peroxisome proliferator activated receptor (PPAR)) and ecdysone, bind to
HRIs as heterodimers with a common partner, the retinoid X receptors (i.e., RXRs, also
known as the 9-cis retinoic acid receptors; see, e.g., Levin et al. (1992) Nature 355:359-361
and Heyman et al, (1992) Cell 68:397-406).

[411] RXRs are unique among the nuclear receptors in that they bind DNA as a homodimer
and are required as a heterodimeric partner for a number of additional nuclear receptors to
bind DNA (see, e.g., Mangelsdorf et al. (1995) Cell 83:841-850). The latter receptors, termed
the class II nuclear receptor subfamily, include many which are establishcd or implicated as
important regulators of gene expression. There are three RXR genes (see, e.g., Mangelsdorf
et al. (1992) Genes Dev. 6:329-344), coding for RXRa, -.beta., and -.gamma., all of which are
able to heterodimerize with any of the class 1T receptors, although there appear to be
preferences for distinet RXR subtypes by partner receptors in vivo (see, e.g., Chiba et al.
(1997) Mol. Cell. Biol. 17:3013-3020). In the adult liver, RXRa is the most abundant of the
three RXRs (see, e.g., Mangelsdorf et al. (1992) Genes Dev. 6:329-344), suggesting that it
might have a prominent role in hepatic functions that involve regulation by class II nuclear
receptors. See also, Wan et al, (2000) Mol, Cell. Biol 20:4436-4444,

Orphan Nuclear Receptors

[412] Included in the nuclear receptor superfamily of regulatory proteins are nuclear
receptors for whom the ligand is known and those which lack known ligands. Nuclear
receptors falling in the latter category are referred to as orphan nuclear receptors, The search
for activators for orphan receptors has led to the discovery of previously unknown signaling
pathways (see, e.g., levin et al,, (1992), supra and Heyman et al., (1992), supra). For
example, it has been reported that bile acids, which are involved in physiological processes
such as cholesterol catabolism, are ligands for the farnesoid X receptor (infra).

[413] Since it is known that products of intermediary metabolism act as transcriptional
regulators in bacteria and yeast, such molecules may serve similar functions in higher
organisms (see, e.g., Tomkins (1975) Science 189:760-763 and O'Malley (1989)
Endocrinology 125:1119-1120). For example, one biosynthetic pathway in higher cukaryotes
is the mevalonate pathway, which leads to the synthesis of cholesterol, bile acids, porphyrin,
delichol, ubiquinone, carotenoids, retinoids, vitamin D, steroid hormones and farnesylated

proteins.

189



10

15

20

25

30

OnCusp
2540 of 10951 Ex. 1038

WO 2013/188740 PCT/US2013/045834

Farnesoid X Receptor

[414] The farnesoid X receptor (originally isolated as RTP14 (retinoid X receptor-interacting
protein-14), see, e.g., Seol et al. (1995) Mol. Endocrinol. 9:72-85) is a member of the nuclear
hormone receptor superfamily and is primarily expressed in the liver, kidney and intestine
(see, e.g., Seol et al., supra and Forman et al. (1995) Cell 81:687-693), It functions as a
heterodimer with the retinoid X receptor (RXR} and binds to response elements in the
promoters of target genes to rcgulate gene transcription. The farnesoid X receptor-RXR
heterodimer binds with highest affinity to an inverled repeat-1 (IR-1) response element, in
which consensus receptor-binding hexamers are separated by one nucleotide. The farnesoid X
receptor is part of an interrelated process, in that the receptor is activated by bile acids (the
end produet of cholesterol metabolism) (see, e,g., Makishima et al. (1999) Science 284:1362-
1365, Parks et al. (1999) Science 284:1365-1368, Wang et al. (1999) Mol. Cell. 3:543-553),
which serve to inhibit cholesterol catabolism. See also, Urizar et al. (2000) J. Biol. Chem.
275:39313-39317.

Nuclcar Receptors and Disease

[415] Nuclear receptor activity, including the farnesoid X receptor and/or orphun nuclear
receptor activity, has been implicated in a variety of diseases and disorders, including, but not
limited to, hyperlipidemia and hypercholesterolemia, and complications thereof, including
without limitalion coronary artery disease, angina pectoris, carotid artery disease, strokes,
cerebral arteriosclerosis and xanthoma, (see, e.g., International Patent Application Publication
No. WO 00/57915), osteoporosis and vitamin deficiency (see, e.g., U.S. Pat. No. 6,316,5103),
hyperlipoproteinemia (see, e.g., International Patent Application Publication No. WO
01/60818), hypertriglyceridemia, lipodystrophy, peripheral occlusive disease, ischemic
stroke, hyperglycemia and diabetes mellitus (see, e.g., International Patent Application
Publication No. WO 01/82917), disorders related to insulin resistance including the cluster of
disease states, conditions or disorders that make up "Syndrome X" such as glucose
intolerance, un increase in plasma triglyceride and a decrease in high-density lipoprotein
cholesterol concentrations, hypertension, hyperuricemia, smaller denser low-density
lipoprotein particles, and higher circulating levels of plasminogen activator inhibitor-1,
atherosclerosis and gallstones (see, e.g., International Patent Application Publication No. WO
00/37077), disorders of the skin and mucous membranes (see, e.g., U.S, Pat. Nos. 6,184,215
and 6,187,814, and International Patent Application Publication No, WO 98/32444), obesity,
acne (see, e.g., International Patent Application Publication No, WO 00/49992), and cancer,
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cholestasis, Parkinson's disease and Alzheimer's disease (see, e.g., International Patent
Application Publication No. WO 00/17334),

[416] The activity of nuclear receptors, including the farnesoid X receptor and/or orphan
nuclear receptors, has been implicated in physiological processes including, but not limited
to, triglyceride metabolism, catabolism, transport or absorption, bile acid metabolism,
catabolism, transport, absorption, re-absorption or bile pool composition, cholesterol
mectabolism, catabolism, transport, absorption, or re-absorption. The modulation of
cholesterol 7.alpha.-hydroxylase gene (CYP7AI) transcription (sce, e.g., Chiang et al. (2000)
J. Biol, Chem. 275:10918-10924), HDL metabolism (see, e.g., Urizar et al. (2000) J. Biol.
Chem. 275:39313-39317), hyperlipidemia, cholestasis, and increased cholesterol efflux and
increased expression of ATP binding cassette transporter protein (ABCI1) (see, e.g.,
International Patent Application Publication No. WO 00/78972) are also modulated or
otherwise affected by the farnesoid X receptor,

Nuclear Receptor Ligands (NRLs)

[417] Nuclear hormone receptors can be divided into four mechanistic classes; Type I, Type
II, Type 11, and Type IV. Ligand binding to Type I receptors (NR3 Group) results in the
dissociation of heat shock proteins (FISP) from the receptor, homodimerization of the
receptor, translocation from the cytoplasm into the cell nucleus, and binding to inverted
repeat hormone response elements (HRE's) of DNA. The nuclear receptor/DNA complex
then rceruits other proteins which transcribe DNA downstream from the HRE into messenger
RNA. Type IT receptors (NR1 Group) are retained in the nucleus and bind as heterodimers,
usually with Retinoid X Receptors (RXR}, to DNA. Type H nuclear hormone receptors are
often complexed with corepressor proteins. Ligand binding to the Type II receptor causes
dissociation of the corepressor and recruitment of coactivator proteins. Additional proteins
are recruited to the

nuclear receptor/DNA complex, which transcribe DNA into messenger RNA. Typc III
nuclear hormone receptors (NR2 Group) are orphan receptors that bind to direct repeat IIRE's
of DNA as homodimers. Type IV nuclear hormone receptors bind to DNA either as
monomers or dimers. Type IV receptors are unique because a single DNA binding domain ol
the receptor binds to a single half site HRE. The NHR ligand can be a ligand that acts at any
one or more of the Type I, Type II, Type I or Type IV nuclear hormone receptors (e.g. as an

agonist or antagonist).
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Group | Genes Trivial Names Accession
1A NRI1AIL TRa, c-ertbA-1, THRA M24748
NRIAZ TRb, c-erbA-2, THRB X04707
1B NR1B1 RARa K06538
NR1B2 RARb, HAP Y00291
NRI1B3 RARg, RARD M57707
1C NRICI PPAR« 102932
NR1C2 PPARS, NUCI1, PPARJ,
FAAR L07592
NRI1C3 PPARg L40904
1D NRI1D1 REVERBg, EARI,
EARIA M24898
NR1D2 RECVERBS, EAR1S,
BD73, RVR, HZF2 L31785
1F NRI1F] RORg, RZRa U04897
i NRIF2 RORD, RZRb Y 08639
NR1F3 RORg, TOR U16997
1H NR1H2 UR, OR-1, NER1,
RIP15, LXRb vorLaz
NR1II3 RLD1, LXR, LXRa U22662
NR1H4 FXR, RTP14, HRR 09416
11 NR1TI1 VDR J03258
NRI1I2 ONRI, PXR, SXR,
BXR X75163
NR1I3 MB67, CAR1, CARa 730423
CARS3 (splice variant)
2A NR2A1 HNF4 X76930
NR2A2 HNF4G ZA9826
2B NR2BI RXRA X52773
NR2B2 RXRB, H-2RIIBP,
ROOR.1 M84820
NR2ZRB3 RXRG X66225
NR2B4 USP, Ultraspiracle,
2C1, CF1, RXR1, X52591
RXR2
2C NR2C1 TR2, TR2-11 M29560
2E NR2FE1 TLL, TLX, XTLL 872373
NRZE3 PNR AF121129
2F NRZF1 COUP-TFL, COUPTFA,
EAR3, SVP44 X12795
NR2F2 COUP-TFIL, o o
COUPTFB, ARPI, M64497
SVP40
NRZF6 EARZ X12794
3A NR3A1 Era X(3635
NR3A2 ERD Us57439
3B NR3RBR1 ERR1, ERRa X51416
NR3B2 ERR2, ERRb X51417
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NR3B3 ERR3, ERRg AF094318
3C NR3(C1 GR X03225
NR3C2 MR M16801
NR3C3 PR M15716
NR3C4 AR M20132
4A NR4A1 NGFIB, TR3, N10,
NUR77, NAK1 L13740
NR4A2 NURRI, NOT, RNRI,
HZF-3, TINOR X75918
NR4A3 NORT, MINOR D38530
5A NRS5AL ST, ELP, FTZ-F1,
ADA4BP D88155
NR5A2 LRHL, xFFIrA,
xFF1rB, FFLR, PHR, U93553
FTF
6A | NR6AI GCNF1, RTR U14666
0B NROB1 DAXI, AHCH 574720
NROB2 SHP L76571

[418] In some embodiments, Y is an antagonist that acls by competing with or blocking
binding of native or non-native ligand to the active site. In some embodiments, the NRL is an
antiandrogenic compound. In certain embodiments, the antiandrogenic NRL is selected from
the group consisting of antiandrogens; alpha-substituted steroids; carbonylamino-
benzimidazole; 17-hydroxy 4-aza androstan-3-ones; antiandrogenic biphenyls; goserelin;
nilutamid; decursin; flutamide; p,p’-DDE; vinclozolin; cyproterone acetate; linuron. In
certain embodiments, the antiandrogenic NRL is selected from the group consisting of
fluorinated 4-azasteroids; fluorinated 4-azasleroids derivatives;, antiandrogens; alpha-
substituted steroids; carbonylamino-benzimidazole, 17-hydroxy 4-aza androstan-3-ones;
antiandrogenic biphenyls; goserelin; nilutamid; decursin; flutamide; p,p’-DDE; vinclozolin;
cyproterone acctate; and linuron. In other embodiments, the NRI is an antagonist that acts
by binding to the active site or an allosteric site and preventing activation of, or de-activating,
the NR.

[419] In some embodiments, Y exhibits an ECso for nuclear receptor activation (or in the
case of an antagonist, an [C50) of about 10 mM or less, or 1 mM (1000 uM) or less (e.g.,
about 750 uM or less, about 500 pM or less, about 250 uM or less, about 100 uM or less,
about 75 pM or less, about 50 pM or less, about 25 uM or less, about 10 uM or less, about
7.5 uM or less, about 6 uM or less, about 5 pM or less, about 4 uM or less, about 3 pM or
less, about 2 pM or less or about 1 uM or less). In some embodiments, Y exhibits an EC50 or

IC50 at a nuclear hormone receptor of about 1000 nM or less (e.g., about 750 nM or less,
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about 500 nM or less, about 250 nM or less, about 100 nM or less, about 75 nM or less, about
50 nM or less, about 25 nM or less, about 10 nM or less, about 7.5 nM or less, about 6 nM or
less, about 5 nM or less, about 4 nM or less, about 3 nM or less, about 2 nM or less or about 1
nM or less). In some embodiments, Y has an ECsp or ICs at a nuclear hormonc receptor
which is in the picomolar range. Accordingly, in some embodiments, Y exhibits an ECsg or
ICsp at a nuclear hormone receptor of about 1000 pM or less (e.g., about 750 pM or less,
about 500 pM or less, about 250 pM or less, about 100 pM or less, about 75 pM or less, about
50 pM or less, about 25 pM or less, about 10 pM or less, about 7.5 pM or less, about 6 pM or
less, about 5 pM or less, about 4 pM or less, about 3 pM or less, about 2 pM or less or about 1
pM or less).

[420] In some embodiments, Y exhibits an ECsy or ICso at a nuclear hormone receptor that
is about 0.001 pM or more, about 0.01 pM or more, or about 0.1 pM or more. Nuclear
hormone receptor activation (nuclear hormone receptor activity) can be measured in vitro by
any assay known in the art. For example, the activity at the nuclear hormone receptor can be
measured by expressing the receptor in yeast cells also harboring a reporter gene (e.g., lacZ
which encodes fJ-galactosidase) under the control of a hormone-responsive promoter. Thus,
in the presence of a ligand that acts at the receptor, the reporter gene is expressed and the
activity of the reporter gene product can be measured (c.g., by measuring the activity of 3-
galactosidase in breaking down a chromogenic substrate, such as chlorophenol red- -D-
galactopyranoside (CPRG), which is initially yellow, into a red product that can be measured
by absorbance). See, ¢.g., Jungbauer and Beck, J Chromatog. B, 77: 167-178 (2002);
Routledge and Sumpter, J. Biol, Chem, 272: 3280-3288 (1997); Liu et al,, J Biol. Chem.,
274:26654-26660 (1999). Binding of the NHR ligand to the nuclear hormone receptor can be
determined using any binding assay known in the art such as, for example, fluorescence
polarization or a radioactive assay. See, e.g., Ranamoorthy et al., 138(4): 1520-1527 (1997).
[421] In some embodiments, Y exhibits about 0.001% or more, about 0.01% or more, about
0.1% or more, about ,5% or more, about 1% or more, about 5% or more, about 10% or
more, about 20% or more, about 30% or more, about 40% or more, about 50% or more, about
60% or more, about 75% or more, about 100% or more, about 125% or more, about 150% or
more, about 175% or more, about 200% or more, about 250% or more, about 300% or more,
about 350% or more, about 400% or more, about 450% or more, or about 500% or higher
activity at the nuclear hormone receptor relative to the native nuclear hormone (nuclear

hormone potency). In some embodiments, Y exhibits about 5000% or tess or about 10,000%
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or less activity at the nuclear hormone receptor relative to native nuclear hormone. The
activity of Y at a receptor relative to a native ligand of the reccptor is calculated as the
inverse ratio of EC50S for Y versus the native ligand. In some embodiments, Y is the native
ligand of the receptor.

[422] The NRL of the inverntion (Y) is partly or wholly non-peptidic and is hydrophobic or
lipophilic. In some embodiments, the NHR ligand has a molecular weight that is about 5000
daltons or less, or about 4000 daltons or less, or about 3000 daltons or less, or about 2000
daltons or less, or about 1750 daltons or less, or about 1500 daltons or less, or about 1250
daltons or less, or about 1000 daltons or less, or about 750 daltons or less, or about 500
daltons or less, or about 250 daltons or less. The structure of Y can be in accordance with
any of the teachings disclosed herein.

[423] In the embodiments described herein, Y is conjugated to L (e.g. when L is a linking
group) or Ab (e.g. when L is a bond) at any position of Y that is capable of reacting with Ab
or L. One skilled in the art could readily determine the position and means of conjugation in
view of general knowledge and the disclosure provided herein.

[424] In any of the embodiments described herein wherein Y comprises a tetracyclic
skeleton having three 6-membered rings joined to one S-membered ring or a variation thereof
(e.g. a Y that acts at the vitamin D receptor), the carbon atoms of the skeleton are referred to

by position number, as shown below:

For example, a modification having a ketone at position-6 refers to the following structure:

2

Y o
) 5 prl o ] o
- I,r i
Jﬂk’} e

i

[425] In some embodiments of the invention, the NRL (Y) acts on a Type I nuclear
hormone receptor. In some embodiments, Y can have any structure that permits or promotes
agonist activity upon binding of the ligand to a Type I nuclear hormone teceptor, while in

other embodiments Y is an antagonist of the Type I nueclear hormone receptor,
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[426] In some embodiments of the invention, the NHR ligand (Y) acts on a Type I nuclear
hormone receptor. In some embodiments, Y can have any structurc that permits or promotes
agonist activity upon binding of the ligand to a Type I nuclear hormone receptor, while in
other embodiments Y is an antagonist of the Type I nuclear hormone receptor.

[427] In exemplary embodiments, Y comprises a structure as shown in Formula A

wherein R 1 and R 2 , when present, are independently moieties that permit or promote
agonist or antagonist activity upon binding of the compound of Formula A to the Type I
nuclear hormone receptor; R’ and R* are independently moieties that permit or promote
agonist or antagonist activity upon binding of the compound of Formula A to the Type 1
nuclear hormone receptor; and each dashed line represents an optional double bond. Formula
A may further comprise one or more substituents at one or more of positions 1, 2, 3,4, 5, 6,
7.8,9,11,12, 14, 15,16, 17, 18, and 19. Contemplatced optional substituents include, but arc
not limited to, O, N3, ketone, and C1-C18 alkyl groups.
[428] In some embodiments, Y comprises a structure of Formula A wherein

R' is present and is hydrogen, C1-Cyg alkyl, Co-Cig alkenyl, Ca-Cig alkynyl, heteroalkyl,
(Cp-Cg  alkybaryl, (C¢-Cg alkyDheteroaryl, (Co-Cs alkyl)C(O)C..Cis  alkyl, (Co-Cs
alkyDC(O)C,-Crg alkenyl, (Cp-Cy alkyl)C(O)Cy-Cig alkynyl, (Cy-Cs alkyD)C(O)H, (Cy-Cg
alky)C(O)aryl, (Co-Cs alkyl)C(O)heteroaryl, (Cy-Cg alkyDC(O)OCi Cig alkyl, (Cy-Cg
alky)C(0)OC,;.Cig alkenyl, (Cy-Cy alkyl)C(O)OC,_Cig alkynyl, (Co-Cs alky)C(0YOH, (Cy-Cg
alky)C(O)O aryl, (Co-Cg alky)C(O)0 heteroaryl, (Co-Cs alkyl)C(O)NR*'C|.Cyy alkyl, (Co-Cs
alkyDC(OINR*Co-Cyg  alkenyl, (Co-Cs  alkyDC(O)NR**C3-Cjy  alkynyl,  (Co-Cg
atkyYC(OINR?H,, (Co-Cg alky)C(OINR aryl, (C¢-Cy alky) C(OINR*heteroaryl, or SO;H;

R* is present and is hydrogen, (Co-Cy alkyhhalo, C-Cyy alkyl, C,-Ciz alkenvl, Cz-Cig
alkynyl, heteroalkyl, (Co-Cs alkyDaryl, (Co-Cy alkylDheteroaryl, (Co-Cs alkyl)OC;-Cig alkyl,
(Cop. Cg alkyDOC,-Chy alkenyl, (Cyp-Cy alkyl)OC,-Cig alkynyl, (Co-Cg alkyl)OH, (Cy-Cg
alkyD)SH, (Co-Cg alkyDNR™C-Cig  alkyl, (Co-Cg alkyl)NR*Cy-Cys  alkenyl, (Co-Cs
alky)NR*'C,-C 15 alkynyl, (Co-Cs alkyl)NR*H,, (Cg-Cy alkyl)C(O)Ci-Cig alkyl, (Co-Cy alkyl
IC(0)C,-Cs  alkenyl, (Cy-Cs  alkyhC(O)Cy-Cis  alkynyl, (Cp-Cz  alkyDC(O)H, (Cy-Cs
alkyYC(Oyaryl, (Ce-Cg alkyD)C(O)heteroaryl, (Co-Cy alkyD)C{0YOC-Cig  alkyl, (Cy-Cg
alkyl)C(O)OC;-Crg alkenyl, (Co-Cy alky)C{0)YOC,-Cyg alkynyl, (Cy-Cy alky)C(OYOH, (Cy-Cg
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alkyl)C(O)O aryl, (Co-Ci alkyD)C(O)O heteroaryl, (Co-Cy alkyl)OC(O)C-Cy alkyl, (Co-Cg
alky)OC(0)Cy-Cis alkenyl, (Co-Cg alkyl)OC(0)Co-Cig alkynyl, (Co-Cs alkyl)C(O)NR**C;-
Cig alkyl, (Co-Cyg alkyl)C(OINR*C,-C g alkenyl, (Co-Cs alky)C{O)NR* C,-C1y alkynyl, (Ce-
C; alkyl)C(O)NR*Hy, (Cp-Cy alkyl)C(O)NR*aryl, (Cy-Cs alkyl)C(O)NR**heteroaryl, (Co-Cs
alkyDNR*C(0)C-Cig  alkyl, (Co-Cs alky)NR*C(0)C,-Cq  alkenyl, or (Ce-Cg alkyl
INRMC(0)C,-Crs alkynyl, (Co-Cs alkyDNR* C(OYOH, (Co-Cg alky)OC(O)YOC-Cyy alkyl,
(Co-Cg  alkyD)OC(0)OC,-C 13 alkenyl, (Co-Cs  alky)OC(0YOC,-Cis  alkynyl, (Cy-Cg
alkyDOC(OYOH, (Co-Cy  alkyDOC(0INR*C,-Ciy alkyl, (Co-Cs  alkyl)OC(OWNR**C,-Cog
alkenyl, (Co-Cz alkylDOC(OINR*Co-Cis alkynyl, (Co-Cy alkyDOC(OINR*Hz, (Co-Cy
alkyDNR*(OYOC-C1s  alkyl, (Cp-Csy  alkyDNR*(0)OCs-Ciy  alkenyl,  (Co-Cs
alkyDNR*H(0)YOC,-C5 alkynyl, or (Co-Cy alky)NR*(0)OH;

R} is hydrogen, (Cy-Cg alkylhalo, C;-Cig alkyl, C;-Ciz alkenyl, C,-Cjz alkynyl,
heteroalkyl, (Co-Cy alkylyaryl, (Cg-Cs alkylheteroaryl, (Cy-Cs alkyl)OC;.Cis alkyl, (Co-Cs
alkyl)OC,-C g alkenyl, (Cy-Cs alky)OC,-Cis alkynyl, (Co-Cs alkyl)OH, (Cp-Cy alkyl}SH,
(Co-Cy alkyl)NRYC-Ci3 alkyl, (Co-Cy alkylINRC,-C g alkenyl, (Cy-Cs alky)NR*C,-Cig
alkynyl, (Co-Cs alkyDNR*H,, (Co-Cy alky)C(O)C..Cis alkyl, (Cg-Cs alkyl)C(OYCo-Cig
alkenyl, {(Cy-Cg alkyDC(O)C,-Cig alkynyl, (Ce-Cy alkyl)C(OYH, (Co-Cs alkyDC({Odaryl, (Co-
Cy  alky)C(Qheteroaryl, (Co-Cg alkyDC(O)OQC-Ciz alkyl, (Co-Cs alky)C(O)OC,.Cyg
alkenyl, (Co-Cg alky)C(O)OC,.Cyy alkynyl, {(Cy-Cy alkyD)C(O)OH, (Co-Cy alky)C(O)O aryl,
(Co-Cy alkyDC(O)O heleroaryl, (Cyp-Cy altkyDOC(O)C-Cyg alkyl, (Co-Cy alkyDOC(O)C,.Cyg
alkenyl, (Co-Cy alkyDOC(O)Cs-Cig alkynyl, (Co-Cs alkyl)C(0)NR*'C,.Cig alkyl, (Cp-Cs
alkyDC(ONR**(C,.C1s  alkenyl, (Cy-Cs  alkyDC(OINR*Cy-Ci1s alkynyl,  (Co-Cs
alky)C(OINR¥H,, (Co-Cy alkyDC(ONR*aryl, (Co-Cy alky)C(O)NR*heteroaryl, (Co-Cs
allkyDNR#*C(O)C.Cig  alkyl, (Cp-Cs  alkyDNR*C(O)C,-Cg  alkenyl, or  (Cy-Cg
allkyNR*C(0)C,-Cs alkynyl, (Cp-Cg alkyDNRMC(O)OH, (Co-Cy alkyDOC(O)OC;-Cig
alkyl, (Co-Cs alky)OC(O)OC,-Cyz alkenyl, (Co-Cs alkyDHOC(O)OC,-C g alkynyl, (Cy-Cg
alky)OC(O)OH, (Co-Cz alkyDOC(O)NRY?C-C 5 alkyl, (Cp-Cs alkyl)OC(O)NRMCy-C g
alkenyl, (Co-Cs alky)OC(OINR™(Cy-Cy alkynyl, (Co-Cg alkyl)OC(O)NR*H,, (Cy-Cg
alkyDNRZ(0)OC,-Cyy  alkyl, (Co-Cg  alkyDNR*(O)OC,-Cis  alkenyl,  (Cy-Cy
alkyDNR*'(0)0OC,-C 5 alkynyl, or {Co-Cs alky)NR*(O)YOH;

RY is hydrogen, (Cy-Cy alkylDhalo, C;-Ciz alkyl, C,-Cig alkenyl, C,-Ciy alkynyl,
heteroalkyl, (Cy-Cy alkyDaryl, (Cy-Cy allkyDheteroaryl, (Co-Cg alkyDOC-C g alkyl, (Cy-Cg
alkylYOC,.Cq5 alkenyl, (Cp-Cs alkyDOC,-C 5 alkynyl, (Co-Cy alkyYOH, (Cy-Cs allkyl)SH, (Cy-
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Cg alkyDNR*'C)-Cyg alkyl, (Co-Cy alkyl)NR*C,-Ciz alkenyl, (Co-Cy alky)NR*Cy-Cig
alkynyl, (Co-Cs alkyDNR*H,, (Co-Cg alkyDC(O)C;-Cis alkyl, (Co-Cs alkyl)C(O)Ca-Cig
alkenyl, (Cy-Cy alkyl)C(O)C-C i3 alkynyl, (Co-Cs alkyYC(OYH, (Co-Cs alkyl)C(Q)aryl, (Co-
Cs

alky)C(O)heteroaryl, (Co-Cg alkyl)C{O)OC;-Cyg alkyl, (C¢-Cg alkyD)C(O)OC,-Ciyq
alkenyl, (Cq-Cy alky)C(O)OC;-Ciz alkynyl, (Co-Cs alkyDC(O)OH, (Co-Cy alkyl)C(O)O aryl,
(Co-Cs alkyl)C(O)O heteroaryl, (Cy-Cy alkyl)OC(O)C,-Cig alkyl, (Co-Cy allky)OC(0)Ca-Cg
alkenyl, (Co-Cg alky)OC(Q)C,-Cyg alkynyl, (Cy-Cg alky)C(ONR*C-Cyg alkyl, (Co-Cs
alkyDC(OINR™C,-Cyy  alkenyl, (Co-Cg  alky)C(O)NR*C,-Cys  alkynyl,  (Co-Cs
alkyDC(OINR** H,, (Cy-Cs alky)C(OINR*aryl, (Co-Cs alky)C(OINR**heteroaryl, (Co-Cs
alkyDNR*C(O)C-Cyg  alkyl, (Co-Cs  alkyDNRYC(0)C,-C 5 atkenyl, or (Co-Cs
alkyDNR*C(0)C,-C g alkynyl, (Co-Cg alky)NR*C(OYOH, (Cy-Cy alky)OC(OYOC,-Cig
alkyl, (Cp-Cg alkyDOC(O)OC;,-Cys alkenyl, (Cyp-Cg alkylYOC(O)YOCs-Cis alkynyl, (Cy-Cs
alky)OC(O)YOH, (Co-Cs alkyD)OC(OINR*C,.Cyg alkyl, (Co-Cy alkyhOC(ONR*C-C 15
alkenyl, (Co-Cs alkyDOC(OINR*C,-Cyg alkynyl, (Co-Cs alkyDOC(ONR*H,, (Cy-Cs
alkyINR*(O)OC,.Ciy  alkyl,  (Co-Cg  alkyDNR*(O)OC,-Ci3  alkenyl,  (Co-Cq
alkyINR* ()0 C,-C 5 alkynyl, or (Co-Cy alkyDNR*(O)OH; and

R 24 is hydrogen or C;.Cy; alkyl.

[429] In some embodiments, Y comprises a structure of Formula A

wherein R! is present and is hydrogen, C1-C7 alkyl; (Cy-Cs alkyYC(O)C-C7 alkyl, (Co-
Cs alkyDC(O)aryl, or SO:H,

R is present and is hydrogen, halo, OH, or Ci-Cy alkyl,

R is hydrogen, halo, OH, or C;-C5 alkyl;

R" ig hydrogen, (Cy-Cs alkyhhalo, C-Cy alkyl, C,-Cy alkenyl, Cs.1z alkynyl, heteroalkyl,
(Co-Cs alkyDaryl, (Co-Cs alkyDheteroaryl, (Cy-Cs alkyl)OC,-Cy alkyl, (C¢-Cy alkyl)OC,-Cy
alkenyl, (Co-Cs alky)OCs-Cy  alkynyl, (Co-Cg alkyDOH, (Co-Cy alkyDSH, (Co-Cy
alky)NR*'C-Cy alkyl, (C¢-Cg alky)NR*C,-Cy alkenyl, (Co-Cs alky)NR™C,-Cy alkynyl,
(Co-Cg alkyl)NR**H,, (Co-Cy alkyl)C(O)C-Cy alkyl, (Co-Cs alkyl)C(O)C,-Cy alkenyl, (Co-Cy
alky)C(0)Cy-Cg  alkynyl, (Co-Cg  alkyDC(O)H, (Co-Cg  alkyDC(Oaryl, (Cy-Cy
alky)C(O)heteroaryl, (Cy-Cy alkyl)C(O)OC;~ Cg alkyl, (Co-Cy alkyl)C{O)YOC,-Cy alkenyl,
(Cyp-Cs alkyD)C{O)OC,.Cy alkynyl, (Co-Cy alky)C(OYOH, (Cy-Cy alkyDC(O)O aryl, (Cy-Cs
alkyD)C(O)O heteroaryl, (Co-Cy alky)OC(O)Ci- Cy alkyl, (Co-Cy atkyD)OC(DCy-Cy alkenyl,
(Co-Cg  alkyDOC(0YC2-Crg  alkynyl, (C¢-Cg  alkyDCONR™C-Cy  alkyl, (Cop-Cs
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alkyD)C(OINR*C,-Cs  alkenyl,  (Co-Cg  alkyDC(O)NR®C,-Cs  alkynyl,  (Cg-Cs
allly)C(OINR*H,, (Co-Cy alkyD)C(OINR™aryl, (Co-Cy alky)C(O)NR*heteroaryl, (Co-Cs
alkyINR*C(0)C1.Cs  alkyl, (Co-Cz  alky)NR¥C(0)C-Cs  alkenyl, or (Cy-Cs
alleyDNR*C(0)C5-Cy alkynyl, (Co-Cg alky)NR*C(O)OH, (Co-Cs

alkyDOC(O)YOC;-Cy alkyl, (Co-Cg alkyl)OC(O)YOC,-Cy alkenyl, (Co-Cy alky)OC(O)OC;-
Cg alkynyl, (Co-Cy alkyl)OC(O)YOH, (Cp-Cy alkyl)OC(OINR*C1-Cy alkyl, (Co-Cs

alkyl)OC(OYNRC,-Cy alkenyl, (Cy-Cy alkyDOC(OINR*C,-Cy alkynyl, (Co-Cs

alkyD)OC(O)NR*H,, (Cy-Cs alkyhNR¥(0)OC-Cy alkyl, (Co-Cs alkyl)NR*(0)OC,.Cy
alkenyl, (Co-Cq alkyDNR** O)YOC,-Cy alkynyl, or (C¢-Cs alky DNR>*(O)OH; and,

R* is hydrogen or C1-C7 alkyl.
[430] Tn some embodiments, R'is hydrogen, propionate, acetate, benzoate, or sulfate; R? is
hydrogen or methyl; R? is hydrogen or methyl; and R* is acetate, cypionate, hemisucciniate,
enanthate, or propionate.
[431] In embodiments wherein Y comprises a structure of Formula A, Y is conjugated to L.
(e.g. when L is a linking group) or Ab (e.g. when L is a bond) at any position of Formula A
that is capable of reacting with Ab or L. Onc skilled in the art could recadily determine the
position of conjugation on Formula A and means of conjugation of Formula A to Ab or L in
view of general knowledge and the disclosure provided herein. In some embodiments,
Formula A is conjugated to L or Ab at any of positions 1, 2, 3,4, 5,6,7,8,9, 10, 11, 12, 13,
14, 15, 16, 17, 18, 19, or 20 of Formula A. In some embodiments, Formula A is conjugated
to L or Ab at position 1,3, 6,7, 12, 10, 13, 16, 17, or 19 of Formula A.
[432] In some embodiments, ¥ acts at an estrogen receptor (e.g. ERa, ERf} ). In some
embodiments, Y permits or promotes agonist activity at the estrogen receptor, while in other
cmbodiments Y is an antagonist of ER. In exemplary cmbodiments, Y can have a structure of
Formula B :

FR#
M&» ff? e

wherein RY, R and R® are moieties that permit or promote agonist or antagonist activity
upen binding of the compound of Formula B to the estrogen receptor. In some embodiments,
Formula B further comprises onc or more substitutents at onc or more of positions 1, 2, 4, 6,
7,8,9,11,12, 14, 15, and 16 (e.g. a ketone at position-6).

[433] In some embodiments when Y comprises a structure of Formula B, wherein
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R! is hydrogen, Ci.Cis alkyl, C,-C;3 alkenyl, C,-Ciz alkynyl, heteroalkyl, (Cq-Cs
alkyDaryl, (Co-Cs alkyDheteroaryl, (Co-Cg alkyl)C(O)C1.C1g alkyl, (Co-Cg alkyDC(O)C;y-
Cig  alkenyl, (C¢-Cg alkyD)C(O)Cy-Cj3  alkynyl, (C¢-Cg alkyDC(OYH, (Cy-Cy
alkyY)C(O)aryl, (Cy-Cs alkyD)C(Ohheteroaryl, (Cy-Cs alkyDC(OYOC,-Crg alkyl, (Cy-Cs
alkyD)C(O)OC,-Cyy alkenyl, (Co-Cs alky)C(O)OC;-Cig alkynyl, (Co-Cy alkyDC(OYOH,
Cy-Cg alkky)C(O)O aryl, (Co-Cg alkyl)C(O)O heteroaryl, (Co-Cs alkyDC(OINR™Cy.Cyg
alkyl, (Co-Cq alkyl)C(O)NR*C,_Cix alkenyl, (Co-Cy alkyDC(0)NR*C,_Cis alkynyl, (Co-
Cg alkyl)C(OINR*'H,, (Co-Cs alkyDC(O)NR*aryl, (Co-Cy alkyDC(O)NR**heteroaryl, or
SOsH;

R’ is hydrogen, (Co.Cy alkylhalo, Ci.Cig alkyl, C;-Cys alkenyl, C,;-Cjz alkynyl,
heteroalkyl, (Co-Cg alkylaryl, (Co-Cy alkyDheteroaryl, (Cy-Cg alkyD)OC,.Cig alkyl, (Cy-Cy
alky)OC5-Cyy alkenyl, (Co-Cs alkyDYOCy-Cyg alkynyl, (Co-Cy alkyDOH, (Co-Cy alkyl}SH,
(Co-Cg alkyD)NR*C,.Cig alkyl, (Co-Cs alkyl)NR*'Cy-Cig alkenyl, (Co-Cg alkyDNR>C,-
Cig alkynyl, (Cp-Cg alkyD)NR™IL, (Co-Cg alkyDC(OYC(.Cig alkyl, (Co-Cs alkyl)C(O)C,-
Cis alkenyl, (Cy-Cy alkyD)C(O)C,.Cig alkynyl, (Cy-Cs alkyD)C(OMH, (Co-Cs alky)C(O)aryl,
(Co-Cs
alkyl)C(O)heteroaryl, (Cy-Cs alky)C(O)OCi_Cig alkyl, (Cip-Cq alky)C(O)YOC,-Cig
alkenyl, (Cy-Cs alkyl)C(O)YOC,-Cyy alkynyl, (Co-Cs alkyD)C(O)YOH, (Cy-Cg alky)C(O)YO
aryl, (Cp-Cy alkyl)C{O)O heteroaryl, (Co-Cgz alkyDOC(O)C-Cis alkyl, (Co-Cs
alkyDOC({O)Chr-Cag alkenyl, {Cg-Cy alkyDyOC(O)YC,-Cy alkynyl, (Co-Cy
alkyDC(ONR™C-Cis  alkyl, (Co-Cs  alkyDC(OINR™C,-Cis  alkenyl,  (Co-Csg
alkyl)C(O)NR*'Cp-Cys alkynyl, (Co-Cg alkyDC(ONR*'H,, (Co-Cs alkyDC(O)NR*aryl,
(Co-Cs  alkyDC(O)NR*heteroaryl, (Cg-Cs  alky)NR¥*C(O)C)-Cis  alkyl, (Co-Cs
allkyDNR*C(0)C,-Cs  alkenyl, or (Ce-Cs alkyDNR*C(0)C2-Cis  alkynyl, (Co-Cs
alkyDNR*C(O)OH, (Cp-Cs alkyDOC(OYOC-Crs alkyl, (Co-Cs alkyDOC(O)OC2-Ciy
alkenyl, (C¢-Cg alky)OC(0)OC,-C 15 alkynyl, (Cg-Cg alky)OC(OYOH, (C¢-Cyg
alkyDOC(ONR*C1.C15  alkyl, (Ce-Cyz  alkyDOC(O)NR™C,-C 15 alkenyl, (Co-Cs
alkyDDOC(OINR?'C-Cry alkynyl, (Co-Cyg alkyOCOINR™ I, (Co-Cs alky)NR2(0)OC,-
Cig alkyl, (Co-Cy alkyDNR*(OYOC,-C ig alkenyl, (Co-Cs alky)NR*(0)YOC;-Cyg alkynyl,
or (Ce-Cg alkyD)NR*(OYOH; (Co-Cy alkyl)C(O)C-Cig alkyl, (Co-Cs alkyl)C(O)C2-Cig
alkenyl, (Cy-Cyg alkyDC(O)Cy-Cig alkynyl, (Cy-Cy alky)C(O)OC,. Cyg alkyl, (Cyp-Cg
alkyD)C{O)OC,-Cig alkenyl, (Cy-Cy alkylY)C(O)YOC,-C 5 alkynyl, (Co-Cs alkyl)C(O)YOH,
(Ci-Cy  alkyDOC(O)C-Cis  alkyl, (Co-Cz  alkyDOC(O)C-Cis  alkenyl, (Co-Cs
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alkyDOC(MC,-Crs alkynyl, (Ce-Cg  alkyD)C(OINR¥C1-Cig alkyl,  (Cp-Cs
alky)C(O)NR*(C,-C1z  alkenyl, (Co-Cy  alky)C(O)NR*C,-Cis  alkynyl, (Co-Cs
alky)C(OINR**H,, (Co-Cy alky)NR*C(0)C;1-Ciz alkyl, (Co-Cs alkyDNRXC(0)Co-C
alkenyl, or (Cy-Cg alkyl)NR*C(0)Cy-Ci3 alkynyl, or (Co-Cg alky)NR**C(O)OH;

R® is hydrogen, Ci.Cis alkyl, C,-Ci3 alkenyl, C2-Ciz alkynyl, heteroalkyl, (Co-Cqg
alkyDaryl, (Cy-Cy alkyl)heteroaryl, (Cy-Cy alkyYC(O)C1-Cg alkyl, (Co-Cg alky)C(Q)Ca-
Ciz  alkenyl, (Cp-Cg alkyl)C(O)C3-Cy3 alkynyl, (C¢-Cg alkyDC(OYH, (Cy-Cq
alkyD)C(O)aryl, (Co-Cy alkyl)C(O)heteroaryl, (Co-Cs alkyDC(0)OC.Cjs alkyl, (Co-Cs
alky)C(OC3-Cyg alkenyl, (Cy-Cg alkyl)C(O)OC,-Cie alkynyl, (Co-Cy alkyl)C(O)YOH,
Co-Cy alkyDC(O)O aryl, (Cp-Cg alky)C(O)O heteroaryl, (Co-Cg alky)C(OINR*C1-Ciq
alkyl, (Co-Cs alkyl)C(O)NR?'Cy-Cg alkenyl, (Co-Cs alkyl)C(O)NR*C,-Cig alkynyl, (Co-
Cg alkyDC(O)NR*Hy, (Co-Cs alky)C(O)NR* aryl, (Co-Cs alky)C(O)NR?**heteroaryl, or
SOsH,; and,

R 24 is hydrogen or C;.Cy5 alkyl.

[434] In some embodiments, Y comprises a structure of Formula B, wherein

R!is hydrogen, Ci-Cy alkyl; (Co-Cs alky)C(O)C;-Cy alkyl, (Cy-Cs alkyDC(0)aryl, or
S05H; |

R’ is hydrogen, (Co-Cg alkyDhalo, C;- Cg alkyl, C,;-Cs alkenyl, Ci-Cis alkynyl,
heteroalkyl, (Cy-Cy alkylaryl, (Co-Cy alkyl)heteroaryl, (Co-Cy alkyl)OC-Cy alkyl, (Co-Cy
alkyl)OC,-Cy alkenyl, (Cy-Cy alky)OC,-Cg alkynyl, (Cy-Cg alkyl)OH, (Cq-Cy alkyl)SH,
(Co-Cg alky)NR*C;-Cy alkyl, (Co-Cs alkyl)NR*'C,-Cy alkenyl, (Co-Cs alkyl)NR**C,-C
alkynyl, (Cp-Cy alky)NR™H,, (Co-Cy alkyl)C(O)YC,-Cy alkyl, (Co-Cy alkyl)C(O)Cy-Cq
alkenyl, {(Co-Ci alkyDC(O)C,-Cs alkynyl, (Cy-Cs alkyl)C(OYH, (Co-Cg alkyDC(O)aryl,
(Cy-Cg alkyl)C{O)heteroaryl, (Cy-Cy alky)C(O)OC;- Cy alkyl, (Co-Cy alky)C(OYOC,-Cy
alkenyl, (Cy-Cy alkyD)C(O)OC, Cy alkynyl, (Ce-Cy alkyDYC(OYOH, (Cy-Cy alkyYC(O)YO
aryl, (C¢-Cg alky)C{O)O heteroaryl, (Co-Cs alky)OC(O)C;- Cg alkyl, (Cyp-Cq
alkyYOC(0)C;,-Cy atkenyl, (Cyp-Cy alkyDOC(O)Cy-C alkynyl, (Co-Cy
alkyDC(ONR*C-Cs  alkyl, (Co-Cs  alky)C(OINR*C,-Cs  alkenyl,  (Cp-Csg
alky)C(OINR*Cy-Cy alkynyl, (Co-Cg alkyl)C(OINR*H,, (Co-Cs alkyl)C(O)NR**aryl,
(Co-Cs  alkyl)C(O)NR™heteroaryl, (C¢-Cs  alkyDNR*C(0)Ci-Cs  alkyl, (Co-Cs
alkyDNR*C(0)Cy-Cs  alkenyl, or (Co-Cs alkyl)NR*C(0)C;-Ce  alkynyl, (Co-Cs
alkyDNR* C(0YOH, (Co-Cs  alky)OC(O)YOC-Cg  alkyl, (Co-Cs alkyYOC(O0)YOC,-Cy
alkenyl, (Co-Cs alkylYOC(O)OC;-Cg alkynyl, (Cy-Cg alkyDOC(O)OH, (Cy-Cs
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alky)OC(OINR™C-Cy  alkyl, (Co-Cs alkyDOC(OINR¥C,-Cs  alkenyl, (Co-Cs

alky)OC{O)NR*'Cy-Cy alkynyl, (Co-Cy alkyD)OC(OINR?**Ha, (Cy-Cs alky)NRZH(0)OC;-

Cs alkyl, (Cy-Cy alkyDNR*(0)OCy-Cy alkenyl, (Co-Cg alkyhNR* (0)0C,.Cs alkynyl, or

(Co-Cg alkyINR*(O)OH;

RS is hydrogen, Ci-Cg alkyl, C,-Cy alkenyl, C,-Cy alkynyl, heteroalkyl, (Cy-Cjg

alkyharyl, (Co-Cy alkyDheteroaryl, (Co-Cg alkyl)C(O)C1-Cg alkyl, (Co-Cs alkyDC(O)C;-

Cg alkenyl, (Cy-Cg alkyl)C(O)C,-Cy alkynyl, (Co-Cy alkyD)C{O)H, (Cy-Cy alkyl)C(O)aryl,

(Co-Cg

alkyl)C({O)heteroaryl, {Co-Cg alky)C(O)OC-Cyg alkyl, (Co-Cy alky)C(O)YOC,-Cq aikenyl,

(Co-Cyg alkyl)C(O)YOC,-Cy alkynyl, (Co-Cs alky)C(O)OH, Cy-Cy alky)C(O)O aryl, (Co-Cq

alkyD)C(O)O heteroaryl, (Co-Cs alkyl)C(OYNR*C;-C; alkyl, (Co-Cs alkyl)C(O)YNR* C2-C

alkenyl, (C¢-Cy alkyD)C(OINR*Cp-Cg  alkynyl, (Cp-Cg alkyD)C(O)NR*H,, (Cp-Cq

alky)C(OINR*aryl, or (Co-Cy alkyD)C(OINR**heteroaryl; and

R* is hydrogen or C;-C7 alkyl.

[435] For example, R’ is hydrogen, propionate, acetate, benzoate, or sulfate; R® is hydrogen,
ethynyl, hydroxyl; and R® is acetate, cypionate, hemisucciniate, enanthate, or propionate.
[436] Nonlimiting examples of the compound of Formula B include 173-estradiol, modified
forms of estradiol such as B-eslradiol 17-acetate, P-estradiol 17-cypionate, f-estradiol 17-
enanthate, B-estradiol 17-valerate, B-estradiol 3,17-diacetate, B-estradiol 3,17-dipropionate, [3-
estradiol 3-benzoate, f-estradiol 3-benzoate 17-n-butyrate, f-estradiol 3-glycidyl ether, [3-
estradiol 3-methyl ether, (-estradiol 6-one, B-estradiol 3-glycidyl, B-estradiol 6-one 6-(O-
carboxymethyloxime), 16-epiestriol, 17-epiestriol, 2-methoxy estradiol, 4-methoxy estradiol,
estradiol 17-phenylpropionate, and 17p-estradril 2-methyl ether, 17a-ethynylestradiol,
megestrol acetate, estriol, and derivatives thereof. In some embodiments, carbon 17 has a
ketone substitutent and R® and R® are absent (e.g. estrone). Some of the aforementioned

compounds of Formula B are shown below:

Ethyly! estradriol
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[437] In embodiments wherein Y comprises a structurc of Formula B, Y is conjugated to L
(e.g. when L is a linking group) or Ab (e.g. when L is a bond) at any position of Formula B
that is capable of reacting with Ab or L. One skilled in the art could readily determine the
position of conjugation on Formula B and means of conjugation of Formula B to Ab or L in
view of general knowledge and the disclosure provided herein. In some embodiments,
Formula B is conjugated to L or Ab at any of positions 1, 2, 3,4, 5, 6,7, 8,9, 10, 11, 12, 13,
14, 15, 16, 17, 18, 19, or 20 of Formula B. In some embodiments, Formula B is conjugated
10 I, or Ab at position 3 or 17 of Formula B.

[438] In other embodiments, Y acts at an estrogen receptor but is not encompassed by
Formula B. Nonlimiting examples of ligands that act at an cstrogen receptor that are not

encompassed by Formula B are shown below:

[439] In some embodiments, Y acts at a glucocorticoid receptor (GR). In some
embodiments, Y comprises any structure that permits or promotes agonist activity at the GR,
while in other embodiments Y is an antagonist of GR. In exemplary embodiments, Y

comprises a structure of Formula C:

wherein Rz, R, RS, R, Ra, R_g, and R'? are each independently moieties that permit or
promote agonist or antagonist activity upon the binding of the compound of Formula C to
the GR; and each dash respresents an optional double bond. In some embodiments,
Formula C further comprises one or more substituents at one or more of positions 1, 2, 4,
5,6,7,8,9, 11,12, 14, and 15 (e.g. hydroxyl or ketone at position-11).

[440] Tn some embodiments, Y comprises a structure of Formula C wherein
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R? s hydrogen, (C¢-Cy alkyDhalo, C;1-Cyg alkyl, C,-C g alkenyl, C;-Cig alkynyl,
heteroalkyl, (Co-Cs alkyl)aryl, (Co-Cy alkyliheteroaryl, (Co-Cg alkyl)OC;-Cqs alkyl, (Co-
Cy alkyl)OC;-Cyy alkenyl, (Co-Cy alkyl)OC,-Cg alkynyl, (Co-Cy alkyl)OH, (C¢-Cs
alkyl)SH, (Co-Cy alky)NR*'C;-C5 alkyl, (Co-Cy alkyNR*C,-Cy5 alkenyl, (Co-Cs
alkyl)NR* C,-C ¢ alkynyl, (Co-Cg alkyl)NR**H,, (Co-Cs alkyl)C(O)C1-Cs alkyl, (Co-Cg
alkyl)C(O)Cz-Cig alkenyl, (Cy-Cyq alky)C(O)C,-C1g alkynyl, (Co-Cy alky)C(OYH, (Cg-Cy
alky)C(O)aryl, (Co-Cg alky)C(O)heteroaryl, (Co-Cy alkyDC(O)YOC|-Cyg alkyl, (Co-Cs
alky)C(O)OC,-C g alkenyl, (Co-Cy alkyl)C()OC,-Cig alkynyl, (Co-Cy alkyYC(O)YOH,
{Cp-Cg alkyl)C(O)O aryl, (Cy-Cg alky)C(O)O heteroaryl, (Co-Cg alkylYOC(O)C-C1g
alkyl, (Co-Cy alkyYOC(O)C;-Cyg alkenyl, (Co-Cg alkyD)OC(OYC,-Cyg alkynyl, (Co-Cq
alky)C(O)NR**C}-C3 alkyl, (Co-Cy alkyl)C(O)NR*C,-Cyg alkenyl, (Co-Cs
alky)C(O)NR*C,-C alkynyl, (Co-Cg alkyl)C(OYNR*H,, (Co-Cs alkyl)C(OINR*aryl,
(Co-Cs alkylYC(O)NR* heteroaryl, (Co-Cg alky)NR¥'C(0)C,-Cis alkyl, (Co-Cs
alky)NR*C(0)C,-C g alkenyl, or (C-Cg alky)NR*C(0)C,-C15 alkynyl, (Co-Cy
alkyINR**C(O)OH, (Co-Cg alkylYOC({OYOC-C 5 alkyl, (Co-Cy alkyDHOC(OYOC,-Cia
alkenyl, (Cy-Cy alkyl)OC(O)OC,-C5 alkynyl, (Cp-Cy alkylYOC{OYOH, (C)-Cy
alky)OC(O)NR*C-C g alkyl, (Co-Cy alkyl)OC(0)NR?**C,-Cig alkenyl, (Co-Cq
alky)OC(OYNR* C,-C g alkynyl, (Co-Cs alky)OC(O)NR*H,, (Co-Cy alkyINR*(0)OC;-
C1g alkyl, (Co-Cg alkyD)NR*(0)OC;3-Cyg alkenyl, (Cy-Cy alkyl)NR**(0)OC,-Cig alkynyl,
or (Cy-Cg alkyDNR*(0)OH;

R® is hydrogen, (Cq-Cy alkyDhalo, Ci-Cg alkyl, C2-C g alkenyl, C,-Cig alkynyl,
heteroalkyl, (Co-Cyg alkylaryl, (Ce-Cy alkylheteroaryl, (Cy-Cyg alkyl)OC,-Cyg alkyl, (Co-
Cs alky)OC,-Cy5 alkenyl, (Co-Cy alkylyOC;-Cqg alkynyl, (Cp-Cg alkyl)OH, (Co-Cs
alkyl)SH, (Co-Cs alky)NR*'C;-C g alkyl, (Cy-Cs alky)NR*'C,-Ci5 alkenyl, (Co-Cs
alky)NR**C,-C g alkynyl, (Co-Cg alky)NR*H,, (Co-Cs alkyD)C(0)C-Cyg alkyl, (Co-Cs
alkyl})C(O)C»-C g alkenyl, (Co-Cy alkyDC(O)YC,-Chy alkynyl, (Co-Cy aIkyI)C(O)H, {Co-Cs
alky)C(Olaryl, (Cop-Cs alkyHC{O)heteroaryl, (Co-Cy alkyDHC(OYOC-Cag alkyl, (Co-Cs
alky) C(O)YOC,-Cy alkenyl, (Co-Cy alkylY)C{OYOC,-Cyg alkynyl, (Co-Cg alkyl)C(0YOH,
(Co-Cjy alkylYC(O)O aryl, (Co-Cy alkyl)C{O)O heteroaryl, (Co-Cs alkyD)OC(OYC-C g
alkyl, (Cy-Cq alkyl)OC(O)C,-Cyg alkenyl, (Co-Cy alkyDOC(0)Cy-Cyg alkynyl, (Co-Cy
alky)C(O)NR™C;-Cg alkyl, (Co-Cy alkyD)C(OINR*C,-C g alkenyl, (Co-Ca
alkyl)C(OINR¥ C,-C g alkynyl, (Co-Cg alkyl)C(OINR*H,, (Co-Cs alkyDC(OINR*aryl,
(Cy-Cyq alkyl)C(OINR**heteroaryl, (Co-Cs alky)NR*C(0)C-Ci alkyl, (C-Cs
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alky)NR* C(0)C,-Cg alkenyl, or (Co-Cg alkyl)NR>**C(0)Ca-Cg alkynyl, (Co-Cs
alky)NR**C(O)OH, (C;-Cy alkyl)OC(OYOC;-C1g alkyl, (Cy-Cs alky)OC(OYOC,-Cig
alkenyl, (Cy-Cy alky)OC(O)OC,-C,z alkynyl, (Co-Cs alkyDOC(O)OH, (Cy-Cy
alky)OC(O)NR*(-C 5 alkyl, (Co-Cs alkyDOC(OYNR**Cy-Cy5 alkenyl, (Co-Cs
all(}’l)OC(O)NR24C2~C1g alkynyl, (Co-Cg alkyDOC(OINR?**Hy, (Co-Cs alkyl)NRz_‘t(O)OCl—
C g alkyl, (Co-Cg alkyDNR*(0)OC,-Cig alkenyl, (Co-Cs alkyINRZ(0)YOC,-Cy alkynyl,
or (Cg-Cy alky)NR*(O)YOH;

R® is hydrogen, C;-Cyz alkyl, Co-Cg alkenyl, C,-Cig alkynyl, heteroalkyl, (Co-Cy
alkyl)aryl, (Co-Cs alkyDheteroaryl, (Co-Cy alkyYC(O)C,-Cy5 alkyl, (Cy-Cyg alky)C{O)C;-
Cis alkenyl, (Cy-Cy alky)C(O)C-Cis alkynyl, (Co-Cs alkyl)C(OYH, (C-Cs
alky)C{(O)aryl, (C-Cg alkyD)C(O)heteroaryl, (Cp-Cy alkyl)C(OYOC-C 3 alkyl, (Cp-Cs
alky)C(O)YOC,-Cy; alkenyl, (Cy-Cy alky)C(OYOC,-Cys alkynyl, (Co-Cy alky)C(O)YOH,
Co-Cy alkyD)COO aryl, (Cy-Cs alkyl)C(O)O heteroaryl, (Co-Cs alky)C(OINR**C(-Cg
alkyl, (Co-Cy alky)C(OINR*'C,-C 5 alkenyl, (Co-Cs alkyl)C(OINR* C;-Cg alkynyl, (Co-
Cg alkyD)C(OYNRH> Hy, (Co-Cy alkyl)C(OINR*aryl, or (Co-Cy alkyl)C(O)NR**heteroaryl ;

R’ is hydrogen, C;-Cy alkyl, C,-C1g alkenyl, C»-Cyg alkynyl, heteroalkyl, (Co-Cs
alkyDaryl, (Cy-Cy alkyDheteroaryl, (Co-Csg alkylYC(O)C1-Cg alkyl, (Co-Cy alkyYC(OHYC5-
C s alkenyl, (Co-Cs Elll{YI)C(O)C;)_-Clg alkynyl, (Co-Cy alkyl)C(O)H, (Cy-Cy
allky)C(O)aryl, (Cy-Cg alkyYC(O)heteroaryl, (Cp-Cy alkyl)C(OYOC-Cig alkyl, (Cy-Cs
alky)C(O)OC,-Cyg alkenyl, (Co-Cg alkyDYC{O)OC,-Cyg alkynyl, (Cy-Cy alkyY)C(O)OH,
Co-Cs alkyDCOO aryl, (Co-Cs alky)C(OYO heteroaryl, (Co-Cs alky)C(OINRHC)-Cig
alkyl, (Cy-Cy alky)C(OINR* Cy-Ci4 alkenyl, (Co-Cyg alkyl)C(O)NR* Cy-Cyp alkynyl, (Co-
Cg alkyYC(OINR* H,, (Cy-Cy alkyDC(OINR*aryl, or (Co-Cs alky)C(OYNR**heteroaryl ;

R%is hydrogen, {Cy-Cg alkylhalo, C,.Cig alkyl, C2-Ci5 alkenyl, C,-Cg alkynyl,
heteroalkyl, (Co-Cy alkyDaryl, (Co-Cy alkyllheteroaryl;

R? is hydrogen, (Cy-Cyg alkyDhalo, C;.Cyg alkyl, C3-Cig alkenyl, Cp-Cig alkynyl,
heteroalkyl, (Cy-Cg alkylaryl, (Cy-Cz alkyl)heteroaryl;

R is hydrogen, (Co-Cy alkylhalo, C1.Cg alkyl, or (Co-Cs alkyl)OH; and

R* is hydrogen or C-Cg alkyl.

f441] In some embodiments, Y comprises a structure of Formula C, wherein

R? is hydrogen, halo, OH, or C;-C; alkyl;
R? is hydrogen, halo, OH, or C-C7 alkyl;
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R%is hydrogen, C-Cg alkyl, C3-Cy alkenyl, C3-Cy alkynyl, heteroalkyl, (Co-Cg
alkkylaryl, (Cy-Cg alkyl)heteroaryl, (Cy-Cy alkyl)C{O)C-Cy alkyl, (Cy-Cy alkyD)C(O)YC,-
Cs alkenyl, (Co-Cy alkyl)C(O)C,-Cyg alkynyl, (Cy-Cy alky)C{O)H, (Cy-Cy alkyl)C(O)aryl,
{(Co-Cy
alky)C{O)heteroaryl, (Ce-Cy allcyl)C(O)OCl-Cg alkyl, (C¢-Cg alky)C(O)YOC,-Cy alkenyl,
(Cy-Cg alkyl)C{O)OC,-Cy alkynyl, (Co-Csg alkylYC(O)YOH, Cy-Cy alkyl)C(O)O aryl, (Co-Cy
alkyl)C(O)O heteroaryl, (Cq-Cjy alkyl)C(O)YNR*C,-Cg alkyl, (Co-Cq alkyl)C(OINR**C,-Cy
alkenyl, (Co-Cy alkyl)C(O)NR*Cy-Cy alkynyl, (Cy-Cs alky)C(O)NR*H,, (Co-Cy
alkyl)C(O)NR*aryl, or (Cy-Cs allcyl)C(O)NR24heteroaryl ;

R7is hydrogen, Ci-Cg alkyl, C,-Cy alkenyl, C,-Cy alkynyl, heteroalkyl, (Cy-Cy
alkyDaryl, (Cy-Cg alkyl)heteroaryl, (Cy alky)C(O)C,-Cy alkyl, (Cy alky)C(O)C,-Cy
alkenyl, (Cy alkylYC{O)C,-Cy alkynyl, (Co)C(Oaryl, (Co)C({O)heteroaryl, (Co)C(OYOC~
Cy alkyl, (Cp alkyl)C(OYOC,-Cy alkenyl, (Co alky)C(O)OC;-Cs alkynyl, or (Cy
allyHC(O)OH;

R® is hydrogen or C,-C7 alkyl;

R? is hydrogen or C,-C7 alkyl;

R'" hydrogen or OI1; and

R* is hydrogen or C;-C7 alkyl.

[442] For example, R” is hydrogen or methyl; R? is hydrogen, fluoro, chloro, or methyl; R®
is hydrogen or C(Q) C;-C7 alkyl; R” is hydrogen, C(O)CHa, or C(O)CH,CHs; R® is hydrogen
or methyl; R is hydrogen or methyl; and R'? is hydroxyl.

[443] Nonlimiting examples of structures of Formula C includc:
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and dertvatives thereof.

[444] In cmbodiments wherein Y comprises a structure of Formula C, Y is conjugated to T,
5 (e.g. when L is a linking group) or Ab (e.g. when L is a bond) at any position of Formula C
that is capable of reacting with Ab or L. One skilled in the art could readily determine the
position of conjugation on Formula C and means of conjugation of Formula C to Ab or L in
view of general knowledge and the disclosure provided herein. Tn some embodiments,
Formula C is conjugated to L. or Ab at any of positions 1,2,3,4,5,6,7, 8,9, 10,11, 12, 13,
10 14, 15,16, 17, 18, 19, 20, 21, 22, or 23 of Formula C. In some embodiments, Formula C is

conjugated to L or Ab at position 3, 10, 16 or 17 of Formula C.
[445] In some embodiments, Y acts at a mineralcorticoid receptor (MR). In some
embodiments, Y comprises any structure that permits or promotes agonist activity at the MR,
while in other embodiments Y is an antagonist of MR. In exemplary embodiments, Y

15 comprises a structure of Formula D:
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wherein R?, R*,R” and R'” are each independently a moiety that permits or promotes
agonist or antagonist activity upon binding of the compound of Formula D to the MR;
and the dashed line indicates an optional double bond. In some embodiments, Formula D
further comprises one or more substituents at one or more of positions 1, 2, 4, 5, 6, 7, 8,

11,12, 14, 15, 16, and 17,

[446] In some embodiments, Y comprises a. structure of Formula D wherein

R? is hydrogen, (Cy-Cy alkyDhalo, Ci-Cyg alkyl, C;-Cys alkenyl, C,-Cqg alkynyl,
heteroalkyl, (Cy-Cy alkyDaryl, (Cy-Cy alkyDheteroaryl, (Co-Cg alkylYOC-Cig alkyl, (Co-
Cs alkyl)OC,-Cig alkenyl, (Cy-Cs alky)OC,-Cg alkynyl, (Co-Cs alkyl)OH, (Co-Cs
alkyD)SH, (Cg-Cg alky)NR*C,-C3 alkyl, (C-Cy alkyl)NR**(3-C1q alkenyl, (Co-Cg
alky)NR™C,-C1g alkynyl, (Cg-Cyg alkyDNR**H,, (Co-Cy alkyl)C(O)C-Cig alkyl, (Co-Cq
alky)C(O)C;-Ci5 alkenyl, (Cy-Cg alkyYC(O)Cy-Chg alkynyl, (Cy-Cg alkyDC(O)H, (Cy-Cy
alkyl)C(O)aryl, (Co-Cs alkyl)C{O)heteroaryl, (Cy-Cs alky)C(O)YOC-C,5 alkyl, (Co-Cs
alky)C(O)OC;-Cig alkenyl, (Cy-Cs alkyl)C(O)OCg-C]g alkynyl, (Co-Cg alky)C(0)OH,
(Co-Cg alkyl}C{O)O aryl, (Cy~-Cs alkyl)C(O)O heteroaryl, (Cy-Cy alky)OC(O)YC1-Cyg
alkyl, (C¢-Cy alkyl)OC(O)C,-C1y alkenyl, (Cy-Cq alkyYOC{0)C,-Cyg alkynyl, (Cy-Cs
alkyDC(O)NR**C1-C g alkyl, (Co-Cs alkyYC(OINR*' C,-C 15 alkenyl, (Co-Cs
alky)C(OYNR'C2-C 5 alkynyl, (Co-Cy alky)C(O)NR* Ha, (Co-C alky)C(OYNR* aryl,
(Cp-Cy alkyDYC(OINR*heteroaryl, (Cy-Cg alkyD)NR**C(0)C-Cig alkyl, (C-Cy
alkyl)NR*C(0)C;-Cg alkenyl, or (Co-Cy alky)NR**C(0)C,-C1g alkynyl, (Co-Cs
alky)NR* C(O)YOH, (Cy-Cs alkyYOC(O)OC-Ci; alkyl, (Cp-Cq alkyHOC(O)OC,-Crg
alkenyl, (Cy-Cs alky)OC{O)YOC,-C3 alkynyl, (Cy-Cy alkyDOC(OYOH, (Cy-Cs
alky)OC(O)NR**C-Cg alkyl, (C-Cs alky)OC(OINR?**Co-C g alkenyl, (Co-Cs
alkyDOC(OINR**C,-C 1y alkynyl, (Co-Cg alky)OC(OINR*H,, (Co-Cq alkyDNR?(O)OC -
C g alkyl, (Co-Cy alkyDNR**(0)OC;-Cy; alkenyl, (Co-Cy alkyDNR*(0)OC,-C g alkynyl,
or (Co-Cs alkyD)NR*(OQ)OH;

R?is hydrogen, (Cy-Cs alkylhalo, Ci-Cig alkyl, C;-Cg alkenyl, Cy-Cg alkynyl,
heteroalkyl, (Cy-Cy alkyDaryl, (Co-Cy alkyDheteroaryl, (Co-Cg alkyl)OC;-Cy3 alkyl, (Co-
Cy alkyl)OC,-Cy5 alkenyl, (Cy-Cy alkylYOC,-C g alkynyl, (Ce-Cy alkyl)OH, (Cy-Cs
alkyDSI, (Co-Cs alky)NR'C/-C g alkyl, (Co-Cs alky)NR* C,-Cy5 alkenyl, (Co-Cg
alky)NR* (C5-C g alkynyl, (Cy-Cy alkyl)NR*H,, (Co-Cg alkyl)C(OYC1-Crs alkyl, (Co-Cy
alky)C(O)C,-Cyyq alkenyl, (Cy-Cy alkyl)C(O)C2-Cig alkynyl, (Co-Cyg alky)C(O)H, (Co-Cy
alkyDC(O)aryl, (Co-Cy alky)C(O)heteroaryl, (Cy-Cy alky)C(O)YOC,-Cyg alkyl, (Cy-Cs

208



10

15

25

30

OnCusp

2559 of 10951 Ex. 1038

WO 2013/188740 PCT/US2013/045834

alkyD)C(0)OC,-C g alkenyl, (Co-Cy alkyl)C(O)OC,-Crg alkynyl, (Co-Cg alkyl)C(0)OH,
(Co-Cy alkyDC(O)O aryl, (Co-Cy alkyDC(O)O heteroaryl, (Co-Cs alky)OC(O)C,-Cig
alkyl, (C¢-Cyg alkyDOC(0)C2-C g alkenyl, (Co-Cg alkyOC(0YCo-C g alkynyl, (Co-Cs
alkylY)C(OINR*C -C 3 alkyl, (Co-Cs alkyl)C(OINR* C,-C5 alkenyl, (Co-Cs
allky)C(OINR* Cy-C 5 alkynyl, (Co-Cy alkyl) C(O)NR*H,, (Cy-Cy alky))C(O)NR*aryl,
(Cy-Cy alkyD)C(OYNR**heteroaryl, (Co-Cg alky)NR*C(O)C-Cy5 alkyl, (Co-Cs
allkyDNR* C(OYC,-Cy alkenyl, or (Co-Cy alkyD)NR* C(0)C,-Cis alkynyl, (Co-Cs
alkyDNR* C(O)YOH, (Co-Cs alkyDOC(0)OC,-Cs alkyl, (Cy-Cy alky)OC(0YOCo-Cig
alkenyl, (Cy-Cy alkyDOC(O)OC;-Cg alkynyl, (Co-Cy alky)OC(O)OH, (Cy-Cs
alkyl)OC(OINR™C -Cy5 alkyl, (Cy-Cg alky)OC(OINR™C,-C15 alkenyl, (Co-Cy
alkyl)OC(OYNR*C,-C g alkynyl, (Co-Cs alkyDOC(OINR*'Hy, (Co-Cs alkyh)NR*{(O)OC -
Cig alkyl, (Co-Cg alky)NR*(0)OC,-C g alkenyl, (Co-Cy alky)NR*(0)OC,-C13 alkynyl,
or (Cy-Cy alky)NR?**(O)OH;

R’ is hydrogen, C;-Ciy alkyl, C;-Cig alkenyl, C,-Cig alkynyl, heteroalkyl, (Co-Cg
alkylaryl, (Co-Cs alkyliheteroaryl, (Cy-Cy alkyl)C(O)C-Ciy alkyl, (Co-Cy alkyDC(O)C;-
C1g alkenyl, (Cg-Cg alkyDC(0)C,-Cig alkynyl, (Co-Cg alkyYC(OYH, (Co-Cs
ally)C(O)aryl, (Cy-Cs alkyl)C(O)heteroaryl, (Co-Cs alky)C(OYOC1-C i3 alkyl, (Cp-Cs
alky)C(O)YOC,-Cy5 alkenyl, {Co-Cs alkyYC(O)OC,-C5 alkynyl, (Cy-Cs alky)C{O)OH,
Co-Cyg alkyDC(O)O aryl, (Co-Cyg alkyHC(OYO heteroaryl, (Cy-Cy alkyHC(O)N R*C1-Cig
alkyl, (Co-Cy alkyDCONRMC,y-C i alkenyl, (Co-Cg alkyD)C(OINR*Co-Cyy alkynyl, (Co-
Cg alkyl)C(OINR*Hy, (Co-Cg alkyD)C(OINR*aryl, or (Co-Cq alkyl)C(O)NR*heteroaryl ;

R is hydrogen, (Co~Cs alkyl)halo, C-C)g alkyl, or (Cy-Cy alky)OH; and

R™ is hydrogen or C;-Cyg alkyl.

[447] In some embodiments, Y comprises a structure of Formula D, wherein

R is hydrogen, halo, OH, or C;-C7 alkyl;

R is hydrogen, halo, OH, or C;-C7 alkyl,

R is hydrogen, C-Cy alkyl, C5-Cs alkenyl, C,-Cs alkynyl, heteroalkyl, (Cyp-Cg
alkylyaryl, (Co-Cg alkyDheteroaryl, (Cy alky)C(O)C;-Cy alkyl, (Cy alkyDC(OYC2-Cy
alkenyl, (Cy
alkylYC(O)C;-Cy alkynyl, (Co)C{O)aryl, (Cop)C(O)heteroaryl, (Cy) C{OYOC;-Cy alkyl, (Cq
alkyYC(0O)OC,-Cy alkenyl, (Cp alkyYC(O)YOC,.Cy alkynyl, or (Cp alky)C(O)YOH,

R'? is hydrogen or OH; and

R* is hydrogen or C-C7 alkyl.
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[448] For example, R is hydrogen or methyl; R is hydrogen, fluoro, chloro, or
methyl; R is hydrogen, C(0)CH3, or C{0)YCH,CHa; and R is hydroxyl. Nonlimiting
examples of compounds of Formula D include:
£
7o

Aldosterone Deoxycorticosterone acetate Deoxycorticosterone acetae

and derivatives thereof.
[449] In embodiments wherein Y comprises a structure of Formula D, Y is conjugated to L
(e.g. when L is a linking group) or Ab (e.g. when L is a bond) at any position of Formula D
that is capable of reacting with Ab or L. One skilled in the art could readily determine the
position of conjugation on Formula D and means of conjugation of Formula D to Ab or L in
view of general knowledge and the disclosure provided herein. In some embodiments,
Formula D is conjugated to L. or Ab at any of positions 1, 2,3,4,5,6,7,8,9,10, 11,12, 13,
14,15, 16, 17, 18, 19, 20, 21, 22, 23, or 24 of Formula D. In some embodiments, Formula D
is conjugated to L or Ab at position 3, 10, 13, or 17 of Formula D.
[450] In some embodiments, Y acts at a progesterone receptor (PR). In some embodiments,
Y comprises any structure that permits or promotes agonist activity at the PR, while in other
embodiments Y ig an antagonist of PR. In exemplary embodiments, Y comprises a structure
of Formula E:

r-R

wherein R*, R*, R?, and R are each independently moieties that permit or promote
agonist or antagonist activity upon binding of the compound of Formula E to the PR; and
the dashed line indicates an optional double bond. In some embodiments, Formula E
further comprises one or more substituents at one or more of positions 1, 2, 4, 5,6, 7, 8,
11,12, 14, 15, 16, and 17 (e.g. a methyl group at position 6).
[451] In some embodiments, Y comprises a structure of Formula E wherein

R? is hydrogen, (Co-Cz alkylthalo, Ci-Cig alkyl, C;-Cig alkenyl, C2-Cig alkynyl,

heteroalkyl, (C¢-Cy alkylaryl, (Co~Cy alkyl)heteroaryl, (Co-Cg alky)OC;-Cig alkyl, (Co-
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Cg alkyD)OC,-Cig alkenyl, (Cyp-Cg alkyl)OC,-Cig alkynyl, (Cp-Cg alkylYOH, (Cy-Cg
alkyl)SH, (Co-Cy alkyDNR*C-Ciy alkyl, (Co-Cg alkyDNR*'C,-Ciy alkenyl, (Cy-Cg
ally)NR*Cy-C1g alkynyl, (Co-Cg alky)NR¥H,, (Co-Cs alkyl)C(O)C-Cig alkyl, (Co-Cs
alky)C(O)C,-Cyg alkenyl, (Co-Cy alky)C({O)C3-Cg alkynyl, (Cy-Cs alkyDC(OYH, (Co-Cg
alky)C(O)aryl, (Co-Ca alkyl)C(O)heteroaryl, (Cp-Cy alkyDC(O)OC-Cys alkyl, (Cy-Cg
alkyD)C(0O)OC;-Ci5 alkenyl, (Ce-Cs alky)C(O)YOC,-Cyz alkynyl, (Co-Cy alkyDC(0)OH,
(Co-Cs alkyl)C(O)O aryl, (Co-Cs alkyD)C(O)O heteroaryl, (Cy-Cg alky)OC({O)C-Cz
alkyl, (Co-Cs alkyl)OC(O)Cy-Ciy alkenyl, (Cy-Cy alkyl)OC(0)Cy-Cyg alkynyl, (Co-Cg
alky)C(ONR™C-Cyy  alkyl, (Co-Cy  alkyDC(OINR*C,-Ci3  alkenyl, (Cg-Cg
alky)C(O)NR*C,-Cyg alkynyl, (Co-Cg alkyl)C(OINR**H,, (Co-Cg alkyl)C(ONR*aryl,
(Co-Cs  alky)C(O)NR*heteroaryl, (Co-Cg  alkyDNR™C(0)C1-Cqs  alkyl, (Co-Cs
alkyDNR*C(0)C,-Cs  alkenyl, or (Co-Cy alkyD)NRHMC(0)C-Cis  alkynyl, (Co-Cg
alkyDNR*C(O)OH, (Cp-Cy alkyl)OC(O)OC-Cis alkyl, (Co-Cg alkyDOC(O)OC,-Cig
alkenyl, (Cp-Cy alkyl)OC(O)OC,-Cis  alkynyl, (Co-Cs alkyDOC(O)YOH, (Co-Cs
alkyl)OC(OINR™C(-Crz  alkyl, (Co-Cs  alkyDOC(O)NR*C,-Cys  alkenyl, (Co-Cs
alkyYOC(OYNR*Cp-Cy5 alkynyl, (Co-Cy alky) OC(OINR* Hs, (Co-Cs alky)NR*(0)OC;-
Cis alkyl, (Co-Cy alkyDhNR*'(O)OC,-Cig alkenyl, (Co-Cy alky)NR*H(O)OC,-Cis alkynyl,
or (Co-Cy allcyl)NR24(O)0H; R*is hydrogen or C;-Cigalkyl.

R? is hydrogen, (Co-Cg alkyDhalo, Ci-Cyg alkyl, C,-Cyg alkenyl, C,-Cis alkynyl,
heteroalkyl, (Cy-Cq alkylaryl, (Co-Cy alkyDheteroaryl, (Co-Cg alkyl)OC,;-Cig alkyl, (Co-
Cg alkyl)OC,-Cyg alkenyl, (Cp-Cs alkyl)OC,-Cyg alkynyl, (Co-Cg alkyD)OH, (Co-Cy
alkyD)SH, (Co-Cg alkyD)NR*C(-Cig alkyl, (Co-Cs alkyl)NR*(C,-Cig alkenyl, (Co-Cs
alkyDNR™C,-C 3 allynyl, (Cp-Cg alkyDNR*H,, (Co-Cy alkyl)C(O)Ci-Cyg alkyl, (Co-Cs
alkyYC(O)C,-C 3 alkenyl, (Cop-Cs alkyYC(O)Cy-Ci5 alkynyl, (Co-Cs alkyl)C(OYH, (Co-Cs
alkyDC(O)aryl, (Co-Cy alkylYC(Odlheteroaryl, (Co-Cg alkyD)C({O)OC,-Cy5 alkyl, (Cg-Cg
alky)C(OYOC,-Cqg alkenyl, (Co-Cy alkyl)C(O)YOC;-Cyg alkynyl, (Co-Cy alkyC(0)OH,
(Co-Cg alkyD)C(O)YO aryl, (Cy-Cs alkyl)C(O)YO heteroaryl, (Co-Cg alkyDOC(O)YCi-Cig
alkyl, (Co-Cg alkyDYOC(O)Cy-Ciz alkenyl, (Co-Cy alkyDOC(HC,-Cis alkynyl, (Co-Cs
alkyDC(OINRMC-C13  alkyl, (Co-Cs  alkyDC(OINR*C,-Cry  alkenyl,  (Co-Cs
alkyDC(ONRMCy-C g alkynyl, (Co-Cy alkyl)C(OINR*H,, (Co-Cy alkyl)C(O)NR*aryl,
(Co-Cy  alkyDC(ONR*heteroaryl, (Co-Cg  alkyD)NR¥*C(0)C,-C1s  alkyl, (Co-Cg
alkyDNR** C(0)C-Cy  alkenyl, or (Co-Cs alkyDNR*C(0)Cy-Cig  alkynyl, (Co-Cg
alkyDNR*C(O)OH, (Co-Cy alky)OC(0)OC;-Ciy alkyl, (Co-Cg alky)OC(O)YOC,-Cig
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alkenyl, (Co-Cg alky)OC(0)OCy-Cis  alkynyl, (Ce-Cs alkyDOC(O)OH, (Co-Csg
alkyDOC(O)NR™MC-Cis  alkyl, (Co-Cs  alkyDOC(OINR*(,-Cpg  alkenyl, (Co-Cg
alkyD)OC(OINR*C,-C)g alkynyl, (Co-Cy alkylYOC(OINR*H,, (Cp-Cy alky)NR?*(0)OC; -

Cis alkyl, (Ce-Cg alkyD)NR*(0)OC,-C g alkenyl, (Ce-Cy alkyl)NR?*HO)OC,-C g alkynyl,

or (Co-Cs alky)NR*(O)OH:;

R* is hydrogen, (C¢-Cs alkyDhalo, Cy-Ciz alkyl, C;-Ciz alkenyl, C;-Cisz alkynyl,
heteroalkyl, (Cy-Cs alkyl)aryl, (Co-Cy alkyDheteroaryl, (Cqo-Cg alkyl)OC-Cig alkyl, (Co-Cg
alky)OC,-Cyg alkenyl, (Co-Cg alkyl)OC;-Cig alkynyl, (Cy-Cy alky)OH, (Cy-Cs alkyl)SH,
(Ce-Cy alkyl)NRMCpClg alkyl, (C¢-Cg ail(yl)NRMCz-C[g alkenyl, (Cy-Cs alkyl)NRMCz-Clg
alkynyl, (C¢-Cs all<y1)NR24H2, (Co-Cy alkyDC(O)Cy-Cig alkyl, (Co-Cs alkylYC(O)C2-Cis
alkkenyl, (Co-Cg alkyl)C(O)C2-C g alkynyl, (Co-Cg alkyDC(O)H, (Co-Cy alkyD)C(O)aryl, (Co-Cs
alky)C({O)heteroaryl, (Cg-Cg alkyl)C(O)YOCi_Cig alkyl, (Cp-Cg alky)C(O)OC,-C g alkenyl,
(Cy-Cy alky)C(O)OC,-C g alkynyl, (Co-Cq alkyl)C(OYOH, (Co-Cs alky)C(O)O aryl, (Co-Cs
alky)C(O)O heteroaryl, (Co-Cy alkylYOC(O)C:-Cig alkyl, (Cop-Cyg alkyl)OC(O)C,-Cy5 alkenyl,
(Co-Cs  alkyDOC(O)C,-Ciy  alkynyl, (Ce-Cs  alky)C(O)NR*C-Cis  alkyl, (Co-Cs
alkyDC(OINR?**C,-C1y  alkenyl, (Co-Cs  alkyDC(ONR*(C5-Cyy  alkynyl,  (Ce-Cs
alkyl)C(OINR**H,, (Cp-Cy alkyl)C(OINR™Maryl, (Co-Cg alkyl)C(O)NR**heteroaryl, (Ci-Cs
alky)NR*C(O)C-Cys  alkyl, (C¢-Cg  alkyDNR*@C(0YC,-Cg  alkenyl, or (Cy-Cs
alkyINR*C(O)C,-Cg alkynyl, (Co-Cy alkyDNR*C(OYOH, (Co-Cs alky)OC(OINR™ C-Cig
alkyl, (Co-Cs alkyDOC(O)OC:-Ciz alkenyl, (Co-Cs alkyDYOC(O)OC,-Cis alkynyl, (Co-Cs
alkyDOC(OYOH, (Co-Cs  alkyDOC(OINR*C-Cyg alkyl, (Co-Cy alkyDOC(OINR*Cy-Cg
alkenyl, (C¢-Cy alkyDOC(OINR*C,-Cig alkynyl, (Co-Cs alkyhOC(OINR*H,, (C¢-Cs
alkyDNR*(0)OC-Cyp alkyl,  (Co-Cs  alkyl)NR*(0)OC,-Cis  alkenyl,  (C¢-Cs
alky)NR*(0)OC,-Cyg alkynyl, or (Co-Cs alky)NR*(O)OH;

R7 is hydrogen, C,-Cig alkyl, C;-Ciy alkenyl, C,-Cis alkynyl, heteroalkyl, (Co-Cs
alkylaryl, (Co-Cy alkyDheteroaryl, (Co-Cy alkylYC(O)C-Ciy alkyl, (Cy-Cg alkyl)C(O)Cy-Cig
alkenyl, (Cy-Cg alkyl)C(O)Ce-Ci3 alkynyl, (Cp-Cg alkyD)C(O)H, (Cy-Cy alky)C(O)aryl, {Co-
Cg alkyD)C(O)heteroaryl, (Co-Cs alkyDC(O)YOC;-Cis alkyl, (Cy-Cg alkyDHC(O)YOC,-Cig
alkenyl, (Co-Cg alkyl)C(OYOC,-Cag alkynyl, (Co-Cy alkyDC(O)OH, Cq-Cy alky)C(O)O aryl,
(Co-Cg alkyD)C(OYO  heteroaryl,  (Cy-Cy all(yl)C(O)NR24C1-C13 alkyl,  (Co-Cqg
alky)C(OINR*(Cy-Crg alkenyl, (Co-Cg  alkyDCONR*'C,-Ciy  alkynyl,  (Co-Cg
alkyl)C(O)YNR*H,, (C-Cy alkyl)C(OYNR*aryl, or (Co-C; alkyl)C(OYNR**heteroaryl; and

R* is hydrogen or C;-Cg alkyl.
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[452] In some embodiments, Y comprises a structure of Formula E, wherein

R? is hydrogen, halo, OH, or C;-C7 alkyl;

R? is hydrogen, halo, OH, or C-C; alkyl;

R* is hydrogen, (C¢-Cy alkylihalo, C;-Cg alkyl, C»-Cg alkenyl, C,-Ciz alkynyl,
heteroalkyl, {Cy-Cy alkyDaryl, (Co-Cy alkyliheteroaryl, {(Cy-Cy alkylYOC-Cs alkyl, (Cy-Cs
alky)OC,-Cy alkenyl, (Cy-Cs alky)QC,-Cy alkynyl, (Cy-Cs alky)OH, (Co-Cy alky)SH, (Co-
Cg alkyD)NR*C-Cy alkyl, (Co-Cs alky)NR**C;0Cs alkenyl, (Co-Cs alkyD)NR**C;-Cy alkynyl,
(Co-Cs alky)NR**H,, (Cp-Cg alkyl)C(O)Cl—Cg alkyl, (Cy-Cy alkyDC(O)YC,0Cs alkenyl, (Cp-Cs
alkyDC(O)C2-Cg  alkynyl, (Cy-Cg alky)C(OYH, (Co-Cez alkyDC(O)aryl, (Co-Cs
alkyD)C(O)heteroaryl, (Cy-Cs alkyD)C(O)YOC,-Cy alkyl, (Cy-Cy alkyl)C(O)OC,-Cy alkenyl,
(Co-Cs alkyDC(0)OC;-Cy alkynyl, (Cp-Cy alkyl)C{O)OH, (Cy-Cy alkyl)C(O)O aryl, (Co-Cy
alky)C(OYO heteroaryl, (Co-Cy alkyl)YOC(O)C-Cy alkyl, (Co-Cs alkyDOC(O)C3z-Cs alkenyl,
(Co-Cs  alkyDOC(O)C,-Ciz  alkynyl, (Co-Cg  alkyDC(O)NR*C;-Cg  alkyl, (Cy-Cg
alkyDC(OINR*#C,-Cs  alkenyl, (Co-Cs  alky)C(OINR¥C,-Cy  alkynyl,  (Co-Cs
alky)C(OINR*H,, (Co-Cg alkyDC(OINR™aryl, (Co-Cg alkyl)C(O)NR**heteroaryl, (Cop-Cs
alkyDNR™C(O)Ci-Cs  alkyl, (Co-Cg  alkyDNR™C(O)C,-Cg  alkenyl, or (Co-Cs
alkyINR** C(0)C,-Cg alkynyl, (Co-Ca alky DINR*C{OYOH, (Co-Cs alky)OC(0)OC-Cy alkyl,
(Co-Cg  alkyDOC(0)OC;-Cs  alkenyl, (Co-Cz alkyDOC(OYOC,-Cg alkynyl, (Cp-Cy
alkyDOC(OYOH, (Co-Cs alky)OC(O)NR*C-Cg alkyl, (Cp-Cs alky)OC(OYNR>C,-Cy
alkenyl, (Co-Cg alkyl)OC(O)YNR**C,-Cy alkynyl, (Co-Cs
alkyDOC(OYNR?H,, (Co-Cy  alkyDNR¥(O)OC-Cy alkyl, (Co-Cs  alky)NR*(0)OC,-Cy
alkenyl, (Co-Cg alkyl)NR*(0)OC,-Cy alkynyl, or (Co-Cg alkyl)NR**(O)YOH;

R’ is hydrogen, C;-Cg alkyl, C;-Cs alkenyl, Cy-Cy alkynyl, heteroalkyl, (Co-Csg
alkyDaryl, (Co-Cg alkyheteroaryl, (Cy alkyl)C(O)C-Cy alkyl, (Cy alky)C(0)C,-Cs alkenyl,
(Co alkyl)C(O)C,-Cy alkynyl, (Co)C(O)aryl, (Co)C(O)heteroaryl, (Co)C(O)YOC-Cy alkyl, (Co
alky)C(0)OC;-Cy alkenyl, (Cy alkyYC(OYOC,_Cy alkynyl, or (Cy atkyl)C(O)OH; and

R* is hydrogen or C,-C7 alkyl.

[453] For example, R® is hydrogen or methyl; R* is hydrogen or methyl; R* is (Cy
alky)C(O)C-C4 alkyl, acetate, cypionate, hemisucciniate, enanthate, or propionate; and R’
ts hydrogen, C(O)CHj;, or C{(OYCH,CH;,

[454] Nonlimiting examples of compounds of Formula E include:
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Progesterone 19-nor-progesterone Medroxyprogesterone
and derivatives thereof.

[455] In embodiments wherein Y comprises a structure of Formula I, Y is conjugated to L
(e.g. when L is a linking group) or Ab (e.g. when L is a bond) at any position of Formula E
that is capable of reacting with Ab or L. One skilled in the art could readily determine the
position of conjugation on IFormula E and means of conjugation of Formula E fo Ab or L in
view of general knowledge and the disclosure provided herein. In some embodiments,
Formula E is conjugated to L. or Ab at any of positions 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13,
14, 15,16, 17, 18, 19, 20, 21, 22, 23, or 24 of Formula E. In some embodimenis, Formula E
is conjugated to L or Ab through position 3 or 17 of Formula E,

[456] In other embodiments, Y acts at a progesterone receptor but is not is not encompassed

by Formula E. For example, Y can comprise the below structure and analogs thereof:
hle .QH

Norethidrone

[457] In some embodiments, Y acts at an androgen receptor (AR). In some embodiments, Y
comprises any structure that permits or promotes agonist activity at the AR, while in other
embodiments Y is an antagonist of AR. In exemplary embodiments, Y comprises a structure
of Formula F:

g
W O 4

fﬁ"‘j:r:;ﬁj\;f
wherein R', when present, R, R? and R® are each independently a moiety that permils
or promotes agonist or antagonist activity upon binding of the compound of Formula F to
the AR; and each dashed line represents an optional double bond, with the proviso that no

more than one of the optional carbon-carbon double bond is present at position 5. In
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some embodiments, Formula F further comprises one or more substituents at one or more

of positions 1,2, 4, 5,6,7, 8,11, 12, 14, 15,16, and 17.

[458] In some embodiments, Y comprises a structure of Formula F wherein

R* s hydrogen, (Cy-Cy alkylyhalo, Ci-Cy alkyl, C;-Cyg alkenyl, C;-Cg alkynyl,
heteroalkyl, (Cy-Cs alkyDaryl, (Cp-Cy alkyl}heteroaryl, (Co-Cg alkyl)OC1-Cig alkyl, (Co-
Cq alky)OC,-Cg alkenyl, (Cp-Cs alkyl)OCy-Cig alkynyl, (Cp-Cy alkyYOH, (Cy-Cg
alkyl)SH, (C-Cs alkyl)NR**C,-Ci5 alkyl, (Cg-Cg alkyl)NR*'C,-C g alkenyl, (Co-Cy
alkyl)NR*(,-Chg alkynyl, (Co-Cs alkyDNR* 1., (Co-Cs alkyDC(O)C1-Cs alkyl, (Co-Cs
alky)C(O)C;3-Cg alkenyl, (Co-Cy alky)C(O)YCy-Cig alkynyl, (Ce-Cg alkyHC(O)YH, (Cy-Cs
alky)C(O)aryl, (Co-Cy alky)C({O)heteroaryl, (Cy-Cs alkyl)C(O)YOC1-Cg alkyl, (Co-Cg
alkyD)C{OYOC,-Cyg alkenyl, (Cy-Cy alkyYC(OYOC;-Cyg alkynyl, (Cy-Cg alky)C{O)OH,
{Cn-Cy alky)C(OYO aryl, (Cy-Cy alkyl)C(O)O heteroaryl, {Cy-Cy alkyl)OC(O)C-Cis
alkyl, (C¢-Cy alkyD)OC(O)C,-Ci5 alkenyl, (Co-Cy alky)OC(0)C,-Coy alkynyl, (Co-Cy
alkyD)C(O)NR*C-Cyz alkyl, (Co-Cs alky)C(OINR*C,-C g alkenyl, (Co-Cs
alkyl)C(O)NR*C,-C 5 alkynyl, (Co-Cy alkyl)C(O)NR* H,, (Cy-Cs alkyDC(O)YNR*aryl,
(Co-Cs alkyl)C(OINRMheteroaryl, (Co-Cs alky)NR*C(0)C,-Chs alkyl, (Co-Cs
alky)NR*'C(0)C;,-C 5 alkenyl, or (Co-Cg alky)NR¥C{0)C,-C 5 alkynyl, (Co-Cy
alky )NR*C(0)OH, (Cy-Cg alkyDOC(O)OC,-Cg alkyl, (Co-Cy alky) OC(O)YOC-Crg
alkenyl, (Co-Cjy alkyDOC(O)OC,-Cyg alkynyl, (Co-Cy alkyDOC(O)YOH, (Co-Cs
alky)OC(OYNR™C;-C g alkyl, (Co-Csg alkyDOC(ONRC-Cy5 alkenyl, (Co-Cy
alkyl)OC(O)NR*C,-Cig alkynyl, (Co-Cg alky)OC(OINR* Ha, (Co-Cg alkyl)NR*(0)OC;-
Crs alkyl, (Co-Cy alkyDNR*(OYOC,-Cis alkenyl, (Co-Cy alkyDINR?*H0)OC,-C g alkynyl, -
or {Co-Cy alkyDNR*(0)OH;

R’ is hydrogen, (Cy-Cs alkylhalo, C|-C;3 alkyl, Cy-Cyg alkenyl, C,-C, g alkynyl,
heteroalkyl, (Co-Cs alkylaryl, (Co-Cg alkylheteroaryl, (Cy-Cy alkyYOC-Ciy alkyl, (Co-
Cy alky)OC;,-Cis alkenyl, {Co-Cy alkyl}OC,-Cig alkynyl, (Co-Cs alkyYOH, (Co~Cy
alkyl)SH, (Cq-Cg alkyDNR*C,-Cy5 alkyl, (Co-Cyg alkyl)NR*Cy-Ci5 alkenyl, (Co-Cy
alkyl)NR™C,-C5 alkynyl, (Co-Cs alkyl)NR*H,, (Co-Cs alkyl)C(O)cg-c]g alkyl, (Co-Csg
alky)C(O)C,-Ciy alkenyl, {Cy-Cy alkyl)C({O)C,-Cig alkynyl, (Cp-Cs alkyl)C(OYH, (Co-Cs
alkyD)C(O)aryl, (Cy-Cy alky)C{OQ)hetercaryl, (Co-Cy alkyDC(O)OC-Cyz alkyl, (Co-Cy
alkyDC{OYQC5-Cig alkenyl, (Cy-Cg alkyl)C{OYOC,-Cqg alkynyl, (C-Cy alkyl)C(0)YOH,
(Co-Cs alkyl)C(O)O aryl, (Cy-Cy alkyYC(O)O heteroaryl, (Cy-Cy alkyDOC(O)C-Cyg
alkyl, (Co-Cyg alkyl)OC(O)C;-Cig alkenyl, (Cy-Cy alky)OC(0YC,-Cys alkynyl, (Co-Cy
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alkyY)C(OINR?'C,-Cyg alkyl, (Co-Cg alkyl)C(O)NR*C,-Cig alkenyl, (Co-Cg
alky)C(OINR*C,-C g alkynyl, (Co-Cy alky)C(O)NR*Hy, (Co-Cg alkyl)C(OINR**aryl,
(Co-Cy alkyDC(OINR*heteroaryl, (Co-Cs alkyDNR™C(O)C1-Cis alkyl, (Co-Cs
alkyDNR*C(0)C,-Cy alkenyl, or (Co-Cs alky)NR* C(0)Cy-C 5 alkynyl, (Co-Cs
alkyD)NR*C(O)OH, (Co-Cg alky))OC(OYOC-C1g alkyl, (Co-Cs alkyl)OC(0)OC,-C g
alkenyl, (Cy-Cjy alky)OC(O)OC;-C, g alkynyl, (Cy-Cg alky)OC(O)YOH, (Cy-Cs
alkyD)OC(OINR™C -Cy3 alkyl, (Co-Cg alkyl)OC(OINR>*C,-Ciy alkenyl, (Co-Cq
alkyDOC(O)NR?C,-C 5 alkynyl, (Co-Cs alky)OC(OINR*H,, (Co-Cs alkyDNR**(0)OC -
C1g alkyl, (Co-Cg alky)NR**(0)OCy-C g alkenyl, (Co-Cs alky)NR?**(0)OC,-Cy5 alkynyl,
or (Cy-Cy alkyINR*(0)OH;

R® is hydrogen, C,-Cs alkyl, C-Cig alkenyl, Ca-C s alkynyl, heteroalkyl, (Co-Cs
alkyDaryl, (Co-Cy alkyDhetcroaryl, (Cy-Cy alky)C(O)C;-Cg alkyl, (Co-Cy alkyDC(O)C;-
Cyg alkenyl, (Cyp-Cs alky)C(O)Cy-Cig alkynyl, (Co-Cy alkyDC(OYH, (Co-Cs
alkyD)C(O)aryl, (Cy-Cy alkyDYC({Odheteroaryl, (Cy-Cy alkyYC(OYOC-C;5 alkyl, (Co-Cs
alkyDC(O)OC;-Ciy alkenyl, (Cy-Cs alkyl)C({O)OC,-C15 alkynyl, (Co-Cy alky)C(O)OH,
Co-Cs alkyDC(O)O aryl, (Co-Cs alkyl)C(O)O heteroaryl, (Co-Cy alky)C(ONR*C1-Cig
alkyl, (Cg-Cg alkyDC(OINRC5-Cyg alkenyl, (Co-Cg alkyl) C(OINR? Cy-Cyg alkynyl, (Co-
Cg alkyDC(OINR*H,, (Co-Cs alkyl)C(O)NRMaryl, (Co-Cs alkyl)C(O)NR*heteroaryl , or
SOﬁH; and

R** is hydrogen or C;-C 5 alkyl.

[459] In some embodiments, Y comprises a structure of Formula E,

wherein R! is hydrogen, C-Cy alkyl; (Co-Cs alkyl)C(O)C-Cy alkyl, (Co-Cs alkyl)C(O)aryl, or
S0sH,

R is hydrogen, halo, OH, or C;-Cy alkyl,

R is hydrogen, halo, OH, or C;-C5 alkyl;

RS is hydrogen, C;-Cs alkyl, C;-Cy alkenyl, C3-Cs alkynyl, heteroalkyl, (Co-Cs alkylaryl, (Cp-
Cs alkyDheteroaryl, (Cg-Cy alkyl)C{O)C,-Cs alkyl, (Co-Cs alky)C(O)C3-Cy alkenyl, (Co-
Cg alkyl)C(O)Cy-Cy alkynyl, (Cy-Cg alkyDC{OYH, (Cp-Cy alky)C(O)aryl, (Co-Cy

alkyDC(O)heteroaryl, (Co-Cs alky)C(OYOC-Cy alkyl, (Co-Cy alkyl)C{OYOC,-Cyg alkenyl,
(Co~Cy alky)C(O)OC;-Cy alkynyl, (Cy-Cy alkyYC(O)OH, C-Cy alkyDC(ONO aryl, (Cp-Cy
allky)C(O)O heteroaryl, (Co-Cy alkyl)C{O)NR*C;-Cy alkyl, (Co-Cs alkyl)C(O)NR*'C,-Cy
alkenyl, (Co-Cg allyl)C(O)NR*(,-Cy alkynyl, (Co-Cy alky)C(OYNR*H,, (Co-Cs
allkyYC(OYNR**aryl, or (Co-Cs alkyl)C(O)NR24hcter0aryl; and
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R* is hydrogen or C;-C5 alkyl.
[460] For example, R' is hydrogen or absent; R is hydrogen or methyl; R? is hydrogen or
methyl; and R® is H or absent.

[461] Nonlimiting examples of compounds of Formula F include:

.e_H%?H “jfﬂ E-H-"‘fw
Jil:b : @ Qﬁ )

Testosterone, Dehydroepiandrosterone, Androstenedione, 5-Androstenediol,

_—

o

=l
IG‘And,ros‘u:rone, Dihydrotestosterone,

and derivatives thereof.
[462] In embodiments wherein Y comprises a structure of Formula F, Y is conjugated to L
(e.g. when L is a linking group) or Ab (e.g. when L is a bond) at any position of Formula F
that is capable of reacting with Ab or L. One skilled in the art could readily determine the
position of conjugation on Formula F and means of conjugation of Formula F to Ab or L in
view of general knowledge and the disclosure provided herein. In some embodiments,
Formula F is conjugated to L or Ab at any of positions 1, 2, 3,4, 5, 6,7, 8,9, 10, 11, 12, 13,
14, 15, 16, 17, 18, 19, 20, 21, or 22 of Formula F. In some embodiments, Formula F is
conjugated to L or Ab at position 3 or 17 of Formula F,
[463} In some embodiments, the binding of the NRL to the Type I nuclear hormone receptor
results in agonist activity (or antagonist activity) in some but not all cells or tissues
expressing the Type I nuclear hormone receptor,
[464] In some embodiments of the invention, the NRL (Y) acts on a Type II nuclear
hormone receptor. In some embodiments, Y can have any structure thal permits or promotes
agonist activity upon binding of the ligand to a Type I nuclear hormone receptor, while in
other embodiments Y is an antagonist of the Type II nuclear hormone receptor. In exemplary
embodiments, Y exhibits agonist (or antagonist) activity at a thyroid hormone receptor (TR),
retinoic acid receptor (RAR), peroxisome proliferator activated receptor (PPAR), Liver X
Receptor (LXR), farnesoid X receptor (FXR}, vitamin D receptor (VDR), and/or pregnane X
receptor (PXR).
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[465] In some embodiments, Y acts at a thyroid hormone receptor (e.g. 'I'Ra, TR ). In some
embodiments, Y comprises any structure that permits or promotes agonist activity at the TR,
while in other embodiments Y is an antagonist of TR. Nonlimiting examples of Y include the

following compounds:

i }*m |4 ]

H;N‘E{(W“&WQMG“ """" : G _________ mm

Thyroxine (T,), Triiodothyroxine (T},

2

and derivatives thereof.
[466] In embodiments wherein Y comprises a structure that permits or promotes agonist or
antagonist activity at a TR, Y is conjugated to L (e.g. when L is a linking group) or Ab (e.g.
when L is a bond) at any position of Y that is capable of reacting with Ab or L, One skilled
in the art could readily determine the position of conjugation on Y and means of conjugation
of Y to Ab or L in view of general knowledge and the disclosure provided herein. In some
embodiments, Y is conjugated to L or Ab through any position of Y. In some embodiments,
Y is conjugated to L or Ab through the carboxylic acid or alcohol moicties, as indicated

below:

Thyroxine

[467] In some embodiments, Y acts at a retinoic acid receptor (e.g. RARa, RARP, RARy).
In some embodiments, Y comprises any structure that permits or promotes agonist activity at
the RAR, while in other embodiments Y is an antagonist of RAR. In exemplary

embodiments, Y comprises a structure of Formula G:

My, ok, T ?H%
PN AR S R

L“'I by

wherein R'' is a moiety that permits or promotes agonist or antagonist activity upon the
binding of the compound of Formula G to a RAR, and ™™ represents either I or Z

stereochemistry.
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[468] In some embodiments, Y comprises a structure of Formula G wherein R'" is C(O)OH,
CH,OH, or C(O)H. In some embodiments, Y comprises a structure of Formula G wherein R'!
is a carboxylic acid derivative (e.g. acyl chloride, anhydride, and ester).

[469] Nonlimiting examples of the compound of Formula G include:

H;{G ,C:HB C'H;] Hg
i}g\ R R
Hy
Aftrams-ret reic s , Festiryal
HaC CHy  THs
N M“'m. e
M, G, T CHy O E i R
R, w&:«*“i’s’*‘ - g
H CHy  HyC
GHy ™ 0H
Retinal 11-cis-retinoic acid

[470} In embodiments wherein Y comprises a structure of Formula G, Y is conjugated to L
(e.g. when L is a linking group) or Ab (e.g. when L is a bond) at any position ol Formula G
that is capable of reacting with Ab or L.. One skilled in the art could readily determine the
position of conjugation on Y and means of conjugation of Y to Ab or L, in view of general
knowledge and the disclosure provided herein. In some embodiments, Y is conjugated to L
or Ab through any position of Y. In some embodiments, Formula G is conjugated to L or Ab
at R''.
[471] In some embodiments, Y acts at a peroxisome proliferator activated receptor (e.g.
PPARa, PPARB/S, PPARY). In some embodiments, Y comprises any structure that permits
or promotes agonist activity at the PPAR, while in other embodiments Y is an antagonist of
PPAR. In some embodiments, Y is a saturated or unsaturated, halogenated or
nonhalogenated free fatty acid (FFA) as described by Formula H:
RYE R
HD’“T’F{ el
QR
wherein n is 0-26 and each R'?, when present, is independently a moiety that permits or
promotes agonist or antagonist activity upon binding of the compound of Formula H to a
PPAR.
[472] In some embodiments, Y comprises a structure of Formula H, wherein n is 0-26 and
each R', when present, is independently hydrogen, C,-C; alkyl, or halogen. In some

embodiments Formula B is saturated such as, for example, formic acid, acetic acid, n-caproic
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acid, heptanoic acid, caprylic acid, nonanoic acid, capric acid, undccanoic acid, lauric acid,
tridecanoic acid, myristic acid, pentadeconoic acid, palmitic acid, heptadecanoic acid, stearic
acid, nonadecanoic acid, arachidic acid, heneicosanoic acid, behenic acid, tricosanoic acid,
perfluorononanoic acid (see below), perfluorooctanoic acid (see below), and derivatives

thereof,
FEFR FEFFRF

F}G}KKX . OH  Fil

. ..\
FFFFFF o FF¥F BFF F

Perfluorononanoic acid Perfluorooctanoic acid

[473] In some embodiments Formula H is unsaturated with ecither c¢is or frans
stereochemistry such as, for example, mead acid, myristoleic acid, palmitoleic acid, sapienic
acid, oleic acid, linoleic acid, a-linolenic acid, elaidic acid, petroselinic acid, arachidonic
acid, dihydroxyeicosatetraenoic acid (IHHETE), octadecynoic acid, eicosatriynoic acid,
eicosadienoic acid, eicosatrienoic acid, eicosapentaenoic acid, erucic acid, dihomolinolenic
acid, docosatrienoic acid, docosapentaenoic acid, docosahexaenoic acid, adrenic acid, and
derivatives thereof.

[474] in embodiments wherein Y comprises a structure of Formula H, Y is conjugated to L
(e.g. when L is a linking group) or Ab (e.g. when L is a bond) at any position of Formula I
that is capable of reacling with Ab or L, One skilled in the art could readily determine the
position of conjugation on Formula H and means of conjugation of Formula H to Ab or L in
view of general knowledge and the disclosure provided herein. In some embodiments,
Formula H is conjugated to L or Ab at any position on Formula H. In some embodiments,
Formula H is conjugated to L or Ab through the terminal carboxylic acid moiety.

[475] In some of these embodiments, Y is an eiconsanoid. In specific embodiments, Y is a
prostaglandin or a leukotriene. In some exemplary embodiments, Y is a prostaglandin having

a structure as described by Formulae J1-J6:

Rid ; %ﬁ‘: s 3 R?B Hﬁ_ R‘E& : ?gﬁm
oL e e
" : @i ‘R

ﬁﬂf

IREIE \}Jr‘ RS it T 1 “ L
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wherein each R 13 is independently a moiety that permits or promotes agonist or
antagonist activity upon the binding of the compound of IFormula J to a PPAR (e.g. PGJ2 as

shown below):
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[476] In some embodiments when Y comprises a structure of any one of Formulae J1-J6,

cach R" is independently C;-Cg alkyl, C;-Cy alkenyl, C7-Cy alkynyl, or heteroalkyl.

[477] In embodiments wherein Y is an eicosanoid, Y is conjugated to L (e.g. when L is a
linking group) or Ab (e.g. when Ab is a bond) at any position of the eicosanoid that is
capable of reacting with Ab or L. One skilled in the art could readily determine the position
of conjugation on Y and means of conjugation of Y to Ab or L. in view of general knowledge
and the disclosure provided herein. In some embodiments, Y is conjugated to L or Ab
through any position of Y. In some embodiments, the eicosanoid is conjugated to L or Ab
through a terminal carboxylic acid moiety or through a pendant aleohol moiety.

[478] In some exemplary embodiments, Y is a leukotriene having a structure as described

by Formula K or a derivatized form of Formula K:

1
P
‘,\Hﬁm

wherein each R is independently a moiety that permits or promotes agonist or antagonist
activity upon the binding of the compound of Formula K to a PPAR (e.g. leukotriene B4 as

shown below):
s

“"u\ﬁl\ﬁ

[479] In some embodiments when Y comprises a structure of Formula K, each R ig
independently C3-C3 alkyl, C3-C 3 alkenyl, C3-Ciz alkynyl, or heteroalkyl.

[480] In embodiments wherein Y comprises a structure of Formula K, Y is conjugated to L
(e.g. when L is a linking group) or Ab (e.g. when L is a bond) at any position of Formula K
that i capable of reacting with Ab or L. One skilled in the art could readily determine the
position of conjugation on Formula K and means of conjugation of Formula K to Ab or L in
view of general knowledge and the disclosure provided herein. In some embodiments,
Formula K is conjugated to L. or Ab at any position on Formula K. In some embodiments,
Formula K is conjugated to L. or Ab through the terminal carboxylic acid moiety or through a

pendant alcohol moiety.
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[481] In some exemplary embodiments, Y is a thiazolidinedione comprising a structure as

described by Formula L:

A,
3

Nonlimiting examples of the compound of Formula L include:

CLMW“"Q% Ueae .\/Hﬁ"”

5
Rosiglitazone Pioglitazone
Fhogher
o fFHy
Moy, z" i:}._ ‘\)\%NH
g
Troglitazone

and derivatives thercof.

10 [482] In embodiments wherein Y comprises a structure of Formula L, Y is conjugated to L
(e.g. when L is a linking group)} or Ab (e.g. when L is a bond) at any position of Formula L
that is capable of reacting with Ab or L. One skilled in the art could readily determine the
position of conjugation on Formula L. and means of conjugation of Formula L to Ab or L in
view of general knowledge and the disclosure provided herein. In some embodiments,

15 Formula L is conjugated to L. or Ab at any position on Formula L, such as, for example, a
pendant alcohol moiety, or through an aromatic substituent.

[483] In some embodiments, Y acts at a RAR-related orphan receptor (e.g. RORa, RORS,
RORy}. In some embodiments, Y comprises any structure that permits or promotes agonist
activity at the ROR, while in other embodiments Y is an antagonist of ROR.

20  [484] Nonlimiting examples of'Y include:

W ,E\HJ
i

" Hi
Cholesterol, Melatonin,
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ol WN ,fk ,ms %twji)\m,

aj(" 5y
CGP 52608, All-trans-retinoic acid,

and derivatives thereof.
[485] In embodimenis wherein Y acts at a ROR, Y is conjugated to L (e.g. when L is a
linking group) or Ab (e.g. when L is a bond} at any position of Y that is capable of reacting
with Ab or L., One skilled in the art could readily determine the position of conjugation on Y
and means of conjugation of Y to Ab or L in view of general knowledge and the disclosure
provided herein. In some embodiments, Y is conjugated to L or Ab through any position of
Y, such as, for example, any of the positions previously described herein.
[486] In some cmbodiments, Y acts at a liver X receptor (LXRa, LXR ). In some
embodiments, Y comprises any structure that permits or promotes agonist activity at the
LXR, while in other embodiments Y is an antagonist of LXR. In exemplary embodiments, Y
is an oxysterol (i.e. oxygenated derivative of cholesterol). Nonlimiting examples of Y in
these embodiments include 22(R)-hydroxycholesterol (see below), 24(S)-hydroxycholesterol

(see below), 27-hydroxycholesterol, cholestenoic acid, and derivatives thereof.

M, PH
fite ~hif
e '
ISOL
HGY e
22(R)-Hydroxycholesterol 24(8)-Hydroxychoiesterol

[487] In embodiments wherein Y acts at a LXR, Y is conjugated to L. (e.g. when L. is a
linking group) er Ab (e.g. when L is a bond) at any position of Y that is capable of reacting
with Ab or L. One skilled in the art could readily determine the position of conjugation on Y
and means of conjugation of Y to Ab or L in view of general knowledge and the disclosure
provided herein. In some embodiments, Y is conjugated to L. or Ab at any of positions 1, 2,
3,4,5,6,7,8 9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, or 26 of
Formula F. In some embodiments, Formula F is conjugated to L. or Ab at position 3 or 17 of
Formula F.

[488] In some embodiments, Y acts at the farnesoid X receptor (FXR). In some
embodiments, Y comprises any structure that permits or promotes agonist activity at the
FXR, while in other embodiments Y is an antagonist of FXR. In some of these embodiments,

Y is a bile acid. In exemplary embodiments, Y has a structure of Formula M.
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e s

wherein each of R", R'®, and R'7 are independently moieties that permit or promote agonist

or antagonist activity upon binding of the compound of Formula M to a FXR.

[489] In some embodiments when Y comprises a structure of Formula M, each of R** and
5 R are independently hydrogen, (Cy-Cg alkyl)halo, C;-Cig alkyl, C;-Cig alkenyl, Cy-Cig

alkynyl, heteroalkyl, or (Co-Cg alkyDOH; and R'7 is OH, (C-Cs alkyl)NH(C,-Cy4 alkyD)S05H,

or (Cy-Cs alkyD)NH(C,-C,4 alkyl)COOH.

[490] In some embodiments when Y comprises a structure of Formula M, each of R" and

R'¢ are independently hydrogen or OH; and R'” is OH, NH(C;-C, alkyD)S0sH, or NH(C;-Cs

10 alkyl)COOH.

[491] Nonlimiting examples of the compound of Formula M include:

TN gl

H H
Cholic acid Deoxycholic acid

HO

v p e P
o il ] o E’, he ”“""‘m—fﬁm_!
I ) I'«,'_lt—.'_["H\‘ )

F fn

B el

Chencodeoxycholic acid

15

Taurocholic acid Glycocholic acid

and derivatives thereof.
[492] In embodiments wherein Y comprises a structure of Formula M, Y is conjugated to L
20 (e.g. when L is a linking group) or Ab (e.g. when L is a bond) at any position of Formula M

that is capable of reacting with Ab or L. One skilled in the art could readily determine the
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position of conjugation on Formula M and means of conjugation of Formula M to Ab or L in
view of gencral knowledge and the disclosure provided herein. In some embodiments,
Formula M is conjugated to L. or Ab at any of positions 1,2,3,4,5,6,7,8,9,10, 11, 12, 13,
14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, or 25 of Formula M. In some embodiments,
Formula M is conjugated to L or Ab at position 3, 7, 12 or 17 of Formula M.

[493] In some embodiments, Y acts at the vitamin D receptor (VDR), In some
embodiments, Y comprises any structure that permits or promotes agonist activity at the
VDR, while in other embodiments Y is an antagonist of VDR, In exemplary embodiments, Y

has a structure of Formula N;

wherein each of R'® | R | R?? R , R?? | and R? are moieties that permit or promote
agonist or antagonist activity upon binding of the compound of Formula N to the VDR such
as, for example, any of the vitamin D compounds found in Bouillon et al., Endocrine
Reviews, 16(2):200-257 (1995).
[494] In some embodiments wherein Y comprises a structure of Formula N,

R'® and R" are each independently hydrogen, (Co-Cs alkyl)halo, (Co-Cs alkylheteroaryl,
or (Ce-Cy alkyDOH;

both of R*® arc hydrogen or both of R** arc taken together to form =CH2;

each of R*! and R* are independently C;-C4 alkyl; and

R* is C4-Cyy alkyl, Cy4-Cyg alkenyl, Cy-Cig alkynyl, heteroalkyl, (C4.C1g alkyDaryl, (C4.Cig
allkkyDheteroaryl, (Cy-Cg alkyD)OC-Cig alkyl, (Cy-Cg alkenyYOC;-Cyg alkyl, (Cp-Cg
alkynyl)OC,- Cy3 alkyl, (Cp-Cy alkyl)OC,-Cyg alkenyl, (Co-Cs alkyl)OC;-Cig alkynyl, (Cs-Cig
alkyl)OH, (C4-Cyg alkyD)SH, (Cs-C g alkenylYOH, (Cs-C g alkynyD)OH, (Co-Cg alky)NR*C)-
Cip alkyl, (Co-Cg alkenyDNR™C-Cip alkyl, (Co-Cg alkynyDNR*C,-Cis alkyl, (Co-Cs
alkyD)NR*C,-Ciz alkenyl, (Co-Cs alky)NR?**C,-C s alkynyl, (Co-Cy alkyD)C(O)C1-Cog alkyl,
(Co-Cy alkyDC(O)C,-Cy3 alkenyl, (Co-Cy alkyDC(O)VC,-Cig alkynyl, (Co-Cs alkyDC(OYH, (Cqy-
Cs alkyDC{O)aryl, {Co-Cg alkyDC(O)heteroaryl, (Co-Cs alky)C(OYOC|-Cyp alkyl, (Ce-Cg
alky)C(O)OC;-Ciy alkenyl, (Cy-Cy alkyl)C(O)YOC,-Cig alkynyl, (Ci-Cy alkylYC(O)OIT, (Cy-
Cs alkyl)C(O)O aryl, (Co-Csz alky)C(0)0 heteroaryl, (Co-Cy allkyDOC(0)C,-Cig alkyl, (Co-Cg
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alkyHOT(ONC-C g alkenyl, (Co-Cy alky)OCION,-Cry alkynyl, (Cp-Cy alkyDC{OWNRMC -
Cys atkyl, (Co-Cy alkyDC(OINRY Ca-Chg alkenyl, (Co-Cy alkyDCOINRYC,-Crg allynvl, (Cy-
Cy alkyDCIOINRP Ly, (Cop-Cy alkyhHC(OWR aryl, (Co-Cy alkyhC{OWR heteroaryl, (Co-Cy
allkyDNR™C(O)C-Chy alkyl, (Co-Cy  alkyDNRMCO)C:-Cy  alkenyl, or (Co-Cg  atky]
INR¥COY0-Cry alkynyl, (Co-Cg alkyINRYCOIOH, (Co-Cs allkyDOCIOIOC-Chy alkyl,
(Co-Cyg  alkyDOCIOYOC-Cig alkenyvl, (Co-Cy  alkyDOCNOC,-Cyy  alkyayl, (Ce-Cy
alky DOC(OYOH, (Cp-Cg  alkyDOCCONRMC-Cg alkyl, (Co-Cp  alkyDOCIOINRM C-C g
alkenyl, (Cop-Cg alkyDOC(OMRYCo-Cry alkynyl, (Co-Ce alkyDOCEOWNRY Hi.  (Co-Cs
alkyDNR™(OYWC-Cry alkyl,  (Cp-Cy  alkyDNRM(OWIC-Cry alkenyl,  (Co-Ca
10 alkyDHNRM™(OYOC-C g alkynyl, or (Cp-Cy alkyhHNR™(O)YOH; and

R™ is hydrogen or Ci~Cig alkyl.

Ln

[4953] Nonlimiting examples of the compound of Formula N include:

A

pte £
[,«m ;_f{\ LW.A\

A e R
T wted s e O
i

DS O 8 1

x,
"
e,

J"\

S+ S 2
Caleitriol, 25-Hydroxyvitamin D;,
and derivatives thereof,

[496] In embodiments wherein Y comprises a structure of Formula N, Y is conjugated to .
(e.q. when L is a linking group) or Ab (e.g. when L is & bond) at any position of Formula N
that is capable of reacting with Ab or L. One skilled in the art could readily determine the
position of conjugation on Formula N and means of conjugation of Formula N e Abor L in
20 wiew of general knowledge and the disclosure provided herein. In some embodiments,
Formula N is conjugated to L or Ab at any of positions 1,2, 3.4, 5,6, 7,8, 9, 10, 11, 12, 13,
14,15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, or 26 of Formula N. In somc embodiments,

Formula N is conjugated to L or Ab at position 1, 3, 19, or 23 of Formula N,
{497] In some ewbodiments, ¥ acts at the pregnane X receptor (PXR). In some
25  embodiments, Y comprises any structure that permits or promotes agonist activity at the
PXR, while tn other embodiments Y is an anlagonist of PXR, In somae embodiments, Y is a
steroid, antibiotic, antimycotic, bile acid, hyperforin, or a herbal compound, In sxemplary
embodiments, Y 1s compound that is able {o induce CYP3A4, such as dexamethasone and

rifampicin. In embodiments wherein Y comprises & siructure that acts at the PXR, Y is
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conjugated to L (e.g. when L s a linking group) or Ab (¢.g. when L is a bond) at any position
of Y that is capable of reacting with Ab or L. One skilled in the art could readily determine
the position of conjugation on Y and means of conjugation of ¥ to Ab or L in view of
general knowledge and the disclosure provided herein. In some embodiments, Y is
corjugated to L or Ab at any of positions on Y,

14981 In some embodiments, the NRL is derivatized or otherwise chemically modified to
comprise a reactive mwoiety that is capable of reacting with the glucagon superfamily peptide
{Ab) or the inking group (L), In the embodiments described herein, Y is derivatized at any
position of Y that is capable of reacting with Ab or L. The position of derivatization on Y is
apparent to one skilled in the art and depends on the type of NRL used and the activiiy that ig
desired. For example, in embodiments wherein Y has a structure comprising a tetracyelic
skeleton having three 6-membered rings joined to one S-membered ring or a variation
thereof, Y can be derivatized at any of positiens 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, 15,
te, 17, 18, 19, 20, 21, 22, 23, 24, or 25, Other positions of derivatization can be as
previously described herein.

{4991 The NRL can be derivatized using any agent known to one skilled in the art or
described herein {e.g. see The Linking Group section and the Chemical Modification of Ab
and/or Y subsection). For example, estradiol can be derivatized with succinic acid, succinic
anhydride, benzoie acid, ethyl 2-bromoacetate, or iodoacetic acid to form the below

derivatives of estradiol that are capable of conjugating to Ab or L.

ste P

P l—* .
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[500] Similarly. any of the aforementioned NRL can be derivatized by methods known in
the art.  Additionally, certain derivatized lipands are commercially available and can be
purchased from chemucal companies such as Sigma-Aldrich,

Conjugates

511

{5011 In some embodiments, the peptides and antibodies (Ab) described berein are
glycosylated, amidated, carboxylated, phosphorviated, esterified, N-aeylated, cycelized via,
e.g., a disulfide bridge, or converted into a salt {e.g., an acid addition salt, a basic addition
salt), and/or optionally dimerized, multimerized, or polymerized, or conjugated. As
described herein, Ab can be a glucagon superfamily peptide, glucagon related peptide,
10 including a Class 1, 2, 3, 4 or 5 glucagon related peptide, or esteocalcin, caleitomin, amylin,
or an analog, derivative or conjugate thereof.

{5302} The present disclosure also encompasses conjugates in which Ab of Ab-L-Y is
further linked to a heterologous moiety. The conjugation between Ab and the heterologous

moiety can be through covalent bonding, non-covalent bonding (e.g. electrostatic

.
(4]

interactions, hyvdrogen bonds, van der Waals interactions, salt bridges, hydrophobic
interactions, and the like), or both types of bonding. A wvariety of non-covalent coupling
systems may be used, including biotin-avidin, ligand/receptor, enzyme/substrate, nucleic
acid/mucleic acid binding protein, lipidilipid binding protein, cellular adhesion motecule
partners; or any binding partners or fragments thereof which have affinity for cach other. In
20 some aspects, the covalent bonds are peptide bowds.,  The conjugation of Ab to the
heterologous moiety may be indirect or divect conjugation, the former of which may involve
a linker or spacer. Suitable linkers and spacers are known in the art and include, but not
limited to, any of the linkers or spacers described herein.

1503} As used herein, the term "heterologous mwoilety" 1s synonymous with the term

|
LA

"conjugate moiety” and refers to any molecule {(chemical or biochemical, naturally-occurring
or non-coded) which Is different from Ab to which it is attached. Exemplary conjugate
moieties that can be linked to Ab include but are not limited o a heterologous peptide or
polypeptide {inchading for example, a plasma protein), a targeting agent, an immunoglobulin
or portion thereof (e.g., variable region, CDR, or Fo region), a diagnostic label such as a
30 radicisctope, flucrophore or enzymatic label, a polymer including water soluble polymers, or
other therapeutic or diagnostic agents, In some embodimenis a conjugate is provided
comprising Ab and a plasma protein, wherein the plasma protein is selected from the group

consisting of albumin, transferin, fibrinogen and globulins. In some embodiments the plasma
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protein moiety of the conjugate is albumin or transferin.  The conjugate in some

embodiments comprises Ab and one or more of a polypeptide, a nucleic acid molecule, an
antibody or fragment thereot, a polvmer, a quantum dot, a small molecule, a diagnostic agent,
a-carbohydrate, an amino acid.

Hvdrophilic Heterologous Moiery

[S04] Tn some embodiments, Ab described herein is covalently bonded to a hvdrophilic
moiety. As described herein, Ab can be a glucagon superfamily peptide, glucagon related
peptide, mcluding a Class 1, 2, 3, 4 or 5 glucagon related peptide, or osteocalein, calcitonin,
amvylin, or an analog, dertvative ov conjugate thercol, Hydrophilic moieties can be attached
to Ab under any suitable conditions used to react a protein with an activated polymer
molecule.  Any means known in the art can be used, including via acylaiion, reductive
alkylation, Michael addition, thiol alkylation or other chemoselective conjugation/ligation
methods through a reactive group on the PEG moiety (c.g., an aldchyde, amino, ester, thiol,
a-haloacetyl, maleimido or hydrazine group) to a reactive group on the target compound
{c.g., an aldehyde, amine, ester, thiol, a-haloacetyl, maleimide or hydrazino group).
Activating groups which can be used to link the water soluble polymer to one or more
proteins include without limitation sulfone, maleimide, sulfhydeyl, thiol, triflate, tresylate,
azidirine, oxirane, 3-pyridyl, and alpha-halogenated acyl grouap (e.g., alpha-todo acetic acid,
alpha-bromoacetic acid, alpha-chloroacetic acid). If attached to the peptide by reductive
alkylation, the polymer selected should have a single reactive aldehyde so that the degree of
polymerization is controlled. See, for example, Kinstler et al., Adv. Drug. Delivery Rev, 54
477-485 (2002); Roberts et al., Adv. Drug Delivery Rev. 54: 459-476 (2002); and Zalipsky et
al., Adv. Drug Delivery Rev. 16: 157-182 (1995).

{305} Further activating groups which can be used to link the hydrophilic moiety (water
soluble polymer) to a protein include an alpha-halogenated acyl group {(e.g., alpha-iodo acetic
acid, alpha-bromoacetic acid, alpha-chloroacetic acid). In speeific aspects, an amino acid
restdue of the peptide having a thiol is modified with a hydrophilic moeiety such as PEG, In
some embodiments, an amino acid on Ab comprising a thiol is modified with maleimide-
activated PEG in a Michae! addition reaction to result in a PEGylated peptide comprising the

thisether {inkage shown below;

229



OnCusp
2580 of 10951 Ex. 1038
WO 2013/188740 PCT/US2013/045834

[306] [n some embodiments, the thiol of an amine acid of Ab is modificd with a haloacetyl-
activated PEG in a nucleophilic stbstitution reaction to result in a PEGylated peptide
comprising the thioether linkage shown below:
Peptide
N \\‘A\ﬂ I;;iux,»~*' o s {(3/‘* M
5 G
[307] Suitable hvdrophilic moieties include polvethylene plyeol (PEG), polypropyvlene
glycol, polyoxyethylated polvols (e.g., POG), polyoxyethylated sorbitol, polyoxyethylated
glucose, polyoxyethylated glycerol  (POG),  polvoxyalkylenes, polvethylene glycol
propionaldehyde. copolymers of cthylene glycol/propylene  glyeol, monomethoxy-
10 polyethylene  glyeol,  mono-(C1-C10)  alkoxy- or arvioxy-polvethylene  glycol,
carboxymethyleellulose, polyacetals, pelyvinyl aleohol (PVA), polyvinyl pyrrolidone, poly-1,
3-dioxolane, poly-1.3,6-trioxane, cthyvlene/maleic anhydride copolymer, poly {beta.-amino
acids) (either homopolymers or random copolymers), polv(n-vinyl pyrrelidonepolyethylene

glycol, propropylene glveol homopobymers (PPG) and other polyvakyiene oxides,

it
Ly

polypropylene oxidefethylene oxide copelymers, colonic acids or other polysaccharide
polymers, Ficoll or dextran and mixtures thereof. Dextrans are polysaccharide polymers of
glucose subunits, predominantly linked by wi-6 linkages. Dextran is available in many
molecular weight ranges, e.g., about } kID to about 100 kD, or from about 5, 10, 15 or 20 kD
to about 20, 30, 40, 50, 60, 70, 80 or 90 kD.

20 [508] The hydrophilic moeiety, e.g., polvethylene glycol chain, in accordance with some
embodiments has a molecular weight selected from the range of about 500 to about 40,000
Daltons.  In some embodiments the polyethylene glycol chain has a molecular weight
selected from the range of about 500 o about 5,000 Daltons, or about 1,000 1o about 5,000

Daltons. In another embodiment the hvdrophilic moiety, e.g., polyethylene glycol chain, hag

25 a molecular weight of about 10,000 o about 20,000 Daltons. In vet other exemplary
embodiments the hydrophilic moiety, ¢.g. polyethylene glyeol chain, has a molecular weight
of about 20,000 1o about 40,000 Daliens.

[309] Linear or branched hydrophilic pelymers are contemplated. Resulting preparations of
conjugates may be essentially monodispesse or polydisperse, and may have about 0.5, 0.7, 1,
-

30 1.2, 1.5 or 2 polymer moicties per peptide.
[510] In some embodiments, the native amino acid of the peptide is substituted with an

amino acid having a side chain suitable for crosslinking with hvdrophilic moieties, to
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facilitate linkage of the hydrophilic moicty to the peptide. Exemplary amino acids inclade
Cys, Lys, Orm, homo-Cys, or acetyl phenylalanine (Ac-Phe). In other embodiments, an
amine acid modified to comprise a hydrophilic group s added to the peptide at the C-
terminus.

[$11] In some embodiments, the peptide of the conjugate is conjugated to a hydrophilic
moiety, e.g. PEG, via covalent linkage between a side chain of an amino acid of the peptide
and the hydrophilic moiety. In some embodiments, where Ab is a Class 1, 2, 3, 4 or 5
glucagon-related peptide, the peptide 15 conjugated to & hydrophilic moiety via the side chain
of an amino acid at pesition 16, 17, 21, 24, 29, 40, a position within a C-lerminal extension,
or the C-terminal amino acid, or a combination of these positions, In some aspects, the amino
acid covalertly linked to a hydrophilic moiety (e.g., the amino acid comprising a hydrophilic
moilety) is a Cys, Lys, Om, homo-Cys, or Ac-Phe, and the side chain of the amino acid is
covalently bonded to a hiydrophilic moiety (e.g.. PEG).

The Linking Group (L)

[512] As described herein, the present disclosures provide glucagon superfamily peptides
conjugated with NHR ligands having the formula Ab-L-Y, whevein 1. is & linking group or a
chemical bond. In some embodiments, L is stable in vivo. In some embodiments, L is
hydrolyzable in vive. In some embodiments, L is metastable in vivo.

[513] Ab and Y can be linked together through L using standard linking agents and
procedures known to those skilled in the art. In some aspects, Ab and Y arc fused directly
and L is a bond. In other aspecis, Ab and Y are fused through a linking group L. For
example, in some embodiments, Ab and Y are linked together via a peptide bond, optionally
through a peptide or amino acid spacer. In some embodiments, Ab and Y are linked together
through chemical conjugation, optionally through a linking group (1.}, In some embodiments,
L s directly conjugated to each of Ab and Y.

{314] <Chemical conjugation can occur by reacting a nucleophilic reactive group of one
compound to an electrophilic reactive group of another compound. In some embodiments
when L is a bond, Ab 1s conjugated to Y either by reacting a nucleophilic reactive moiety on
Ab with an electrophilic reactive moiely on Y, or by reacting an electrophilic reactive moiety
ont Ab with a nucleophilic redctive moiety .on Y. In embodiments when L is a group that
links Ab and Y together, Ab and/or Y can be conjugated to L. either by reacting a

nucleophilic reactive motety on Ab and/or Y with an electrophilic reactive moiety on L, or by
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reacting an electrophilic reactive moiety on Ab and/or 'Y with a nucleophilic reactive moiety
on L. Nonlimiting examples of nucleophilic reactive groups include amino, thiol, and
Lydroxyl.  Nonlimiting examples of electrophilic reactive groups include carboxyl, acyl
chlovide, anbivdride, ester, succinimide ester, alkyl halide, sulfonate ester, maleimide,
haloacetyl, and isocyanate. In embodiments where Ab and Y are conjugated together by
reacting a carboxylic acid with an amine, an activating agent can be used to form an activated
ester of the carboxvlic acid.

[515] The activated ester of the carboxyvlic acid can be, for example. N-hydroxysuccinimide
{NHS), tosylate (Tos), mesylate, triflate, a carbodiimide, or & hexatluorophosphate, In some
embodiments, the carbodiimide is 1 3-dicyclohexylearboditiude (DCC), 1 ,1-
carbonyldiimidazole (CDI), lethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride
(EDCY,  or 1 3-diisopropvlcarbodiimiide (DICD).  In some  embodiments, the
hexatluorophosphate i selected from a group consisting of hexafluorophosphate
benzotriazol-1-yl-oxy-tris{(dimethylamino)phosphonium hexafluorophosphate {BOP),
benzotriazol-l-yl-oxytripyrrolidinophosphonium  hexafluorophosphate  (PyBOP),  2-(1H-7-
azabenzotriazol-I-vl)-1 1 3,3-tetramethyl urontum bexafluorophosphate (HATU), and o-
benzotriazole-N, N N' N'-tetramethyl-uronivim-hexafluoro-phosphate (113 TL).

{316} In some embodiments, Ab comprises a nucleophilic reactive group (e.g. the amino
group, thiol group, or hvdroxyl group of the side chain of lyvsine, cysteine or sering) that is
capable of conjugating to an electrophilic reactive group on Y or L. In some embodiments,
Ab comprises an electrophilic reactive group (e.g. the carboxylate group of the side chain of
Asp or Glu) that is capable of conjugating to a nucleophilic reactive group on Y or L. In
some embodiments, Ab is chemically modified to comprise a reactive group that is capable
of conjugating directly to Y or to L. In some embodiments, Ab is moditied at the C~terminal
to comprise a natural or nonnatural amino acid with a nucleophilic side chain, such as an
amdno acid represented by Formula 1, Formuda 11, or Formula I, as previously described
herein. In exemplary embodiments, the C-terminal amino acid of Ab is sclected from the
group consisting of lysine, ornithine, serine, cysteine, and homocysteine. For example, the
C-terminal amino acid of Ab can be modified to comprise a lysine residue. In some
embodiments, Ab is modified at the C-terminal amino acid to comprise a natural or
nonnatural amino acid with an elecirophilic side chain such as. for example, Asp and Gla, In
some embodiments, an intornal amino acid of Ab is substitted with a natural or nonnatural

amine acid having a nucleophilic side chain, such as an amino acid represeated by Formula I
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Formula 11, or Formula 11, as previously deseribed herein. In exemplary embodiments, the
internal amino acid of Ab that i{s substituted is selected from the group consisting of Lyvsine,
ornithine, serine, cvsteine, and homocysteine, For example, an internal amino acid of Ab can
be substituted with a lysine residue. In some embodiments, an internal amino acid of Ab is
substituted with a natural or nonnatural amine acid with an electrophilic side c¢hain, such as,
forexample, Asp and Glu.

{5171 In some embodiments, Y comprises a reactive group that is capable of conjugating
directly to Ab or to L. In some embodiments, Y comprises a nucleophilic reactive group (e.g.
amine, thiol, hydroxyl) that is capable of conjugating to an electrophilic reactive group on Ab
or L. In some embodiments, Y comprises electrophilic reactive group {e.g. carbosyl group,
activated form of a carboxyl group, compound with a leaving group) that is capable of
conjugating to a nucleophilic reactive group on Ab or L. In some embodiments, Y i
chemieally modified to comprise either a nucleophilic reactive group that is capable of
conjugating to an electrophilic reactive group on Ab or L. In some embodiments, ¥ is
chemically wodified to comprise an electrophilic reactive group that is capable of
conjugating to a nucleophilic reactive group on Ab or L.

[518] In some embodiments, conjugation can be carried out through organosilanes, e,g,
aminosilane treated swith glutaraldehyde: carbonyvldiimidazole (CDI) activation of silanol
groups; or utilization of dendrimers. A variety of dendvimers are known i the art and include
poly {amidoaming) (PAMAM) dendrimers, which are synthesized by the divergent method
starting from ammonia or ethylenediamine initiator core reagents; a sub-class of PAMAM
dendrimers based on a tris-aminoethylene-imine core; radially lavered poly{amidoamine-
organostlicon) dendrimers (PAMAMOS), which are inverted unimolecular miicelles that
consist of hydrophilic, nucleophilic polyamidoamine (PAMAM) interiors and hydrophobic
organosilicon (O8) exteriors; Poly (Propylene Imine) (PPI) dendrimers, which are generally
poly-alleyl amines having primary aroines as end groups, while the dendrimer interior consists
of numercus of tertiary tris-propylene amines: Poly (Propvlene Amine) (POPAM)
dendrimers: Diaminobutane (DAB) dendrimers; amphiphilic dendrimers; micellar dendrimers
which are nnimolecuiar micelies of water soluble hyper branched polyphenylenes; polylysine
dendrimers; and dendrimers based on poly-benzyl ether hyper branched skeleton.

[319] In some embodiments, conjugalion can be carried out through olelin metathesis. In
some embodiments, Y and Ab, Y and L, or Ab and L both comprise an alkene or alkyne

moiety that is capable of undergoing metathesis. In some embodiments a suitable catalvst
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{e.g. copper, ruthenium)} 1s used to accelerate the metathesis reaction. Suilable methods of
performing olefin metathesis reactions are described in the art. See, for example,
Schatmeister et al., J dm. Chem. Soc, 1220 5891-3892 (2000), Walensky et al., Science 303:
1466-1470 {2004}, and Blackwell et al., Angew, Chem., Ini. Ed 37: 3281-3284 (1998).

[328] In some embodiments, conjugation can be carried out using click chemistry. A "chick
reaction” is wide in scope and easy to perform, uses only readily available reagents, and is
insensitive to oxygen and water. In some embediments, the click reaction is a ¢eycloaddition
reaction between an alkynyl group and an azido group to form a triazolyl group. In some
embodiments, the click reaction uses a copper or ruthenium catalyst. Suitable methods of
performing click reactions are described in the wt. See, for example, Kolb et al., Drug
Discovery Today 8. 1128 (2003); Kolb et al., dngew. Ches. b Ed. 40:2004 (20013
Rostovisev et al., dngew. Chem. Inl. Ed. 41 2396 (2002); Tornoe et al., J Org Chem,
67:3057 (2002); Manetsch et al., /. dm. Chem. Soc. 126: 12809 (2004); Lewis et al., dngew.
Chemn. I Ed. 41: 1053 (2002); Speers, J. Am. Chem, Soc. 125:4686 (2003); Chan et al. Org.
Lett, ;2853 (2004); Zhang et al., .. Am. Chem. Soc. 127: 153998 (2003); and Waser et al., J
Ay Chem. Soc. 127:8294 (2003).

[521] Indivect comjugation via high athinity specific binding partners, e.g. streptavidin/biotin

or avidiivbiotin or lec tinfcarbohydrate is also contemplated.

Chemical Modification of Al andior ¥

{322] In some embodiments, Ab and/or ¥ are functionalized to comprise a nucleophilic
reactive group or an electrophilic reactive group with an organic derivatizing agent. Thiy
dertvatizing agent is capable of reacting with selected side chains or the N- or C-terminal
residues of targeted amine acids on Ab and functional groups on Y. Reactive groups on Ab
andfor Y include, ¢.g., aldehyde, amino, ester, thiol. a-haloacetyl, maleninide or hydrazino
group. Derivatizing agents include, for example, maleimidobenzoyl sulfosuccinimide ester
(conjugation through cysteine residues), N-hydroxysuccinimide (through lysine rvesidues),
ghutaraldehyde, succinic anhydride or other agents known in the art. Alternatively, Ab andfor
Y can be linked to each other indirectly through intermediate carriers, such as polysaccharide
or polypeptide carriers. Examples of pelysaccharide carriers include aminodextran. Examples
of suitable polypeplide carriers include polylysine, polyglutamic acid, polyaspartic acid, co-
polymers thereot, and mixed polymers of these amino acids and others, ¢.g., serines, to confer

desirable solubility properties on the resultant loaded carrier.
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{523} Cysteinyl residues most commonly are reacted with a-haloacetates  {and
corresponding amines), such as chioroacetic acid or chloroacetamide, to give carboxymethyl
or carboxyamidomethyl derivatives. Cysteinyl residues also are derivatized by reaction with
bromotrifluoreacetone, alpha-brome-B-{S-imidozoypropionic acid, chloroacetyl phosphate,
N-alkylmaleimides, 3-nitro-2-pyridy!  disulfide, methyl  2-pyridy]l  disulfide, p-
chloromercuribenzoate, 2-chloromercuri-d-nitrophenol, or chlove-7-nitrobenzo-2-oxa-,3-
diazole:

[S24] Histidyl residues are derivatized by reaction with diethylpyrocarbonate at pH 5.5-7.0
because this agent is relatively specific for the histidyl side chain. Para-bromophenacyl
bromide also is usetul: the reaction is preferably performed in 0.1 M sodivm cacodylate at pH
6.0.

[325] Lysinv]l and amino-terminal residues are reacted with Succinic or other carboxyiic
acid anhydrides, Derivatization with these agents has the effect of reversing the charge of the
tysinyl residues. QOther suitable reagents for derivatizing alpha-amino-containing residucs
include imidoesters such as methy! picolinimidate, pyridoxal phosphate, pyridoxal,
chloreborohydride, trinitrobenzenesulfonic acid, O-methylisourca, 2 4-pentanedione, and
transaminase-catalyzed reaction with glyoxylate.

[S26] Arginyl residues are modified by reaction with one or several conventional reagents,
among them phenvlglyoxal, 2.3-butanedione, 1 2Z-cyclohexanedione, and ninhydein.
Derivatization of arginine residues requires that the reaction be performed in alkaline
conditions because of the high pKa of the guanidine functional group. Furthermore, these
reagents may react with the groups of lysine as well as the arginine epsilon-amino group.
{827} The specific modification of tyrosy! residues may be made, with particular intevest in
introducing spectral labels into tyrosyl residues by reaction with aromatic diazoniom
compounds or tetranitromethane.  Most commonly, N-acetylimidizole and tetranitromethane
are used to form O-acetyl tyrosyl species and 3-nitro derivatives, respectively.

[528] Carboxyl side groups (aspartyl or glutamyl) are selectively modified by reaction with
carbodiimides (R-N=C=N-R'), where R and R' are different alkyl groups, such as 1-
cyclohexyl-3-(2-morpholinyi-d-egthyl) carbodiimide or l-ethyl-3-(4-azonia-4,4-
dimethylpentyl) carbodiimide. Furthermore. aspartyl and glutamy! residues are converted to
asparaginyl and glutaminyl residues by reaction with ammonium ions.

{3291 Other modifications include hydroxylation of proline and lysine, phosphorylation of

byvdroxyl groups of seryl or threonyl residues, methylation of the alpha-amine groups of
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lysine, arginine, and histidine side chains (1. E. Creighton, Proteins: Structure and Molecular
Properties, W.H. Freeman & Co., San Francisco, pp. 79-86 (1983)), deamidation of
asparagine or glutamine, acetylation of the N-terminal amine, and/or amidation or
esterification of the C-terminal carboxvlic acid group.

[530] Another type of covalent modification involves chemically or enzymatically coupling
glyvcosides 1o the peptide. Sugar(s) may be attached to (a) arginine and histidine, (b) free
carboxyl groups, (¢) free sulthydryl groups such as those of cysteine, {d) free hydroxyi
groups such as thase of sering, threonine, or hydroxyproling, () aromatic residues such as
those of tyrosine, or tryptophan, or () the amide group of glhutamine. These methods are
described in WOB7/05330 published 11 Sep. 1987, and in Aplin and Wriston, CR( Crit. Rev.
Biachem., pp. 259306 (1981).

Structure of L

[531] In some embodiments, L is a bond. In these embodiments, Ab and Y are conjugated
together by reacting a nucleophilic reactive moiety on Ab with and electrophilic reactive
wotely on Y. In alternative embodiments, Ab and Y are conjugated together by reacting an
electrophilic reactive molety on Ab with a nucleophilic moiety on Y. In exemplary
embodiments, L is an amide bond that forms upon reaction of an amine on Ab (e.g. an &-
amine of a lysine residue) with a carboxyl group on Y. In alternative embodiments, Ab and
or Y are denvatized with a derivatizing agent before conjugation.

[332] In some embodiments, I, is a linking group. In some embodiments, L is a
bifunctional linker and comprises only two reactive groups before conjugation to Ab and Y.
In embodiments where both Ab and Y have electrophilic reactive groups, L comprises two of
the same or two different nucleophilic groups (e.g. amine, hyvdroxyl, thiol) before conjugation
to Ab and Y. In embodiments where both Ab and Y have nucleophilic reactive groups, L
comprises two of the same or two different electrophihe groups (e.g. carboxyl group,
activated form of a carboxyl group, compound with a leaving group) before conjugation {o
Ab and Y. In embodiments where one ol Ab or Y has a nucleophilic reactive group and the
other of Ab or Y has an electrophihe reactive group, L. comprises one nucleophilic reactive
group and one clectrophihc group before conjugation to Ab and Y.

{533} L can be any molecule with at least two reactive groups (before conjugation to Ab and

Y} capable of reacting with each of Ab and Y. In some embodiments 1. has only two reactive
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groups and is bifunctional. L, {before comjugation to the peptides) can be represented by

Formula VI

AD e Linking Group (L)

wherein A and B are independently nucleophilic or electrophihc reactive groups. In some
cmbodimnents A and B are either both nucleophilie groups or both electrophihe groups. In
some embodiments one of A or B is a nucleophilic group and the other of A or B is an

glectrophihe group, Nonhimiting combinations of A and B are shown below.
T E g

Both Nucleophilic Both Electrophilic Nucleophilic/Electrophilic
A B A B A B
Amino Amino Carboxyl Carbdxy} Amino Carboxyl
Amino Thiod Carboxyl ~ Acyl chloride Amino Acyl chloride
Amino | Hydroxyl | Carboxyl Anhydride Amino Anhydride
Thiol Amino Carboxyl Ester Awmino Ester
Thiol Thial Carboxyl NHS Amino NHS
Thiol Hydroxyl Carboxyl Halogen Amino Halogen
Hydroxyl | Amino | Carboxyl | Sulfonate ester Amino Suifonale ester
Hydroxyl Thiol Carboxyl T Maleimido Amino Maleimido
Hydroxyl | Hydroxyl Carboxyl Haloacetyl Amino Haloacetyl
Carboxyl Isocyanate Armino Isocyanate
Acyl chioride Carboxyl Thiol Carboxyl
Acyl chloride Acfyi chloride Thiol Acyl chloride
Acyl chioride | Anhydride Thiol Anhydride
Acyl chioride Ester Thiol lZster
Acyl chloride NHS Thiol NHS
Acyl chioride Halogen Thiol ~ Halogen
Acyl ehloride | Sulfonate ester Thiol Sulfonate ester
Acyl chloride | Maleimido Thiol Maleimido
Acyl chloride Haloacetyl Thiol Haloacetyl
Acy] chloride Isocyanate Thiel Tsocyanate
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Both Nucleophilic

Both Electrophilic

Nucleo philie/Electrophilic

Anhydride Carboxvl Hydroxyl Carboxyl
- Anhydride Acylchloride | Hydroxyl | Acyl chloride
- Anhydride Anhydride Hydroxyl Anhydride
Anhydride Ester Hydroxyl Ester
Anhydride NIIS Hydroxyl NHS
Anhydride Halogen Hydroxyvl Halogen
) Anhydride Sulfonate ester | Hydroxyl | Sulfonate ester
Aunhydride Maleimido Hydroxyl Malcimido
) Anh\dndo Haloacety] Hydroxyl Haloacetyl
Anhydride Isocyanate Hydroxyi Isocyanate
Ester Carboxyl | )
Ester Acyl chloride
Ester Anhydride
Ester Esier
Ester NHS 0 -
Ester Halogen
Ester Sulfonate ester |
Ester Maleimido
Ester Haloacetyl
Ester Isocyanate
NHS Carboxy!
NHS Acyl chloride
NHS Anhydride
NHS Fister
NHS NHS
MNHS Halogen
NHS Sulfonate ester
NHS Maleimido
NHS Haloacetyl
NHS Isocyanaie
Halogen Carboxyl
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Both Nucleophilie

Both Elcetrephilic

Nucleophilic/Electrophilic

Halogen

Acyl chloride

I-ialbgen Anhydride
Halogen Ester
B Halogen NHS
Halogen Halogen
Halogen Sulfonate cster
Halogen Maletmido
Halogen Haloacetyl
I Halogen Isocyanate
Sulfonate ester | Carboxy}

Sulfonate ester

Acyi chloride

' Sulfonate ester | Anhydride
Sulfonate ester Ester
Sulfonate ester NHS
I Sulfonate ester Halogen

Sulfenate ester

Sulfonate ester

Sulfonate ester | Maleimido

Sulfonate ester | Haloacetyl

Sulfonate ester Isocyanate

Maleimido Carboxyl
Maleimido | Acyi chloride
Maleimido | Anhydride
Malelmido Ester
Maleimido NHS
Maleimido Halogen
Maleimido Sulfonate ester
Maleimido Maleimido
Maleimido Iﬁ-iair}roacei)’fi
Maleimido Isocyanate
Haloacetyl Carboxyl

" Haloacetyl Acyl chloride
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Both Nucleophilic Both Electrophilic Nucleophilic/Electrophilic
Haloacetyl Anhydride
Haloacetyl Ester
Haloacetyl NHS
Haloacetyl Halogen
Haloacetyl Sulfonate ester
Haloacetyl Maleimido
Haloacetyl Haloacetyl
Haloacetyl Isocyanate
Isocyanate Carboxyl
Isocyanate Acyl chloride
Isocyanate Anhydride
Isocyanate Ester
Isocyanate NHS
Isocyanate Halogen
Isocyanate Sulfonate ester
Isocyanate Maleimido
Isocyanate Haloacetyl
Isocyanate Isocyanate

In some embodiments, A and B may include alkene and/or alkyne functional groups that are
suitable for olefin metathesis reactions. In some embodiments, A and B include moieties that
are suitable for click chemistry (e.g. alkene, alkynes, nitriles, azides). Other nonlimiting
examples of reactive groups (A and B) include pyridyldithiol, aryl azide, diazirine,
carbodiimide, and hydrazide,

[534] In some embodiments, L. is hydrophobic. Flydrophobic linkers are known in the art,
See, e.g., Bioconjugate Techniques, G. T. Hermanson (Academic Press, San Diego, CA,
1996), which is incorporated by reference in its entirety. Suitable hydrophobic linking groups
known in the art include, for example, 8 -hydroxy octanoic acid and 8-mercaptooctanoic acid.

Before conjugation to the peptides of the composition, the hydrophobic linking group

comprises at least two reactive groups (A and B), as described herein and as shown below:
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Hydrophobic Linking Group |———— B

[535] In some embodiments, the hydrophobic linking group comprises either a maleimido
or an ivdoucetyl group and either a carboxylic acid or an activated carboxylic acid (e.g. NHS
ester) as the reactive groups. In these embodiments, the maleimido or iodoacetyl group can
be coupled to a thiol moiety on Ab or Y and the carboxylic acid or activated carboxylic acid
can be coupled to an amine on Ab or Y with or without the use of a coupling reagent. Any
coupling agent known to one skilled in the art can be used to couple the carboxylic acid with
the free amine such as, for example, DCC, DIC, HATU, HBTU, TBTU, and other activating
agents described herein. In specific embodiments, the hydrophilic linking group comprises
an aliphatic chain of 2 to 100 methylene groups wherein A and B are carboxyl groups or
derivatives thereof (e.g. succinic acid). In other specific embodiments the 1. is iodoacetic

acid.

_ o
'mi/“\(rm wa"u""e*:m

succinic acid iodoacetic acid
[536] In seme embodiments, the linking group is hydrophilic such as, for example,
polyalkylene glycol. Before conjugation to the peptides of the composition, the hydrophilic
linking group comprises at least two reactive groups (A and B), as described herein and as

shown below:

Hydrophilic Linking Group |———— B

In specific embodiments, the linking group is polyethylene glycol (PEG). The PEG in certain
embodiments has a molecular weight of about 100 Daltons to about 10,000 Daltons, ¢.g.
about 500 Daltons to about 5000 Daltons, The PEG in some embodiments has a molecular
weight of about 10,000 Daltons to about 40,000 Daltons.

[537] In some embodiments, the hydrophilic linking group comprises either a maleimido or
an iodoacetyl group and either a carboxylic acid or an activated carboxylic acid (e.g. NHS
ester) as the reactive groups. In these embodiments, the maleimido or iodoacetyl group can
be coupled to a thiol moicty on Ab or Y and the carboxylic acid or activated carboxylic acid

can be coupled to an amine on Ab or Y with or without the use of a coupling reagent, Any
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appropriate coupling agent known to one skilled in the art can be used to couple the
carboxylic acid with the amine such as, for example, DCC, DIC, HATU, HBTU, TBTU, and
other activating agents described herein In some embodiments, the linking group is
maleimido-PEG(20 kDa)-COOH, iodoacetyl-PEG(20 kDa)-COOH, maleimido-PEG(20
kDa)-NHS, or iodoacetyl-PEG(20 kDa)-INHS.

[538] In some embodiments, the linking group is comprised of an amino acid, a dipeptide, a
tripeptide, or a polypeptide, wherein the amino acid, dipeptide, tripeptide, or polypeptide
comprises at least two activating groups, as described herein. In some embodiments, the
linking group (L) comprises a moiety selected from the group consisting of: amino, ether,
thioether, maleimido, disulfide, amide, ester, thioester, alkene, cycloalkene, alkyne, trizoyl,
carbamate, carbonate, cathepsin B-cleavable, and hydrazone.

[539] In some embodiments, L. comprises a chain of atoms from 1 to about 60, or 1 to 30
atoms or longer, 2 to 5 atoms, 2 to 10 atoms, 5 to 10 atoms, or 10 to 20 atoms long. In some
embodiments, the chain atoms are all carbon atoms. In some embodiments, the chain atoms
in the backbone of the linker are selected from the group consisting of C, O, N, and S. Chain
atoms and linkers may be selected according to their expected selubility (hydrophilicity) so
as to provide a more soluble conjugate. In some embodiments, L provides a functional group
that is subject to cleavage by an enzyme or other catalyst or hydrolytic conditions found in
the target tissue or organ or cell. In some embodiments, the length of L is long enough to

reduce the potential for steric hindrance.

Stability of L in vivo

[340] In some embodiments, L. is stable in vivo. In some embodiments, L is stable in blood
serum for at least 5 minutes, e.g. less than 25%, 20%, 15%, 10% or 5% of the conjugate is
cleaved when incubated in serum for a period of 3 minutes. In other embodiments, L is
stable in blood serum for at least 10, or 20, or 25, or 30, or 60, or. 90, or 120 minutes, or 3, 4,
5,6,7, 8,9, 10, 12, 15, 18 or 24 hours. In these embodiments, L. does not comprise a
funcitional group that is capable of undergoing hydrolysis in vivo. In some exemplary
embodiments, L is stable in blood serum for at least about 72 hours. Nonlimiting examples
of functional groups that are not capable of undergoing significant hydrolysis in vivo include
amides, ethers, and thioethers. For example, the following compound is not capable of

undergoing significant hydrolysis in vivo:
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[341] In some embodiments, L is hydrolyzable in vivo. In these embodiments, L. comprises
a functional group that is capable of undergoing hydrolysis in vivo, Nonlimiting examples of
functional groups that are capable of undergoing hydrolysis in vivo include esters,
anhydrides, and thioesters. FFor example the following compound is capable of undergoing

hydrolysis in vivo because it comprises an ester group:

Qg Q‘-
I o
&

[542] In some exemplary embodiments L is labile and undergoes substantial hydrolysis
within 3 hours in blood plasma at 37 °C, with complete hydrolysis within 6 hours. In some
exemplary embodiments, L is not labile.

[5343] In some embodiments, L is metastable in vivo. In these embodiments, L. comprises a
functional group that is capable of being chemically or enzymatically cleaved in vivo (e.g., an
acid-labile, reduction-labile, or enzyme-labile functional group), optionally over a period of
time. In these embodiments, L can comprise, for example, a hydrazone moiety, a disulfide
moiety, or a cathepsin-cleavable moiety. When L is metastable, and without intending to be
bound by any particular theory, the Ab-L-Y conjugate is stable in an extracellular
environment, e.g., stable in blood serum for the time periods described above, but labile in
the intracellular environment or conditions that mimic the intracellular environment, so that it
cleaves upon entry into a cell. In some embodiments when L is metastable, L is stable in
blood serum for at Icast about 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 42, or 48
hours, for example, at least about 48, 54, 60, 66, or 72 hours, or about 24-48, 48-72, 24-60,
36-48, 36-72, or 48-72 hours.

[544] In some embodiments, L is metastable in vivo. In these embodiments, L. comprises a
functional group thal is capable of being chemically or enzymatically cleaved in vivo (e.g., an
acid-labile, reduction-labile, or enzyme-labile functional group), optionally over a period of
time. In these embodiments, 1. can comprise, for example, a hydrazone moiety, a disulfide
moiety, or a cathepsin-cleavable moiety. When L is metastable, and without intending to be
bound by any particular theory, the ADb-L-Y conjugate is stable in an extracellular
environment, ¢.g., stable in blood serum for the time periods described above, but labile in
the intraccllular environment or conditions that mimic the intracellular environment, so that it

cleaves upon entry into a cell. In some embodiments when L is metastable, L is stable in
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blood serum for at least about 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 42, or 48
hours, for example, at least about 48, 54, 60, 66, or 72 hours, or about 24-48, 48-72, 24-60,
36-48, 36-72, or 48-72 hours.

Ab-L-Y Conjugates

Conjugation of Ab and ¥

Conjugation of Ab to Y through L can be carried out an any position within Ab, including
any of positions 1-29, a position within a C-terminal extension, or the C-terminal amino acid,
provided that the activity of Ab is retained, if not enhanced. In some embodiments, Y is
conjugated to Ab through L at onc or more of positions 10, 20, 24, 30, 37, 3§, 39, 40, 41, 32,
or 43. In specific embodiments, Y is conjugated to Ab through L at position 10 and/or 40 of
Ab.

Activity
Activity af the Antibody-binding Receptor and the Nuclear Receptor

|545] In some embodiments, Ab-L-Y exhibits activity at both the Ab-binding receptor and a
nuclear receptor, In some embodiments, the activity (e.g., the ECs; or the relative activity or
potency) of Ab at the Ab-binding receptor is within about 100-fold, about 75-fold, about 60-
fold, about 50-fold, about 40-fold, about 30-fold, about 20-fold, about 10-fold, or about 5 fold
different (higher or lower) from the activity (e.g., the ECsq or the relative activity or potency)
of Y at a nuclear hormone receptor. In some embodiments, the Ab-binding potency of Ab is
within about 25-, about 20-, about 15-, about 10-, or about 5-fold different (higher or lower)
from the potency of Y.

[546] In some embodiments, the ratio of the relative activity or the ECsy or the potency of
the Ab at the Ab-binding receptor divided by the relative activity or the ECsq or potency of Y
al a nuclear hormone receptor 18 less thun, or is about, X, wherein X is selected [rom 100, 75,
60, 50, 40, 30, 20, 15, 10, or 5. In some embodiments, the ratio of the ECsq or potency or
relative activity of Ab at the Ab-binding receptor divided by the ECsq or potency or relative
activity of Y at a nuclear hormone receptor is about 1 less than 5 (e.g., about 4, about 3, about
2, about 1). In some embodiments, the ratio of the Ab-binding potency of Ab compared to
the nuclear hormone potency of Y is less than, or is about, Z, wherein Z is selected from 100,
75, 60, 50, 40, 30, 20, 15, 10, and 5. In some embodiments, the ratio of the Ab-binding
potency of Ab compared to the nuclear potency Y is less than 5 {(e.g., about 4, about 3, about

2, about 1). In some embodiments, Ab has an ECsg at the Ab-binding receptor which is 2- to
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10-fold (e.g., 2-fold, 3-fold, 4-fold, 5-fold, 6-fold, 7-fold, 8-fold, 9-fold, 10-fold) greater than
the ECsg o Y at a nuclear receptor,

[547] In some embodiments, the ratio of the relative activity or potency or the ECsy of Y at
a nuclear hormone receptor divided by the relative activity or potency or the ECsy of Ab at
the Ab-binding receptor is less than, or is about, V, wherein V is selected from 100, 75, 60,
50, 40, 30, 20, 15, 10, or 5. In some embodiments, the ratio of the ECsy or potency or relative
activity of Y at a nuclear receptor divided by the ECsy or potency or relative activity of Ab at
the Ab-binding receptor is less than 5 (e.g., about 4, about 3, about 2, about 1). In some
embodiments, the ratio of the nuclear potency of Y compared to the Ab-binding potency of
Ab is less than, or is about, W, wherein W is selected from 100, 75, 60, 50, 40, 30, 20, 15, 10,
and 5. In some embodiments, the ratio of the nuclear potency of Y compared to the Ab-
binding potency of Ab is less than 5 (e.g., about 4, about 3, about 2, about 1), In some
embodiments, Y has an ECsy at a nuclear receptor which is about 2- to about 10-fold (e.g., 2-
fold, 3-fold, 4-fold, 5-fold, 6-fold, 7-fold, 8-fold, 9-fold, 10-fold) greater than the ECsy of Ab
at the Ab-binding receptor,

[548] In some embodiments, Y exhibits at least 0.1% (e.g., about 0.5% or more, about 1%
or more, about 5% or more, about 10% or more, or morc) of the activity of cndogenous
ligand at a nuclear receptor (nuclear potency) and Ab exhibits at least 0.1% (e.g., about 0.5%
or more, about 1% or more, about 5% or more, about 10% or more, or more) of the activity of
native antibody at the antibody-binding receptor (antibody potency).

Prodrugs of Ab-L-Y

[349] Tn some aspects of the invention, prodrugs of Ab-L-Y are provided wherein the
prodrug comprises a dipeptide prodrug ¢lement (A-B) covalently linked to an active site of
Ab via an amide linkage, as disclosed in International Patent Application No. PCT
US09/68745 (filed on December 18, 2009), which is incorporated herein by reference in its
entirety. Subsequent removal of the dipeptide under physiclogical conditions and in the
absence of enzymatic activity, restores full activity to the Ab-L-Y conjugate.

1550] In some embodiments a prodrug of Ab-L-Y is provided having the general structure
of A-B-Ab-L-Y. In these embodiments A is an amino acid or a hydroxy acid and B is an N-
alkylated amino acid linked to Ab through formation of an amide bond between a carboxyl of
B {in A-B) and an amine of Ab. Furthermore, in some embodiments, A, B, or the amino acid
of Ab to which A-B is linked, is a non-coded amino acid, and chemical cleavage of A-B from

Ab is at least about 90% complete within about 1 to about 720 hours in PBS under
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physiological conditions. In another embodiment, chemical cleavage of A-B from Ab is at
least about 50% complete within about 1 hour or about 1 week in PBS under physiological
conditions.
[551] In some embodiment the dipeptide prodrug element (A-B) comprises a compound
having the general structure below:

By Ry Ry ©

L,

Rs
O Ry M

wherein

Ry, Ry R4 and Ry are independently selected from the group consisting of H, C1-C3
alkyl, Cy-Cig alkenyl, (C;-Cig alkyl)OH, (C-Cig alkyl}SH, (C,-C5 alky)SCH3, (C1-C4
alkyl)CONTH,, (C1-Cs alkyl)COOTH, (C;-Cy alkyl)NH,, (Ci-Cq alkyDNHC(NH, YNH,, (Co-Cy
alkyl}Cs-Cy cycloalkyl), (Co-Cy alkyl}{Cy-Cs heterocyelic), (Co-Cy alkyl)(Cﬁ-Cm aryl)R7,
(C1-Cy4 alky)}(Cs-Cy heteroaryl), and Ci-C,; alkyl{W,)C,-C); alkyl, wherecin W) is a
heteroatom selected from the group consisting of N, S and O, or R; and R; together with the
atoms to which they are attached form a C3-C; cycloalkyl; or R4 and Ry together with the
atoms to which they are attached form a C3-Cg cycloalkyl;

Rj is selected from the group consisting of C-Cig alkyl, (C-Cig alkyl)OH, (C1-Cyg
alkyDNH;, (C1-Cig alkyD)SH, (Ceg-Cy alkyl)(C;5-Ce)eycloalkyl, (Co-Cy alkyl)(Cy-Cs
heterocyclic), (Co-C4 alkyl)(Ce-Cip aryl)R5, and (C-Cy alkyl}(C3-Cq heteroaryl) or R4 and Rs
together with the atoms to which they are attached form a 4, 5 or 6 member heterocyclic ring;

R; is NHRg or OH;

R is H, C-Cy alkyl or Rg and R, together with the atoms to which they are attached
form a 4, 5 or 6 member heterocyclic ring; and

Ry is selected from the group consisting of hydrogen, C-C;g alkyl, C,-C 5 alkenyl,
(Co-Cy alky])CONH,, (Cy-Cy alky)COOH, (Cy-Cy alkyl)NII,, (Co-Cy alkyl)OII, and halo.
[552] In some embeodiments, the dipeptide prodrug element is linked o the amino terminus
of Ab. In other embodiments, the dipeptide prodrug is linked to an internal amino acid of

Ab, as described in International Patent Application No. PCT UUS09/68745.

[553] In some embodiments, Y is azide. In other embodiments, Y is cycloalkyne.

In specific embodiments, the cyclooctyne has a structure of’
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(Riglg -

each Rjg is independently selected from the group consisting of C;-Cs alkyl, Ci-Cs
alkoxy, ester, cther, thiocther, aminoalkyl, halogen, alkyl ester, aryl ester, amide,
aryl amide, alkyl halide, alky! amine, alkyl sulfonic acid, allcyl nitro, thioester,
sulfonyl ester, halosulfonyl, nitrile, alkyl nitrile, and nitro; and
qis0,1,2,3,4,5,6,7,8,9,100r 11,
[554] In certain efnbodiments of compounds of Formula (IV) and (VI), V is a
hydroxylamine, methyl, aldehyde, protected aldehyde, ketone, protected ketone, thioester,
ester, dicarbonyl, hydrazine, amidine, imine, diamine, keto-amine, keto-alkyne, and ene-
dione.
[S55] In certain embodiments of compounds of Formula (I), (IIT), (IV), (V), and (VI), each
L, L1, Lz, L, and T4 is independently a cleavable linker or non-cleavable linker. In certain
embodiments of compounds of Formula (), (I11), (IV), (V), and (VI), each L, L;, 15, L3, and
L4 is independently a oligo{ethylene glycol) derivatized linker.
[556] In certain embodiments of compounds of TFormula (1), (IIT), (IV), (V), and (VI), each
alkylene, alkylene', alkylene", and alkylene™ independently is —CHj-, —CH;CHy—, —
CH,CH,CH,~, -CH,CH;CH,CH;—, ~CH,CH,CH;CHyCHy—, —-CH>,CH,CHLCH CHYCH—, —

CH,CH,CH,CH,CH, CH2CHy—, ~CH,CH,CH,CH,CH,CH,CH,CH,—, -
CH,CH,CH,CH,CH,CH,CH,CH,CH,~, -CH,CH;CH,CH,CH,CH;CH,CH,CH,CH,—, —
CI‘Iz(:I‘IzCHzCHchz CH2CH2CH2CHQCHQCH2—, or -

CH,CH,CH,CH,CH,CH,CH,CH,CH,CH,CH,CHy—.  In certain embodiments of compounds
of Formula (XIV), (XV), (XVI), (XVII), and (XVIII), each n, n', n", n"', and n"" is 0, 1, 2, 3,
4,5,6,7,8,9,10,11, 12,13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 2§, 26, 27, 28, 29, 30,
31, 32, 33, 34, 35, 36,37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55,
56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72,73, 74,75, 76, 77, 78, 79, 80,
81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, or 100.

[557] In certain embodiments of compounds of Formula (VIII) or (IX), R, is a polypeptide.
In certain embodiments of compounds of Formula (VIII) or (IX), R, is a polypeptide. In
certain embodiments of compounds of Formula (VIIT) or (IX), the polypeptide is an antibody.

In certain embodiments of compounds of Formula (VIII) or (IX), the antibody is herceptin.
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[558] Such non-natlural amino acid NRL linked derivatives include NRI linked derivatives
having the structure of Formula (X), (XI), (XII) or (XIII):

| %
Lam
I
Ry O A~ IVIe OMEO%

Me_-Me Me
R crg H\j\ 'H [
= N o
b Ls—N =N N e
MeO ;*N\H
o z

B R; O .~ _ Me OMeO
A 7 ME Me © ®

H \
Ma. N oH N
N T N L

Me OIVIe/\M Me OMe O OMeO R, Fﬁ1

Q’ Me-__-Me o Me
H H
RN § (xin
T LsmNIW \:)J\N N Me
A O
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Me
R, O /\ [Vle OMe O OMe O Re R, R

M Ar Re
Me . Me Me M J
H e Me H O
Me\ N N N
N o N N—L4
R O ~ R OMe O
7 !Vle/\Me 12 OMe O Re

wherein:
A is optional, and when present is lower alkylene, substituted lower alkylene, lower

5 cycloalkylene, substituted lower cycloalkylene, lower alkenylene, substituted
lower alkenylene, alkynylene, lower heteroalkylene, substituted heteroalkylene,
lower helerocycloalkylene, substituted lower heterocycloalkylene, arylene,
substituted arylene, heteroarylene, substituted heteroarylene, alkarylene,
substituted alkarylene, aralkylene, or substituted aralkylene;

10 B is optional, and when present is a linker selected from the group consisting of lower
alkylene, substituted lower alkylene, lower alkenylene, substituted lower
alkenylenc, lower heteroalkylene, substituted lower heteroalkylene, -O-, -O-
(alkylene or substituted alkylene)-, -S-, -S-(alkylene or substituted alkylenc)-, -
S{O)- where k is 1, 2, or 3, -S(O)(alkylene or substituted alkylene)-, ~C(O)-,

15 -C(O)-(alkylene or substituted alkylene)-, -C(S)-, -C(8S)-(alkylene or substituted
alkylene)-, -N(R*)-, -NR’-(alkylene or substituted alkylene)-, -C(OMN(R")-,
-CON(R’)-(alkylene or substituted alkylene)-, ~-CSN(R’)-, ~-CSN(R’)~(alkylene or
substituted alkylene)-, -N(R")CO-(alkylene or substituted alkylene)-,
-N(RHC(0)O-, -S(ONNR)-, -N(R*)C(OIN(R)-, -NRHC(S)N(R’)-,

20 -NRDIS(ORNR)-, -N(R*)-N=, ~-C(R")=N-, -C(R")=N-N(R")-, -C{R*)=N-N=,
-C(R")p-N=N-, and -C{(R’),-N(R’*)-N(R")-, where each R’ i independently H,
alkyl, or substituted alkyl;

R is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl;
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R;is H, an amino protecling group, resin, at least one amino acid, polypeptide, or
polynucleolide;
R, is OH, an ester protecting group, resin, at least one amino acid, polypeptide, or
polynucleotide;
R: and Ry are each independently H, halogen, lower alkyl, or substituted lower alkyl,
or R; and Ry or two R; groups optionally form a cycloalkyl or a heterocycloalkyl;
Z has the structurc of:
Rg

f\(KAr

Rs ;

Rsis H, CO;H, C,-Csalkyl, or thiazole;
R¢is OH or H;
Ar is phenyl or pyridine;

R7 is C-Cgalkyl or hydrogen,;

Li. Iy, L3, and L4 are each linkers independently selected from the group consisting of
a bond, —alkylene—, —(alkylene—O),-alkylene—J-, —alkylene'-J—(alkylene—O),—
alkylene—, —J—(alkylene—Q),—alkylene—, —(alkylene--O),-alkylene—J—(alkylene—
O)'—alkylene—J'—, —(alkylene—O),~alkylene—J—alkylene'—, —W—, —alkylene—W—,
alkylene'-J—(alkylene-NMe)—alkylene—W—, —J—(alkylene-NMe),—alkylene—W—,
—J-alkylene-NMe-alkylene'-NMe—alkylene"™-W—, and —alkylene—J—-alkylene'—
NMe—-alkylene"-NMe—alkylene"—W—;

W has the structure of:

M@U\*ﬁ

NH

PN

0% "NH,

each J and J' independently have the structure of:

Ej\u/‘% fs“*ﬁj\o/%i or c’ss\Nj\éé

H .
; s and
cach n and n' are independently integers greater than or equal to one.
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[559] In certain embodiments of compounds of Formula (X), (XI), (XII) or (XIII),

Rs is thiazole or carboxylic acid, In certain embodiments of compounds of Formula (X),
(XI), (XII) or (XIII), R¢ is H. In certain embodiments of compounds of Formula (X), (XI),
(XII) or (XIII), Ar is phenyl. In certain embodiments of compounds of Formula (X), (XI),
(XII) or (XIII), Ry is methyl. In certain embodiments of compounds of Formula (X), (XI),
(XII) or (XII), n and n’ are integers from 0 to 20, In certain embodiments of compounds of
Formula (X), (XI), (XII) or (XIII), n and n' are integers from 0 to 10. In certain embodiments
of compounds of Formula (X), (XI), (XII) or (XIII), n and n' are integers from 0 to 5.

[560] In certain embodiments of compounds of Formula (X), (XI), (XII) or (XIII),
Rs is thiazole. In certain embodiments of compounds of Formula (X), (XI), (XII) or (XIII),
Rs is hydregen. In certain embodiments of compounds of Formula (X), (XI), (XII) or (XIII),
Rs is methyl, ethyl, propyl, iso-propyl, butyl, iso-butyl, sec-butyl, tert-butyl, pentyl, or hexyl.
In certain embodiments of compounds of Formula (X), (XI), (XII) or (XIII), Rs is -NH-
(atkylene-QO);~NH;, wherein alkylene is -CH,;-, —-CH;CH,-, -CH;CH,CH;-, -
CH,CH,CH,CH;—, —CH,CH,CH,CH;CH,—, -CH>CH,CH,CH, CH,CHy—, -
CH,CH,CH,CH>CH,CH,CH,-, —CH,CH,CH,CH,CH,CH,CH,;CH; -, —
CH,CH,CH,CH,CH,CH,CH,CH,CH,-, —-CH,CH,CH,CH,CH,CH,CH,CH,CH,CH,—, —
CH,CH,CH;CH,CH,CH,CH,;CH,;CH;CH,;CH;—, or -
CH,CH,CH-CH,CH,CH,CH,CH,CH, CHCH3CH—, In certain embodiments of Formula
(X), (XI), (XI1) or (XIII), alkylene is methylene, ethylene, propylene, butylenes, pentylene,
hexylene, or heptylene.

[361] In certain embodiments of compounds of Formula (X), (XI), (XII} or (XIII),
Rs is —NH—{(alkylene—Q);—NH,, whereinnis 0, 1,2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, 15,
16,17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40,
41,42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65,
66, 67, 68, 69, 70, 71, 72,73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90,
91,92, 93, 94, 95, 96, 97, 98, 99, or 100.

[562] In certain embodiments of compounds of Formula (X)), (XI), (XID) or (XIII),
R is H. In some embodiments of compounds of Formula (X), (XI), (XII) or (XIII), Ry is
hydroxy.

[563] In certain embodiments of compounds of Formula (X), (XT), (XII) or (XIIT},
Ar is phenyl.
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[564] In certain embodiments of compounds of Formula (X), (XI), (XII) or (XIII),

Ry is methyl, ethyl, propyl, iso-propyl, butyl, sec-butyl iso-butyl, tert-butyl, pentyl, or hexyl.
In certain embodiments ol compounds of Formula (X), (XI), (XII) or (XIII), Ry is hydrogen.
[565] In certain embodiments of compounds of Formula (X), (XI), (XII) or (XIII), each L4,
L;. L3, and L4 is independently a cleavable linker or non-cleavable linker. In certain
embodiments of compounds of Formula (X), (XI), (XII} or (XIII), each L, L, L3, and Ly is
independently a oligo(ethylene glycol) derivatized linker.

[566] In ccrtain cmbodiments of compounds of Formula (X), (XI), (XII) or (XIII), each
alkylene, alkylene', alkylene", and alkylene" independently is —CHy;—, —CH;CHy—, -
CH,CH,CH;~, ~CH,CH;CH,CH»—, ~CH,CH,CH:CH,CH,—, —CH,CH,CH;CH,CH,CH,—, —

CH,CH,CH,CH,CH,CH,CHy—, —-CH,CH,CH,;CH,CH,CH,CH,CH;—, -
CH,CH,CH,CH,CH,CH,CH,CH,CH,—, —-CH;CH;CH,CH;CH,CH,CH,CH;CHyCHy—, —
CHZCHzCHQ CHZCHZCHzCHQCHZCHZCH2CH2_H, or —

CH,CH,CH,CH,CH,CH,CH;CH,CH;CH,CH,CH,—. In certain embodiments of compounds
of Formula (X), (XI), (XII) or (XIIT), alkylene is methylene, ethylene, propylene, butylenes,
pentylene, hexylene, or heptylene.

[367] In certain embodiments of compounds of Formula (X), (XI), (XII) or (XIII), each n
and n" independently is 0, 1, 2, 3, 4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
22,23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46,
47,48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71,
72,73,74, 75,76, 77,78, 79, 80, 81, 82, 83, 84, 85, 80, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96,
97, 98, 99, or 100.

[568] In certain embodiments of compounds of Formula (X), (XI), (XII) or (XIII),
R, is a polypeptide. In certain embodiments of compounds of Formula (X), (XI), (XII) or
(XIIT), R; is a polypeptide, In certain embodiments of compounds of Formula (X), (XI),
(XIIy or (XI1II), the polypeptide is an antibody. In certain embodiments of compounds of
Formula (X}, (XI), (XII) or (XIII}, the antibody is herceptin.

[369] In certain embodiments, compounds of Formula (X), (XI), (XII) or (XIIT) are
stable in aquecus solution for at least 1 month under mildly acidic conditions. In certain
embodiments, compounds of Formula (X), (XI), (XII) or (XIII) are stable for at least 2 wecks
under mildly acidic conditions. In certain embodiments, compound of Formula (X), (XI),
(XII) or (XII) are stable for at least 5 days under mildly acidic conditions. In certain

embodiments, such acidic conditions are pH 2 to 8. Such non-natural amino acids may be in
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the form ol a salt, or may be incorporated into a non-natural amino acid polypeptide,
polymer, polysaccharide, or a polynucleotide and optionally post translationally modified.
[570] Oxime-based non-natural amino acids may be synthesized by methods already
described in the art, or by methods described herein, including: (a) reaction of a
hydroxylamine-containing non-natural amino acid with a carbonyl- or dicarbonyl-containing
reagent; (b) reaction of a carbonyl- or dicarbonyl-containing non-natural amino acid with a
hydroxylamine-containing rcagent; or (c) reaction of an oxime-containing non-natural amino
acid with certain carbonyl- or dicarbonyl-containing reagents.

Chemical Structure and Synthesis of Non-Natural Amino Acid Linked Nuclear

Receptor Ligand Derivatives: Alkylated Aromatic Amine Linked Nuclearl
Recepror Ligand Derivatives

[571] In one aspect are NRL linker derivatives for the chemical derivatization of non-
natural amino acids based upon the reactivily of an aromatic amine group. In further or
additional embodiments, at least one of the aforementioned non-natural amino acids is
incorporated into a NRL linker derivative, that is, such embodiments are non-natural amino
acid linked NRL derivatives. In further or additional embddiments, the NRL linker
derivatives are functionalized on their sidechains such that their reaction with a derivatizing
non-natural amino acid generates an amine linkage. In further or additional embodiments, the
NRL linker derivatives arc sclected from NRL linker derivatives having aromatic amine
sidechains., In further or additional embodiments, the NRL linker derivatives comprise a
masked sidechain, including a masked aromatic amine group. In further or additional
embodiments, the non-natural amino acids are selected from amino acids having aromatic
amine sidechains. In further or additional embodiments, the non-natural amino acids
comprise a masked sidechain, including a masked aromatic amine group.

[572] In another aspect are carbonyl-substituted NRL linker derivatives such as, by way
of example, aldehydes, and ketones, for the production of derivatized non-natural amino acid
polypeptides based upon an amine linkage. In a further embodiment are aldehyde-substituted
NRL linker derivatives used to derivatize aromatic amine-containing non-natural amino acid
polypeptides via the formation of an amine linkage between the derivatizing NRL linker and
the aromatic amine-containing non-natural amino acid polypeptide.

[573] In further or additional embodiments, the non-natural amino acids comprise
aromatic amine sidechains where the aromatic amine is selected from an aryl amine or a
heteroaryl amine. In a further or additional embodiment, the non-natural amino acids

resemble a natural amino acid in structure but contain aromatic amine groups. In another or
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further embodiment the non-natural amino acids resemble phenylalanine or tyrosine
(aromatic amino acids). In one embodiment, the non-natural amino acids have properties that
are distinet from those of the natural amino acids. In one embodiment, such distinct
properties are the chemical reactivity of the sidechain; in a further embodiment this distinet
chemical reactivity permits the sidechain of the non-natural amino acid to undergo a reaction
while being a unit of a polypeptide even though the sidechains of the naturally-occurring
amino acid units in the same polypeptide do not undergo the aforementioned reaction. In a
further cmbodiment, the sidechain of the non-natural amino acid has a chemistry orthogonal
to those of the naturally-occurring amino acids. In a further embodiment, the sidechain of the
non-natural amino acid comprises a nucleophile-containing moiety; in a further embodiment,
the nucleophile-containing moiety on the sidechain of the non-natural amino acid can
undergo a reaction to generate an amine-linked derivatized NRL. In a further embodiment,
the sidechain of the non-natural amino acid comprises an electrophile-containing moiety; in a
further embodiment, the electrophile-containing moiety on the sidechain of the non-natural
amine acid can undergo nucleophilic attack to generate an amine-linked derivatized NRI.. In
any of the aforementioned embodiments in this paragraph, the non-natural amino acid may
exist as a separate molecule or may be incorporated into a polypeptide of any length; if the
latter, then the polypeptide may further incorporate naturally-oceurring or non-natural amino
acids.

[574] Modification of non-natural amino acids described herein using reductive
alkylation or reductive amination reactions have any or all of the following advantages. First,
aromatic amines can be reductively alkylated with carbonyl-containing compounds, including
aldehydes, and ketones, in a pH range of about 4 to about 10 (and in certain embodiments in a
pH range of about 4 to about 7) to generate substituted amine, including secondary and
tertiary amine, linkages. Second, under these reaction conditions the chemistry is selective for
nen-natural amino acids as the sidechains of naturally occurring amino acids are unreactive.
This allows for site-specific derivatization of polypeptides which have incorporated non-
natural amino acids containing aromatic amine moieties or protected aldehyde moieties,
including, by way of example, recombinant proteins, Such derivatized polypeptides and
proteins can thereby be prepared as defined homogeneous products. Third, the mild
conditions needed to effect the reaction of an aromatic amine moiety on an amino acid, which
has been incorporated into a polypeptide, with an aldehyde-containing reagent generally do

not irreversibly destroy the tertiary structure of the polypeptide (excepting, of course, where
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the purpose of the reaction is to destroy such tertiary structure). Similarly, the mild conditions
needed to effect the reaction of an aldehyde moiety on an amino acid, which has been
incorporated into a polypeptide and deprotected, with an aromatic amine-containing reagent
generally do not irreversibly destroy the tertiary structure of the polypeptide (excepting, of
course, where the purpose of the reaction is to destroy such tertiary structure). Fourth, the
reaction occurs rapidly at room temperature, which allows the use of many types of
polypeptides or rcagents that would otherwise be unstable at higher temperatures. Fifth, the
reaction occurs readily is aqueous conditions, again allowing use of polypeptides and
reagents incompatible (to any extent) with non-aqueous solutions. Six, the reaction occurs
readily even when the ratio of polypeptide or amino acid to reagent is stoichiometric,
stoichiomelric-like, or near-stoichiomeltric, so that it is unnecessary to add excess reagent or
polypeptide to obtain a useful amount of reaction product. Seventh, the resulting amine can
be produced regioselectively and/or regiospecifically, depending upon the design of the
amine and carbonyl portions of the reactants. Finally, the reductive alkylation of aromatic
amines with aldehyde-containing reagents, and the reductive amination of aldehydes with
aromatic amine containing reagents, generates amine, including secondary and tertiary amine,
linkages which are stable under biological conditions.

[5375] Non-natural amino acids with nucleophilic reactive groups, such as, by way of
example only, an aromatic amine group (including secondary and tertiary amine groups), a
masked aromatic amine group (which can be readily converted into a aromatic amine group),
or a protected aromatic amine group (which has reactivity similar to a aromatic amine group
upon deprotection) allow for a variety of reactions to link molecules via various reactions,
including but not limited to, reductive alkylation reactions with aldehyde containing NRL
linked derivatives. Such alkylated non-natural amino acid linked NRL derivatives include
amino acids having the structure of Formula (XXV), (XXVI), (XXVII), (XXVIID), (XXIX),
or (XXX):
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’/ﬁ/N\/L‘N N Y N N Me
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2% R Q -~  Me OMeOQ
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wherein:
5 7 has the structure of:
Rg
‘fsﬁ/\Ar
Rs
Rsis H, CO,H, C-Cgalkyl, or thiazole;
Rsis OH or H;

Ar is phenyl or pyridine;
10 R, is H, an amino protecting group, resin, at least one amino acid, polypeptide, or
polynucleotide;

R, is OH, an ester protecting group, resin, at least one amino acid, polypeptide, or
polynucleotide;

R, is H, halogen, lower alkyl, or substituted lower alkyl;

15 R7 is C,-Csalkyl or hydrogen,;

L. ILa, Ls, Ls, and L, are each linkers selected from the group consisting of a bond, —alkylene—,
—alkylene—C(O)-, —(alkylene-0O),—alkylene—, —(alkylene—(),—alkylene—C{(O)-, —
(alkylene—0),—(CH;),—~NHC{O)—(CH;)y—C{Me)p-5-S—(CHy),—~NHC{O)—(alkylene—
0), alkylene-, -(alkylene- O}, alkylene-W--, --alkylene—C(O)--W--, -(alkylene- O); -

20 alkylene—J—, —alkylene'-J—(allcylene—O),~alkylene—, —(allylene~O),~alkylene—-J—
alkylene!,  —J—(alkylene-QO),—alkylene—,  —(alkylene—Q)~allylene-J—alkylene—-O),~
alkylene—J'-, —W—, —alkylene—W—, alkylene'-J— {alkylene-NMe),—alkylene—W—, and J—
(alkylene—NMe),—alkylene—W-—, —(alkylene—0),~alkylene—U--alkylene—C(O)-, —
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(alkylene—-QO}),—alkylene—U-alkylene--; —J-alkylene-NMe—alkylene'-NMe—alkylene"-W—,
and --allkylene--J-alkylene'-NMe—alkylene"-NMe—allylene"—W—;

o~

W has the structure of’

N o
o i -

NH
0% “NH, :
5 U has the structurc of:
?OZH
PSS
LY NT Y
@]

each J and J' independently have the structure of:
i /‘?1{_ é"s\ j\ /IZ"?_ or J’j\ j\
N N O N
K H , H , H ;

each n and n' are independently integers greater than or equal to one; and

.
2

10 each R4 is independently selected from the group consisting of hydrogen, halogen,
alkyl, NO,, CN, and substituted alkyl.
Such alkylated non-natural amino acid linked NRL derivatives may also be in the form of a
salt, or may be incorporated into a non-natural amino acid pelypeptide, polymer,
polysaccharide, or a polynucleotide and optionally reductively alkylated,
15  Pharmaceutical Compositions

Salts

[376] In some embodiments, the Ab-L-Y conjugates described herein are in the form of a
salt, e.g., a pharmaceutically acceptable salt. As used herein the term "pharmaceutically
acceptable salt" refers to salls of compounds that retain the biological activity of the parent
20  compound, and which are not biologically or otherwise undesirable. Such sulls can be
prepared inm sifu during the final isolation and purification of the conjugate, or separately
prepared by reacting a free base function with a suitable acid. Many of the compounds
disclosed herein are capable of forming acid and/or base salts by virtue of the presence of

amino and/or carboxyl groups or groups similar thereto.
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[577] Pharmaceutically acceptable acid addition salts may be prepared from inorganic and
organic acids. Representative acid addition salts include, but are not limited to acetate,
adipate, alginate, citrate, aspartate, benzoate, benzenesullonate, bisulfate, bulyrale,
camphorate, camphor sulfonate, digluconate, glycerophosphate, hemisulfate, heptanoate,
hexanoate, fumarate, hydrochloride, hydrobromide, hydroiodide, 2-hydroxyethansulfonate
(isothionate), lactate, maleate, methane sulfonate, nicotinate, 2-naphthalene sulfonate,
oxalate, palmitoate, pectinate, persulfate, 3-phenylpropionate, picrate, pivalate, propionate,
succinate, tartrate, thiocyanate, phosphate, glutamate, bicarbonate, p-toluenesulfonate, and
undecanoate. Salts derived from inorganic acids include hydrochloric acid, hydrobromic
acid, sulfuric acid, nitric acid, phosphoric acid, and the like. Salts derived from organic acids
include acetic acid, propionic acid, glycolic acid, pyruvic acid, oxalic acid, malic acid,
malonic acid, succinic acid, maleic acid, fumaric acid, tartaric acid, citric acid, benzoic acid,
cinnamic acid, mandelic acid, methanesulfonic acid, ethanesulfonic acid, p-toluene-sulfonic
acid, salicylic acid, and the like. Examples of acids which can be emploved to form
pharmaceutically acceptable acid addition salts include, for example, an inorganic acid, e.g.,
hydrochloric acid, hydrobromic acid, sulphuric acid, and phosphoric acid, and an organic
acid, e.g., oxalic acid, maleic acid, succinic acid, and citric acid.

[578] Basic addition salts also can be prepared in sitw during the final isolation and
purification of the source of salicylic acid, or by reacting a carboxylic acid-containing moiety
with a suitable base such as the hydroxide, carbonate, or bicarbonate of a pharmaceutically
acceptable metal cation or with ammonia or an organic primary, secondary, or tertiary amine.
Pharmaceutically acceptable salts include, but are not limited to, cations based on alkali
metals or alkaline earth metals such as lithium, sodium, potassium, calcium, magnesium, and
aluminum salts, and the like, and nontoxic quaternary ammonia and amine cations including
ammonium, tetramethylammonium, tetracthylammonium, methylammonium,
dimethylammonium, trimethylammonium, triethylammonium, diethylammonium, and
ethylammonium, amongst others, Other representative organic amines useful for the
formation of base addition salts include, for example, ethylenediamine, ethanolamine,
diethanolamine, piperidine, piperazine, and the like. Salts derived from organic bases
include, but are not limited to, salts of primary, secondary and tertiary amines.

[579] Further, basic nitrogen-containing groups can be quaternized with the conjugate of the
present disclosure as lower alkyl halides such as methyl, ethyl, propyl, and buty! chlorides,

bromides, and iodides; long chain halides such as decyl, lauryl, myristyl, and stearyl
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chlorides, bromides, and iodides; arylalkyl halides like benzyl and phenethyl bromides and
others. Water or oil-soluble or dispersible products are thereby obtained.

Formulations

[580] In accordance with some embodiments, a pharmaceutical composition is provided
wherein the composition comprises a Ab-L-Y conjugate of the present disclosure,
orpharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier. The
pharmaceutical composition can comprise any pharmaceutically acceptable ingredient,
including, for example, acidifving agents, additives, adsorbents, aerosol propellants, air
displacement agents, alkalizing agents, anticaking agents, anticoagulants, antimicrobial
preservatives, antioxidants, antiscptics, bascs, binders, buffering agents, chelating agents,
coating agents, coloring agents, desiccants, detergents, diluents, disinfectants, disintegrants,
dispersing agents, dissolution enhancing agents, dyes, emollients, emulsifying agents,
emulsion stabilizers, fillers, film forming agents, flavor enhancers, flavoring agents, flow
enhancers, gelling agents, granulating agents, humectants, lubricants, mucoadhesives,
ointment bases, ointments, oleaginous vehicles, organic bases, pastille bases, pigments,
plasticizers, polishing agents, preservatives, sequestering agents, skin penetrants, solubilizing
agents, solvents, stabilizing agents, suppository bases, surface active agents, surfactants,
suspending agents, sweetening agents, therapeutic agents, thickening agents, tonicity agents,
viscosity-increasing agents, water-absorbing agents, water-miscible cosolvents, water
softeners, or wetting agents,

[581] In some embodiments, the pharmaceutical composition comprises any one or a
combination of the following components: acacia, acesulfame potassium, acetyl tributyl
citrate, acetyltriethyl citrate, agar, albumin, alcohol, dehydrated alcohol, denatured alcohol,
dilute alcohol, aleuritic acid, alginic acid, aliphatic polyesters, alumina, aluminum hydroxide,
aluminum stearate, amylopectin, a-amylose, ascorbic acid, ascorbyl palmitate, aspartame,
bacteriostatic water for injection, bentonite, bentonite magma, benzalkonium chloride,
benzethonium chloride, benzoic acid, benzyl alcohol, benzyl benzoate, bronopol, butylated
hydroxyanisole, butylated hydroxytoluene, butylparaben, butylparaben sodium, calcium
alginate, calcium ascorbate, calcium carbonate, caleium cyclamate, dibasic anhydrous
calcium phosphate, dibasic dehydrate calcium phosphate, tribasic calcium phosphate, calcium
propionate, calcium silicate, calcium sorbate, calcium stearate, calcium sulfate, calcium
sulfate hemihydrate, canola oil, carbomer, carbon dioxide, carboxymethyl cellulose calcium,

carboxymethyl cellulose sodium, B-carotene, carrageenan, castor oil, hydrogenated castor oil,
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cationic emulsifying wax, cellulose acectate, cellulose acetate phihalate, ethyl cellulose,
microcrystalline cellulose, powdered cellulose, silicified microcrystalline cellulose, sodium
carboxymethyl cellulose, cetostearyl alcohol, cetrimide, cetyl alcohol, chlorhexidine,
chlorobutanol, chlorocresol, cholesterol, chlorhexidine acetate, chlorhexidine gluconate,
chlorhexidine hydrochloride, chlorodifluoroethane (TICFC), chlerodifluoromethane,
chlorofluorocarbons(CFC)chlorophenoxyethanol,  chloroxylenol, corn syrup  solids,
anhydrous citric acid, citric acid monohydrate, cocoa butter, coloring agents, corn oil,
cottonsced oil, cresol, m-cresol, o-cresol, p-cresol, croscarmellose sodium, crospovidone,
cyclamic acid, cyclodextrins, dextrates, dextrin, dextrose, dextrose anhydrous, diazolidinyl
urea, dibutyl phthalate, dibutyl sebacate, diethanolamine, diethyl phthalate, difluoroethane
(HFC), dimethyl- f-cyclodextrin, cyclodextrin-lype compounds such as Captisol®, dimethyl
ether, dimethyl phthalate, dipotassium edentate, disodium edentate, disodium hydrogen
phosphate, docusate calcium, docusate potassium, docusate sodium, dodecyl gallate,
dodecyltrimethylammonium bromide, edentate calecium disodium, edtic acid, eglumine, ethyl
alcohol, ethylcellulose, ethyl gallate, ethyl laurate, ethyl maltol, ethyl oleate, ethylparaben,
ethylparaben potassium, ethylparaben sodium, ethyl vanillin, fructose, fructose liquid,
fruetose milled, fructose pyrogen-free, powdered fructose, fumaric acid, gelatin, glucose,
liquid glucose, glyceride mixtures of saturated vegetable fatty acids, glycerin, glyceryl
behenate, glyceryl monooleate, glyceryl monostearate, self-emulsifying glyceryl
monostearate, glyceryl palmitostearate, glycine, glycols, glycofurol, guar gum,
heptafluoropropane (HFC), hexadecyltrimethylammonium bromide, high fructose syrup,
human serum albumin, hydrocarbons (IHC), dilute hydrochloric acid, hydrogenated vegetable
oil, type II, hydroxyethyl cellulose, 2 -hydroxyethyl-B-cyclodextrin, hydroxypropyl cellulose,
low-substituted hydroxypropyl cellulose, 2-hydroxypropyl-p-cyclodextrin, hydroxypropyl
methylcellulose, hydroxypropyl methylcellulose phthalate, imidurea, indigo carmine, ion
exchangers, iron oxides, isopropyl alcohol, isopropyl myristate, isopropyl palmitate, isotonic
saline, kaolin, lactic acid, lactitol, lactose, lanolin, lanolin alcohols, anhydrous lanolin,
lecithin, magnesium aluminum silicate, magnesium carbonate, normal magnesium carbonate,
magnesium carbonate anhydrous, magnesium carbonate hydroxide, magnesium hydroxide,
magnesium lauryl sulfate, magnesium oxide, magnesium silicate, magnesium stearate,
magnesium trisilicate, magnesium trisilicate anhydrous, malic acid, malt, maltitol, maltitol
solution, maltodextrin, maltol, maltose, mannitol, medium chain triglycerides, meglumine,

menthol, methylcellulose, methyl methacrylate, methyl oleate, methylparaben, methylparaben
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potassium, methylparaben sodium, microcrystalline cellulose and carboxymethyleellulose
sodium, mineral oil, light mineral oil, mineral oil and lanolin alcohols, oil, olive oil,
monoethanolamine, montmorillonite, octyl gallate, oleic acid, palmitic acid, paraffin, peanut
oil, petrolatum, petrolatum and lanolin alcohols, pharmaceutical glaze, phenol, liquified
phenol, phenoxyethanol, phenoxypropanol, phenylethyl alcohol, phenylmercuric acetate,
phenylmercuric borate, phenylmercuric nitrate, polacrilin, polacrilin potassium, poloxamer,
polydextrose, polyethylene glycol, polyethylene oxide, polyacrylates, polyethylene-
polyoxypropylene-block polymers, polymethacrylates, polyoxyethylene alkyl ethers,
polyoxyethylene castor oil decrivatives, polyoxycthylenc sorbitol fatty acid esters,
polyoxyethylene stearates, polyvinyl alcohol, polyvinyl pyrrolidone, potassium alginate,
potassium  benzoate, potassium bicarbonate, potassium bisulfite, potassium chloride,
postassium citrate, potassium citrate anhydrous, potassium hydrogen phosphate, potassinm
metabisulfite, monobasic potassium phosphate, potassium propionate, potassium sorbate,
povidone, propanol, propionic acid, propylene carbonate, propylene glycol, propylene glyecol
alginate, propyl gallate, propylparaben, propylparaben potassium, propylparaben sodium,
protamine sulfate, rapeseed oil, Ringer's solution, saccharin, saccharin ammonium, saccharin
calcium, saccharin sodium, safflower oil, saponite, serum proteins, sesame oil, colloidal
gilica, colloidal silicon dioxide, sodium alginate, sodium ascorbate, sodium benzoate, sodium
bicarbonate, sodium bisulfite, sodium chloride, anhydrous sodium citrate, sodium citrate
dehydrate, sodium chloride, sodium cyclamate, sodium edentate, sodium dodecyl sulfate,
sodium lauryl sulfate, sodium metabisulfite, sodium phosphate, dibasic, sodium phosphate,
monobasic, sodium phosphate, tribasic, anhydrous sodium propionate, sodium propionate,
sodium sorbate, sodium starch glycolate, sodium stearyl fumarate, sodium sulfite, sorbic acid,
sorbitan esters (sorbitan fatty esters), sorbitol, sorbitol solution 70%, soybean oil, spermaceti
wax, starch, corn starch, potato starch, pregelatinized starch, sterilizable maize starch, stearic
acid, purified stearic acid, steary! alcohol, sucrose, sugars, compressible sugar, confectioner's
sugar, sugar spheres, invert sugar, Sugartab, Sunset Yellow FCF, synthetic parafﬁn; tale,
tartaric acid, tartrazine, tetrafluoroethane (HFC), theobroma oil, thimerosal, titanium dioxide,
alpha tocopherol, tocopheryl acetate, alpha tocopheryl acid succinate, beta-tocopherol, delta-
tocopherol, gamma-tocopherol, tragacanth, triacetin, tributyl cifrate, triethanolamine, triethyl
citrate, trimethyl- -cyclodextrin, trimethyltetradecylammonium bromide, tris buffer,
trisodium edentate, vanillin, type Thydrogenated vegetable oil, water, soft water, hard water,

cartbon dioxide-free water, pyrogen-free water, water for injection, sterile water for
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inhalation, sterile water for injection, sterile water for irrigation, waxes, anionic emulsifying
wax, carnauba wax, cationic emulsifying wax, cetyl ester wax, microcrystalline wax,
nonionic emulsifying wax, suppository wax, while wax, yellow wax, white petrolatum, wool
fat, xanthan gum, xylitol, zein, zinc propionate, zinc salis, zinc stearate, or any excipient in
the Handbook of Pharmaceutical Excipients, Third Edition, A. H. Kibbe (Pharmaceutical
Press, London, UK, 2000}, which is incorporated by reference in its entirety. Remington s
Pharmaceutical Sciences, Sixteenth Edition, E. W, Martin (MackPublishing Co., Easton, Pa.,
1980}, which is incorporated by reference in its entirety, discloses various components used
in formulating pharmaccutically acccptable compositions and known tcchniques for the
preparation thereof. Ixcept insofar as any conventional agent is incompatible with the
pharmaceutical compositions, its use in pharmaceutical compositions is contemplated.
Supplementary active ingredients also can be incorporated into the compositions.

[582] In some embodiments, the foregoing component(s) may be present in the
pharmaceutical composition at any concentration, such as, for example, at least A, wherein A
is 0.0001% w/v, 0.001% wiv, 0.01% w/v, 0.1% w/v, 1% w/v, 2% w/v, 5% wiv, 10% w/v,
20% wiv, 30% w/v, 40% w/v, 50% wiv, 60% w/v, 70% w/v, 80% w/v, or 90% w/v. In some
embodiments, the foregoing component(s) may be present in the pharmaceutical composition
at any concentration, such as, for example, at most B, wherein B is 90% w/v, 80% w/v, 70%
wiv, 60% wiv, 50% wiv, 40% w/iv, 30% w/v, 20% w/v, 10% w/v, 5% wiv, 2% wiv, 1% w/v,
0.1% w/v, 0.001% w/v, or 0.0001%. In other embodiments, the foregoing component(s) may
be present in the pharmaceutical composition at any concentration range, such as, for
example from about A to about B. In some embodiments, A is 0.0001% and B is 90%.

[583] The pharmaceutical compositions may be formulated to achieve a physiologically
compatible pH. In some embodiments, the pH of the pharmaceutical composition may be at
least 5, at least 5.5, at least 6, at least 6.5, at least 7, at least 7.5, at least 8, at least 8.5, at least
9, at least 9.5, at least 10, or at least 10.5 up to and including pH 11, depending on the
formulation and route of administration. Tn certain embodiments, the pharmaceutical
compositions may comprise buffering agents to achieve a physiological compatible pH, The
buffering agents may include any compounds capabale of buffering at the desired pH such as,
for example, phosphate buffers (e.p..PBS), triethanolamine, Tris, bicine, TAPS, tricine,
HEPES, TES, MOPS, PIPES, cacodylate, MES, and others. In certain embodiments, the
strength of the buffer is at least 0.5 mM, at least 1 mM, at least 5 mM, at least 10 mM, at least
20 mM, at least 30 mM, at least 40 mM, at least 50 mM, at least 60 mM, at least 70 mM, at
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least 80 mM, at least 90 mM, at least 100 mM, at least 120 mM, at least 150 mM, or at least
200 mM. In some embodiments, the strength of the buffer is no more than 300 mM (e.g., at
most 200 mM, al most 100 mM, at most 90 mM, al most 80 mM, al most 70 mM, at most 60
mM, at most 50 mM, at most 40 mM, at most 30 mM, at most 20 mM, at most 10 mM, at
most 5 mM, at most 1 mM).

Routes of Administration

[584] The following discussion on routes of administration is merely provided to illustrate
exemplary cmbodiments and should not be construed as limiting the scope in any way.

[585] Formulations suitable for oral administration can consist of (a) liquid solutions, such
as an effective amount of the conjugate of the present disclosure dissolved in diluents, such as
water, saline, or orange juice; (b) capsules, sachets, tablets, lozenges, and troches, each
containing a predetermined amount of the active ingredient, as solids or granules; (c)
powders; (d) suspensions in an appropriate liquid; and (¢) suitable emulsions. Liquid
formulations may include diluents, such as water and alcohols, for example, ethanol, benzyl
alcohol, and the polyethylene alcohols, either with or without the addition of a
pharmaceutically acceptable surfactant. Capsule forms can be of the ordinary hard- or soft-
shelled gelatin type containing, for example, surfactants, lubricants, and inert fillers, such as
factose, sucrose, calcium phosphate, and corn starch. Tablet forms can include one or more
of lactose, sucrose, mannitol, corn starch, potato starch, alginic acid, microcrystailine
cellulose, acacia, gelatin, guar gum, colloidal silicon dioxide, croscarmellose sodium, talc,
magnesium stearate, calcium stearate, zinc stearate, stearic acid, and other excipients,
colorants, diluents, buffering agents, disintegrating agents, moistening agents, preservatives,
flavoring agents, and other pharmacologically compatible excipients. ILozenge forms can
comprise the conjugate of the present disclosure in a flavor, usually sucrose and acacia or
tragacanth, as well as pastilles comprising the conjugate of the present disclosure in an inert
base, such as gelatin and glycerin, or sucrose and acacia, emulsions, gels, and the like
containing, in addition to, such excipients as are known in the art.

[586] The conjugates of the disclosure, alone or in combination with other suitable
components, can be delivered via pulmonary administration and can be made into aerosol
formulations to be administered via inhalation. These aerosol formulations can be placed into
pressurized acceptable propellants, such as dichlorodifluoromethane, propane, nitrogen, and
the like. They also may be formulated as pharmaceuticals for non-pressured preparations,

such as in a nebulizer or an atomizer. Such spray formulations also may be used to spray
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mucosa. In some embodiments, the conjugale is formulated into a powder blend or into
microparticles or nanoparticles. Suitable pulmonary formulations are known in the art. See,
e.g., Qian et al., Int J Pharm 366: 218-220 (2009); Adjei and Garren, Pharmaceutical
Research, 7(6): 565-569 (1990), Kawashima et al., J Controlled Release 62(1-2); 279-287
(1999); Liu et al.,, Pharm Res 10(2): 228-232 (1993); International Patent Application
Publication Nos, WO 2007/133747 and WO 2007/141411.

[587] Formulations suitable for parenteral administration include aqucous and non-agqueous,
isotonic sterile injection solutions, which can contain anti-oxidants, buffers, hacteriostats, and
solutes that render the formulation isotonic with the blood of the intended recipient, and
aqueous and non-aqueous sterile suspensions that can include suspending agents, solubilizers,
thickening agents, stabilizers, and preservatives. The term, "parenteral” means not through
the alimentary canal but by some other route such as subcutaneous, intramuscular,
intraspinal, or intravenous. The conjugate of the present disclosure can be administered with
a physiologically acceptable diluent in a pharmaceutical carrier, such as a sterile liquid or
mixture of liquids, including water, saliné, aqueous dextrose and related sugar solutions, an
alcohol, such as ethanol or hexadecyl alcohol, a glycol, such as propylene glycol or
polyethylene glycol, dimethylsulfoxide, glycerol, ketals such as 2,2- dimcthyl-153-dioxolanc-
4-methanol, ethers, poly(ethyleneglycol) 400, oils, fatty acids, fatty acid esters or glycerides,
or acctylated fatty acid glycerides with or without the addition of a pharmacecutically
acceptable surfactant, such as a scap or a detergent, suspending agent, such as pectin,
carbomers, methylcellulose, hydroxypropylmethylcellulose, or carboxymethylcellulose, or
emulsifying agents and other pharmaceutical adjuvants.

[588] Oils, which can be used in parenteral formulations include petroleum, animal,
vegetable, or synthetic oils. Specific examples of oils include peanut, soybean, sesame,
cottonseed, corn, olive, petrolatum, and mineral. Suitable fatty acids for use in parenteral
formulations include oleic acid, stearic acid, and isostearic acid. Ethyl oleate and isopropyl
myristate are examples of suitable fatty acid esters,

[589] Suitable soaps for use in parenteral formulations include fatty alkali metal,
ammonium, and triethanotamine salts, and suitable detergents include (a) cationic detergents
such as, for example, dimethyl dialkyl ammonium halides, and alkyl pyridinium halides, (b)
anionic detergents such as, for example, alkyl, aryl, and olefin sulfonates, alkyl, olefin, ether,
and monoglyceride sulfates, and sulfosuccinates, (c) nonionic detergents such as, for

example, fatty amine oxides, fatty acid allkanolamides, and polyoxyethylenepolypropylene
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copolymers, (d) amphoteric detergents such as, for example, alkyl-B-aminopropionates, and
2-alkyl -imidazoline quaternary ammonium salts, and (e) mixtures thereof.

[590] The parenteral formulations will typically contain from about 0.5% to about 25% by
weight of Ab-L-Y conjugate of the present disclosure in solution, Preservatives and buffers
may be used. In order to minimize or climinate irritation at the site of injection, such
compositions may contain one or more nonionic surfactants having a hydrophile-lipophile
balance (HLB) of from about 12 to about 17. The quantity of surfactant in such formulations
will typically range from about 5% to about 15% by weight. Suitable surfactants include
polyethylene glycol sorbitan fatty acid esters, such as sorbitan monooleate and the high
molecular weight adducts of ethylene oxide with a hydrophobic base, [ormed by the
condensation of propylene oxide with propylene glycol. The parenteral formulations can be
presented in unit-dose or multi-dose sealed containers, such as ampoules and vials, and can
be stored in a freeze-dried (lyophilized) condition requiring only the addition of the sterile
liquid excipient, for example, water, for injections, immediately prior to use. Extemporaneous
injection solutions and suspensions can be prepared from sterile powders, granules, and
tablets of the kind previously described.

[591] Injectable formulations are in accordance with the invention. The requirements for
effective pharmaceutical carriers for injectable compositions are well-known to those of
ordinary skill in the art (see, e.g., Pharmaceutics and Pharmacy Practice, J. B. Lippincott
Company, Philadelphia, PA, Banker and Chalmers, eds., pages 238-250 (1982), and ASHP
Handbook on Injectable Drugs, Toissel, 4th ed., pages 622-630 (1986)).

[592] Additionally, the conjugate of the present disclosures can be made into suppositories
for rectal administration by mixing with a variety of bases, such as emulsifying bases or
water-soluble bases. Formulations suitable for vaginal administration can be presented as
pessaries, tampons, creams, gels, pastes, foams, or spray formulas containing, in addition to
the active ingredient, such carriers as are known in the art to be appropriate.

1593] It will be appreciated by one of skill in the art that, in addition to the above- described
pharmaceutical compositions, the conjugate of the disclosure can be formulated as inclusion

complexes, such as cyclodextrin inclusion complexes, or liposomes.
Dose

[594] The Ab-L-Y conjugates of the disclosure are believed to be useful in methods of

freating an immunological disease or medical. For purposes of the disclosure, the amount or
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dose of the conjugate of the present disclosure administered should be sufficient to effect,
e.g., a therapeutic or prophylactic response, in the subject or animal over a reasonable time
frame. For example, the dose of the conjugate ol the present disclosure should be sufficient to
stimulate cAMP secretion from cells as described herein or sufficient to decrease blood
glucese levels, fat levels, food intake levels, or body weight of a mammal, in a period of from
about 1 to 4 minutes, 1 to 4 hours or 1 to 4 weeks or longer, e.g., 5 to 20 or more weeks, from
the time of administration. In certain embodiments, the time period could be even longer. The
dosc will be determined by the efficacy of the particular conjugate of the present disclosure
and the condition of the animal (e.g., human), as well as the body weight of the animal (e.g.,
human) to be treated.

[595] Many assays for determining an administered dose are known in the art. For purposes
herein, an assay, which comprises comparing the extent to which blood glucose levels are
lowered upon administration of a given dose of the conjugate of the present disclosure to a
mammal among a set of mammals of which is each given a different dose of the conjugate,
could be used to determine a starting dose to be administered fo a mammal. The extent to
which blood glucose levels are lowered upon administration of a certain dose can be assayed
by methods known in the art, including, for instance, the methods described herein in the
Examples section.

[596] The dose of the conjugate of the present disclosure also will be determined by the
existence, nature and extent of any adverse side effects that might accompany the
administration of a particular conjugate of the present disclosure. Typically, the attending
physician will decide the dosage of the conjugate of the present disclosure with which to treat
each individual patient, taking into consideration a variety of factors, such as age, body
weight, general health, diet, sex, conjugate of the present disclosure to be administered, route
of administration, and the severity of the condition being treated. By way of example and not
intending to limit the invention, the dose of the conjugate of the present disclosure can be
about 0.0001 to about 1 g/kg body weight of the subject being treated/day, from about 0.0001
to about 0.001 g/kg body weight/day, or about 0.01 mg to about 1 g/kg body weight/day.
[597] In some embodiments, the pharmaceutical composition comprises any of the
conjugates disclosed herein at a purity level suitable for administration to a patient. In some
embodiments, the conjugate has a purity level of at least about 90%, about 91%, about 92%,
about 93%, about 94%, about 95%, about 96%, about 97%, about 98% or about 99%, and a

pharmaceutically acceptable diluent, carrier or excipient. The pharmaceutical composition in
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some aspects comprise the conjugate of the present disclosure at a concentration of at least A,
wherein A is about about 0.001 mg/ml, about 0.01 mg/ml, 0 about 1 mg/ml, about 0.5 mg/ml,
about 1 mg/ml, about 2 mg/ml, about 3 mg/ml, about 4 mg/ml, about 5 mg/ml, about 6
mg/ml, about 7 mg/ml, about 8 mg/ml, about 9 mg/ml, about 10 mg/ml, about 11 mg/ml,
about 12 mg/ml, about 13 mg/ml, about 14 mg/ml, about 15 mg/ml, about 16 mg/ml, about
17 mg/ml-, about 18 mg/ml, about 19 mg/ml, about 20 mg/ml, about 21 mg/ml, about 22
mg/ml, about 23 mg/ml, about 24 mg/ml, about 25 mg/ml or higher. In some embodiments,
the pharmaceutical composition comprises the conjugate at a concentration of at most B,
wherein B is about 30 mg/ml, about 25 mg/ml, about 24 mg/ml, about 23, mg/ml, about 22
mg/ml, about 21 mg/ml, about 20 mg/ml, about 19 mg/ml, about 18 mg/ml, about 17 mg/ml,
about 16 mg/ml, about 15 mg/ml, about 14 mg/ml, about 13 mg/ml, about 12 mg/ml, about
11 mg/ml, about 10 mg/ml, about 9 mg/ml, about 8 mg/ml, about 7 mg/ml, about 6 mg/ml,
about 5 mg/ml, about 4 mg/ml, about 3 mg/ml, about 2 mg/ml, about 1 mg/ml, or about 0.1
mg/ml. In some embodiments, the compositions may contain an conjugate at a corcentration

range of A to B mg/ml, for example, about 0.001 to about 30.0 mg/ml.

Targeied I'orms

[398] One of ordinary skill in the art will readily appreciate that the Ab-L-Y conjugates of
the disclosure can be modified in any number of ways, such that the therapeutic or
prophylactic efficacy of the cenjugate of the present disclosures is increased through the
modification. For instance, the conjugate of the present disclosure can be further conjugated
either directly or indirectly through a linker to a targeting moiety. The practice of conjugating
compounds, e.g,, glucagon conjugates described herein, to targeting moieties is known in the
art. See, for instance, Wadhwa et al., J Drug Targeting, 3, 111-127 (1995) and U.S. Patent
No. 5,087,616. One of ordinary skill in the art recognizes that sites on the peptide of the
present disclosures (Ab), which are not necessary for the function of the peptide of the
present disclosures, are ideal sites for atiaching a linker and/or a targeting moiety, provided
that the linker and/or targeting moiety, once attached to the peptide of the present disclosures

(Ab), does not interfere with the function of the peptide of the present disclosures.
Controlled Release Formulations

[599] Alternatively, the glucagon conjugates described herein can be modified into a depot

form, such that the manner in which the conjugate of the present disclosures is released into
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the body to which if is administered is controlled with respect to time and location within the
body (see, for example, U.S. Patent No. 4,450,150). Depot forms of conjugate of the present
disclosures can be, for example, an implantable composition comprising the conjugate of the
present disclosures and a porous or non-porous material, such as a polymer, wherein the
conjugate of the present disclosures is encapsulated by or diffused throughout the material
and/or degradation of the non-porous material. The depot is then implanted into the desired
location within the body and the conjugate of the present disclosures are released from the
implant at a predetermined rate.

[600] The pharmaceutical composition in certain aspects is modified to have any type of in
vivo release profile. In some aspects, the pharmaceutical composition is an immediate
rclease, controlled rclcase, sustained releasc, extended release, delayed release, or bi-phasic
release formulation. Methods of formulating peptides or conjugates for controlled release are
known in the art. See, for example, Qian et al., J Pharm 374: 46-52 (2009) and International
Patent Application Publication Nos. WO 2008/130158, WO2004/033036; W(0O2000/032218;
and WO 1999/040942.

[601] The instant compositions may further comprise, for example, micelles or liposomes,
or some other encapsulated form, or may be administered in an extended release form to
provide a prolonged storage and/or delivery effect. The disclosed pharmaceutical
formulations may be administered according to any regime including, for example, daily (1
time per day, 2 times per day, 3 times per day, 4 times per day, 5 times per day, 6 times per
day), every two days, every three days, every four days, every five days, every six days,
weekly, bi-weekly, every three weeks, monthly, or bi-monthly.

Kits

[602] The Ab-L-Y conjugates of the present disclosure can be provided in accordance with
one embodiment as part of a kit. Accordingly, in some embodiments, a kit for administering
a Ab-L-Y conjugate to a patient in need thereof is provided wherein the kit comprises a Ab-
L-Y conjugate as described herein,

[603] In one embodiment the kit is provided with a device for administering the Ab-L-Y
conjugate composition to a patient, e.g. syringe needle, pen device, jet injector or other
needle-free injector. The kit may alternatively or in addition include one or more containers,
e.g., vials, tubes, bottles, single or multi-chambered pre-filled syringes, cartridges, infusion
pumps (external or implantable), jet injectors, pre-filled pen devices and the like, optionally

containing the glucagon conjugate in a lyophilized form or in an aqueous solution. The kits
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in some cmbodiments comprise instructions for use. In accordance with one embodiment the
device of the kit is an aerosol dispensing device, wherein the composition is prepackaged
within the aerosol device. In another embodiment the kit comprises a syringe and a needle,
and in one embodiment the sterile glucagon composition is prepackaged within the syringe.

[604] In one embodiment the invention provides a compound of Formula (T): Ab-L-Y (I);
wherein Ab comprises an anti prostate-specific membrane antigen (aPSMA) antibody or
fragment thereof, further comprising a non-naturally encoded amino acid; L comprises a
linker, linking group or a bond; Y comprises a nuclear recepfor ligand; and wherein L is
conjugated to Ab via a covalent linkage Between said non-naturally encoded amino acid and
L. In some embodiments, the present invention provides a compound of Formula (I}: Ab-L-
Y; wherein Y is an antagonist. In an additional embodiment, the present invention provides a
compound of Formula (I): Ab-L-Y; wherein Y is an anti-androgenic molecule. Tn some
embodiments, the present invention provides a compound of Formula (I): Ab-L-Y; wherein L
is a cleavable, non-cleavable or degradable linker, In some embodiments, the present
invention provides a compound of Formula (I); Ab-L-Y; wherein L is intracellularly
cleavable or degradable. In some embodiments, the present invention provides a compound
of Formula (I): Ab-L-Y; wherein the non-naturally encoded amino acid comprises a

functional group selected from ketone and azide.

[605] The following examples are given merely to illustrate the present invention and not in

any way to limit its scope.

EXAMPLES
Example 1: Synthesis of Compound 1

[606] 1. Detailed Synthesis of Compound 1 shown in Figure 8

la. Synthesis of compound 1-3

[607] To a mixture of Dexamethasone 1-1 (0.4 g, 1.02 mmol) and N, N’-disuccinimidyl
carbaonate (0.4 g, 1.33 mmol) in DCM (4 ml) and THF (4 ml) was added DIEA (0.36 ml,
2.04 mmol) at room temperature. The mixture was stirred at room temperature overnight. The
mixture was concentrated and the crude product was purified by column chromatography,
0.13 g of 1-3 was obtained as white solid (24 %). LCMS m/z = 534 [M+H]+

1b. Synthesis of compound 1-7

[608] To a mixture of 1-4 (0.3 g, 0.6 mmol), 1-5 (0,12 g, 0.66 mmol) and EDC (0.2 g, 1.2
mmol) in DMF (6 ml) was added 1N NaHCO3 (1.8 mmol) solution at 0oC. The mixture was
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stirred at room (emperature overnight. TL was exiracted with EtOAc (3x 30 ml). eashed with
0.5M HCI and brine. The organic layer was dried over anhydrous MgSO4. Tt was filtered and
concentrated under reduced pressure to give the product 1-6 as white solid,

[609] A mixture of 1-6 (0.1 g) and 4N HCI in dioxane (1 ml) was stirred at room
temperature for 1 hour. It was concentrated under reduced pressure to give the product 1-7 as
white solid. The product wag used without further purification. LCMS m/z = 553 [M+H]+

lc. Synthcsis of compound 1-9

[610] To a mixture of 1-3 (0.1 g, 0.18 mmol) and 1-7 (99.8 mg, 0.18 mmol) in DMF (3 ml)
was added DIFA (0.16 ml, 0.9 mmol) at room temperature. The mixture was stirred at room
temperature overnight. The crude product was purified by prep HPLC to give 65 mg of 1-8. It
was dissolve into THF (1 ml) and E{2NH wus added al room lemperalure. The mixiure was
stirred at room temperature for 2 hours and it was concentrated under reduced pressure to
give the product 1-9 as white solid. The product was used without further purification. LCMS
m/z =749 [M+H]+

1d. Synthesis of compound 1-12

[611] To a mixture of 1-9 (22 mg, 0.029 mmol) and 1-10 (16.4 mg, 0.032 mmol) in DMF (3
ml) was added DIEA (0.16 ml, 0.9 mmol) at room temperature. The mixture was stirred at
room temperature for 4 hours. The crude product was purified by prep HPLC to give 15 mg
of 1-11. LCMS m/z = 1142 [M]+

[612] 1-11 was dissolved into DMF (1 ml) and NH2NH2 (6.3 mg) was added at room
temperature. The mixture was stirred at room temperature for 1.5 hours and it was
concentrated under reduced pressure. The crude product was purified by prep HPLC. 3 mg of
1-12 was obtained as white solid. LCMS m/z = 1012 [M]+

Example 2: Synthesis of Compound 2

[613] 2. Detailed Synthesis of Compound 1 shown in Figure 9

2a. Synthesis of compound 2-2 _

[614] To a mixture of 1-3 (0.1 g, 0.19 mmol) and tert-butyl 2-aminoethylcarbamate (30 mg,
0.19 mmol) in acetoniirile (2 ml) was added DIEA (0.098 ml, 0.56 mmol) at room
temperature. The mixture was stirred at room temperature overnight. The white precipitate

was filtered and washed with ether to give the product 2-1 as white solid.
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[615] A mixture of 2-1 (0.1 g) and 4N HCI in dioxane (1 ml) was stirred at room
temperature for 1 hour. It was concentrated under reduced pressure to give the product 2-2 as
white solid. The product was used without further purification. LCMS m/z = 479 [M+H]+

2b. Synthesis of compound 2-4

[616] To a mixture of 2-2 (0.09 g, 0.188 mmol) and Fmoc¢-Val-Cit-PAB-PNP (0.159 g, 0.21
mmol) in DMF (1 ml) was added DIEA (0.16 ml, 0.94 mmol) at room temperature. The
mixture was stirred at room temperature overnight. The crude product was purified by HPLC
to give 0.1 g of 2-3 as white solid.

[617] To a mixture of 2-3 (67 mg, 0.061 mmol) in THIF (1 ml) was added Et2NH at room
temperature. The mixture was stirred at room temperature for 2 hours and it was concentrated
under reduced pressure and washed with ether. The product 2-4 was used without further
purification. LCMS m/z = 884 [M]+

2¢. Synthesis of compound 2-6

[618] To a mixture of 2-4 (50 mg, 0.057 mmol) and NaOAc (36.7 mg, 0.45 mmol) in
MeOH (3 ml) was added (9H-fluoren-9-yl)methyl 2-oxoethylcarbamate (19 mg, 0.068 mmol)
at 00C. The mixture was stirred at 0oC for 0.5 hour. NaCNBH3 (9.2 mg, 0.15 mmol) was
added. The mixture was stirred at 00C for another 15 minutes and was allowed to warm to
room temperature for 4 hours. The reaction mixture was concentrated and purified by HPLC
to 2-5 as white solid.

[619] To a mixture of 2-5 (25 mg, 0.022 mmol) in THF (1 ml) was added Et2ZNI (31.8 mg,
0.44 mmol) at room temperature. The mixture was stizred at room temperature for 2 hours
and it was concentrated under reduced pressure and washed with ether. The product 2-6 was
used without further purification. LCMS m/z = 927 [M]+

2d. Synthesis of compound 2-7

[620] To a mixture of 2-6 (14 mg, 0.015 mmol) and perfluorophenyl 2-(cyclooct-2-ynyloxy)
acetate (5.2 mg, 0.015 mmol} in DMF (1 ml) was added DIEA (13 01, 0.075 mmol)} at room
temperature. The mixture was stirred at room temperature overnight. The crude product was

purified by HPLC to give 4 mg of 2-7 as white solid. LCMS m/z = 1091 |[M|+
Example 3: Synthesis of Compound 3

[621] 3. Detailed Synthesis of Compound 3 shown in Figure 10.
3a. Synthesis of compound 3-1
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[622] To the solution of compound 3 (600mg, 1.125 mmol) in 0.5 mL of DMF was added
tert-butyl methyl (2-(methylamino) ethyl)carbamate (127 mg, 0.675 mmol). The resulting
solution was stirred at room temperature for 2hrs, The reaction mixture was diluted with
EtOAc and washed with H20, brine, dried over Na2S04, and then concentrated to dryness.
The residue was purified by flagsh column chromatography to give 170mg of compound 3-1.
MS (ES]) m/z 607 [M-+H].

3b. Synthesis of compound 3-2

[623] Compound 3-1 (170mg) was treated with 50% TFA in DCM. The rcaction was
concentrated to dry after 30min. The product was directly used in next step without further
purification.

3c. Synthesis of compound 3-3

[624] To the solution of compound 3-3 (0.28 mmol) in 1.5 mL of DMF was added Fmoc-
Val-Cit-PAB-OPNP (215 mg, 0.28 mmol), HOB{ (21.4mg, 0.14mmol) and DIEA (95011,
0.56mmol). The resulting solution was stirred at room temperature for 2hrs. The reaction
mixture was purified by HPLC to give 270mg of compound 3-3. MS (ESI) m/z 912 [M+H].
3d. Synthesis of compound 3-4

[625] Compound 3-3 (270mg) was dissolved in 15mL THF and 2 mL DMF, 5SmL of
diethylamine was added to get a clear solution, The reaction was done in 1 hr. The reaction
mixture was concentrated and purified by HPLC to get 180mg of compound 3-4.

3e. Synthesis of compound 3-5

[626] To the solution of compound 3-4 (180mg, 0.1974 mmol) in 1.5 mL of MeOH was
added NaOAc (164mg, 2 mmol) at 0oC, followed by (9H-Fluoren-9-yl)methyl methyl 2-
oxoethylcarbamate (59 mg, 0.2 mmol). The resulting solution was stirred at 0oC for 30min.
11mg of NaBH3CN was added at 0oC. The reaction mixture was stirred at 0oC for 30min
and room temperature for 1 hr. The crude product was purified by HPLC to get 150mg of
compound 3-5. MS (ESI) m/z 1192 [M+H]

3f. Synthesis of compound 3-6

[627] Compound 3-5 (i50mg) was dissolved in 15ml, THF and 2 mL DMF. 5mL of
diethylamine was added to get a clear solution. The reaction was done in 1 hr. The reaction
mixture was concentrated and purified by HPLC to get 110mg of compound 3-6. MS (ESI)
m/z 969 [M+H]

3g. Synthesis of compound 3-7
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[628] To the solution of compound 3-6 (110mg, 0.114 mmol) in 1.5 ml of MeOH was
added NaOAc (93.5mg, 1.14mmol) at 0oC, followed by (9H-Fluoren-9-ylymethyl 2-
oxoethylcarbamate (32 mg, 0.114 mmol). The resulling solution was stirred at 0oC for
30min. 7mg of NaBH3CN was added at 00C, The reaction mixture was stirred at 0oC for
30min and room temperature for 1 hr, The crude product was purified by HPLC to get 40mg
of compound 3-7. MS (ESI) m/z 1235 [M+H]

3h. Synthesis of compound 3-8

[629] Compound 3-7 (40mg) was dissolved in 15ml. THF and 2 mL DMF. 5ml of
diethylamine was added to get a clear solution. The reaction was done in 1 hr. The reaction
mixture was concentrated and purified by HPLC to get 12mg of compound 3-8. MS (ESI)
m/z 1012 [M+H], 507 [M+2H]

3i. Synthesis of compound 3-9

[630] To the solution of compound 3-8 (12mg) in 1 ml. DMF was added perfluorophenyl
2-(cyclooct-2-ynyloxy)acetate 4.5mg. The reaction mixture was stirred at room temperature
for Zhrs and purified by HPLC to get 13mg of compound 3-9. MS (ESI) m/z 1177 [M+H],
589 IM+2H].

Example 4: Synthesis of Compound 4

[631] 4. Detailed Synthesis of Compound 4 shown in Figure 11.

4a. Synthesis of compound 4-2

[632] The reaction mixture of FK506 (140mg, 0.17mmol) in dichloromethane (4 mL) was
treated with 4-DMAP (82mg, 0.67mmol). The solution of triphosgene (20mg) in
dichloromethane (2mlL) was slowly added at -78 oC (dry ice + acetone bath). The reaction
mixtuyre was stirred at -78 oC for 1 hour. Compound 4-1 (45 mg, 0.2mmol) in
dichloromethane (1.5mL) was slowly added at -78 oC., After addition, the reaction was
stirred at -78 oC for lhour and then gradually increases to room temperature, The reaction
mixture was treated with 1N HCI to adjust pH to 2. The reaction mixture was purified by
prep-HPLC to get 35mg of compound 4-2. MS (EST) m/z 1051 [M-+H]

4b. Synthesis of compound 4-4

[633] The reaction mixture of compound 4-2 (11mg } in DMF (1mL) was treated with
active ester 4-3 (6.96mg, 0.02mmol) and DIEA (2.4ul). The reaction was stirred at 0 oC for
1 hour and then increase to room temperature. The reaction mixture was adjust pH=2 and

purified by prep-HPLC to give 9.1 mg of compound 4-4, MS (ESI) m/z 1215 [M+H]
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Example 5: Synthesis of Compound 5

[634] 5. Detailed Synthesis of Compound 4 shown in Figure 12.

5a. Synthesis of compound 5-2

[635] The reaction mixture of FK506 {140mg, 0.17mmol) in dichloromethane (4 mL) was
treated with 4-DMAP (82mg, 0.67mmol). The solution of triphosgene (20 mg, 0.051 mmol)
in dichloromethane (2mlL.) was slowly added at -78 oC (dry ice + acetone bath). The reaction
mixture was stirred at -78 oC for 1 hour. Compound 5-1 (45 mg, 0.2mmol) in
dichloromethane (1.5mL) was slowly added at -78 oC. After addition, the rcaction was
stirred at -78 oC for lhour and then gradually increases to room temperature. The reaction
mixture was treated with 1IN HCI to adjust pH to 2. The reaction mixture was purified by
prep-HPLC to give 78.3mg of compound 5-2. MS (EST) m/z 1375 [M+H]

5b. Synthesis of compound 5-3

[636] The reaction mixture of compound 5-2 (34.4mg, 0.023 mmol) in DMF (1mL) was
treated with active ester (8mg and 6mg two portion) and DIEA (11.4ul.), The reaction was
stirred at 0oC for 1 hour and then increase to room temperature. The reaction mixture was
adjust pH=2 and purified by prep-HPLC to give 11.1 mg of compound 5-3, MS (ESI) m/z
1539 [M-+H]

Example 6: Synthesis of Compound 6

[637] 6. Detailed Synthesis of Compound 6 shown in Figure 13,

6a. Synthesis of compound 6-2

[638] To a mixture of Dasatinib 6-1 (0.1 g, 0.20 mmol) and N, N’-disuccinimidyl
carbaonate (0.102 g, 0.41 mmol) in DCM (8 ml) was added DIEA (0.11 ml, 0.61 mmol) at
room temperature. The mixture was stirred at room temperature overnight. The mixture was
concentrated and the crude product was purified by column chromatography to give 6-2 as
white solid. LCMS m/z = 629 [M]+

6b. Synthesis of compound 6-5

[639] To a mixture of 6-2 (50 mg, 0.079 mmol) and 6-3 (29.6 mg, 0.087 mmol) in DCM (5
ml} was added DIEA (0.041ml, 0.24 mmol) at room temperature. The mixture was stirred at
room temperature overnight. The crude product was purified by HPLC to give product 6-4 as
white solid. (56 %) LCMS m/z = 852 [M]+
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[640] 6-4 (38 mg, 0.045 mmol) was dissolve into DMF (1 ml) and NH2NH2 (14.4 mg) was
added at room tempcraturc. The mixture was stirred at room temperature for 4 hours and it
was concentrated under reduced pressure. The crude product was purified by prep HPLC. 8
mg of 6-5 was obtained as white solid. LCMS m/z = 722 [M]+

Example 7: aPSMA-anti-androgenic conjugate 72h Prostate Cancer Cell Line Viability
Study

[641] Anti-tumor efficacy of atPSMA-anti-androgenic conjugate is tested on prostate cancer
cell lines LNCaP and MDA-PCa-2b. The two prostate cancer cell lines and PC-3 cells, used
as negative control, are cultured and then treated either with ePSMA-anti-androgenic
conjugate, the antibody alone, the anti-androgenic compound alone, and 72 hours following

treatment cell viability is measured using the Dojindo cell counting kit-8 (WS'T-8 based).

Example 8: Human Clinical Trial of aPSMA-anti-androgenic conjugate

[642] Human Clinical Trial of the Safety and/or Efficacy of aPSMA-anti-androgenic
conjugate for Prostate Cancer Therapy

[643] Objective: To compare the safety and pharmacokinetics of administered composition
comprising aPSMA-anti-androgenic conjugate.

[644] Study Design: This study will be a Phase I, single-center, open-label, randomized
dose escalation study followed by a Phase II study in prostate cancer patients. Patients
should not have had exposure to ePSMA-anti-androgenic conjugate prior to the study entry.
Patients must not have received treatment for their cancer within 2 weeks of beginning the
trial. Treatments include the use of chemotherapy, hematopoietic growth factors, and
biologic therapy such as monoclonal antibodies. Patients must have recovered from all
toxicities (to grade 0 or 1) associated with previous treatment. All subjects are evaluated for
safety and all blood collections for pharmacokinetic analysis are collected as scheduled. All
studies are performed with institutional ethics committee approval and patient consent.

[645] Phase [: Patients receive 1.v. aPSMA-anti-androgenic conjugatc. on days 1, 8, and 15
of each 28-day cycle. Doses of aPSMA-anti-androgenic conjugate may be held or modified
for toxicity based on assessments as outlined below. Treatment repeats every 28 days in the
absence of unacceptable toxicity. Cohorts of 3-6 patients receive escalating doses of
oPSMA-anti-androgenic conjugate until the maximum tolerated dose (MTD) for aPSMA-

anti-androgenic conjugate is determined. The MTD is defined as the dose preceding that at
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which 2 of 3 or 2 of 6 patients experience dose-limiling toxicity, Dose limiling toxicitlies are
determined according to the delinitions and standards sel by the Nalional Cancer Institute
(NCI) Common Terminology for Adverse Events (CTCAE) Version 3.0 (August 9, 2006).
[646] Phase II: Patients receive aPSMA-anti-androgenic conjugate as in phase I at the MTD
determined in phase 1. Treatment repeats every 4 weeks for 2-6 courses in the absence of
disease progression or unacceptable toxicity, After completion of 2 courses of study therapy,
patients who achieve a complete or partial response may rcecive an additional 4 courses.
Patients who maintain stable disease for more than 2 months after completion of 6 courses of
study therapy may receive an additional 6 courses at the time of disease progression,
provided they meet original eligibility criteria.

[647] Blood Sampling: serial blood is drawn by direct vein punctlure belore and after
administration of aPSMA-anti-androgenic conjugate. Venous blood samples (5 mlL) for
determination of serum concentrations are obtained at about 10 minutes prior to dosing and at
approximately the following times after doging: days 1, 8, and 15. Each serum sample is
divided into two aliquots. All serum samples are stored at -20°C. Serum samples are shipped
on dry ice,

[648] Pharmacokinctics: Patients undergo plasma/serum sample collection for
pharmacokinetic evaluation before beginning treatment and at days 1, 8, and 15.
Pharmacokinetic parameters are calculated by model independent methods on a Digital
Equipment Corporation VAX 8600 computer system using the latest version of the BIOAVL
software. The following pharmacokinetics parameters are determined: peak serum
concentration (Chax); time to peak serum concentration (tma); area under the concentration-
time curve (AUC) from time zero to the last blood sampling time (AUCq.7;) calculated with
the use of the linear trapezoidal rule; and terminal elimination half-life (t;,), computed from
the elimination rate constant, The elimination rate constant is estimated by linear regression
of consecutive data points in the terminal linear region of the log-linear concentration-time
plot. The mean, standard deviation (SD), and coefficient of variation (CV) of the
pharmacokinetic parameters are calculated for each treatment. The ratio of the parameter
means (preserved formulation/non-preserved formulation) is calculated.

[649] Patient Response to combination therapy: Patient response is assessed via imaging
with X-ray, CT scans, and MRI, and imaging is performed prior to beginning the study and at
the end of the first cycle, with additional imaging performed every four weeks or at the end of

subsequent cycles, Imaging modalities are chosen based upon the cancer type and
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feasibility/availability, and the same imaging modality is utilized for similar cancer types as
well as throughout each patient’s study course. Response rates are determined using the
RLCIST criteria. (Therasse et al, J. Natl. Cancer Inst. 2000 Feb 2; 92(3):205-16,
http://ctep.cancer.gov/forms/TherasseRECISTINCIL.pdf). Patients also undergo cancer/tumor
biopsy to assess changes in progenitor cancer cell phenotype and clonogenic growth by flow
cytometry, Western blotting, and IHC, and for changes in cytogenetics by FISH, After
completion of study treatment, patients are followed periodically for 4 weeks,

[650] Assays for nuclear receptor activity are known throughout the art. Nuclear receptor
activity assays include, but are not limited to, Life Technologics GeneBLAzer® TR alpha
DA(Division Arrested) cells and TR alpha-UAS-bla HEK 2937 cells contain the ligand-
binding domain (LBD) of the human Thyroid hormone receptor alpha(TR alpha) fused to the
DNA-binding domain of GAL4 stably integrated in the GeneBLAzer®UJAS-bla HEK 293T
cell line. GeneBLAzer®UAS-bla HEK 2937 cells stably express a beta-lactamase reporter
gene under the transcriptional control of an upstream activator sequence (UAS). When an
agonist binds to the LBD of the GAL4 (DBD)-TR alpha (LBD) fusion protein, the protein
binds to the UAS, resulting in expression of beta-lactamase. Division Arrested (DA) cells are
available in two configurations- an Assay Kit (which includes cells and sufficient substrate to
analyze 1 x 384-well plate), and a tube of cells sufficient to analyze 10 x 384-well plates. DA
cells are irreversibly division arrested using a low-dose treatment of Mitomycin-C, and have
no apparent toxicity or change in cellular signal transduction.

[651] TR alpha-UAS-bla HEK 293T cells contain the ligand-binding domain (LBD) of the
human Thyroid hormone receptor alpha(I'R alpha) tused to the DNA-binding domain of
GAL4 stably integrated in the GeneBLAzer®UAS-bla HEK 293T cell line,
GeneBLAzer®UAS-bla HEK 293T cells stably express a beta-lactamase reporter gene under
the transcriptional control of an upstream activator sequence (UAS). When an agonist binds
to the LBD of the GAL4 (DBD)-TR alpha (I.LBD) fusion protein, the protein binds to the
UAS, resulting in expression of beta-lactamase. TR alpha-UASbla HEK 293T 293 cells are
functionally validated for Z° and ECS50 concentrations of T3 Thryoid hormone; TR beta-
UAS-bla HEK 293T cells contain the ligand-binding domain (LBD) of the human Thyroid
hormone receptor beta(TR beta) fused to the DNA-binding domain of GAL4 stably integrated
in the GeneBLAzer®UASbla HEK 293T cell line. GeneBLAzer®@UAS-bla HEK 2937 cells
stably express a betalactamase reporter gene under the transcriptional control of an upstream

activator sequence (UAS). When an agonist binds to the LBD of the GAL4 (DBD)-TR beta
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(LBD) fusion protein, the protein binds to the UAS, resulting in expression of beta-lactamase.
Division Arrested (DA) cells are available in two configurations- an Assay Kit (which
includes cells and sufficient substrate to analyze 1 x 384-well plate), and a tube of cells
sufficient to analyze 10 x 384-well plates; and the Silencer® Select Human Nuclear Hormone
Receptor siRNA Library V4, as well as numerous other biochemical nuclear receptor assays
and cell-based nuclear receptor reporter assays that are commercially available.
[652] It is understood that the examples and embodiments described herein are for
illustrative purposes only and that various modifications or changes in light thereof will be
suggested to those of ordinary skill in the art and arc to be included within the spirit and
purvicw of this application and scope of the appended claims. All publications, patents,
patent applications, and/or other documents cited in this application are incorporated by
reference in their entirety for all purposes to the same extent as if each individual
publication, patent, patent application, and/or other document were individually indicated to

be incorporated by reference for all purposes.
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WHAT IS CLAIMED IS;

1. A compound of Formula (I);

Me Me o Me
L H o N
YN 7N Me o
B :
M

wherein Y comprises an anti prostate-specific membrane antigen (anti-PSMA)
antibody or fragment thereof, further comprising a non-naturally encoded amino acid;

L comprises a linker, linking group or a bond;

and wherein L. is conjugated to Ab via a covalent linkage between said non-naturally

10 encoded amino acid and L.

2. The compound of claim 1 wherein Y is an antagonist.

3. The compound of claim 2 wherein Y is an anti-androgenic molecule.
15

4, The compound of claim 1 wherein 1. is a cleavable, non-cleavable or

degradable linker,

5. The compound of claim 1 wherein L is intracellularly cleavable or degradable.
20

6. The compound of claim 1 wherein the non-naturally encoded amino acid

comprises a functional group selected from ketone and azide.
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Figure 3
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Figure 4
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Figure 6
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Figure 9
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Figure 10
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Figure 11
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Figure 12

H
HZN\/\O/\/G\/\D/\/O\/\O/\/O\/\o/\_/o\/\o/\/o\/\o/\/ Nfo

6-2 ~o
1. Triphosgege

2,
T Sy e o
51

HEI Hal

o
0/\[r0 F o
O F
4-3 F

H
QQ/WN\/\O/\VD%O/\V’O\/\G/\/O\/\O/\/O\/\O/\/G\/\O/\/ H\fo
Q

&3

Page 12/13



OnCusp
2643 of 10951 Ex. 1038
WO 2013/188740 PCT/US2013/045834

Figure 13
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NH(CH,),C(=0)-%3EA L. —-GGFG-NH(CH,),C(=0)-% A R—H —iEEE T 2SS

FEHMS5NTWBED (FErxm4) . RESHEORESGMRICOVWTIEEL

MoNTWaAW,

FoATHfT >k

RraT SCER

FEEF TR - FFBATES - 5906 1 S

YEEFSCER2 : BFBAE 8 —3 3 7 5 8 4 S

YFEFSCER3 B RAWO 1997/46260/ 7L v bk

YEF SRS - B BAWO02000/25825/1>70L v b

FERFRIF TR

JERFEFSZmRT : Ducry, L., et al. Bioconjugate Chem. (2010) 21,

5-13.; Antibody-Drug Conjugates: Linking cytotoxic payloads to
monoc lonal antibodies.

JESFEFSTHR2 - Alley, S. C., et al. Current Opinion in Chemical
Biology (2010) 14, 529-537.; Antibody-drug conjugates: target

ed drug delivery for cancer.

JE4EEFSZEA3 - Damle N.K. Expert Opin. Biol. Ther. (2004) 4, 14

45-1452.: Tumour-targeted chemotherapy with immunoconjugates of
calicheamicin.

JE4EEFSCmR4 - Senter P. D., et al. Nature Biotechnology (2012)
30, 631-637.; The discovery and development of brentuximab
vedotin for wuse in relapsed Hodgkin Lymphoma and systemic an

aplastic Llarge cell Lymphoma.
JESFEFSCHRS - Kumazawa, E., Tohgo, A., Exp. Opin. Invest. Drugs
(1998) 7, 625-632.; Antitumour activity of DX-8951f: a new

camptothecin derivative,
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FERFEF TG : Mitsui, I., Kumazawa, E., Hirota, Y., et al. Jpn
J. Cancer Res. (1995) 86, 776-786.; A new water-soluble ca

mptothecin derivative, DX-8951f, exhibits potent antitumor acti

vity against human tumors in vitro and in vivo.

FESEEF ST - Takiguchi, S., Tohgo, A., et al. Jpn J. Cancer

Res. (1997) 88, 760-769.; Antitumor effect of DX-8951, a nov

el camptothecin analog, on human pancreatic tumor cells and

their CPT-11-resistant variants cultured in vitro and xenograf

ted into nude mice.

JESFEFSCmA8 - Joto, N. et al. Int J Cancer (1997) 72, 680-686

.; DX-8951f, a water—-soluble camptothecin analog, exhibits pot

ent antitumor activity against a human Llung cancer cell Line
and its OSN-38-resistant variant.

JERFEF MR : Kumazawa, E. et al. Cancer Chemother. Pharmacol.

(1998) 42, 210-220.; Potent and broad antitumor effects of D

X-8951f, a water—soluble camptothecin derivative, against vario

us human tumors xenografted in nude mice.

FE4EEFSZHWR10 : De Jager, R., et al. Ann N Y Acad Sci (2000)
922, 260-273.; DX-8951f: summary of phase I clinical trials

JE4EEFSZmA1T : Inoue, K. et al. Polymer Drugs in the Clinical
Stage, Edited by Maeda et al. (2003), 145-153.; CM-dextran—

polyalcohol-camptothecin conjugate, DE-310 with a novel carrier
system and its preclinical data.

FERFEFSCMA12 : Kumazawa, E. et al. Cancer Sci (2004) 95, 168-

175.; DE-310, a novel macromolecular carrier system for the

camptothecin analog DX-8951f: Potent antitumor activities in v

arious murine tumor models.
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[0009]

[0010]

JE4EEFSZmA13 : Soepenberg, 0. et al. Clinical Cancer Research,
(2005) 11, 703-711.; Phase I and pharmacokinetic study of DE
-310 in Patients with Advanced Solid Tumors.

JE4EFEFSCmA14 : Wente M. N. et al. Investigational New Drugs (2
005) 23, 339-347.; DE-310, a macromolecular prodrug of the t
opoisomerase-I-inhibitor exatecan (DX-8951), in patients with o

perable solid tumors.
FEA DB E
RIALBRL LD &I BRE

RAFICE 2EEDBRICEWVWTIE. A’ RZ5EH L CESMEICKS
L THEMESEIRD T TLRVWGEENERINSG I EHY. JYNROE
WHESGMAIBEEINDIGENH D, k. MESEDES FLEWIC
BWTIE, MEZWIRICBNTULWTHEFRACYELHES. R ELOMEZ
BET2500%<. BoFRESLEYWICOVWTIE, ZEMZLYEDHTSE
YEBNICARNWREERBIDICHHRETH S, I abbARRPIL. HES
MREZREMEICEND. BR/IOEFRWRZE T I2NESREZERS L TRH
THRIENERETH D,

AR SR B 1O DFE

ARBPE L IIMESHELEMTHDID I XY THVE, Vo A—%EN L THE
EHEZENICTE A, dabs,. BEEMEZEETE 25, EEH
RICKEESTE 25N, BESMRICAELTE 25N, »2 WX EEMARICH
fEEMHEZE T 2RMEOVWT A —XIEZENU LD EEZ ik, (THE
BXE/ILEYTHIME—FEYOA o Va5 — MIEBRIEEZZEICEDT

MEGHEE I 2METHNIETTONESENROEENSERTED &, &
51

MEEt LY s ESMBICL YERICBEI G TYUZLEMORESR
HREEMETHEENICRIBEIEZIENATEDZE, LT
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[0011]

[0012]

[0013]

MIEBNROBELFEE L &6 ICHESHLEMORSENEZLEYOE
KOFERLYHBIIEZIENTEDIOTLIYEVRENEERTED
Z &,
DNEBEEE X /=,
CDDICAFPESITFTEOEED) v H—%8IH L7
BIC, VYA —ORTF RERCHSWTT Y SV HUANOEKET S /g%
NRIRICHEEI /) v h—EE ;
)Y A—DORTFREBRICEWT T YU RIFETYDILT ) S Y%A CRIMIC
wEIERY ¥ h—#E ;
HKMEBEEET D) v A—EFRE, Vo A—FRORTF R ERKED
BICHEaSIEAL) v H—#EE;
EHID)A—EBEL, ORI A—E=NLThkEIFTTHY
EEFEAI MR- IS NEBBZI IR LI, ZLTZ
NSO —FEYI > Y a s — NP MEBMREFKET 5 EWKRD DBEREIC
BhTHY., ZOER, XEBOME—FEYMI Y a5 — NI EBNERES
SHREFKIEIZIEERB L TARKPAETRIEZDTH S,
F bbb ARFERI,
[1] kA :
[162]

TRINSIMESHCLEMERAE 2R -
-L'-L2-LP-NH-(CH,)n1-La-Lb-Le-X [£-L1-L2-LP-
TRINDIBED) v H—%ZNLTHEIELI L ZHHETIRE—FEY
AV asr—MIBEATRZ2HEDTH D,

T, ;AL ORWICHEWTHES L. EEHEEYIEL XIELP DX
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WICHEWTHES L.

X,

ntid, O 6 DEHRZEZRL.

L'{x. —(Succinimid=3-yl-N)-(CH,)n2-C(=0)-, —(Succinimid=3-yl-N)-CH[-(C
H,)n3-CO0H]-C(=0)-, -CH,~C(=0)-NH-(CH,)n*-C(=0)-, -C(=0)-cyc.Hex (1, 4)-
CH,—~(N-Ly-3-diminiccuS)-, X{&-C(=0)-(CH,)ns-C(=0)-%=7=L.

ZZT. n2E, 2Hh 5 8DEKEZRL. ndidk. 115 8DEHERL. n?
. 1TH58DEBHMARL, nold., 1H58DEHAERL.

L2 &, -NH-(CH,~CH,~0)n®-CH,~CH,~C(=0)-. -N[-(CH,CH,~0)n7—CH,CH,~OH]-CH,~C
(=0)-. -S-(CH,)n8-C(=0)-, XIF#ES %= L.

TZT. nbiE, ODSE6DEKERL, n7iE. 1H254DEHERL, nd
&, 1H56DEKETRL.

LPIE, 35S 8EOT7I/EETERINSERTF NEREEZTRL.
La{d, -C(=0)-NH-, -NR'-(CH,)n®-, -0-, XiFBEHEE%ZL.

ZIT. noE, THSE6DEHERL, RIUE, KREF. REH 1,56
DT I FIE, -(CH)n2-CO0H, XiF-(CH)nb-0HZERG A%, nalE, EHD 1 H
54 %KL, nPld, 1H56DEHZRL,

Lbix, -CR2(-R3)-, -0-, -NR4-, XRIFBHEEETL.

ZZT. RRRUR3E, BAMILIC, KFIRRF. KRB 1HL56D07LFIL
E. —(CH)ne-NH,, —(CHnd-COOH, Xid-(CH)ne-OH&ERL. R4l%. KFKERTF
MIFRFBE T DL 6 DTILFILEZRL, ncld, OHN5H 6 DEHEZRL, nd
. BEO1H54%R0. neid, BEO1HS54ERTH neARO0OTHD
EXE. RZRURIEA—EIE R ST,

Letd., —CH-XIx-C(=0)-%7R L.
-(Succinimid-3-yl-N)-iF x5 :
[0014] [1E3]

ot

Q
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[0015] TRINZDEETHY., TOHLODIMATHEAEHEEGL. 1LOBREREFL
TINZzBU) v H—BERODXFL EEEEL.
~(N-ly-3~diminiccuS)-{d:x = :

[0016] [{b4]

‘”b/

o]

[0017] TRINZBEBETHY. COEDODIMTL2EHESEL., 1HOERRTLET
IOBEESV ) VH—BEROAFLVEEFEL.
cyc.Hex(1, )ik 1, 4->rvanx> L vEAETRL.
L2 A-S—(CH,)n8-C(=0)-D & =, L'(F-C(=0)-cyc.Hex(1,4)-CH,~(N-Ly-3-dimin
iccuS)-& %%,
7c72L. Urh—odL', L2, RULPOWT N A 1 BERFXIE 2 ERFA EISERK
HEEESUEETHY.
Z DFRKMERBIE & 14,
) > A—LPICEWTIE,
LPAY, TONRMAFRKET I /BEETH>T, TV VLN DFRKET I/
BENKRICETDI2RTF REETHDIHEDL. HDWIE,
LPA, CRIM2FAEFIUEDT IS ONLRDZAY) ORTFRTH>T
MESEHEEMICHEE L. DDONKIEHSFRKET I /EEERDHBETH>T
BTNV UADEKET I/ BREFERSBVWRTF REETHIBETH
.
) A—LICHWTIE. LA, —(Succinimid-3-y-N)-CH[-(CH,) n3-COOH]-C(
=0)-THDHETHY.
) o HA—L2ITHEWTIE, L2AY, -N[-(CH,CH,~0)n7-CH,CH,~OH]-CH,-C (=0)-T &
2EETH D,

[0018] & SICAFEFRBIEILULTORAICEETZIEDTH S,
[2] L'#% -(Succinimid-3-yl-N)-(CH)n2-C(=0)-, -(Succinimid-3-yl-N
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)=CH[-(CH,)n3-COOH]-C(=0)-, X I&-CH,~C(=0)-NH-(CH,)n*-C(=0)-, TaH Y,

ZZT, n2iE, 205 8DEHESRL, n3E, 1H58DEHERL, n?
lE. 1H58DEH%E=RL.

L2 A8, =NH-(CH,~CH,~0) né-CH,~CH,~C(=0)-, -N[-(CH,CH,~0)n7~CH,CH,~OH]-CH,~C
(=0)-, RIFBFHEETHY.

ZZT,. nelE, ONS6DEK%EZRL. n7lE, 1H54DEHZTRL.
LPAY, 3OS 8EDTI/VEBTHERINIRTF REETHY.,
LaRULPAY, BIESTH Y,

Lepd, C(=0)TdH 3 [1] ICEBOMEFE—FEYWI>Ta5— |,

[3] L' L2, RIEFLPOWTN L —EFRAARKEEBEESL) v H—TH
2 [1] XiF [2] KEFOMEK—FEYI VT a5— b,

[4] HMKUBEESTCUYH—HPLPTHD [3] ICEHOHE—FYD
voag—Nh,

[5] LPA, NRIRICTD S VLUANDIRKETI /BBEETZ2XXTSF K&K
ETHhad [4] [CRBOMG—FYPaA v Jas5— 1,

[6] JVIYVLUHNDHKMETI /BN, TR/INSF U, TSI VR
UYL 'YV, NA DY, TSIV PRIRSEY, ERFV U,
FOSY, XIEPILF=ZUTHD [5] (CEHOMKE—FEYWaI T as5—F
[7] LPICHIFDINKREBOTUS VUHADEKET I /BN, TILI IV
BB, PR/IXSFUEE, XXV ThHd [5] ICEHOME—FYaIV>a
T— b
[8] LPICHITHNKFOIRKMET7 I /VBICHKSRTFREENS, 7=
W7z . B TSIV
B, P7ANSFUBILRBENDIT7I/VBHILSLRDZTI/BEETHS [6
1 XE [7] ICEBOME—FEMaI T as5— |,

[9] LPICHEIFZNERmOFKMET I /EBRICHEL RTF REBEED, 3 XU
ADTI/BIOSLZRTFNEETHS [8] ICEHOMK—FEYRYa Y

VSR BBV VAN DV BBV N )|
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al—h,

[10] LPICBITBENKFOEAMET I /ERICKHKE RTF REED, GGFX
IZGGFGTH 2 [9] ICEHOMA—FY O ay— b,

[11] LPAS, DGGF, KGGF, EGGF, DGGFG, KGGFG, XI(FEGGFGT#» 2 [ 5]
NS [10] OWFhHA—IRICEEHDOIRE—FYI a5 —h,

[12] LPA, DGGFG, KGGFG, XIXEGGFGT#2 [5]1 »5 [10] oWwg
W —IBICEHOME—FEMI T2k,

[13] WUyH—», -L'-L2-LP-NH-(CH)n'-La-Lo-Le-TRI N5 EED
DoHh—THD [1]1 A5 [12] owWFhhr—EBICEHOHA -y
Tasg—h,

[14] Lep, C(=0)-THh3 [13] (CEBHOHE—FPa 15—k
[15] L'A%~(Succinimid-3-yl-N)-(CH,)n2-C(=0)-TdH Y., nZ2HA2m»n &5
DELHTHY. L2ABEETHD [14] ILBBOMK—FYa L ar—
bo

[16] n2A’5TH3 [15] ICEBFOMBE—FHParYasr—h,
[17] oA 1AH6H3TH2 [15] XiF [16] ICEHBOMAE—FEYD
»Iabg—Nh,

[18]1 1> HA—®D-NH-(CH)n'-La-Lb-Lc-ER4 DHEE S,
~NH-CH,-C (=0) -,

~NH-(CH,) ,~C (=0) -,

~NH-(CH,) ;-C (=0) -

=NH-CH,-0-CH,~C (=0)-. X (&

-NH- (CH,) ,~0-CH,—C (=0) -

TH5 [5]1 »5 [17] onwehhr—BICEHORE-—EYarday—
bo

[19] UJ>H—®D-NH-(CH)n1-La-Lb-Lc-ER DAEE A,
~NH-CH,-C (=0) -,
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-NH-(CH,),—C(=0)-, XIi&

-NH-(CH,) ;-C(=0) -,

Thd [5]1h5 [17] onwFhh—HICEHORKE Y>>V asr—
bo

[20] YyHh—», -L'-L2-LP-TRINDBEBED) v Hh—TH3 [1]
N [12] OWIThH—IRICEHDOME—FYI T a5—h,

[21] L'"»-(Succinimid-3-yl-N)-(CH,)n2-C(=0)-TH Y., n2Hh2H 55
DEYMTHY., L2HABKEETHD [20] (CRHOME—FEYWaI> T as5—
bo

[22] n2A5THD [21] ICBEOMAEA—FEYPI>Tas5— b,

[23] LPA. CREWMA2FAEGIIULDT ISR ZA) IRTF
RTH> TIMESHLEEMICHEE L. DONREIRKMET I /B EL D5
BTHOTET VO VUANDORKET I /BEREIFRSBVWRTF REETH
% [4] (CERBOMKE—FYa > Tas—k,

[24] RTIFREEFIDNSBDTI/BTERNIND)H—THD

[23] ICRBEDOIME—FEYPI a5 — K,

[25] CXREW®D., FVIUoR2A)IRTFRDE, 2FLIF3DT
Do) ARTFRTHD [23] ICEHOME—FY 122
T— bk

[26] ~RTFKYUH—HGCEFC6. XIFCCFGEETH D [23] »oH [25
] OWFThA—IHICEHROMK—FYITar—

[27] L'"A-(Succinimid-3-yl-N)-(CH,)n2-C(=0)-TdHhH Y. n2h2H1 55
DELTHD [23] 6 [26] OVWThHh—IHICESHOME—EYI >
Jabg— b,

[28] n2A5THD [27] ICBEDOMEA—FEYPITas5—h,

[29] L'A%-(Succinimid-3-yl-N)-CH[-(CH,)n3-COOH]-C(=0)-Tdh B [ 3
] LSOt —F Y2 asr—b,

[30] n3A2F7/1x3THD [29] ICRBEOHE—FEYWO>T s —
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[31] L2#%N[-(CH,CH,~0)n7—CH,CH,~0H]-CH,-C(=0)-T#% % [ 3] ICi#H
OmE—FYPaI T as—h,
[32] np2A54THD [31] ICEHOME—EYPITas—
[33] UYHhH—» -L1-L2-LP-NH-(CH)n -La-Lo-Le-TRE N D HEED
VY h—TH3 [29] »6 [32] owThr—IRICEHO A —EYD
»oag—hk,
[34] Lo, C(=0)-TH2 [33] ILBHOMGFE—FYI>Tas—
[35] n'A1HLH3THs [29] 5 [34] OVWFThH—IRICEEEH
OHFE—FEHI T 25—k,
[36]1 LPH GGFGT#H 3 [29] »5 [35] oLWFhHh—IEICEHD
ME—FEWarvar—=n,
[37] 1)>H—®D-NH-(CH)n'-La-Lb-Le-ER5 DIEEH,
~NH-CH,~C (=0) -,
-NH-(CH,) ,—C (=0)-.
-NH-(CH,) ;—C (=0)-.
~NH-CH,-0-CH,~C(=0)-. I
~NH- (CH,) ,~0-CH,~C (=0) -
THd [29] 15 [36] oLFnAr—IBILEHORFE—EYI Ty
— k.
[38]1 JHA—D-NH-(CH,)n'-La-Lr-Le-ERDDHEE,
~NH-CH,~C (=0) -,
-NH-(CH,) ,~C (=0)-. XIi&
-NH-(CH,) s~C (=0) -,
THd [29] »5 [36] onwFnhr—IEICEHORGE—EYI 2y
— k.
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[39] k&L &DFEED
FEDOE Y VEICEET D2V AT 1 NEAESBAICBWTERIEZFA4 T
—FILEEA.
RO IBICHFEET DV RILT 4 REAEHOICBVWTERI B RIL
74 RigE., Xi&
MAEEERT 27 /BOAEEICEESZ27I/EFLERHOTI/E
ICHEWVWTT I RS
TH2d [1]1 5 [38] onwFhhr—BICEHOREK-—FYa> a4y —
bo

[40] #HkEL EDHEEH
MEOE Y PEICHEEST D2 VRIL T 4 REEHDICEVWTHERIELFA T
—FIIEE. X
MHEER I 27/ BOABEICEET 27/ EFLERROTI /A
ICHWTT I RS
THD [1] »5 [38] onwFhhr—EHICEHOREK—FEYPa>r Iy —
Mo

[41] HE-—"F|WIA> 25— MIBFI2EM—) > H—BEERD
ROEEMNSBIEN D 1 FEO#EETHD [1]. [2]. [39] XIF[40
1 ICEEHOME—FEYI P ar—
~(Succinimid-3-y-N)-CH,CH,CH,CH,CH,~C (=0) ~DGGF ~NH-CH,CH,CH,~C (=0) — (NH-DX
)R
-(Succinimid—-3-yL-N)-CH,CH,CH,CH,CH,~C (=0) -DGGF-NH-CH,~0-CH,~C (=0) - (NH-D
X).
-(Succinimid-3-yL-N)~CH,CH,CH,CH,CH,~C (=0) ~DGGF-NH-CH,CH,~0-CH,~C (=0) - (NH
-DX).
-(Succinimid-3-yL-N)~CH,CH,CH,CH,CH,~C (=0) ~DGGF G-NH-CH,CH,CH,~C (=0) - (NH-D
IR
-(Succinimid-3-yL-N)-CH,CH,CH,CH,CH,~C (=0) ~DGGF G-NH-CH,~0—CH,~C (=0) - (NH-
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DX).

~(Succinimid-3-y L-N)=CH,CH,CH,CH,CH,~C (=0) ~DGGF G-NH-CH,CH,~0-CH,~C (=0) - (N
H-DX).

—(Succinimid-3-y L-N)=CH,CH,CH,CH,CH,~C (=0) ~KGGF~NH-CH,CH,CH,~C (=0) - (NH-DX
IN

—(Succinimid-3-y L-N)-CH,CH,CH,CH,CH,~C (=0) ~KGGF ~NH-CH,~0-CH,~C (=0) - (NH-D
X).

-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~C (=0) ~KGGF ~NH-CH,CH,—-0-CH,~C (=0) — (NH
-DX).

-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~C (=0) -KGGF G-NH-CH,CH,CH,~C (=0) - (NH-D
X).

-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~C (=0) -KGGF G-NH-CH,-0-CH,-C (=0) - (NH-
DX).

-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~C (=0) -KGGF G—NH-CH,CH,—0-CH,—-C (=0)-(N
H-DX).

-CH,—C (=0) -NH-CH,CH,~C (=0) -DGGF-NH-CH,CH,CH,—C (=0) — (NH-DX) ,

-CH,-C (=0) -NH-CH,CH,~C (=0) -DGGF -NH-CH,-0-CH,-C (=0) - (NH-DX) ,

-CH,-C (=0) -NH-CH,CH,~C (=0) -DGGF -NH—-CH,CH,~0-CH,~C (=0) - (NH-DX) ,

~CH,~C (=0) ~NH-CH,CH,~C (=0) ~DGGF G-NH—CH,CH,CH,~C (=0) - (NH-DX) ,

—CH,—C (=0) -NH-CH,CH,—C (=0) ~DGGF G-NH—-CH,—0-CH,~C (=0) - (NH-DX) .

—CH,—C (=0) ~NH-CH,CH,—C (=0) ~DGGF G-NH—-CH,CH,—0-CH,—C (=0) - (NH-DX) .

~CH,~C (=0) ~NH—-CH,CH,—C (=0) -KGGF~NH—CH,CH,CH,~C (=0) - (NH-DX) .

~CH,~C (=0) ~NH-CH,CH,~C (=0) -KGGF~NH-CH,~0—~CH,~C (=0) - (NH-DX) .,

~CH,~C (=0) ~NH-CH,CH,~C (=0) ~KGGF~NH-CH,CH,~0~CH,~C (=0) - (NH-DX) .

~CH,~C (=0) ~NH-CH,CH,~C (=0) ~KGGF G-NH—CH,CH,CH,~C (=0) - (NH-DX) ,

-CH,—C (=0) -NH-CH,CH,—C (=0) -KGGF G-NH-CH,—0-CH,—-C (=0) - (NH-DX) ,

—CH,—C (=0) -NH-CH,CH,—C (=0) -KGGF G-NH-CH,CH,—0-CH,—C (=0) — (NH-DX) ,
-C(=0)-cyc.Hex(1,4)-CH,-(N-ly-3-diminiccuS)-S-CH,CH,-C (=0) -DGGF-NH-CH,C
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H,CH,—C (=0) - (NH-DX) ,
-C(=0)-cyc.Hex(1,4)-CH,~(N-ly-3-diminiccuS)-S-CH,CH,—C (=0) -DGGF-NH-CH,—-
0-CH,~C (=0) - (NH-DX) .
-C(=0)-cyc. Hex (1, 4)-CH,-(N-ly-3-diminiccuS)-S-CH,CH,-C (=0) -DGGF-NH-CH,C
H,—0-CH,~C (=0) - (NH-DX) .
-C(=0)-cyc. Hex(1,4)-CH,—(N-ly-3-diminiccuS)-S-CH,CH,—C (=0) -DGGFG-NH-CH,
CH,CH,-C (=0) - (NH-DX) .
-C(=0)-cyc. Hex (1, 4)-CH,—(N-Ly-3-diminiccuS)-S-CH,CH,—C (=0) -DGGF G-NH-CH,
-0-CH,~C (=0) - (NH-DX)
-C(=0)-cyc. Hex (1, 4)-CH,—(N-Ly-3-diminiccuS)—-S—CH,CH,~C (=0) -DGGF G-NH-CH,
CH,~0-CH,~C (=0) - (NH-DX)
-C(=0)-cyc. Hex(1,4)-CH,—(N-ly-3-diminiccuS)-S—CH,CH,—C (=0) -KGGF-NH-CH,C
H,CH,-C (=0) - (NH-DX) ,
-C(=0)-cyc.Hex(1,4)-CH,—~(N-ly-3-diminiccuS)-S-CH,CH,—C (=0) -KGGF-NH-CH,-
0-CH,~C(=0) - (NH-DX)
-C(=0)-cyc.Hex(1,4)-CH,-(N-ly-3-diminiccuS)-S-CH,CH,-C (=0) -KGGF-NH-CH,C
H,-0-CH,~C (=0) - (NH-DX) ,
-C(=0)-cyc. Hex (1, 4)-CH,—(N-ly-3-diminiccuS)-S-CH,CH,—C (=0) -KGGF G-NH-CH,
CH,CH,-C (=0) - (NH-DX) .
-C(=0)-cyc.Hex(1,4)-CH,—(N-ly-3-diminiccuS)-S-CH,CH,—C (=0) -KGGFG-NH-CH,
-0-CH,~C (=0) - (NH-DX)
—C(=0)-cyc. Hex (1, 4)—CH,— (N-Ly—=3—dimini ccuS)-S-CH,CH,~C (=0) ~KGGF G-NH—CH,
CH,—0-CH,~-C (=0) - (NH-DX),,

[42] MAE—FEYPOA>T 25— MIBTH2EY—) > AH—BEED D
ROBENSRBIIND 1FEOBETHS [1]. [2]. [39]1 XIF[40
1 ICRHEOMHFE—FEYPI > as5— b
-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~C (=0) -DGGF-NH-CH,CH,CH,—-C (=0) — (NH-DX
IR
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~(Succinimid-3-y L-N) ~CH,CH,CH,CH,CH,~C (=0) ~DGGF G-NH-CH,CH,CH,~C (=0) - (NH-D
X\
~(Succinimid-3-y L-N) ~CH,CH,CH,CH,CH,~C (=0) =K GGF ~NH-CH,CH,CH,~C (=0) - (NH-DX
IN
~(Succinimid-3-y L-N) ~CH,CH,CH,CH,CH,~C (=0) =K GGF G-NH-CH,CH,CH,~C (=0) - (NH-D
X)o

[43] MAE—FEWPOI>2 25— MIBITIEY— ) VH—BEERD D
ROEBEMNLRBEIND 1FEOBETHS [1]1 . [2]. [39] XIF[40
1 ICEBOMB—FpPI a5 — b
-CH,—C (=0) -NH-CH,CH,~C (=0) -DGGF -NH-CH,CH,CH,~C (=0) — (NH-DX) .
—CH,—C (=0) -NH-CH,CH,—C (=0) -DGGF G-NH-CH,CH,CH,~C (=0) - (NH-DX)
-CH,—C (=0) -NH-CH,CH,~C (=0) -KGGF-NH-CH,CH,CH,~C (=0) — (NH-DX) ,
-CH,—C (=0) -NH-CH,CH,—C (=0) -KGGF G-NH-CH,CH,CH,-C (=0) - (NH-DX) ,

[44] HH—FYWaPar5—KMNIBT2EYM—) > D—ESEFRDH.
ROBENLRBIIND 1EOEETHS [1]. [2]. [39] XiF[40
1 ICEREHOME—FEYPa > Tasr— b
-C(=0)-cyc. Hex (1, 4)-CH,~(N-ly-3-diminiccuS)-S-CH,CH,~C (=0) -DGGF-NH-CH,C
H,CH,~C (=0) - (NH-DX) ,
-C(=0)-cyc.Hex(1, 4)-CH,—(N-ly-3-diminiccuS)-S-CH,CH,~C (=0) -DGGF G-NH-CH,
CH,CH,—C (=0) - (NH-DX)
-C(=0)-cyc. Hex (1, 4)-CH,—~ (N-Ly-3-diminiccuS)-S-CH,CH,—C (=0) -KGGF-NH—-CH,C
H,CH,~C (=0) - (NH-DX).
-C(=0)-cyc. Hex (1, 4)-CH,~ (N-ly-3-diminiccuS)-S-CH,CH,~C (=0) -KGGF G-NH-CH,
CH,CH,~C (=0) - (NH-DX),

[45] MAHE—FEYO T a75—KMNIBT2EM—) > H—EBEERDH.
ROFENLRBIIND 1EOBETHS [1]. [2]. [39] XIF[40
1 ICRBHEOME—FEYa > Tas— b
-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~C (=0) -DGGF - (NH-DX) ,
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-(Succinimid-3-y-N)-CH,CH,CH,CH,CH,—C (=0) -KGGF - (NH-DX)
-(Succinimid-3-y-N)-CH,CH,CH,CH,CH,—C (=0) -DGGF G- (NH-DX) ,
-(Succinimid-3-y -N)-CH,CH,CH,CH,CH,~C (=0) -KGGF G- (NH-DX) ,

[46] HME—FPOLa5—MIBFHEY—") 2V H—EERD .
ROWTNHLDEETHZ [1]1. [2]. [39] XiF [40] ICREHD
ER—FBYPO> a5 —k
~(Succinimid-3-yL-N)-CH,CH,CH,CH,CH,—C (=0) -DGGF G- (NH-DX) ,
~(Succinimid-3-y-N)-CH,CH,CH,CH,CH,—C (=0) -KGGF G- (NH-DX) ,

[47] HE—FYPOIDIa5—MIBTHIEY—) v H—EED .
ROEETHSB [1]1 . [2] . [39] XiF [40] ICBHDIIE—EY
aAvoasgy—Nh:

-(Succinimid-3-y L-N)-CH,CH,CH,CH,CH,~C (=0) -DGGF G- (NH-DX) ,

[48] HME—FMOI>Ias5—MIBFEY—") v H—EEH .
ROBEMDLSEIENh D 1FEOEBETHS [1]. [2]. [39] XE[40
1 ICERHOME—FEYa > Tas— b
~CH,~C (=0) -NH-CH,CH,—C (=0) -DGGF - (NH-DX) ,
~CH,~C (=0) -NH-CH,CH,—C (=0) —-KGGF - (NH-DX) ,
~CH,~C (=0) -NH-CH,CH,—C (=0) -DGGF G- (NH-DX) ,
~CH,~C (=0)-NH-CH,CH,—C (=0) -KGGF G- (NH-DX) ,

[49] HME—FMOIVIaF5—MIBTIEY—") Vv H—EEHD I
ROWTNHADOEETHZD [1]. [2]. [39] XiFx [40] ICRHD
-y asy—bh:
~CH,—C (=0) -NH-CH,CH,~C (=0) ~-DGGF G- (NH-DX) .,

—CH,—C (=0) -NH-CH,CH,~C (=0) -KGGF G- (NH-DX) ,

[50] HME—FWOI>Ias5—MIBFHEY—) v H—EEH .
RDEETHS [1]1 . [2], [39] XiF [40] ICHRHEDOHIE—FY
aAvyals—»h:

-CH,—-C (=0) -NH-CH,CH,~C (=0) -DGGF G- (NH-DX) ,
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[51] HMAE—FYPO>Za5—MIBIT2EY—) > H—BIEERD .
ROBENLRBIIND 1HEOEETHS [1]. [2]. [39] XIF[40
1 ICEHOME-—FYpPI 25— b
-C(=0)-cyc. Hex (1, 4)-CH,-(N-ly-3-diminiccuS)-S-CH,CH,-C (=0) -DGGF- (NH-DX)
-C(=0)-cyc. Hex (1, 4)-CH,-(N-ly-3-diminiccuS)-S-CH,CH,—C (=0) -KGGF—- (NH-DX)
-C(=0)-cyc. Hex (1, 4)-CH,— (N-Ly-3-diminiccuS)-S-CH,CH,—C (=0) -DGGF G- (NH-DX
)N
-C(=0)-cyc. Hex (1, 4)-CH,—~ (N-Ly-3-diminiccuS)-S-CH,CH,~C (=0) —-KGGF G- (NH-DX
)o

[52] HAFE-—FYPOI>VD 25— MIBIT2EY—) > H—BEED D
ROWETNHAOEETHS [1] . [2]. [39] & [40] ICEHD
ME—FYaroasr—h:
-C(=0)-cyc.Hex (1, 4)-CH,—(N-ly-3-diminiccuS)-S-CH,CH,~C (=0)-DGGF G- (NH-DX
)\
-C(=0)-cyc.Hex (1, 4)-CH,-(N-ly=-3-diminiccuS)-S-CH,CH,-C (=0) -KGGF G- (NH-DX
)o

[53] HMAFE—FYPIVZ 25— MIBITI2EY—) > H—EIEED I,
ROEETHD (11, [2]1. [39] XiF [4 0] ICEEHDIEK—FY
Avyaby—bh:
-C(=0)-cyc. Hex (1, 4)—-CH,—(N-ly-3-diminiccuS)-S-CH,CH,—C (=0) -DGGF G- (NH-DX
)o

[64] HAE—FEYPOUPar—hMNIBT2EYM—) > H—BEEHRDH.
ROBENSRBIIND 1FEOBETHS [1]. [2]. [39]1 XIF[40
1 ICRHEOMHFE—FEYPI > as5— b
-C (=0)-CH,CH,CH,CH,CH,CH,-C (=0) -DGGF - (NH-DX) ,
-C(=0)-CH,CH,CH,CH,CH,CH,-C (=0) -KGGF - (NH-DX) ,
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~C (=0)-CH,CH,CH,CH,CH,CH,~C (=0) -DGGF G- (NH-DX) ,
~C (=0)-CH,CH,CH,CH,CH,CH,~C (=0) —-KGGF G- (NH-DX) ,

[55] HE—FWIA> 25— MIBFI2EM—) 2 H—BEIRD .
RDENLEIEND 17EOEETHS [1] . [2]. [39] XIF[40
1 ICEHOME—FEYI 2 asr—
~(Succinimid-3-yL-N)~CH(CH,CH,~COOH) -C (=0) ~NH-CH,CH,~C (=0) ~GGF G-NH-CH,CH
»—C (=0)-(NH-DX),
~(Succinimid-3-y l-N)-CH(CH,CH,~COOH) —C (=0) ~NH-CH,CH,~C (=0) ~GGF G-NH-CH.CH
,CH,—C (=0) - (NH-DX)

- (Succinimid-3-y-N)-CH(CH,CH,~COOH) —C (=0) ~NH-CH,CH,~C (=0) ~GGF G-NH-CH,~0
~CH,-C (=0) - (NH-DX),

~(Succinimid-3-yL-N)~CH(CH,CH,~COOH)-C (=0) ~NH-CH,CH,~C (=0) ~GGF G-NH-CH,CH
,~0—CH,=C (=0) - (NH-DX),

[56] HE—FWYWIA>Ia5—MNMIHFI2EM—) > H—EEHRa
RDOWTNHDBETHS [1]1. [2]., [39] XiF [40] (ICEHD
E—FYParTasr—h:
~(Succinimid-3-yL-N)~-CH(CH,CH,~COOH)-C (=0) ~NH-CH,CH,~C (=0) ~GGF G-NH-CH,CH
2—C (=0)-(NH-DX),
~(Succinimid-3-yL-N)~CH(CH,CH,~COOH)-C (=0) ~NH-CH,CH,~C (=0) ~GGF G-NH-CH,CH
,CH,~C (=0) - (NH-DX)

[57] HE-—FWIAVIa25—MIBFIIEM— Y H—EEED
ROETHD [1]. [2]. [39] Xk [4 0] ICEREFEOHMAK—FEY
avyasg—»h:

- (Succinimid-3-y-N)-CH(CH,CH,~COOH) —C (=0) ~NH-CH,CH,~C (=0) ~GGF G- (NH-DX)

[58] HE—FWOA>Ia5—MNIHFI2EM—) > H—EEERs
ROEEMNSBIEND 1FEOEETHZ [1]. [2]. [39]1 Xk [40
1 ICESomE—FEYI2asr—h:
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—(Succinimid-3-y L-N)=CH,CH,CH,CH,CH,~C (=0) -N (~CH,CH,~0—-CH,CH,—0—CH,CH,~0—C
H,CH,~0H) —CH,~C (=0) -GGF G-NH—-CH,CH,~C (=0) - (NH-DX) .

—(Succinimid-3-y L-N)=CH,CH,CH,CH,CH,~C (=0) -N (~CH,CH,~0—-CH,CH,—0—CH,CH,~0—C
H,CH,~0H) —CH,~C (=0) ~GGF G-NH—CH,CH,CH,-C (=0) - (NH-DX) ,
~(Succinimid-3-yL-N)-CH,CH,CH,CH,CH,~C (=0) —N (~CH,CH,~0~CH,CH,~0~CH,CH,-0-C
H,CH,~0H) —CH,—C (=0) ~GGF G-NH-CH,-0-CH,-C (=0) - (NH-DX) .
-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~C (=0)-N (-CH,CH,-0—CH,CH,-0-CH,CH,—0-C
H,CH,-0H)—CH,—C (=0) -GGF G-NH-CH,CH,—0-CH,-C (=0) - (NH-DX) ,,

[59] #HMHAE—FEWYWOAVZar—hMNIBT2EYM— ) H—EEHRDH.
ROETHD [1]1 . [2] . [39] XiF [4 0] ICEEHOIIK—ZEY
aAvoasgy—Nh:

-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~C (=0)-N (-CH,CH,~0-CH,CH,-0-CH,CH,-0-C
H,CH,—0H) —CH,-C (=0) -GGF G- (NH-DX) ,,

[60] #HMH—FWYWarPar—hMNIBIT2EYM—) > H—EERDH.
ROBENLRBIIND 1EOEETHS [1]. [2]. [39] XiF[40
1 ICEREHOME—FEYPa > Tasr— b
-CH,-C (=0)-NH-CH,CH,~C (=0) -N (-CH,CH,-0-CH,CH,-0-CH,CH,~-0-CH,CH,—0H) ~CH,-C (
=0) -GGF G-NH-CH,CH,-C (=0) - (NH-DX)

-CH,-C (=0) -NH-CH,CH,~C (=0) -N (-CH,CH,-0-CH,CH,-0-CH,CH,-0-CH,CH,—0H) ~CH,-C (
=0) —GGF G-NH—CH,CH,CH,~C (=0) — (NH-DX) .

—CH,—C (=0) -NH-CH,CH,~C (=0) -N (-CH,CH,~0-CH,CH,~-0-CH,CH,-0-CH,CH,—0H) —CH,~C(
=0) -GGF G—-NH-CH,—0—-CH,—C (=0) — (NH-DX).

-CH,—C (=0) -NH-CH,CH,—C (=0) -N (-CH,CH,~-0-CH,CH,~-0-CH,CH,-0-CH,CH,—0H) -CH,—C (
=0) -GGF G-NH-CH,CH,—0-CH,-C (=0) - (NH-DX),,

[61] WMAHE—FEYWOTaT75—hMNIBIT2EM—) > H—EBEERDH.
RDEETHS [1]1 . [2], [39] XiF [40] ICHRHEDOHIE—FY
aAvoasg—Nh:

_CHZ_C (:O) _NH_CHchZ_C (:O) _N (_CH2CH2_O_CH20HZ_O_CHchZ_O_CHchZ_OH) _CHZ_C (
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=0) -GGF G- (NH-DX)

[62] HME—FPOLIas5—MIBIFIEY—) 2V H—EERH I
ROEED BN D 1 TEOEETHS [1]1 . [2]. [39] XiF[40
1 ICEREOMAE—FEYaA T asr— b
~C (=0)-CH,CH,CH,CH,CH,CH,—C (=0) -N (~CH,CH,~0-CH,CH,~0~CH,CH,-0-CH,CH,—0H) —CH,
~C (=0)-GGFG-NH-CH,CH,~C (=0) - (NH-DX)
~C (=0)-CH,CH,CH,CH,CH,CH,—C (=0) —N (~CH,CH,~0-CH,CH,~0—CH,CH,~0-CH,CH,—0H) —CH,
~C (=0)-GGFG—-NH-CH,CH,CH,—C (=0) - (NH-DX)
~C (=0) —CH,CH,CH,CH,CH,CH,—C (=0) —N (~CH,CH,~0-CH,CH,~0—CH,CH,~0-CH,CH,~0H) —CH,
-C (=0) -GGFG-NH-CH,-0-CH,—C (=0) - (NH-DX)
~C (=0)-CH,CH,CH,CH,CH,CH,~C (=0) -N (~CH,CH,~0-CH,CH,~0~CH,CH,-0-CH,CH,—0H) —CH,
-C (=0)-C (=0)-GGFG-NH-CH,CH,~0-CH,~C (=0) - (NH-DX) ,

[63] HME—FEMOI>Ias5—MIBFEY—") v H—EEH .
RDOEETHS [1]1 . [2], [39] XiFE [40] ICRHDOHIE—FY
aAvyalr—5h:

-C (=0)-CH,CH,CH,CH,CH,CH,—C (=0) -N (~CH,CH,~0-CH,CH,~0~CH,CH,-0-CH,CH,—0H) —CH,
-C (=0)-GGFG- (NH-DX),

[64] HME—FPOLIaHr5—MIBFHEY—") 2V H—EERD .
ROWTNHDEETHS [1]1. [2],. [40]1 XiF [4 1] ICREHD
mE—FYarIayr—bh
-(Succinimid-3-yL-N)-CH,CH,CH,CH,CH,—C (=0) -GGFGG- (NH-DX)
-(Succinimid-3-yL-N)-CH,CH,CH,CH,CH,—~C (=0) -GGF GGG~ (NH-DX) ,

[65] HME—FYPOID IV aF5—MIBFI2EY—") 2 H—EEHD .
ROWTNHhDEETHS [1] . [2]. [39] XiF [40] ICREH®D
RE—FMarJay5—
~CH,~C (=0) -NH-CH,CH,—C (=0) -GGF GG- (NH-DX) ,
~CH,~C (=0)-NH-CH,CH,—C (=0) -GGF GGG~ (NH-DX)

[66] HME—FEMOILIasr—MIBIFEY—") v H—EEIHI.
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ROWTNHADEBETHS [1] . [2]. [39] & [40] ICREHD
ME—FEYa> s — b
-C(=0)-cyc. Hex (1, 4)-CH,-(N-ly=-3-diminiccuS)-S-CH,CH,-C (=0) -GGF GG— (NH-DX
IN
-C(=0)-cyc.Hex (1, 4)-CH,~(N-ly-3-diminiccuS)-S-CH,CH,~C (=0)-GGF GGG— (NH-D
X)o
[67] MAE—FEMPOA>2 25— MIBITFTIEY—)VH—BEERD D
ROWTNADEETHS [1]. [2]. [39] XiF [40] ICEHD
mAE—FWaralr—h:
-C (=0)-CH,CH,CH,CH,CH,CH,-C (=0) -GGFGG- (NH-DX)
-C (=0) -CH,CH,CH,CH,CH,CH,~-C (=0) -GGF GGG~ (NH-DX) ,
[(0019] <Z T, [41] H25 [67] ICHWVWT, —(Succinimid=-3-yl-N)-{d>R= :
[0020] [{L5]

-

8]

[0021] TRINZEETHY., ZOHEODIMUTIREEFEES L. 1HOERRFLE
TINZEDYVH—BERNDOXAFL VEEHEE L.
cyc.Hex(1, )i 1, 4->ova~xo LV EAERL,
-(N-Lly-3-diminiccuS)-{d Rz :

[0022] [1b6]

_Nij/

O
[0023] TRINZEETHY., TOEDODIMTL2EHEEL, 1HOERRTLET
ORBEZSV ) VAH—BERDOAFL VEEHEEA L.
- (NH-DX) {&. R
[0024]
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H
.“N_

[0025]

Me

o)

o
Me
TARIND. 1HMO7I/EOBRREFIEESIRLAUE LR > TWDIETH S,

[68] 1#H#kdhcY ORnEEHIEEMOFFBEEHDN. 15151 OFAD
#@WETHS [1]1 5 [67] OVWThHA—IRICEBHOME—EYI T2
7=k,

[69] 1HikdY OMESBSMHILEYOFEEEEN. 155 8EDE
ETHad [1] 5 [67] onwFhh—IHICEFORE—FEyYa > ay
— k.

[70]1 1#H#&EHEY OHREEHELCEMOIEEEES. 355 8EDE
EHTHad [1] 5 [67] OVWThAhA—IHICEHOME—FEYI >y
— k.

[7 1] A, ZENHEEZEETE 258, ENHERICHES TS 28
. RBERRICRTE(E T X 25, ENMREZEE T 2 REO—XIEZENE
DORFMEEFALTERTHD [1]1 »5 [70] OVWThHA—IHICEEHDOIUE
—EWaroas—1h,

[72] EWMMREIESHMETHS [71] CEHORAE—FWa>Ta
7— b,

[73]1 s A3 3k, :MiB7 —H3Huk, #1C a n A gHilk,
MC D20k, MCD2 2%, :,CD 3 Ok, :CD 3 3HF, #;:C
D5 6#Hifk. ICD7 Ofitk, MCEAHME. :iCr i pt ofifk, MEp
h A2#itk., :1iG25 OHitk, IMUC 1Hudk, mGPNMBHIK, #il n
tegr infith, iAPSMAHUK, iTenasc i n—CHik #S
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[0026]

LC44AAEk, XidHMesothel i nHitkTdhrad [1] hH[72
lJonwgFnhr—EICRBHOME - Yas5—h,

[74] #utksS. #1iB 7 —H3#Hdk, #1CD 3 Ofiutk. #1C D 3 3#iutk.
XIFHCD 70tk THsd [1]1 »oL7 2]OoVWEFnH—IRICEEE DA —
EWaArTagr—h,

[75] $HAED \B7—H3MmETHS [1] »ol72]onwdFndh—
IHICEHOMAE—FEMPO T ar— b,

[76] (1] A5 [75] OWEFhAr—IEICEEEDOIAE—FEHPI>Ta
T—EXIE, FOE., RIFEFNLDOKIMEESET EE,

[7 7] (11 A5 [75] OWTFhHA—IEICRBEDOIAE—FEHPI >
T—r ZOE. XIEFZENL0KMYEEE T 2MEEERV/XIITIEE,
[78] fhE. BRE. RIELKE. KEBE. RILRE. SHaRBIE.
SREREE, PR, AR, A5/ —v. FE. BitEs 8. XEREEICEA
500 [77] ICRBHORBERERY/USES,

[79] [1]1 5 [75] OWTFhHh—BHICEHFOME—FEPaI Yo
TF— b ZOE. XIFZTNSDKMYEERDE L. ZEFZMICHFIIN DR
HIKG & 2B T 5EEMEMNY.

[80] fhiE. BRE. RELRE. KIBE. RIiRE. ZHaERBIE.
OREREE. BERE. B, X5/ —v. B, BbtiE. §E. XIEREEIGER
95700 [7 9] ICEEHOEZERMEKRY,

[8 1] (1] A5 [75] OWEFhAr—IEICEEEDOIAE—FEHPI>Ta
T—h EFOE., XIEFENLDKMOMERET I E2FHET 2EERT/
XAFEDBEA E.

[82] fhE. BE. REELERE. KAIBE. BILLRE. ZHEKRBIE
IRERE. BERE. B, AT/ —v. B, BEbtiE. §E. XIEREREIER
95780 [8 1] ICERBMDEEAE,

[83] kK
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[0027] TRINHMESHLEMERAE ZRK -

-L'-L2-LP-NH-(CH,)n'-La-Lb-Le-3 {&-L'-L2-LP-
TRINDBED) v HA—%ZN L THREIELI L ZFHE T 5K —EY
Avarg—1h,

T ML ORBICHEWTHEE L. MEEHLEEMELXIELPDOR
ImICBEWTHRS L.
=,
nid, OHS 6 DEFERL.
L'{x. —(Succinimid-3-yl-N)-(CH,)n2-C(=0)-, —(Succinimid=3-yl-N)-CH[-(C
H,)n3-COOH]-C(=0)-, X {&-CH,-C(=0)-NH-(CH,)n+-C(=0)-%Z 7~ L.

ZZT. n2lE, 205 8DEHETRL. n3lE, 1HL58DEHEZRL., n?
. 15 8DEEKAERL,
L2(Z. -NH-(CH,~CH,~0)n®é-CH,~CH,~C(=0)~. -N[-(CH,CH,~0)n7~CH,CH,~OH]-CH,~C
(=0)-X T BEFEEEZ L.

ZZT. nolE, ONS6MDEKERL. n7iE, 1Hh54DEEERL.
LPIE. 3OS 8EDF7 I /EETERINERTF FEEERL.
Latd, -0-RIFEEEET L.
LbiE, CR2(-R3)-XIFBEEEL.

I I T, RZRURSE, KKREF=ERL.
Letd, —C(=0)-% L.
-(Succinimid=-3-yLl-N)-{d ;&= :

[0028]
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o
-
(o]

[0029] TRINDIEEETHY., COHEODIMUThkEFEEL. 1 HDEFRRTLE
TINEEU) VH—BEHRDAFLVEELEET 2D
7=72L. Y>A—>DL', L2, RULPOWIT NN 1 BATXIE 2 ERFAEIEERK
MESESUEETHY.
Z DFIKMEE & (3.
1)V A—LPICHE W T,
LPAY, ZDONKRHEDRAKMET I /BETH>T, VYO VUANDFHKET X/
BENKIRICETD2XRTF REETHDIHFED. HDWIE
LPAS, CRImMN2FLIESIUELEDT ) Uh 524 ORTFFRTH>T
MESMHEEWICHEE L. DDONRIEIRKET I VBBERDZIFBETH>T
LTV UADEKET I /BREFRSBVWRTFREETHIIHFSTH
N
) A—LITHBWTIE. LA, —(Succinimid-3-y-N)-CH[-(CH,)n3-COOH]-C(
=0)-THDIHBETHY.
) v A—L2ITHWTIE, L2A, -N[-(CH,CH,~0)n7-CH,CH,~OH]-CH,-C (=0)-T &

5HETH D,
[84] RK

[0030] [{k10]

[0031] THRIhmEEH CEMEnEE 2R :
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[0032]

[0033]

-L1-L2-LP-NH-(CH,)n1-La-Lb-Le-3 {F-L1-L2-LP-
THRINDIBED) VAN L TRHEI LI L E2HHE T MK —EY
avyab—Nh,

ZZT. AL ORIKICEVWTHEE L., MESELEWIE. 1073
JEOBRERRFAERBAEME LT, LeXIFLPORIBICHE W THES L.
X,
niE., OS5 6DEHETL.
L't&. —=(Succinimid-3-yl-N)-(CH,)n2-C(=0)-X (£~ (Succinimid—3-yL-N)—-CH[-
(CH)n3-COOH]-C(=0)-%A7Rg A, INSIEMAEDOE IO XILT 1 RiFE
DEHCF A I —FIEETHRE L.

TZT n2E, 25 8DEHKERL. ndiE. 1525 8DEHETL.
L2{&, -N[-(CH,CH,~0)n7-CH,CH,~OH]-CH,-C(=0)-X I$ ##EES AT L.

ZIT. nE, 1H54DEKAETL.
LPIE, 35S 8EOT7I/ETERINSGRTF NEREEZSRL.
Lald, BfEE%Z=L.
Lvid, BfEa%Zn L.
LetE-C(=0)-%7R L.
ZZ ., —(Succinimid-3-yl-N)-iE k= :
[fE11]

ot

C
TRINDIEETHY., TOHEODIMTHEEHEEL., 1THOERRFTLE
TINEZEDYVH—BERNDOXAFL VEEEET DN
2L, UrA—odL, L2, RULPOWST A 1 &I 2 BRI EIEERK
MBEESOESETHY.
Z DFKMERE & 14,
) > A—LPICE VT,
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LPAS, ZONKWNSFRAMET I /BETH->T, F) VA OHKMET S/
BENKIRICETD2RTF REETHZIHEH. HDWIE,

LPA, CRIMMN2FAEFSULEDT ISR ZAY) IRTFRTH>T
MESMHLEMICHEG L. DDONKIGHSFHKET I /BREARDIHEETH>T
LTV EHADEKET I /BREFROSBVWRTF REETHIIBETH

Y.

)Y A—LICHWTIE. LA, —(Succinimid-3-yL-N)-CH[-(CH,) n3-COOH]-C(
=0)-THDZBETHY.

) Y A—L2ITHEWTIE, L2AY, -N[-(CH,LH,~0) n7~CH,CH,~0H]-CH,~C (=0)-T &
DB THD,

[85] RADWINHATHRINDZEY— ) »H—hBEFLESY :
Q-L'2-(CH,)n8-C(=0)-L22-LP-NH-(CH,)nT-La-Lb>-Le-(NH-DX), XI&
Q-L'2-(CH,)n®=C(=0)-L 2 2-LP-(NH-DX)

b, Qlk. (maleimid-N-yl)-, HS-, X-CH,-C(=0)-NH-, (& (Pyrrolidin
e-2,5-dione-N-y)-0-C(=0)-%= L.

X, RREFXIEADRETFERL,

L1 2|g-CH[-(CH,)n3-COOH]-X [ 8a#E& %R L,

N, BEDOOHN S 8% L.

L22a{g, -NH-(CH,~CH,~0)n®&-CH,~CH,~C(=0)-. -N[-(CH,CH,~0)n7-CH,CH,~OH]~-CH,~
C(=0)-. XFBEEZmxrRL.

ZZT. nelE, ONS6MDEKERL. nlE, 1H54DEHEERL.
LPiZ, 3L 8EDT7I/EETERINGRTF REEAERL.
ntik., OA5 6 DEHAERL.

Latk, —C(=0)-NH-. -NR'-(CHp)n®-, -0-, XIIBHES%RL.

ZZT.noE, 15 6DEEHAERL, R, KREF. IRFH1H56
DT I FIJLE, -(CH,)n2-COO0H, XiZ-(CH,)nb-OHZ g A%, naid, EHD 1 H
54 %L, nbliE, 1H560DEHMERL,

LbiE, -CR2(-R3)-, -0-, -NR4-, XIFB#EEETRL.



OnCusp
2676 of 10951 Ex. 1038
WO 2014/061277 29 PCT/JP2013/006178

T T T, RRRUR3E, BAMILIC, KERET. REE1H5607ILFIL
E. -(CH,)nc-NH,, —(CH,)nd-COOH, X |E-(CH,)ne-0HA R L. R4i&., KEEF
XIFRFBHENI D56 DFILFILEZRL, noid, OS5 6DEFHEZ/RL, nd
iF. BED1H254%ZR0, neld, BED1HML4%ZRTH, nelOTHD
EXE, RRRURIIA—&IF RS T,
Letd, —CH-Xix-C(=0)-% =g ",

Z 2T, (maleimid-N-yl)-i£. JR=

[0034] [1b12]

_Nb
o
[0035] THRIND, BRRFIMEEMLLTHEIETHY,

(Pyrrolidine-2,5-dione-N-yl) &, &=
[0036] [1b£13]

[0037] CREINDIERRFNVMEESIHMNTHDIETHY,
-(NH-DX) (&, R=X
[0038] [1b14]

O
o

[0039] TrRIND, THOT7I / HOBRERERFNMEESBLALEL >TWEBETH B,
=72 L. UrAh—dDL 2a=(CH)Nne-C(=0)-, L2, RULPOWWTNH 1 BERAXIE
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2 EFATELEISHRKEBEEZSUEBETH Y.,
Z DFRKMERBIE & 14,
) > A—LPICEWTIE,
LPAY, ZTONRmADFRKEF I /VBETH->T, TV IV UADOFRKMET X
BaNKKICESTD2RTF REETHDIHBEL., HDWIE,
LPAS, CERIA2FH/IEIULEDT ) OhSRDF) TRTFRTH>T
MESEHEEMICHEE L. DDONKIEHSFRKET I /EEERDHBETH>T
HT)OVHUADHKET I VBEEBRLBWRTF REETHDIBETH
Y.

1) > A —L12=(CHYn-C(=0)-ICH W Tk, L'2=(CH)n-C(=0)-A%, -CH[-(CH,)
n3-COOH]-C(=0)-T#H 3HBETH Y.

) A—L22lHEWTIE, L22hHY, -N[-(CH,CH,~0)n7-CH,CH,~0H]-CH,~C(=0)-T
HDIFETH D,

[86] RXRADWINHATTHRINZEY—) »h—hBEFLEY:
Q-L12-(CH,)n9~C(=0)-L2a-LP-NH-(CH,)n1-La-Lb-Le~(NH-DX), =F7=iZ
Q-L'2-(CH,)n®=C(=0)-L2a-LP-(NH-DX)
Xeh. Q. (maleimid-N-yl)-, HS-, X-CH,~C(=0)-NH-, I[&(Pyrrolidin
e-2, 5-dione-N-y)-0-C(=0)-% R~ L.
Xz, RREFXIFIVREF =L,
L1 2E-CH[-(CH,)n3-COOH]-X [F 8 #E& &R L,
nolk, BEDOANS 8% L.
L2ald, -NH-(CH,~CH,-0)n&-CH,~CH,~C(=0)-, -N[-(CH,CH,~0)n7—-CH,CH,—OH]-CH,~-
C(=0)-. XiFBEE=Z=RL.

ZZTC. nelE, ODS 6DEHERL. n7iE. 15054 DEHETRL.
LPiE. 3D S 8EDT7 I/ THERINSGRSF REEAZTRL.
ntix, OHM5 6 DEHRERL.,
La, LblE, BiEE%ZRL.
Letd, -C(=0)-%& 3 A,
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[0040]

[0041]

[0042]

[0043]

[0044]

[0045]
[0046]

2T, (maleimid-N-yU)-i%., &=

[1£15]
o]
_N:j
o]
THREIND, BRETFTIMEESMLATHLIETHY.,

(Pyrrolidine-2,5-dione-N-yl)iZ. =

161
0
Q-
C
CRINBERETARABLTHEETHY,

-(NH-DX) i, R=\

[1e17]
H
W™ N_
Me (o)
F
O
j o
Me
TRING, 1 IOT I/ BOBRRRFIREEBAEL>TWEETH D,

[87] RODEEHMNLEIEND [86] IZEEBDILEY :
(maleimid-N-y [)~CH,CH,CH,CH,CH,~C (=0) ~DGGF ~NH—CH,CH,~C (=0) - (NH-DX) ,
(maleimid-N—y L) =CH,CH,CH,CH,CH,~C (=0) ~DGGF ~NH—CH,CH,CH,~C (=0) - (NH-DX) .
(maleimid-N—y 1) ~CH,CH,CH,CH,CH,~C (=0) ~DGGF ~NH—-CH,~0—CH,~C (=0) - (NH-DX) ,
(maleimid-N-y 1) ~CH,CH,CH,CH,CH,~C (=0) ~DGGF ~NH-CH,CH,~0~CH,~C (=0) — (NH-DX)

.

(maleimid-N-yl)-CH,CH,CH,CH,CH,-C (=0) -KGGF-NH-CH,CH,~C (=0) - (NH-DX) .
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(maleimid-N-y ) —~CH,CH,CH,CH,CH,~C (=0) ~KGGF~NH—CH,CH,CH,~C (=0) - (NH-DX) ,
(maleimid-N-y |)~CH,CH,CH,CH,CH,~C (=0) ~KGGF~NH-CH,~0—-CH,~C (=0) — (NH-DX) ,
(maleimid-N-y ) ~CH,CH,CH,CH,CH,~C (=0) ~KGGF~NH-CH,CH,~0~CH,~C (=0) — (NH-DX)
(maleimid-N-y |)~CH,CH,CH,CH,CH,~C (=0) ~DGGF G-NH-CH,CH,~C (=0) - (NH-DX) ,
(maleimid-N-y ) —~CH,CH,CH,CH,CH,~C (=0) ~DGGF G-NH-CH,CH,CH,~C (=0) - (NH-DX) ,
(maleimid-N-y 1) ~CH,CH,CH,CH,CH,~C (=0) ~DGGF G-NH-CH,~0~CH,~C (=0) — (NH-DX) ,
(maleimid-N-y |)~CH,CH,CH,CH,CH,~C (=0) ~DGGF G-NH-CH,CH,~0~CH,~C (=0) - (NH-DX)
(maleimid-N-y ) ~CH,CH,CH,CH,CH,~C (=0) ~KGGF G-NH-CH,CH,—~C (=0) — (NH-DX) .
(maleimid-N-y |)~CH,CH,CH,CH,CH,~C (=0) ~KGGF G-NH-CH,CH,CH,~C (=0) - (NH-DX) ,
(maleimid-N-y 1) ~CH,CH,CH,CH,CH,~C (=0) ~KGGF G-NH-CH,~0~CH,~C (=0) — (NH-DX) ,
(maleimid-N-y |)~CH,CH,CH,CH,CH,~C (=0) ~KGGF G-NH-CH,CH,~0~CH,~C (=0) — (NH-DX)
[88] ROEEMNMLEIEND [86] ICEFHDOILEY :
(maleimid-N-y ) ~CH,CH,CH,CH,CH,~C (=0) ~DGGF—NH—CH,CH,~C (=0) - (NH-DX) ,
(maleimid-N-y ) ~CH,CH,CH,CH,CH,~C (=0) ~DGGF—NH—CH,CH,CH,~C (=0) - (NH-DX) ,
(maleimid-N-y ) ~CH,CH,CH,CH,CH,~C (=0) ~KGGF~NH—CH,CH,~C (=0) - (NH-DX) ,
(maleimid-N-y ) ~CH,CH,CH,CH,CH,~C (=0) ~KGGF~NH—CH,CH,CH,~C (=0) - (NH-DX) ,
(maleimid-N-y ) —~CH,CH,CH,CH,CH,~C (=0) ~DGGF G-NH-CH,CH,~C (=0) - (NH-DX) ,
(maleimid-N-y |)~CH,CH,CH,CH,CH,~C (=0) ~DGGF G-NH-CH,CH,CH,~C (=0) - (NH-DX) .
(maleimid-N-y1)~CH,CH,CH,CH,CH,~C (=0) ~KGGF G-NH—CH,CH,~C (=0) — (NH-DX) ,
(maleimid-N-y |)~CH,CH,CH,CH,CH,~C (=0) ~KGGF G-NH-CH,CH,CH,~C (=0) - (NH-DX).,
[89] ROEMNLEIEND [86] (LEHDOILEY :
X-CH,~C (=0) ~NH-CH,CH,~C (=0) ~DGGF ~NH-CH,CH,~C (=0) - (NH-DX) ,
X-CH,~C (=0) ~NH—-CH,CH,~C (=0) ~DGGF ~NH-CH,CH,CH,~C (=0) - (NH-DX) ,
X-CH,~C (=0) ~NH—-CH,CH,~C (=0) ~-DGGF ~NH-CH,~0-CH,~C (=0) - (NH-DX) ,
X-CH,~C (=0) ~NH—-CH,CH,~C (=0) ~DGGF ~NH-CH,CH,~0~CH,~C (=0) - (NH-DX) ,
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X-CH,~C (=0) ~NH—-CH,CH,~C (=0) ~KGGF ~NH-CH,CH,~C (=0) — (NH-DX) ,
X-CH,~C (=0) ~NH—-CH,CH,~C (=0) ~KGGF ~NH-CH,CH,CH,~C (=0) - (NH-DX) ,
X-CH,~C (=0) ~NH—-CH,CH,~C (=0) ~KGGF ~NH-CH,~0-CH,~C (=0) - (NH-DX) ,
X-CH,~C (=0) ~NH—-CH,CH,~C (=0) ~KGGF ~NH-CH,CH,~0-CH,~C (=0) - (NH-DX) ,
X-CH,~C (=0) ~NH—-CH,CH,~C (=0) ~DGGF G-NH-CH,CH,~C (=0) - (NH-DX) ,
X—CH,~C (=0) ~NH-CH,CH,~C (=0) ~DGGF G-NH—CH,CH,CH,~C (=0) — (NH-DX) .
X-CH,~C (=0) ~NH-CH,CH,~C (=0) ~-DGGF G-NH-CH,~0—~CH,~C (=0) — (NH-DX) .
X-CH,~C (=0) ~NH—-CH,CH,~C (=0) ~DGGF G-NH-CH,CH,~0~CH,~C (=0) — (NH-DX) ,
X~CH,~C (=0) ~NH-CH,CH,~C (=0) ~KGGF G-NH-CH,CH,~C (=0) — (NH-DX) ,
X-CH,~C (=0) ~NH-CH,CH,~C (=0) ~KGGF G—NH-CH,CH,CH,~C (=0) - (NH-DX) ,
X-CH,~C (=0) ~NH-CH,CH,~C (=0) ~KGGF G-NH-CH,~0~CH,~C (=0) - (NH-DX) ,
X-CH,~C (=0) ~NH-CH,CH,~C (=0) ~KGGF G-NH-CH,CH,~0-CH,~C (=0) - (NH-DX),,
[90] ROEMNLEIEND [86] ICEEHODOILEY :
X-CH,~C (=0) ~NH—-CH,CH,~C (=0) ~-DGGF ~NH-CH,CH,~C (=0) — (NH-DX) ,
X-CH,~C (=0) ~NH—-CH,CH,~C (=0) ~DGGF ~NH-CH,CH,CH,~C (=0) — (NH-DX) ,
X-CH,~C (=0) ~NH-CH,CH,~C (=0) ~KGGF ~NH-CH,CH,~C (=0) — (NH-DX) ,
X-CH,~C (=0) ~NH—-CH,CH,~C (=0) ~KGGF ~NH-CH,CH,CH,~C (=0) — (NH-DX) ,
X-CH,~C (=0) ~NH—-CH,CH,~C (=0) ~DGGF G-NH-CH,CH,~C (=0) - (NH-DX) ,
X-CH,~C (=0) ~NH—-CH,CH,~C (=0) ~DGGF G-NH—CH,CH,CH,~C (=0) - (NH-DX) ,
X—CH,~C (=0) ~NH-CH,CH,~C (=0) ~KGGF G-NH—-CH,CH,~C (=0) - (NH-DX) ,
X~CH,~C (=0) ~NH-CH,CH,~C (=0) ~KGGF G-NH-CH,CH,CH,~C (=0) - (NH-DX) ,
[91] RODOEHMNLEIENS [86] ILEHDILEY :
(Pyrrolidine—2, 5-dione-N-y L) -0-C (=0)-CH,CH,CH,CH,CH,CH,~C (=0) ~DGGF~NH-CH
,CH,~C (=0) = (NH-DX)
(Pyrrolidine—2, 5-dione-N-y L) -0-C (=0)-CH,CH,CH,CH,CH,CH,~C (=0) ~DGGF~NH-CH
,CH,CH,~C (=0) - (NH-DX) ,
(Pyrrolidine—2, 5-dione-N-y L) -0-C (=0)-CH,CH,CH,CH,CH,CH,~C (=0) ~DGGF~NH-CH
,—0—CH,—C (=0) - (NH-DX)
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(Pyrrolidine-2,5-dione-N-yl)-0-C(=0)-CH,CH,CH,CH,CH,CH,-C (=0) -DGGF-NH-CH
,CH,—0-CH,~C (=0) - (NH-DX),
(Pyrrolidine-2, 5-dione—N-y 1) -0-C (=0) —CH,CH,CH,CH,CH,CH,~C (=0) ~-KGGF ~NH—CH
,CH,~C (=0) = (NH-DX) ,
(Pyrrolidine-2, 5-dione—N-y |)-0-C (=0)~CH,CH,CH,CH,CH,CH,~C (=0) ~-KGGF ~NH—CH
,CH,CH,~C (=0) - (NH-DX) ,
(Pyrrolidine-2, 5-dione—N-y 1) -0~C (=0)~CH,CH,CH,CH,CH,CH,~C (=0) ~KGGF ~NH—CH
2~0-CH,~C (=0)-(NH-DX),
(Pyrrolidine-2, 5-dione-N-yl)-0-C (=0)-CH,CH,CH,CH,CH,CH,~C (=0) -KGGF-NH-CH
2CH;=0-CH,-C (=0) - (NH-DX) |
(Pyrrolidine-2, 5-dione-N-yl)-0-C (=0)-CH,CH,CH,CH,CH,CH,~C (=0) -DGGFG-NH-C
H,CH,—C (=0) - (NH-DX) ,
(Pyrrolidine-2,5-dione-N-yl)-0-C (=0)-CH,CH,CH,CH,CH,CH,~C (=0) -DGGFG-NH-C
H,CH,CH,—C (=0) - (NH-DX)
(Pyrrolidine-2, 5-dione-N-yl)-0-C(=0)-CH,CH,CH,CH,CH,CH,—C (=0) -DGGF G-NH-C
H,-0-CH,-C (=0) — (NH-DX) ,
(Pyrrolidine-2,5-dione-N-yl)-0-C(=0)-CH,CH,CH,CH,CH,CH,~C (=0) -DGGF G-NH-C
H,CH,-0-CH,~C (=0) - (NH-DX)
(Pyrrolidine-2,5-dione-N-yl)-0-C(=0)-CH,CH,CH,CH,CH,CH,-C (=0) -KGGF G-NH-C
H,CH,—C (=0) - (NH-DX) ,
(Pyrrolidine-2,5-dione-N-yl)-0-C(=0)~-CH,CH,CH,CH,CH,CH,~C (=0) -KGGFG-NH-C
H,CH,CH,—C (=0) — (NH-DX).
(Pyrrolidine-2,5-dione-N-yl)-0-C(=0)-CH,CH,CH,CH,CH,CH,~C (=0) -KGGFG-NH-C
H,-0-CH,-C (=0) - (NH-DX) .
(Pyrrolidine-2,5-dione-N-yl)-0-C (=0)-CH,CH,CH,CH,CH,CH,~C (=0) -KGGFG-NH-C
H,CH,—0-CH,-C (=0) - (NH-DX),

[92] ROEHNLZFEIEIND [86] (CEEHDLEW :
(Pyrrolidine-2,5-dione-N-yl)-0-C(=0)-CH,CH,CH,CH,CH,CH,~C (=0) -DGGF-NH-CH
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,CH,~C (=0) - (NH-DX) .

(Pyrrolidine-2,5-dione-N-yl)-0-C (=0)—CH,CH,CH,CH,CH,CH,~C (=0) -DGGF-NH-CH
,CH,CH,~C (=0) - (NH-DX) .

(Pyrrolidine-2,5-dione-N-yl)-0-C (=0)—CH,CH,CH,CH,CH,CH,~C (=0) —~KGGF-NH-CH
,CH,~C (=0) - (NH-DX)

(Pyrrolidine-2,5-dione-N-y1)-0-C (=0)—CH,CH,CH,CH,CH,CH,~C (=0) ~KGGF-NH-CH
,CH,CH,~C (=0) - (NH-DX) ,

(Pyrrolidine-2,5-dione-N-yl)-0-C (=0)—-CH,CH,CH,CH,CH,CH,~C (=0) -DGGF G-NH-C
H,CH,-C (=0) - (NH-DX)
(Pyrrolidine-2,5-dione-N-yl)-0-C(=0)-CH,CH,CH,CH,CH,CH,~C (=0) ~DGGF G-NH-C
H,CH,CH,~C (=0) - (NH-DX) .

(Pyrrolidine-2,5-dione-N-y)-0-C (=0)—CH,CH,CH,CH,CH,CH,~C (=0) -KGGFG-NH-C
H,CH,-C (=0) - (NH-DX),
(Pyrrolidine-2,5-dione-N-yl)-0-C(=0)—CH,CH,CH,CH,CH,CH,~C (=0) —KGGFG-NH-C
H,CH,CH,~C (=0) - (NH-DX)

[93] ROBEHLLEIENDZ [86] ICEEHDELEY :

HS-CH,CH,~C (=0) -DGGF-NH-CH,CH,~C (=0) - (NH-DX) ,

HS-CH,CH,~C (=0) ~DGGF-NH-CH,CH,CH,~C (=0) - (NH-DX)

HS-CH,CH,~C (=0) -DGGF~NH-CH,~0—CH,~C (=0) - (NH-DX)

HS-CH,CH,~C (=0) ~DGGF~NH-CH,CH,~0—CH,~C (=0) - (NH-DX) |

HS—CH,CH,—C (=0) -KGGF-NH-CH,CH,—C (=0) - (NH-DX)

HS—CH,CH,—C (=0) -KGGF-NH-CH,CH,CH,-C (=0) - (NH-DX) ,

HS-CH,CH,~C (=0) -KGGF~NH-CH,~0-CH,~C (=0) - (NH-DX)

HS-CH,CH,~C (=0) ~KGGF-NH-CH,CH,~0~CH,~C (=0) - (NH-DX) |

HS-CH,CH,—~C (=0) -DGGF G-NH-CH,CH,~C (=0) - (NH-DX)

HS-CH,CH,~C (=0) ~DGGF G-NH-CH,CH,CH,~C (=0) - (NH-DX) ,

HS-CH,CH,—C (=0) ~DGGF G-NH-CH,~0~CH,-C (=0) - (NH-DX) ,

HS-CH,CH,~C (=0) -DGGF G-NH-CH,CH,~0—CH,~C (=0) - (NH-DX) ,
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HS=CH,CH,~C (=0) ~KGGF G-NH-CH,CH,~C (=0) - (NH-DX) ,
HS=CH,CH,~C (=0) ~KGGF G-NH—CH,CH,CH,~C (=0) - (NH-DX) ,
HS=CH,CH,~C (=0) ~KGGF G-NH-CH,~0~CH,C (=0) - (NH-DX) ,
HS=CH,CH,~C (=0) ~KGGF G-NH-CH,CH,~0~CH,~C (=0) - (NH-DX)
[94] ROEHINLEEIND [B86] ICEHDILEY :
HS—-CH,CH,~C (=0) ~DGGF~NH—CH,CH,~C (=0) - (NH-DX) .
HS—-CH,CH,~C (=0) ~DGGF~NH—CH,CH,CH.~C (=0) - (NH-DX) .
HS—CH,CH,—C (=0) -KGGF-NH-CH,CH,—C (=0) - (NH-DX),
HS—CH,CH,—C (=0) -KGGF-NH-CH,CH,CH,—-C (=0) - (NH-DX) ,
HS—CH,CH,—C (=0) -DGGF G-NH-CH,CH,—-C (=0) - (NH-DX) ,
HS—CH,CH,—C (=0) -DGGF G-NH-CH,CH,CH,—C (=0) = (NH-DX) ,
HS—CH,CH,—C (=0) -KGGFG-NH-CH,CH,-C (=0) - (NH-DX) ,
HS—CH,CH,—C (=0) -KGGFG-NH-CH,CH,CH,~C (=0) - (NH-DX) ,
[95] ROEHNLRFEIEIND [86] (CEEHDLEW :
(maleimid-N-yl)-CH,CH,CH,CH,CH,—C (=0) -DGGF - (NH-DX)
(maleimid-N-yl)-CH,CH,CH,CH,CH,—C (=0) -KGGF—(NH-DX),
(maleimid-N-yl)-CH,CH,CH,CH,CH,~C (=0) -DGGF G- (NH-DX) ,
(maleimid-N-yl)-CH,CH,CH,CH,CH,~C (=0) -KGGF G- (NH-DX)
[96] ROWTHhHD [86] ICEEFHDILEY :
(maleimid—-N-y |)~CH,CH,CH,CH,CH,~C (=0) ~GGF GG~ (NH-DX) ,
(maleimid-N-yl)—CH,CH,CH,CH,CH,—C (=0) -GGFGGG- (NH-DX),
[97] ROBEHNLZEEIND [B86] (CEHDELEY :
X-CH,—C (=0) -NH-CH,CH,—C (=0) -DGGF - (NH-DX) .
X-CH,—C (=0) -NH-CH,CH,~C (=0) -KGGF - (NH-DX) .
X-CH,—C (=0)-NH-CH,CH,~C (=0) -DGGF G- (NH-DX) ,
X-CH,—C (=0)-NH-CH,CH,~C (=0) -KGGF G- (NH-DX) ,
[98] Rowgnsrod [86] ICEBHDILEY :
X-CH,—C (=0)-NH-CH,CH,~C (=0) -GGFGG— (NH-DX) ,
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X-CH,-C (=0)-NH-CH,CH,-C (=0) -GGFGGG- (NH-DX) ,

[99] ROEMNLREEFIND [B86] (CEEHDLEY :

(Pyrrolidine-2, 5-dione-N-yl)-0-C(=0)-CH,CH,CH,CH,CH,CH,—C (=0) -DGGF - (NH-D
X).

(Pyrrolidine-2, 5-dione-N-y 1) =0-C (=0)~CH,CH,CH,CH,CH,CH,~C (=0) ~KGGF - (NH-D
XD,

(Pyrrolidine-2,5-dione-N-yl)-0-C(=0)-CH,CH,CH,CH,CH,CH,—C (=0) -DGGF G- (NH-
DX).

(Pyrrolidine-2,5-dione-N-yl)-0-C (=0)-CH,CH,CH,CH,CH,CH,~C (=0) -KGGF G- (NH-
DX),

[100]1 XRowdFhho [86] ICEEHDILESW :
(Pyrrolidine-2,5-dione-N-yl)-0-C(=0)-CH,CH,CH,CH,CH,CH,~C (=0) —~GGF GG~ (NH-
DX).

(Pyrrolidine-2,5-dione-N-yl)-0-C(=0)-CH,CH,CH,CH,CH,CH,~C (=0) —~GGF GGG— (NH
-DX),

[101] ROEHNLEIEIND [86] ICEHDILEY :

HS—CH,CH,—C (=0) -DGGF - (NH-DX),
HS—CH,CH,—C (=0) -KGGF - (NH-DX)
HS—CH,CH,~C (=0) ~DGGF G- (NH-DX)

HS-CH,CH,—C (=0) -KGGFG— (NH-DX) ,

[102] ROEHMNLEIEND [86] ICRBEEDILEW :
(maleimid-N-yl)-CH(CH,CH,~COOH)-C (=0)-NH-CH,CH,~C (=0) —~GGF G-NH-CH,CH,—C (=
0)-(NH-DX).

(maleimid-N-yl)-CH(CH,CH,-COOH)-C (=0)-NH-CH,CH,—C (=0) -GGF G-NH-CH,CH,CH,—
C(=0)-(NH-DX).
(maleimid-N-yl)-CH(CH,CH,~COOH)~-C (=0)-NH-CH,CH,—C (=0) -GGF G-NH-CH,—-0-CH,-
C(=0)-(NH-DX),
(maleimid-N-yl)-CH(CH,CH,~COOH)~C (=0)-NH-CH,CH,~C (=0) —~GGF G-NH-CH,CH,—-0-C
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H,—C (=0)-(NH-DX),

[103] RADEED [86] ICEEFHDILEW :

(maleimid-N-y [)~CH(CH,CH,~COOH)~C (=0) ~NH-CH,CH,C (=0) ~GGF G~ (NH-DX) ,

[104] REHMILEEND [86] (CEEHBDILEY :
(Pyrrolidine-2,5-dione-N-yl)-0-C(=0)-CH(CH,CH,-COOH)-CH,~C (=0) -NH-CH,CH,
—C (=0) ~GGF G-NH-CH,CH,~C (=0) — (NH-DX) .

(Pyrrolidine-2,5-dione-N-yl)-0-C (=0)-CH(CH,CH,—COOH)-CH,—C (=0) -NH-CH.CH,
-C (=0)-GGFG-NH-CH,CH,CH,~C (=0) - (NH-DX) .

(Pyrrolidine—2, 5-dione-N-yl)-0-C (=0)—-CH(CH,CH,—COOH)—CH,—C (=0) -NH-CH,CH,
~C (=0) -GGF G-NH-CH,~0-CH,~C (=0) - (NH-DX)

(Pyrrolidine-2, 5—-dione-N-yl)-0-C (=0)—-CH(CH,CH,—COOH)—CH,~C (=0) -NH-CH,CH,
-C (=0) -GGFG-NH-CH,CH,-0-CH,~C (=0) - (NH-DX),

[105] ROBEHNSEIEND [86] ICEEEHDOLEY :
(maleimid-N-yl)-CH,CH,CH,CH,CH,—C (=0) -N (-CH,CH,—0-CH,CH,—0—CH,CH,—0—CH,CH,—
OH) -CH,-C (=0) -GGFG-NH-CH,CH,-C (=0) - (NH-DX) ,
(maleimid-N-yl)-CH,CH,CH,CH,CH,—C (=0) -N (-CH,CH,—0-CH,CH,—0—CH,CH,—0—CH,CH,~
OH)-CH,—C (=0) -GGF G-NH-CH,CH,CH,~C (=0) - (NH-DX) ,
(maleimid-N-yl)-CH,CH,CH,CH,CH,~C (=0)-N (-CH,CH,-0-CH,CH,-0-CH,CH,~—0-CH,CH,—
OH)-CH,—C (=0) -GGF G-NH-CH,—0-CH,~C (=0) - (NH-DX) ,
(maleimid-N—yL)~CH,CH,CH,CH,CH,~C (=0) -N (~CH,CH,~0~CH,CH,~0~CH,CH,~0~CH,CH,~
OH) -CH,-C (=0) -GGF G-NH-CH,CH,-0-CH,-C (=0) - (NH-DX) ,

[106] ROEMNLEIENSD [86] ICRBEDILEW :

X-CH,-C (=0)-NH-CH,CH-N (-CH,CH,-0-CH,CH,-0-CH,CH,-0-CH,CH,—0H) -CH,-C (=0) -GG
FG-NH-CH,CH,-C (=0) - (NH-DX) .

X-CH,-C (=0)-NH-CH,CH,~C (=0) -N (-CH,CH,-0-CH,CH,-0-CH,CH,-0-CH,CH,-0H) -CH,-C
(=0)-GGFG-NH-CH,CH,CH,—C (=0) - (NH-DX)

X-CH,-C (=0)-NH-CH,CH,~C (=0) -N (-CH,CH,-0-CH,CH,-0-CH,CH,-0-CH,CH,-0H) -CH,-C
(=0)-GGFG-NH-CH,—0-CH,-C (=0) - (NH-DX) ,
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[0047]

[0048]

[0049]

[0050]

L0051 ]

X-CH,-C (=0)-NH-CH,CH,-C (=0) -N (-CH,CH,~0-CH,CH,-0-CH,CH,~0-CH,CH,-0H) -CH,-C
(=0) ~GGF G-NH-CH,CH,~0~CH,~C (=0) - (NH-DX),

[107] ROEHNLEIENS [86] ICEHEIFDILE :
(Pyrrolidine-2, 5-dione-N-yl)-0-C(=0)-CH,CH,CH,CH,CH,CH,—C (=0) -N(-CH,CH,—-0
—CH,CH,~0~CH,CH,~0—CH,CH,~OH) ~CH,~C (=0) ~GGF G-NH-CH,CH,~C (=0) - (NH-DX) ,
(Pyrrolidine-2,5-dione-N-yl)-0-C(=0)-CH,CH,CH,CH,CH,CH,—C (=0) -N (-CH,CH,—0
~CH,CH,~-0-CH,CH,~-0-CH,CH,~0H) -CH,~C (=0) ~GGF G-NH-CH,CH,CH,~C (=0) - (NH-DX) ,
(Pyrrolidine-2,5-dione-N-yl)-0-C(=0)-CH,CH,CH,CH,CH,CH,—C (=0) -N (-CH,CH,—0
~CH,CH,~0-CH,CH,~0-CH,CH,~0H) ~CH,~C (=0) ~GGF G—-NH-CH,~0-CH,~C (=0) - (NH-DX) .
(Pyrrolidine-2,5-dione-N-yl)-0-C (=0)-CH,CH,CH,CH,CH,CH,—C (=0)-N (-CH,CH,—0
-CH,CH,~0-CH,CH,~0-CH,CH,~0H) -CH,~C (=0) ~GGF G-NH-CH,CH,-0-CH,~C (=0) - (NH-DX)

T, EEBD [87]1 5 [107] ITHWT, (maleimid-N-yl)-{&,

R

[1£18]
o]
_”b
o
THRIN?, BRRFIMEEMWLUTHEIETHY,

XiEN\aryrvRFEEERL.
(Pyrrolidine-2,5-dione-N-yl)-i&, R=
[1B19]

_”b

o]

THREIND, BRETFIESMAUTHLIETHY,
-(NH-DX) (%, >R\
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[1b20]
H

[0052]
[0053]

0
; o

TRIND, 1THO7I/EOBRRRFIEEERMULEL>TWEETH S,
[108] Uryvh—zNLlTHESHLEYERAENMBEESN T —
AT a5 - N eBEODRADWVWTNNTIRINDBEED ) »h—
-L7-L2-LP-NH-(CH,)n'-La-Lb-Le- I
1| 2| P=
T, FUKIELT DRIFICHE W TRES L. MBS (EEWIELUILP DK

mICBWTHRSE L.
A,
nid., OMS 6 DEKAERL.
L1tE. —(Succinimid-3-yl-N)-(CH,)n2-C(=0)-. -(Succinimid-3-yl-N)-CH[-(C
H,)n3-CO0H]-C(=0)-, -CH,-C(=0)-NH-(CH,)n4-C(=0)-, -C(=0)-cyc.Hex(1,4)-
CH,~(N-Lly-3-diminiccuS)-, X i{&-C(=0)-(CH,)n5-C(=0)-% R~ L.

ZIT. n2lE, 2H5 8DEKETRL, ndld, 155 8DEHETRL, nt
E. 15 8DEHERL, ndid, 1H58DEHKERL.
L2{&, -NH-(CH,~CH,~0)né-CH,—CH,-C(=0)-, -N[-(CH,CH,~0)n7-CH,CH,-OH]-CH,~C
(=0)-, -S-(CH)n8-C(=0)-, XIFBHEE%E~L.

ZZT, nelE, OGS O6MEK%EZRL, n7lE, 1H54DEH%EZRL, nd
. 15 60EHERL.
LPIE, 3OS B8EDT7 I /EETERINDIRTF R NEEZRL.
Latd, -C(=0)-NH-, -NR'-(CH)n®-, -0-, XIiFBEHEE% L.
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[0054]

[0055]

[0056]

[0057]

TZT. nolE, 1 H S 6DEMETRL. RIE. KRRT. kFH1H,156
DF7ILFILE, -(CH)na-CO0H, XIF-(CH,)n°-OH%ERY A%, nald, EEHD 1 H
54 %KL, ntld, 1H56DEEHZRL,

Leix, -CR2(-R3)-, -0-, -NR4-, XRIFBEEETL.

ZZ T, RERUR3IE, BAMILIC, KFIREF. KRE1H56DT7ILFIL
E. -(CH)ne-NH,, -(CH)nd-COOH, X I(&-(CH)ne—-OHZ~L. R4I&., KFIRRETF
MIFKFBREI D6 DT ILFILEEZRL, ncld, ONH 6 DEHKAERL, nd
X, BHDO1H254%R0. neid, BRO1H545RTH. neHRO0THD
EEE, RZRURIRA—&IE7A 5T,

Letd, —CH-XIE-C(=0)-% = L.
-(Succinimid-3-yLl-N)-{Z ;xR :

[1621]
o]
ﬁj”‘
O
TRINDBETHY., TOFODOIMUTHMEEFEEL., 1HNOERRFLE

TINZEL) H—BERNOXAFL UV EEHEEL.
-(N-ly-3-diminiccuS)-{dx= :

[{£22]
O
_Nbf
O
THRINDBETHY, TOEDDIMTL2EFEEL. 1HOERRFLET

IOBEZET ) v H—BERODXFL vEEFEEL.

cyc.Hex(1, )1, 4->oaO~FT L UEERL,

L2 A%-S-(CH,)n8-C(=0)-D & ¥, L'{F-C(=0)-cyc.Hex(1,4)-CH,~(N-ly-3-dimin
iccuS)-& 723,

7=7Z L. Urh—oLr, L2, RULPOWT A 1 ERATXIE 2 ERTLLEIEERK
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MHBEESUMETHY. ZOFRKERBELE .

)Y H—LPICHWT I,

LPAS, ZONKRIGAFRKMET I /BETH->T, TV LUANDFRKET I/
BENKMETDIRTF RERTHDIIFED. HDWIE,

LPAS, CHRBEA2ZXRIEIULEDTI S UALRZFY IRTF RTH>T
MEEELEEMICHEE L. DDONKRKmIFHKET I /EBERDGETH>T
LTV VUANDOERKETI VBEERLBWRTF RRETHIBETH
N

) A—LUSBEWTIE. LA, —(Succinimid-3-y -N)~CH[-(CH,) n3-COOHI~C (
=0)-THdHBETHY.

) H—L2ICHWTIE, L2AY, -N[-(CH,CH,~0)n7~CH,CH,~OH]-CH,~C (=0) - &
A TH D,

[109] ROBEHNSZEEIEND [108] (ICBHD vHh—., 7272 LA
DA EDOBEEELALTHY, AmHPMEBSEELEN S DBEEIRALTH S
—~(Succinimid-3-yL-N)~CH,CH,CH,CH,CH,~C (=0) ~DGGF -NH-CH,CH,CH,~C (=0) -
—~(Succinimid-3-y L-N) ~CH,CH,CH,CH,CH,~C (=0) ~DGGF -NH-CH,~0-CH,~C (=0) -
~(Succinimid-3-yL-N)~CH,CH,CH,CH,CH,~C (=0) ~DGGF ~NH-CH,CH,~0~CH,~C (=0) -
~(Succinimid-3-yL-N)~CH,CH,CH,CH,CH,~C (=0) ~DGGF G-NH-CH,CH,CH,~C (=0) -
~(Succinimid-3-yL-N)~CH,CH,CH,CH,CH,~C (=0) ~DGGF G-NH-CH,~0~CH,~C (=0) -
~(Succinimid-3-yL-N)~CH,CH,CH,CH,CH,~C (=0) ~DGGF G~NH-CH,CH,~0~CH,~C (=0) -
~(Succinimid-3-yL-N)~CH,CH,CH,CH,CH,~C (=0) ~KGGF ~NH-CH,CH,CH,~C (=0) -,
~(Succinimid-3-yL-N)~CH,CH,CH,CH,CH,~C (=0) ~KGGF ~NH-CH,~0~CH,~C (=0) -
~(Succinimid-3-y L-N)~CH,CH,CH,CH,CH,~C (=0) ~KGGF ~NH-CH,CH,~0~CH,~C (=0) -
~(Succinimid-3-y L-N)~CH,CH,CH,CH,CH,~C (=0) ~KGGF G-NH-CH,CH,CH,~C (=0) -
~(Succinimid-3-yL-N)~CH,CH,CH,CH,CH,~C (=0) ~KGGF G-NH-CH,~0~CH,~C (=0) -
~(Succinimid-3-y L-N)~CH,CH,CH,CH,CH,~C (=0) ~KGGF G-NH-CH,CH,~0~CH,~C (=0) -
—~CH,~C (=0) ~NH-CH,CH,~C (=0) ~DGGF -NH-CH,CH,CH,~C (=0) -

—~CH,~C (=0) ~NH-CH,CH,~C (=0) ~DGGF -NH-CH,~0~CH,~C (=0) -,
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~CH,~C (=0) ~NH~-CH,CH,C (=0) ~DGGF ~NH~CH,CH,~0~CH,~C (=0) -

~CH,~C (=0) ~NH-CH,CH,C (=0) ~DGGF G-NH—CH,CH,CH,~C (=0) -

~CH,~C (=0) ~NH-CH,CH,~C (=0) ~DGGF G-NH-CH,~0~CH,~C (=0) -

~CH,~C (=0) ~NH-CH,CH,C (=0) ~DGGF G-NH-CH,CH,~0~CH,~C (=0) -

~CH,~C (=0) ~NH=CH,CH,~C (=0) ~KGGF ~NH-CH,CH,CH,~C (=0) -

-CH,-C (=0) -NH-CH,CH,—C (=0) -KGGF-NH-CH,-0-CH,-C (=0) -,

-CH,-C (=0) -NH-CH,CH,—C (=0) -KGGF-NH-CH,CH,~0-CH,—C (=0) -,

~CH,~C (=0) -NH-CH,CH,~C (=0) ~-KGGF G-NH-CH,CH,CH,~C (=0) -,

~CH,~C (=0) -NH-CH,CH,~C (=0) ~-KGGF G-NH-CH,~0-CH,~C (=0) -,

-CH,~C (=0) -NH-CH,CH,~C (=0) -KGGF G-NH-CH,CH,-0-CH,~-C (=0) -,

-C(=0)-cyc. Hex (1, 4)-CH,~(N-ly-3-diminiccuS)-S-CH,CH,~C (=0) -DGGF-NH-CH,C
H,CH,~C (=0) -,

-C(=0)-cyc.Hex(1,4)-CH,—~(N-ly-3-diminiccuS)-S-CH,CH,—C (=0) -DGGF-NH-CH,-
0-CH,-C(=0)-,

-C(=0)-cyc.Hex(1,4)-CH,-(N-ly-3-diminiccuS)-S-CH,CH,-C (=0) -DGGF-NH-CH,C
H,-0-CH,~C (=0) -,

-C(=0)-cyc. Hex(1,4)-CH,—(N-ly-3-diminiccuS)-S-CH,CH,~C (=0) -DGGF G-NH-CH,
CH,CH,-C(=0) -,

-C(=0)-cyc.Hex(1, 4)-CH,—(N-ly-3-diminiccuS)-S-CH,CH,~C (=0) -DGGF G-NH-CH,
~0-CH,~C(=0) -.

—C(=0)-cyc. Hex (1, 4)=CH,— (N-Ly—=3—dimini ccuS)-S-CH,CH,~C (=0) ~DGGF G-NH—CH,
CH,~0-CH,~C (=0) -,

-C(=0)-cyc. Hex (1, 4)-CH,~ (N-Ly-3-diminiccuS)-S-CH,CH,~C (=0) ~KGGF-NH-CH,C
H,CH,~C (=0) -,

~C(=0)-cyc. Hex (1, 4)=CH,~ (N-Ly=3—diminiccu$S)-S-CH,CH,~C (=0) ~KGGF~NH-CH,-
0-CH,-C(=0)-,

-C(=0)-cyc. Hex(1,4)-CH,—~(N-ly-3-diminiccuS)-S-CH,CH,—C (=0) -KGGF-NH-CH,C
H,-0-CH,-C(=0) -,
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-C(=0)-cyc. Hex (1, 4)-CH,~ (N-ly-3-diminiccuS)-S—-CH,CH,~C (=0) ~KGGFG-NH-CH,
CH,CH,—C (=0) -,

-C(=0)-cyc. Hex (1, 4)-CH,~ (N-ly-3-diminiccuS)-S—-CH,CH,~C (=0) ~KGGFG-NH-CH,
-0-CH,-C (=0)-,

-C(=0)-cyc. Hex (1, 4)-CH,~ (N-ly=-3-dimini ccuS) -S—-CH,CH,~C (=0) ~KGGFG-NH-CH,
CH,-0-CH,~C (=0) -,

[110] ROEEHNLZEIEND [108] IZHD) HhH—, 7272 LER
PR E DBESELATHY . AimdAMESEEEYE DS TH 5
—(Succinimid—3-yL-N)-CH,CH,CH,CH,CH,~C (=0) -DGGF-NH-CH,CH,CH,~C (=0) -,
~(Succinimid-3-yL-N)~CH,CH,CH,CH,CH,~C (=0) ~DGGF G-NH-CH,CH,CH,~C (=0) -,
-(Succinimid-3-yL-N)~CH,CH,CH,CH,CH,~C (=0) —-KGGF-NH-CH,CH,CH,~C (=0) -,
~(Succinimid-3-yL-N)~CH,CH,CH,CH,CH,~C (=0) —~KGGF G-NH-CH,CH,CH,~C (=0) -,

[111] RoOVWETnHD [108] ICEEDY »h—. 7 LLEEH
HEDBEAUTH Y., AmAPMEESHILEY & DESEHALTH S -
-(Succinimid-3-yL-N)-CH,CH,CH,CH,CH,~C (=0) ~DGGF-NH-CH,CH,CH,~C (=0) -,
~(Succinimid-3-yL-N)~CH,CH,CH,CH,CH,~C (=0) -DGGF G-NH-CH,CH,CH,~C (=0) -,

[112] ROBEHISEIEND [108] (ICEBHDOY vhH—., 7 LEH
PR E ORBEELITHY . AmSNESELEENE ORBEERLITH S -
~CH,~C (=0) -NH-CH,CH,~C (=0) ~DGGF-NH-CH,CH,CH,~C (=0) -,
~CH,~C (=0) -NH-CH,CH,~C (=0) ~DGGF G-NH-CH,CH,CH,—~C (=0) -,

—CH,—C (=0) -NH-CH,CH,~C (=0) ~KGGF-NH-CH,CH,CH,~C (=0) -,
—CH,—C (=0) -NH-CH,CH,—C (=0) —-KGGF G-NH-CH,CH,CH,—C (=0) -,

[113] RRoOWThHLD [108] IZEHDY »A—. ELAWIS TN
HREDEEELATHY . AimHMMEBEHILENE DS TH D
~CH,~C (=0) -NH-CH,CH,~C (=0) -DGGF~NH-CH,CH,CH,~C (=0) -,
~CH,~C (=0) -NH-CH,CH,~C (=0) -DGGF G-NH-CH,CH,CH,~C (=0) -,

[114] ROBEHNMSEIEND [108] ICBHDOY vh—., 7272 LEN
DA EDBEEEMTHY ., AinSMESHLLEHME DFEAERMATH S
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-C(=0)-cyc.Hex (1, 4)-CH,~(N-ly-3-diminiccuS)-S-CH,CH,~C (=0) -DGGF-NH-CH,C
H,CH,-C(=0) -,

-C(=0)-cyc.Hex(1,4)-CH,-(N-ly=-3-diminiccuS)-S-CH,CH,~C (=0) -DGGF G-NH-CH,
CH,CH,~C (=0) -

-C(=0)-cyc.Hex (1, 4)-CH,~(N-ly-3-diminiccuS)-S-CH,CH,~C (=0) -KGGF-NH-CH,C
H,CH,~C (=0) -,

—C(=0)-cyc. Hex (1, 4)—CH,— (N-Ly—-3—dimini ccuS) —S—CH,CH,~C (=0) ~KGGF G-NH—CH,
CH,CH,~C(=0) -,

[115] XowgFhho [108] ICEHDY) »Hh—. 2L LEHN G
KEDREEELAITHY ., GIANESHLEME DEESIBATH S :
-C(=0)-cyc. Hex (1, 4)-CH,~(N-ly-3-diminiccuS)-S-CH,CH,~C (=0) -DGGF-NH-CH,C
H,CH,~C (=0) -,

-C(=0)-cyc.Hex(1,4)-CH,—~(N-ly-3-diminiccuS)-S-CH,CH,—C (=0) -DGGF G-NH-CH,
CH,CH,~C(=0) -,

[116] XROEMNMSREENZ [108] ICEBHDOY vH—, ZLE
DI E DA TH Y., AP’ HEEHLCLENEDRBEMBAUTH S :
-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~-C (=0) -DGGF -,
-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~-C (=0) -KGGF -,
-(Succinimid-3-y-N)-CH,CH,CH,CH,CH,-C (=0) -DGGF G-,
—(Succinimid—3-y-N)—CH,CH,CH,CH,CH,—C (=0) ~KGGF G-,

—CH,—C (=0) -NH-CH,CH,~C (=0) -DGGF -,

—CH,—C (=0) -NH-CH,CH,~C (=0) -KGGF -,

-CH,—C (=0) -NH-CH,CH,~C (=0)-DGGF G-,

—CH,—C (=0) -NH-CH,CH,~C (=0) -KGGF G-,

-C(=0)-cyc. Hex (1, 4)-CH,~(N-ly-3-diminiccuS)-S-CH,CH,~C (=0) -DGGF-,
-C(=0)-cyc.Hex(1,4)-CH,—~(N-ly-3-diminiccuS)-S—CH,CH,—C (=0) -KGGF -,
-C(=0)-cyc.Hex(1,4)-CH,—~(N-ly-3-diminiccuS)-S-CH,CH,—C (=0) -DGGF G-,
-C(=0)-cyc.Hex(1,4)-CH,-(N-ly-3-diminiccuS)-S-CH,CH,-C (=0)-KGGF G-,
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~C (=0) ~CH,CH,CH,CH,CH,CH,~C (=0) ~DGGF -
~C (=0) ~CH,CH,CH,CH,CH,CH,~C (=0) ~KGGF -
~C (=0) ~CH,CH,CH,CH,CH,CH,~C (=0) ~DGGF G
~C (=0) ~CH,CH,CH,CH,CH,CH,~C (=0) -KGGF G,

[117] ROEHNLSZEIEND [108] ICRBEHD) yh—., 72 LEAR
N EDORER/EALTH Y., AmAMEEMEILENEDRBEELLTH D -
—(Succinimid-3-yL-N)-CH,CH,CH,CH,CH,~C (=0) ~DGGF -
-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~C (=0) -DGGF G-,
-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~C (=0) —-KGGF G—,

[118]1 ROWTHhHAD [108] ICEHDY »h—. 7R LEmNH
KEDREEELATHY . AImHAMESHLEME DRBEBALTH S :
-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~C (=0) -DGGF G-,
-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~C (=0) -KGGF G—,

[119] ROEED [108] [CRBHDY »H—. LELEmRI AL
DREEEHMAUTH Y., GRS THEEHELCEEMNEDBEHMBAUTH S :
-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~C (=0) -DGGF G—,

[120] Rowdghddo [108] ICEHDY »H—. L LAmd
KEDREEIAUTHY., AmAHEELHELEMEDKESIBAUTH S -

-CH,-C (=0) -NH-CH,CH,~C (=0) -DGGF G-,
~CH,~C (=0) ~NH-CH,CH,—C (=0) -KGGF G,

[121] ROEED [108] ICEEFHED) »H—. L LAmIGIEE
DHEEELITH Y. AlmdHEEHLENEDBEMLLTH S -

-CH,—C (=0) -NH-CH,CH,~C (=0)-DGGF G-,

[122] ROWEThHD [108] ICEHDY »H—. L LAmI T
KEDREEELALTHY ., GRS NESHLEME DBEMBALTH S :
-C(=0)-cyc.Hex(1,4)-CH,—~(N-ly-3-diminiccuS)-S-CH,CH,—C (=0) -DGGF G-,
-C(=0)-cyc. Hex(1,4)-CH,—~(N-ly-3-diminiccuS)-S-CH,CH,—C (=0) -KGGF G-,

[123] ROBED [108] ICERED) v Hh—. =R LAmI A E
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DREEEHMAUTH Y., GRS THEEHELCEEMNEDBEHMBAUTH S :
-C(=0)-cyc.Hex(1,4)-CH,~(N-ly-3-diminiccuS)-S-CH,CH,~C (=0) -DGGF G-,

[124] ROBEHNSEIEND [108] (ICEBHDOY vH—., 72 LEW
DA E DHEREBALTHY ., AimPMEEHLENEDBEIBHALTH S
-(Succinimid-3-yL-N)-CH(CH,CH,—CO0H) -C (=0) -NH-CH,CH,—C (=0) -GGF G-NH-CH,CH
»—C(=0)-,

—(Succinimid-3-yl-N)-CH(CH,CH,—COOH) -C (=0) -NH-CH,CH,-C (=0) -GGF G-NH-CH,CH
,CH,~C(=0) -,

—-(Succinimid-3-yl-N)-CH(CH,CH,~COOH) —C (=0) —~NH-CH,CH,-C (=0) -GGF G-NH-CH,-0
-CH,~C (=0)-.

-(Succinimid-3-yl-N)-CH(CH,CH,—COOQH)-C (=0) -NH-CH,CH,-C (=0) -GGF G-NH-CH,CH
,~0-CH,~C (=0)—,

[125] ROBEEHNMSEIEND [108] (ICEBHDOY vH—, 772 LA
Nk EDBEEIBLUTH Y., AP REBEHELCLEYNEDBEBATH S :
-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~C (=0)-N (-CH,CH,-0-CH,CH,-0-CH,CH,-0-C
H,CH,—0H)-CH,~C (=0) -GGF G-NH-CH,CH,-C (=0) -,
-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,-C (=0)-N (-CH,CH,-0-CH,CH,-0-CH,CH,—0-C
H,CH,-0H)—-CH,~C (=0)-GGF G-NH-CH,CH,CH,-C (=0) -,
-(Succinimid-3-yL-N)-CH,CH,CH,CH,CH,~C (=0) -N (-CH,CH,—0-CH,CH,-0-CH,CH,—-0-C
H,CH,~OH) —CH,~C (=0) ~GGF G-NH-CH,~0—CH,~C (=0) -
-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~C (=0) -N (-CH,CH,~0-CH,CH,-0-CH,CH,-0-C
H,CH,—OH)-CH,—C (=0) -GGF G-NH—CH,CH,~0-CH,—C (=0) -,

[126] ROEHNLEZEIEND [108] IZEBEHD »HhH—, 7272 LAWK
NS THY .. AlmAEEMHELEYNEDRBEELLTH S -

-CH,—C (=0)-NH-CH,CH,—-C (=0) -N(-CH,CH,~-0-CH,CH,-0-CH,CH,-0-CH,CH,—0H) -CH,—C (
=0) -GGF G-NH-CH,CH,-C(=0) -,

-CH,—C (=0) -NH-CH,CH,—-C (=0) -N(-CH,CH,~-0-CH,CH,-0-CH,CH,-0-CH,CH,—0H) -CH,—C (
=0) -GGF G-NH-CH,CH,CH,-C (=0) -,
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~CH,~C (=0) ~NH-CH,CH,~C (=0) -N (~CH,CH,~0~CH,CH,~0~CH,CH,~0—~CH,CH,~0H) ~CH,~C (
=0) -GGF G-NH-CH,~0—CH,~C (=0) -,

~CH,~C (=0) ~NH-CH,CH,~C (=0) -N (~CH,CH,~0~CH,CH,~0~CH,CH,~0—~CH,CH,~0H) ~CH,~C (
=0) -GGF G-NH-CH,CH,~0—-CH,~C (=0) -,

[127] ROBEH,ISZEENZ [108] ICHDY vhH—, =1 LER
PR E D‘BESELMATHY ., AimdAESEILEME DS TH S
~C (=0) ~CH,CH,CH,CH,CH,CH,~C (=0) N (~CH,CH,~0~CH,CH,~0~CH,CH,~0-CH,CH,~0H) ~CH,
~C(=0) -GGFG-NH-CH,CH,~C (=0) -
~C (=0) ~CH,CH,CH,CH,CH,CH,~C (=0) ~N (~CH,CH,~0~CH,CH,~0~CH,CH,~0-CH,CH,~0H) ~CH,
~C (=0) -GGFG-NH-CH,CH,CH,~C (=0) -
~C (=0) ~CH,CH,CH,CH,CH,CH,~C (=0) ~N (~CH,CH,~0—CH,CH,~0—CH,CH,~0~CH,CH,—OH) ~CH,
~C (=0)-GGF G-NH-CH,~0-CH,~C (=0) -,
~C (=0) ~CH,CH,CH,CH,CH,CH,~C (=0) ~N (~CH,CH,~0~CH,CH,~0~CH,CH,~0-CH,CH,~0H) ~CH,
~C(=0)-GGF G-NH-CH,CH,~0-CH,~C (=0) —,

[128] XRD#EED [108] ITEFHD) »h—, ELEmI K E
DFEEEMLTH Y., GimHSTESELEEWEDEEERLATH S -
~(Succinimid-3-yL-N)~CH(CH,CH,~COOH) ~C (=0) ~NH-CH,CH,~C (=0) ~GGF G,

[129] ROWED [108] IZEEHDY »hH—, £ELEmDBTikE
DEEEALTH Y. AimdMESHLLEME DRBEEEATH S -
~(Succinimid-3-y L-N)~CH,CH,CH,CH,CH,~C (=0) ~N (~CH,CH,~0—~CH,CH,~0~CH,CH,~0~C
H,CH,~OH) ~CH,~C (=0) ~GGF G—,

[130] ROEED [108] ICEEFHDY vA—. ELAEmIKE
DIEBEHMTH Y. AP MEBSHELEEME DESEATH S
~CH,~C (=0) ~NH-CH,CH,~C (=0) ~N (~=CH,CH,~0~CH,CH,~0~CH,CH,~0—~CH,CH,~0H) ~CH,~C (
=0) -GGF G,

[131] koMo [108] ICEHBOY »H—. K LABRI kS
DEEEALTH Y. GimHSNESELEESYWE DBEEIRLALTH S -
~C (=0) ~CH,CH,CH,CH,CH,CH,~C (=0) ~N (~CH,CH,~0~CH,CH,~0~CH,CH,~0-CH,CH,~0H) ~CH,
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~C(=0)-GGF G-,

[0058]

[0059]

[0060]

[0061]

[132] XRRowdghdhod [108] ICEFHDY »H—. ELARL T
KEDREEHMAUTHY., AP HNEELHELENEDRKESIBAUTH S :
~(Succinimid-3-yL-N)~CH,CH,CH,CH,CH,~C (=0) ~GGF G-,
~(Succinimid-3-y L-N)~CH,CH,CH,CH,CH,~C (=0) ~GGFGGG—,

[133]1 XRowdghdhod [108] ICEHDY) »H—. L LEAmI
KEDEEMATHY., AmPHFIEELHELENEDKEESIBATH D :
~CH,~C (=0) -NH-CH,CH,~C (=0) -GGFGG-.

—CH,—C (=0) -NH-CH,CH,~C (=0) -GGFGGG—,

[134] RoOWEThHD [108] ICEFHDY »AH—. L LAmIT
KEDREEELATHY . AImHAMESHLEME DRBEBALTH S :
-C(=0)-cyc.Hex(1,4)-CH,—~(N-ly-3-diminiccuS)-S-CH,CH,—C (=0) -GGFGG-.
-C(=0)-cyc.Hex(1,4)-CH,—~(N-ly-3-diminiccuS)-S-CH,CH.,—C (=0) -GGFGGG-,

[135] XRowdghdhod [108] (ICEHEHEDY »H—, L LAmD
REDR/REAUTH Y., ARISMESHELENEDBEEBAUTH S -

-C (=0)-CH,CH,CH,CH,CH,CH,-C (=0) -GGF GG-,
-C (=0)-CH,CH,CH,CH,CH,CH,-C (=0) -GGF GGG—,
ZZT, EEED [109] 5 [135] (ZHWVWT, —(N-ly-3-diminiccuS
)-IERA -
[1B623]

_Nij

O
TRINDIEETHY, TOHEDD3IMATL2EFEEL. 1 HNOEREREFLET
CDBEZZT) VH—BEROXFLVEEHEE L.
—(N-Lly-3-diminiccuS)-IF xRz :
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[1b24]
(0]
_Nb/
(o]

[0062] TRINZEETHY., TODEDDIMTL2EHEESL., 1HOERRTLET
IOBEESV ) VH—BEROAFLVEEFEL.
cyc.Hex(1, M)z 1, 4->ova~xo L VEAETRT,
[136] XRAOWIThHLTHRINDZLEY :
Q-L'2-(CH,)no=C(=0)-L22-LP-NH-(CH,)n-La-Lb-Ls-(NH-DX), XI&
Q-L'2-(CH,)n®=C(=0)-L 2 a-LP-(NH-DX)
EMAHNIEZTDORIGHEZEERERIGI B,
NEOE Y IEICHEET D2V AT 4 NEERBOICBWTF T T—TILEE
ARSI E 5 HE. X
MEEERTZ2T7I/BORBEICEETZ7I /EFLERHOTI/E
ICBEWTT7 I MBEZERIEDAE
ICE>TEM— YV H MR EMEICHEEGIE DI L 2FHET INE XK
MarTag— hDRERE,
., QiE. (maleimid-N-yl)-, HS-, X-CH,~C(=0)-NH-, XI&(Pyrrolidin
e-2,5-dione-N-yl)-0-C(=0)-% = L.
X, REREFXIEFAITIREFE=L.
L1alk, -CH[-(CH,)n3-COOH]-N (I B #ES %= L.
nolk, BEDOHNS 8% L.
L2a{g, -NH-(CH,~CH,~0)n®&-CH,~CH,-C(=0)-, -N[-(CH,CH,~0)n7-CH,CH,~OH]-CH,-
C(=0)-, XIFBfEEETL.
ZTZT, nelE, OO B6DEHERL, n7id, 1H54DEHERL.
LPid, 3OS 8EDT7 I /EETERINZIRTF REREEZRL.
ntid, OM5 6 DEHZERL.
Latd, -C(=0)-NH-, -NR'-(CH,)n®-, -0-, XIFHHFEEZL.
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[0063]

[0064]

[0065]

[0066]

[0067]

TZT. nolE, 1 H S 6DEMETRL. RIE. KRRT. kFH1H,156
DT IIFIJLE, -(CH,)n2-COO0H, Xi(d-(CH,)nb-O0H%AZRG A%, naid, EHD 1 H
54 %KL, ntld, 1H56DEEHZRL,

Leix, -CR2(-R3)-, -0-, -NR4-, XRIFBEEETL.

T, RZRUR3IE, BAHMILIC. KFIREF. RFH1H56DTFILFIL
H. —(CH)ne-NH,, —(CH)nd-COOH, SZIE-(CH)n°-0H%E L. R4lk, KFERF
RIFRFH T DS DOTILFILEERL, nclk, ONS6DEHAERL, nd
E. BEO1H254%ZmR0. neld, BERO 1S5 4%Z5RTH, nephO0OTHD
EEE, RZRURIRA—&IE7A 5T,

Letk, —CH-Xix-C(=0)-% =9 M.
ZZC, (maleimid-N-yl)-iF. &3

[1625]
o]
_”b
o]
THRIND, BERRFIMEEMBLUTHEIETHY,

(Pyrrolidine-2,5-dione-N-y )&, Rz

[1£26]
O
4
o
CTRINDIBERETNESELLTHIEIETHY,

-(NH-DX) (&, X=X
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[1827]
H

Me

o)
; ©

[0068] CRAIND, 1HDT I/ EOERRFNMESTHMER>TVWEIETHIH
2L )Y A—dDLTe=(CH)Nne-C(=0)-, L2, RULPOWIFNH 1 EAX
i 2 BT IR EBEESTEETH Y.,

T DFRKHEREIE & (1,

) > H—LPICBEWTIE,

LPAS, ZONKEBAHEAET I /BETH>T, FU Y HUADEKET I/
R NKImICHET 2RTF REETHIHZED. HDWIE,

LPAS, CHREEHAN2F/IESLULEDT) S Uh5id4) IRTFRTH>T
EMITHEE L. DONKmAFRKET I /BERDIBETH-TEHEIT) Y
DADEHKET I /EBEIZRLRBRWVWRTF REETHDIFETHY.,

1) > A —L12a=(CHYno-C(=0)-IC WL Tk, L12-(CH)n9-C(=0)-H%, -CH[-(CH,)
n3-COOH]-C(=0)-TH B H/BAETH Y.

)Y A—L2alH W TIE. L22hHY, -N[-(CH,CH,~0) n7~CH,CH,~O0H]-CH,~C (=0)-T
HDBECHD,

[137] EW—YvH—WMoaEREFICEESIEDHEED

AR EETTLIE LRI, QA ¥ L1 I VIEXUFX-CH-C(=0)-NH-TH %
btEWMaRBIBTCFAI—TIEEEERI B D EE.

kI QY. (Pyrrolidine-2,5-dione-N-yl)-0-C(=0)-Ta 2t &M% Rt X
BTC7I NEGERRIE I HE X

PLRICR Q '-L12-(CH,)ne-C(=0)-Q 2

[, Q1iE. (Pyrrolidine-2,5-dione-N-yl)-0-C(=0)-, (3-Sulfo-pyrrol
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[0069]

[0070]

idine-2, 5—dione-N-yl)-0-C(=0)-, R9-0-C(=N)-, X{F0=C=N-%7m=L.

LTajE, -cyc.Hex(1,4)-CH,~, ixF=H1HS510D7IFLVE, 7Jxz=L v
EH. -(CH)n*-C(=0)-. -(CHy)n*a=NH-C(=0)-(CH)n* b~ X {F-(CH,)n*a=NH-C(=
0)-cyc. Hex(1,4)-CH,-A 7= L.

Q2. (maleimid-N-yl), /\AO% Y REF. XI&-S-S-(2-Pyridyl) =7~ L.
ROIE, RN HS6DT7ILFILE, ntld, 105 8DEHERL, n*ld 0
D56 D, ntvid 1 H S 6 DEEATRT L.

Z 2T, (3-Sulfo-pyrrolidine-2,5-dione-N-yl)-i%. R

[1b28]

TCHRINDIBRETIESBATHI2ETHY, TORILKRVEIT) Fo L
/. TRUDALE, AVITLIEEZHAKTE, cyc.Hex(1, D)1, 4-> /0O~
FLUEZEMRL, 2-PyridyDid. 2—EYJVIEZRT, ]
TRINDIEEWERBIELEICQN., SHTHLLEMERISIETT
T RESICE > TEY—) O H—BEEFERI B2 5.

OWEFNITH2 [136] ILRBBOME—FYWI Y asr— bORESZE
[138] XRAOWIThHLTHRINDZIELEY :
Q-L12-(CH,)Nne=C(=0)-L2a-LP-NH-(CH,)n1-La-Lb-Le~(NH-DX), XIi&
Q-L12-(CH,)ne~C(=0)-L22-LP-(NH-DX)

B, [871 A5 [107] OVWTFNHA—EICEHINTWBLEMTHS
[136]1 Xi& [137] (CEBOMBE—FEYI 2145 — NDRIERE,
[139] [136] 55 [138] OWFhHA—IRICEEEHDEEREIC
o THEREINARE-—FEYO a5 — NOBLE R,

FHEADRIR
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[0071] RHFEDBED) Y A—2N L THRESHLELEMIFY T AV ZHEETIEEL

[0072]

MAE—FYOA a3 5— ML > TENEREEBMREZENRTDIENTE

%,

B4 o> i B 7 B AR

(1™ 1iE, B7—H3/U 7Y 1 OF I/ BBES
(2] 2k, B7—H3/U7Y k2073 /BES

(31 3iE. M3O0—H1 %41 FEED7 I /ERES

o

(41413, M3 0—H24% 4 FTEMDT7 I /BB
ER
[E5]1E5 k. M30—H3% 41 JE#HDT I /ERES
ERS
[M6IE6IE. M30—H4 %4 JEEDT7 I /ERES
ER
[B7]E 71&. M30—L 1%+ TREEDT7 I/ EEEZS
ERS
[K8]K8ix, M30—L 2% FEEDT7 I /EEES
ERS
[ 9. M3 O0O—L3I¥A TEEDT I /EEET

ERS

(BLANES 1) 23T

(BLANES2) 239

(BLHNES9) ZXT

(BB5EFES10) =5

(BEHNES11) &5

(BEHES12) &5

(B23IFES13) &R

(B2FES14) &7

(BB5ES15) Zm

[B110]E 1 Oid. M3 O—L 4454 TREHD7 I /BES (BELHIEFES1 6)

R o

[BE4111B01 14&, M3 O0—L 541 FEHDT7 I /BEH (BEINES17)

ETRYo

[E12]K 1 21&, M3 0—L 644 TEHDT7 I /BES (FHIES1 8)

TR To
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[E13]E 1 31k, M3O—L 744 FTREEDT7 I /BRES (BIHIES19)
BT

(14181 41&. M3 OHiKEHDO 7 I / BEFERY (FBHIFES20) %#5R7,
(151 1 51, M3 OuiAEREED 7 X /BB (BEBAIHFES2 1) =7,
[(H16]161E, B7—H3INUFPUMTDOXYLAF RES (BEHES2
6) XY,

(1711 71k, M30—H1—L4PHk mik—Fpa>roasyryr—b (
). (2). (18) R (19) ®10mg .k g5~ Y A#iE
EhXS/—<HA3T75MEADMREZRT., BO LERITEDLEDEES
E2OLEKIEMI3O0O—HI1T —L4PHA EOARKRERE-EYWaOrTa
F—h (1) . AEUAKRERE-EYOI Y35 — b (2) [ 2=AKRIEN
E—FEYParrasy—h~ (18) ., A=ZARERE-—EYWa > Yasr—k (
19) OMRETT,

(181 1 8. MiE—FEYWI>2as5—k (2) Tmg, 3mg. kg,
k- vasr—h (19) Tmg, 3mg  k gi5EBEDOYTY IR
e MXS /) —<HA375#iE~NDOMRETYT, B0 LERITBULEDRE
B, BOUAKRIIARA-FEMOI Y245 —b (2) Tmg 'k g5k, AM
ARIE3mg .k g5, EARERE—FEMWI V25— (19) 1
mg./ k g5k, AXEE3Img .k gBSRHOMRESRT,

(1911 91k, M3O0O—H1—-—L4PHtk mE—FPa>Ia4s—b (
). (2). (18). (19) ®10mg.“k gig5EED~vY AHBEE
b IE/NERREATIEMRC a | u — 6 HIBE~DMRERT, AU LBIRITELED
fEE. BOLFBFEIEIM3I0—H1 —L 4 PHifk, BEUERITHRA—FYI >
vas—h~ (1) . AEARKRERE-FEYI>Ta5— K (2) [ BE=AK
FRE—FEWo a5 —b (18) . A=ZARERAGE-FEYa>rIa45—
b (19) O%RETY,

[E20] 2 O, HiE—FYPa>rIa4s5—k (3) ., (20) ., (30) (
3, 10mg kg) #BE5FOYIABMEE XS/ —<#A3 7 5Hifla~
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[0073]

[0074]

DHR%ERT, A0 LERITIBEBUEBEOEE. 2UARKREREA-EWa Y
a4 —hk (3) 3mg .k g5, BHUAEKRIE1 Omg .k gik5H
E=ARRERE—FEYMOI a5 —b (20) 3mg k g5k 2=
ARIRIET 1 Omg "k g5k, BARBRIEIME—FMI>2 a5 -+ (3
O) 3mg "k g 585, BAEHRIFT1Omg 'k g ERFOMRETT,
FEAEET 27-DDHRE
AFEBEOHE—FMO > T a s — M, RESEHTREAIC) ¥ Hh—EEHD
AN L CHESH LAY EREAIEANESEEM THY .. LUTICEEMICE
BAd %,
[H44]
AFADOHE—BYOA vV ayr— MIERAINIRAE LTIk, ®FJ0O
TV EBNRL. MBEEARAEFENICHES T 2NMERKAMUE2EEI 20T
THd, AFEBOHMAE LT, Ig6, IgE, IgM, IgD, IgAR T IgYDOWTNoD
VSATHIVD, IgHFELW, £, TR & LT, IgGl, IgG2,
IgG3, IgG4, IgAMRUIgA2DWVWINTH > TH WA IGE 1T RUIgG2hF £ L
Wo iR, WINOREICHRELTHLIWVD, IFELE, BN Ty b,
ROARVIHYFEFRTES, £ FNUNDREICHKT 215481, ARAOHK
MiaRAWT, FXZ{EXIETE MET B EDFE LWV, AEBOHUKIE., KR
DoO—FILHREATH->TH, T/ 70—FILRETH>THLIWD, T/
I 0—FILHARDIFE L L,
AFEAORAKITIEEMEEZIRNICTES2MAETHNIE LY, TADbEINRE
BEMEAEETLIEYE) VA ENLTHEIEDZ &AL, ke LTIE
. BB A RE T E M. EEMEICES TX 2R, ESMENICE
YAENTHRELT 5. ILICRESHIEZEEST IHEO—XIEENh
LEDRMAEBATWD I EAFE LV,
REOESME~OEEMIE. 70— 1 X N)—ZBAVTHIETE 3
o EFBMRENANDOHTAEOERYRAHKIE. (1) BERKICHEST 2 Rtk (
HAES) 2AVTHEAICERYAEN s BABEME CrHRed 327



OnCusp
2704 of 10951 Ex. 1038
WO 2014/061277 57 PCT/JP2013/006178

w1t 4 (Cell Death and Differentiation (2008) 15, 751-761) , (
2) AEMAICREE T 2 Rtk (BAESE) 2R VWTHRERNICRYIAZh
FHEMNEERUET D7 vtzA4 (Molecular Biology of the Cell Vol.
15, 5268-5282, December 2004) XiF (3) AEMEICHKEATEA AL/ K
FrzAWVWT, HERICIRYIAZN D EERIHE I N THREIEHE A HNE]
XINDBEWVSIMab-ZAPF7 v 2 (BioTechniques 28:162-165 ,January 200
)ZFAWTHEERTE S,

M OMIEREM I, EEMEA OMAEESEEE. SMEMREWN DA i
n vitroTld, HMROEBEOMGEETAET 2 & THRATE S, Al
. EOEMNZEAE 4B RIE L TV IEMBEKEEEL. EERICEAD
BETCREEZSRML. 74—HRAWR., JO-—FRRECR 7 zO1 Nigll
IS I BINEEMARET 2 ENTE S, In vivoTlk, FIZIE, EHNE
HEZERRE L TVWIEEMEREEAEBEL X — RO RICHAKEZEZRS L.
BEHMREOELEAUET DI EICL>T, MEEEHEERETE S, 4. N
K=Y T 25— MNIMEBWREREST 2ENER/EEIETHZDT
. B KRICRESNESH S Z S IERATIEFRWSRESWREET ST
EANEUEFE LV, MEENWRORED AL S IFMESAEL L T lEsiliz
WICEIT T 2HEOH DI EH. BEWICL > TESHBEAFREN - EIRMIC
[BEEZSADRTEETHY., FFLL,

COEHIMAERE LT, MA33MAE. MB7 —H3Htk, ;iCanAg
. mCD2 0k, :MMCD 2 2%k, ;iCD 3 Ok, i CD 3 3#H,tk
. mCDo ek, mMCD7O0#Hifk. MCEAHUA, iCr i p t ofufk,
ME p h A2#ifk. $1G 2 5 O#ifk, MU C 1#Hi4k. H1G P NM BHidk,
Filntegrinfiftk., FitAkPSMAHK, fiTenasc i n—CHifk
. HMISLC44A44utk, fiMes ot he | i nHIKAEBIRTE BN N
IZER 5780,

AFEPADOHMAEE LT, FELLIE H1CD 3 OHifk, H1CD 3 3#Hifk.
CD70MMRUIB7 —H3METHY ., ISICHTFFLLIEMB7—HS3
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[6075] AFXBADHMAIE., OB TEERBEINSIHEEZRAVWT, HIREAS R
DRTFREEWICREL. ERRICEEINDINEERE. BRIDZE
ICE>THRDIENTE D, MROARIZE MIRESINT, v UX, v
FEDOE NUADEMICHER T 2MEZHMICRETZDIEHBTED, D
BAICIE. ST AERBMRICES I 2k b MMulR & DRZEMZ R
52 EICE>T. ENOERRBIGERARLNMAZZENTE S,

g, RHMOEER BlxE Kohler and Milstein,
Nature (1975) 256, p. 495—497, Kennet, R

ed., Monoclonal Antibodies, p. 365—3
67, Plenum Press, N. Y. (1980)) ICft(>T. IE
KRk zELE T Nt ELEMiEE I IOVl zMastEsd &
ICE>TNATYR—TEZBILL, E/ 70— FIHiKEBED 2EHETEXS

BE. MRENMEREHEZI— NI 2 EETEEGRTFRIEICE > TEEM
RAICEEIEZ ZEICE>THEZZENTE D, BEMICZIE. MFEEGRTF%E
FIVABLANI Y —%FRHL. ThZzBITHRICEAL THETFEZHRIES
B, BELICRRERZBHINIEELL,

FLCD 3 Ok, :CD 3 3k, ;CD 7 OfHtkiE. EhZh, WO 2
0027043661, KXKE¥FES, 773, 0015, WO2006 7
T13909ICEDE, RHADFRICEI DT/ T DI LN TEDS,

[0076] AFEBICEWTHERAINSB7 —H3HAELTIE, UTOFMEET S
FUADEZX LU,

(1) UTORFMEET 2 &2/ ET HK;

(a) B7—H3IIIHENICHEET S
(b) HikikFHMRENRER (ADCP) EHZHEY 2
(c) in vivoTHilEZEMLEZET
(2) B7—H3HPEAUNBES 1 RIF2ICBHO7 I /BENIHSRZHTT



OnCusp
2706 of 10951 Ex. 1038
WO 2014/061277 59 PCT/JP2013/006178

HDEEE (1) ICEEEDOHIAE L Lz,

(3) BHICH T ZBEMMREMRI & L TESIES 3 ICEBHEHD 77 X / BRESS
N57:3CDRH1T, BRINBESAICEHD7 I /BESNHNS575CDRH?2
ROBRHESS ICEEHDT I /BENH,S72H5CDRH3, AWICEHICH
(7 2BMMERERT E L CEIES 6 ICKEEHD T I /ERENH,S725CDR
L1, BINES7ICEEHDT I /BRESNS70H5CDRL 2&KUVEIESS
ICEEEHDT7 I/ BEINASALDZCDRL3IZFI S ERE (1) Xi&E (2) (Z

SEE DK,
(4) EEEELIE NRREBHEETH S LR (1) 7BE (3) OVwFnh
ICEEE D HLIK,

(5) e MEINTWBER (1) 7BE (4) OWTNAICEBE DA,

(6) (a) BEHBESQICEVWTTI/BES20HE14 1 ICEHDT I
JBREEF). (b) EEHE'ES1O0ICBVWTTIV/BES20HET1 4 1I(I8EH
D7 I /EEES., (c) BEIES11ICBVWIFPI/BES20/AFE141
ICEREEHO7 X /BRERS. (d) BEIHBE S 1 2ICEVWTT7IV/VBES20RE
T4 1ICEBO7 I /BECH. (e) (a) JBE (d) DBEFIIH L THA
KEELEI9LRULDMEEMZET D7 I /JBEH. RO (f) (a) BHE (
d) OEINCEWTIIFHED 7 X /BARK, BER-XXIIMAMINAZTI
FRECHIMN LR DEEMNOEIRINAT I /EREIMN SR ZEHD AL R, i
TIC (g) BAES13ICBVWTTI/BES21AE1 28 ICEHD 7 I
JBE&ERFN. (h) BEAUBES 1 4ICEWVWTTI/BES21HE1 2 8ILEKEH
DOF7 I /BES. (i) BAES15IKBVWIFI/BES21/HE128
ICEEEHO7 I /BES. () BEHES16ICEVWTT7I/BES21AE
128ICREBEFO7 I /EEES. (k) BAUEFES1 7ICBWVWTTIV/BRES2
17AZE1 2 8ICRREO7 I /BRES. (1) BEHBFS18ICHEVWTTIVEE
BES21HE128ICRBBOT7 X /EES. (m) BIES1ICEVWTT
I/BRBES21HE1 28 ICBEO 7 I /EEERS. (n) (g) BAZE (m)
DEIICH L TP EE 5% ULEDMERMEEZE T 27 3 /BERS. RV
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(o) (g) 7AZE (m) DEANICHVWTIIEEBEDT I /B RE, BEX
EAMINAET I/ BEINNLLDIENLBIRIN AT I/ BEIISLD
EEHOT RS, #8595 LEE (5) ICEREHDHIK,

(7) BEANFESQICEWTTPTIV/EEBES20/E1 4 1 ICREBO7 I /EEES
A BB EHDOARRELCEINES 1 SICEWTTPI/BES21HE
12 8ICRBEDOT I /EEEID S LIBEOATEMRE. BINFESQICHWT
TPI/BES20FE14 1 ICEHOT7 I /BEENHISLDEHDULEES
ROBHES 1 4ICSVWTTIV/BES215E1 2 8ICRWMOT I /RS
TSR BREOARMEE. BABFSQICBWTCTI/BES203FE14
TICEEED 7 X /VBEENNSARDZEHDOALHEBERVCEBINES 1 5ICEWNT
PI/BBES213E1 2 8ILBHDT I /BESIH SR ZREDALEES,
. BBIBESICHEVWTTI/BBES20BF1 4 1 ICEKEEHOT7 X /BEEIH
S5 5EHOAETMEEBEVEINES 1 6ICBWTT7I/BES213E12
SICEEH DT X /HREIIHI S HZBEHDOARMEE, EBHNESIICEVWTTI
JBBES20DBET 41 ICRBOT7 I /EBEEINHISRZEHOTLHEGRY
BANBES17ICEVWTT7I/BRES21J5E1 2 8IZEHO T I/ BREHIH
57 RHOAERAE, BIBSIICEWVWTTFI/BES20B/E1411C
EEHOT I /BEINNSLIEHOAEEBRRVEIES 1 8ICSWVWTTI
JERES21BET 28ILRBHEHDT I /EEEANN S L DR O AT LR, B
NESIICEWTTI/EERESZ20/HET 4 1 ICEHD T I /EBEEIND S
LEHOTEEHEREVCEINES 1 QICEWVWTTI/BEBES213E128I(C
EEDY I /BRSNS DEHOALMEE., BIEFES1 2ICEVWTT I/
BRBES201FE1 4 1 IIREBO T I /BEEFIH 57 5 BHOATEEE R OE
BBFS1IICEVWTTI/BES213E1 2 8ICEHOT7 I /BETH,S
RBEHOAEMEE., BIES 1 2ICBVWTTPI/BES20FE14 112
REHOT7 I /BTN SGDEHOALRFROCEINES 1 4ICENVWTT I
JBBES21BET1 28ICREBDOT I /BEIND S RIZREOTLES. B
NEST12ICEWTTPIV/BEES203E1 4 1 ICBEDO7 X /BRESNDS
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BRAEZEHOULTEEEVEINBES 1 5ICBVWTFPI/BRES213E128
ICEEHO 7 X/ BEILSSRZEHEOATEMREE, WCICEINEFES 1 2I12H W
TP7I/BEBES20BET14 1 ICRBO7 I /EBEINISEDIEHOALES
BROBINES 1 6ICBWTTIV/BEBES2173E1 28ICEBDOD7I /B
B 57 2 HDAIZRIFED SR DN OEBERIN D EHO TR R LV
BRIHOAZEHEIEEET D LE (6) ICEEFHDOIIK,

(8) BANBESIICSEWVWTTI/EBES20E4A4 7 1 ICRHOT I/ BES
FNSRLZEHRVOEINES 1 3ICEWTT7I/BES213E2 3 3I1C58
BO7 I/ BENNLLDIERE, BINBFSIICEVWTT7I/BES20/HFE
47 1 ICBEED7 I/ BEIANSKRLZEHRUCEINES 1 4ICBWVWTTI/
BES21HE2 3 IICEHOT7 I /BREIISRLEHE. BINESIICEH
WTCTPI/BRBES201HFE47 1ILBEOT7 X /BEINSBRDEHRKROE
NES1S5ICEWTTI/BERES21TDE2 I3 3ICEHDT I /BRESNNS
BZEE BIBSOICEVWTTI/BES20HFE4 7 1ICEBHOT7 I/
BENHASLZEERUERIES 1 6ICBVWTTFI/BEES21/E233
ICEEED7 X /EREID SR Z8H, BABESQICBVWTTI/BES20
BEATVICEEHO? I /BENLISLZ2EHRCEINES 1 7ICEWVWTT
T/BBES21BE2 3 3ICKEHDT7 I /BEIN SR DEHE. BINESO
ICEWTTPI/EBBES20E47 1 ICEBEOT7 I /BEINNSLDIEHEK
VEHEST1 8ICBWTCTV I /BES2173E2 3 3ICEHD 7 I /ERECH
NHRLEM, EIBESIILSVWITI/BMES20HE4L4T7 1 ILZHOT
T UBENNSRIBHEHEVOEBIES1 QICBWVWTTFI/VBES21B5E2
3 3ICREHDY I /EEEEINNSARDIEE. BINES1 2ICEWTT I/ BE
S203FEA47 1 ICERHROT7 I /BEINISRDIEHKCEIES 1 3ICH
WCTP7I/BES21HE23IICEHO7 I /BRI S 45848, Eo
BEST12IC8VWTTPI/BRES20/EA47 1ICRBEHROT I/ BREID S
ZEHRVEIBES14ICEVWTTIV/BES2 1 BE233ICEHDT
JEREEHI A S/ 28R, BAIBES 1 2ICBWTPI/BES20/FE4 71
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ICEEEHDO7 I/ BEBINSAZIEHRVEINES 1 5ICBVWTTI/BES
21 BE233ICEBOT I /BEIINSGRDIERHE, WHICEINES 1 2I1C
BWTPI/BEBES20HEA4A4 7 1ICEHO7 I /BEIDLSLRDIEHERY
BERAINFES 1 6ICEWTT7I/BES2 175322 3 3ICEHD 7 I/ BEHND
SRR EMNORDIENOBIRINZIEHKRUEHEN S D EEE (6) XiE
(7) ICEEFHDHUAK,

(9) EEHFSICHHDOT I /EEIHI LA DIEHEKRVEINES 1 3I1C5E
HOV I /BENADSRDERE, ENESIICRHDO Y I /EBEEIISRD
BEHEUVERINES 1 4ICRBBO7 I /BEREINNS AR LERHE, BINEFES 9 ICE
BO7 I/ BENNSRDZEHERVCENES 1 5ICEBED 7 I /BENNS
BB BHINESIICEHD 7 I/ BEINSRDEHKUCEIIES 16
ICERBED7 X /BREINN SR ZEH, BINFESOICERDT I/ BEIH,S
BRBEHROCENES 1 7ICEHDT7 I/ BENHISLZRE. BIESO
ICERBEDO7 I /BBEINDSRDZEHRCEINES 1 8ICEREHD 7 X /BERT
NORZERH, BIBESOICEEHD 7 I/ BEIASLZEHKRURERINES
1 9ICEERDT I /BEERIIN SR IRH, BELIIBES 1 2ICERO T I / BEEC
NS DEHKOEEIES 1 3ICEEHDO T I /EREEFIA S5/ D8H, Bl
BES12ICEHO7 I /BREINDSARDIEERVCENES 1 4ICEEHD 7 I
JEBECAMD S D8R H, BB S 1 2ICREOF I /EREIIN SR DEHK
UCEHIFES 1 5ICEEHHD 7 I /EBENN LA DEE. MCICENES 1 212
RO I/ BENNSADIEHEKCEINES 1 6 ICEEIHD T I / BEHH
SRLZBRENORDIENSBIRINZEEHRUCERENSLSD EEE (14) 73
E (16) OVLWIFNMNMIEEHDIIAE,

(10) EHEIPEINFESIOXIE T 2(CEHBD 7 I /BEBIICES WNTAHILKRF
CRIRDT I /BEHARRKLTWHBEHTH D LR (8) XiF (9) ICEBHD
IR Z

(11) 8 (1) BE (10) oVWFhhlEHOREEI— KT ZRY
RUVLAFRESGETEZRENI I —ICL > THEGHRINALBIMBEE
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[0077]

BY2IRRVEZIETESONALEEYD S BNOMAKEZRINT 2TE%E
SUYUZMEOEEFEICEL > THE LN 3R,

(12) MAKEEHEEREEEYAIERI U2 O ICHEHEEBMMNRETINT
W3 EE (1) BE (1 1) owFhhIZEBHDOHIE,

DUFIC, REBICBWTHEARAINEB7 —H3MKICDODWTEHRET %,

ARMEFRICENT, HE] & TEE] IR CEKRICAWVWTWS,

ABPEMEHICHENT., HEETI EWIEEIICIE, DNADHRLTEDM
RNA, cDNARUZDcRNALEENS,

ABEMHERICEWT, [RYXILAFKRI EWVWOHEBERKIEERAURKT
AWwWTHsY., DNA, RNA, 7O—7J. #UYIdIXILFF R ROTSA
v—bHEENDB,

ABMRICEWTIE, TRUKRTFR] & TEHE] ERFETICAWVWT
WD,

ABEMERICEWT, THEE] I EEGROMEE, EEMERESA
TWd,

APMEFICEWNT, B7—-H3] &, B7—H3EREERAUEKT
AWwWTHY, £/, B7—H3INRNYPUY M R/ XUFB7—H3 /NNy
h2%&8IKYT 2,

AEHMEICH TS ICDRI &iF, HEEMRERE (CDR: Comp |
emetarity deterring region) 282Kd 5, in
TR TOEHEHRUOBREICIEZENENIBRROCDRAH DI EMNHMENTL
%2, CDRIZ., $BuZ4Etsi (hypervariable domain)
EHFEN, MAOEFERUCEREOABRRIFZAICH > T, —REEOEEN
NMEFICEWEMMITHY . EERCBEHORYRTF NEHO—REEEICH W
T. TNENI3 rAMICOBEL TWD, REAEHRICSWVWTIE. MADCDR
ICDOWT, EHOCDRAFE#HT7I /BEFNOT7I /RKHBAIMNSCDRH 1
. CDRH2, CDRH3&kiEEL, BBHOCDRZ®IHT7 I / BEIID T
T/ RIHAINMSCDRL 1, CDRL2, CDRL3&EKRET D, IhHpd
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[0078]

EALIFIIFBIED L THEIGEE L., #E892MRICHT 2RHENEREL
TW3,

AFBICEWT, AMNYYI TV MNEEBETTNNATIVIA4XTB] &
&, WERONA TNV A E—aViBEExpressHyb Hybri
dization Solution (#OY5FyZ%8) A, 6 8CT/\
ATNVHFAXFTDHZE, X, DNAZBEELAZ74ILY—%BWTO. 7
—1. OMDONaC I BFEEF68CTNATUYFAE—>avaiToI14.
O. 1—2fFRBEMDSSCHEK (1ERBESSC&IEF150 mM NaC
. 15 mM JIVEEFMNI)DLLLRDB) ZFAW. 68CTHFET S
CEILE>TRAETDIENTEDZIRERITTNEREORETNI TS
A XFTBIEEWND,

1. B7—H3

B7—HS3& MERREFHREICHBIRIASFELTREISZB7773% )
—DVEDTHY, THRLDOL S5 —ICFEB L TREFRE(REXIFI
HlFdEEZLNTWS,

B7-H3IF1OEE®EEEETIEHETHDIH. B7—HI3DNXK
IR DMAREAREICIE 2 DDNY Y MPEFET D, B7—H3/NNY P2
1T (41 g—B7—H3) ICE{E25rAMDVIFICH I g RXAAUDFEL

B7—H3/RY7Yhr2 (21 g—B7—H3) [CIE&1 »FAOVIEC
Bl g RXAUNEET D,
AFFATHWSEB7 —H3E, b FebEALBY (Sv b, YO XFH
) DB 7 —H3IRBMEINSERBERLTERT M. HDWIEHZMED
MRREBED AR L CTERATLZIEMNTE, £/, B7—H3%in vitroil
TERT D, HEIVWEEGCTFREICE > TEITMBICEEIESL&ICEL
TRBDENTE D, ETERETIE. BHEMIZIZ. B7—H3 c¢cDNA
EFRIATEEANRT & —([CHAHIAA TR, BB ERIRICDELGER, HERU
IXRIF—YEESLBEBRPTERT 2. HDWVIIMBORZEY. XISTEXK
EYOBEEMIEEMEGHRITDIIEICE>TB7 —HI3IAZRREIEDIZ &
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[0079]

ICE>T. ZHBEHEEZBD I EHHERES,

ENB7—H3NYPUY NI EBEREFOA—T)—F4070L—4L (O
RF) o7 /BERERINIEIROEINES 1 ICEEHINTWDS, F7, B
EFS1OEIIIE T ICEEE IR TWS,

ERB7—H3NRNYUFPYN2BEFOORFDOT7 I /EBEIIFETIROE
HNBFES2ICHBHINTWD, T, EEHIES2OERINIK2ICEHFE I TWL
%,

T, LEBEB7 —H3IO7 I /EEERINCSWT, 1 XIEIHEDT7 I /B
WNEHE, RRRC/ XIIENINAET7 I /JBENNSAY., YZEAEEHE
FoLEYEMEE I 5EHELB 7 -H3ILEaEh5,

S TR NREmE KRBT —H3 XY P72k 11id, RBHIES1
ICRINZ7I/BEIND2 7TEENS534BEOT7I/VEBERENLSRD
7 /BEIICHEIT D, £, T FILEIDRINIAFE NBT7 —H
NP2 EBINES2ICRINDT7I/BEEFND27EBHNS3 1
6FEBDOT7I/VBERENSLRDZT I /BEIICHEET 5,

2. #{iB 7 —H 3#ikDSE

AFEBADB7 —H3IIHT BHKIE. BFEZRAVWT, B7—H3XIEB7
—H3O7 3 /BEILSERINZABRORYRTF REICREZEL.
EURRICEEINDIMAEZERIN, BRIDIIEICEI>TEDIIENTE S,
MRELGZB7 —H3OEYEIFE MIREINT., TR, Sv hEODOE
NANDEYIICHKR ST Z2B7 —HI3AZHMICRET DI EETED, TDH
BiICiE. BRBIN/EEB7 —H3ILHEAT2HEKEEIB7 —H3&EDEK
EMEFRBRTDZIEICE ST, £ FOERBIGEAAEELRTAEERTE S,

. N AEE (BxIE. Kohler and Milstein,
Nature (1975) 256, p. 495—497, Kennet, R

ed., Monoclonal Antibodies, p. 365—3
67, Plenum Press, N. Y. (1980)) ICf>T. B7
—H3IIH I M EELET IMEFEEMEE I IO -Vl z2maI €
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[0080]

BIEIES2TNATY R—TAEBIIL, E/70—FILHEEBZIED
TE 5,

e, FiREESSEB7—H3IEB7 —HI3BRFEEGFREEICL>TE
FHEICRRITDIEICE>THELZIENTE S,

BHmICiE, B7 —HI3EGEFZHRIRATRERNRII—%ZFERHL. InzfE
FHIRRICEA L CTELRTERBEIE, RELAEB7 -—H3ZEHEITLIEEL
W, L. EFICB 7 —H 3 I 2IEOREB A E%2EREAT 5,

(1) HMEREROREAR

MB7 —H3IMHKEEZFRTZ/-HODMFEE LTI, B7—H3IXIEEDD
B EE6EDERLIEED T I /BEEINNSRDIZRYRTF R, HBHWE
INSITERDT7 I/ BEICHEENMININEFEEREZRITLIENTE
%

B7—HS3& b MDOESHEEDZVILESMABEN,SEEESLTERY
B2ZEDNTE, £/, B7—H3%in vitroll TERT D, HBWIEEGEGETF
BEEICE > THEIHBICEEIER I EILL>TEDIENTES,

BEFRETIE, BEMICIE. B7—H3DcDNAAERKBGEELRI S
—ICHARAARE, BECPHRICVELER. EERVCIRILF—YEESE
CBERPTENT D, HDVWIFMORREY. XIIEZREYOBEEMEZF
BEMIBDIIEICE>TB7—H3EZRBIFBZZ&ICE>T, NiEESB
22 ENTED,

F/e. EEAETH 2B 7 —H3OMEAEREE ADEEES & & &G
LEREEOEABUAREE - NIV —RICBVWTHIEIEBL&ICE>T
OWEHEE LTNMEREZBL2IEHAETH D,

B7—H3DcDNAEBAIE., B7—H3DcDNAEFKELTWSC
DNASAJS) =% LT, B7—H3 cDNAZRKEWICIEIREY
27SAX—ERAVWTRIY XS —EEHRIE (LI'F TPCRJ &Wd) (S
aiki, R. K., et al. Science (1988) 239,
p. 487—-489 BmM) %ZT45, Wb PCRZEICE>TERET S



OnCusp
2714 of 10951 Ex. 1038
WO 2014/061277 67 PCT/JP2013/006178

ZEMNTED,

RYRTFFRODA> - EbO (in vitro) & LTIE. FxiFosa -
FATITIRT4 v 7 AHEDOSEY RAS Y RL—2a3 Y2 RF AL (RT
S) ZEFBIENTESEA, THICREINAL,

ERMREOEFEE LTE, AlZAE. KEBE (Escherichia c
ol i) PHEE (Bacillus subtilis) &aZFdIs
NTED, HHDEERTEZINOOBEEMBERN THESRIESICIE. BE
CHEELBLIERROL YAV RbbEREBRE. AFHBERIESATL
5T 7RI KRS —CHEEMEEREGBIETD, £/, XI5 —ELT
&, FEETRSRMARICKRRTFE (RRE) OBRMEG5T2 &N TEDE
NEBITBEDHETFE LW,

B OE EMEICIE. BEEY. BR. BEFOMEN‘EEh,. B
FYHieE LTk, FIAIEX. YIILOMETHZCOSHEE (Gl uzman
, Y. Cel |l (1981) 23, p. 1756—182, ATCC CRL
—1650) ., YURIRMEFMENIH3IT3 (ATCC No. CRL-—
1658) »FvA4=——X-/NLRY—IEMIE (CHOMAE., ATCC
CCL—61) oYk ROEBEABERREHK (Urlaub, G. an
d Chasin, L. A, Proc. Natl. Acad. Sci. US
A (1980) 77, p. 4126—4220) ENRL<AVORTULEA
. INLICREI NI,

ERBOLSICLTELNIHESELEEKIE, BRCEWVEET I ENTE
. RREEEIC K o THIREMN. XITHRRAICEWORY RTF RAEEIN D,

REEICAWVWOLONIEME LTI, HALALBIMREICISCTERINS
HEOEHEDOAEERIRTE. KBETHNIE. AIAIE. L BEMMICHEICKS
CT. 7YESYVEOREMED | PMGERMLTAWSZENTE S

LRIBHEICSL > T, HEGHRAOHRAXIGHEAICEEIN2ERAE
HEIE. ZBEHEOYEMMECEFMMESAFBA L 2R8BOLMO 8
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[0081]

BEEICL>ToB - BRI DEDNTES,

ZhEE LTiE, BHRMICIEFAE BHEOEAEREKIC L 20E, R
NiEB, DFABdVWIOXRTS 74— (FILiER) . BEI/OXNT S
1= AFAVRBOAXNTI S T4 — P74 =-T4a—0V0OXKNIT>T7 14—
EOZ/EHEEIOAXTNT ST 14—, BHE. ChoDOHEEEFEHRTED

Fl, REIETHMLAEBHEICOREDNORDIERFI VI TEEITS
CEILE>T. ZYTINT 74 =T14— AT LTHERNICHERTSZIENT
X3, HOEVWE. REILIMMATEAEIC | gGOF ciElEER T &
ICE>TC. 7OTAVARSLTHENICHERT DIENTE D,

LERAKREMEEEZ I EICL > TEBICEBIER, BMECEMNET 2R
RTIFREREICEETE %,

(2) H{B7—H3E/O—FIintkoshE

B7 —H3&HENIHESTI2MEDHE LT, B7—H3 EHEEMNICHE
BT2E/vO0—FILHBKEBETLIENTESDN, TORMBAEEE. LT
ICEEH T 2 BY TH D,

B/ 00—FIREDOELEICH - > TE, —MRICTERDO L D BREETIRED
NETHD,

ERZYPE=R
(a) MRE L THERYT EGRED TORBE,

(b) HIREZEMIER T DI EICL > THRELAE, MREFIL Z0H
KM AMRE L CIREFRHOBSEERELTH S, RAEEMBEARERT ST
=,

(c) BEEEMAE (LT TTxOo—~<] &WDH) DFERE.

(d) MAELMBE I TO—~ & OMEmMS.

(e) BME T DMBEEET D/ 1 T ) R—EHDEI.

(f) B—#ifer0—>~0oE (70—=>7) .

(g) BEIKEL>TIE, B/ 7O0—F LG EAREICERET 272HD/N1 T
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) R—<DIEE, Xid/NA T ) R—< =B L =8 DEs.

(h) TOEDICLTHEREINLE/ 7O—FILREOEEEE. RUOETOD
EESEMEOKRE. HE2WTIEHEFEES L TOREDRE
EThHd,

DU, B/ 70— F IO EREE EEBITRISA > TEFFRY 245, i
AROEEEEIZINICHIRI NG, Bl A IXRMREUADOIRAEEMIE RO T
O—~<Y%2FAT52ZEEHETED,

(a) MRDOEH

MEELTE., AIBLELDBAETHRAELAEZB7 —H3XIFZD—F%
FRATZIENTE D,

F/. B7 —HI3IFHRMBAFHEEL > CTREL LEES2. XIEB7—H
SR A AMIEES. T 5IC. HEFICANOEEZRWT, LEE
LARBOEHEORMORTF NERRELTHERET I &EHTE S,

(b) AELMAEDRER

T# (a) TELSKhERESE, 704 Y RORRXIEARTLT Y a1 v K
XERBNVZaoNCOEORBFIEEREL. RERE L TEREBWICRE
BEd 5, EREMIAMD/NA T R—<FERAICAVW LN EMY & ZER
KERYTZENTED, EFMNICIE. BIXIEFYTIR. v b, PF BV
. vY, oREFEEFERITDEIIENTED, L. BHLUEZREESHE
ERMEIEIITIO-—VHEOAFEZEFORERINSG, YIAXES Y b
ERBEEE T DDHEFE L,

F/z, EBICHERTI3YTARYZ Y bORKICIEFFICHRIEARLS, ¥
ZADBAIICIE. BIAIERFZHEA. AKR, BALB ¢c. BDP, BA, C
E. C3H, 57BL, C57BL, C57L., DBA, FL, HTH., H
T1. LP, NZB, NZW, RF, R 111, SJL., SWR., WB,
1T29%H, LSy bDFEITIE, AIZIE. Wistar, Low, Le
wis, Sprague, Dawley, ACI, BN, Fischer%
HERAWDZENTE D,
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INLDVYIARVGZ Y MEFIZIEAFRI L7, BARF v — LR /N—,
ERBRHDATRGERESLYVAFILIENTES,

MO, DI TO-—vHiles DMEESHEEBMRERINIE. TIURT
EBALB  cREMN. v hTIEWIi st arRUL o wREHNHEZES
MELTHRICIFE LW,

T, MREDE FEYIRTOHERAMZEEL. BCHRAZRET 24K
BEZETIEALTIR ILALLECREBERBETIRZAWVD I EBIE
LUy,

RE. INHIYUARIE TS Yy bOREROEEIE. IFELIES5~1 28
D, ISHICHTFELLIFE6~8HAMTH D,

B7 —H3XIZZDMBAKICE > TEMZ2REZET HICIE. AIZIEX We
ir, D. M., Handbook of Experimental |
mmunology Vol., I. I'l. I'll., Blackwell |l
Scientific Publications, Oxford (198
7). Kabat, E. A, and Mayer, M. M. , Exper.i

mental Immunochemistry, Charles C T
homas Publisher Springfield, I'll ino
is (1964) FICHLLEBHINTVWIRANMDTEREZRWVWSIEATE
R

INLOREFEDI B, AFRBICSWVWTIFEGFEEEAMICTEIE. 5l
ZIELLTFDESY TH B,

bbb, Y. METHIREREAEESZ. b LIENEREZRITS M
EzEMORRAXIIEERICIEST 5,

L. RIEDNELZSOZHDICIEEEOHANMFE L <. FIFIERARK
52170 R¥NEHEREIOHEERES 2T &, FICREDEXRZZOHD
ZENTE D,

MRDEER 7Y 21—k, WMARREYOEIHR. EHRE=FICL>TELD
A —RRICIE. FUR%SEK I ~60. R5EE2~6EENMFEL <. &%
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BOz3~40, #5EME2~4BAFNI SITEFE LU,

g, MROKRSE. BYOER. BREFICL>TELSH. —#KIC
0. O05~5mg., FFLLKIFO. 1~0. bmgRRELT D,

EMNREIE. LEOBEY OmMEKRSD 1 ~6:AE®E, iFFLId2~438
A&, ISICHFELCIF2 ~3EBRICITI,

2E. BMREZTOIOEOHIFERREEE. BMDERH. AITIFITL-T
BN, — RIS, FIAET I RDBEIICIF0. 05~5bmg., HHELLIF
0. 1~0. 5mg. THIIHFFLLIFO. 1~0. 2mgogBE LTS,

LEEMREENS 1 ~1 0HE, HFELLIE2~5H%, ILHIKHFHERLL
(&2~ 3 BRICHKBZEEMHA SHFELEMIEE ST BREMEXIE) >/ 3Kz
EENICHRY HY, ZORICHAMZAIEL. i@l +os5< B3
EMAHELHREOBKRESE LTRLWRIE, UBRORFOMEEFH DI EN
TZ %,

ZITRVWOSNZHAMORMEZE LTIE. HAIZIE RITAKEXZEL I
SAEEZEITDZIENTEBIN NS DHEICHIRI AR,

AFERICS T DMAEMOAER. AIZIEEL | SAKICENIE, BAITICE
BT DEODBFIRICEI>TITD ZENTED,

TY. BENIMOBRHLAREEZEL | SAB9I6RTL— NEDER
KREICEESHE. ISHICHENRE L TWaLWENERAZ RS EERLE
BE. I mME7ILTIY (T IBSA] &WI) ITX>TELW
ERMEZHFE. B E L TERBESRLUZES (B~ o MmE) (I
EMIE, EERRICEBPORKEFTEIE 5,

TILHICEZIAFE LTEREFIN YT AMFICH T d2MEEZMA TS
D ATMAEICHEE S B, HRRHREBROBEEZMA. BEESRBICE DI HEABIC
SFEMBAEDEAEFLRAET D &ICL>T, MidfEzEET 5,

WRZEENY O BRI ) >/ 3kD S O ELEMREOSEEIE. 2RO
5k (FxIE. Kohler et al., Nature (1975) 2
56, p. 495, ;Kohler et al., Eur. J. I mmu
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, Nature (1977), 266, p. 550, ;Wal sh, Nat
ure, (1977) 266, p. 495) ICH->THIZENTEZ, 4
ZIE, BRiEMREOEBEICIE. BiEZEY L THEZXAT LA XA Yy aTRE
BL7E, A —JIs/ AR (MEM) ([O3ES E TREELMEZ D
MMM AEEERRAT DI ENTED,

(c) BBEREMAE (LT, TTxTO—<1 &WD) DA
MEMSICAWS I T O—lRICIESFEOGIRIER <. A0 ML
LEEZERLTHBAVWSIENTES, XL, MEMENSNIT) F—7
EFERTDEOFNEMEZEZERL T TORRFHEAEILLTCWVEHGPRT
(Hypoxanthine—guanine phosphoribos
vyl transferase) REKABAVDIZONEFE LWL,

Thabb, YUVRABEENDXE63—-Ag8 (X63) . NS1T—ANS 1
(NS1), P3X63—Ag8. U1 (P3U1), X63—Ag8. 6
53 (X663, 653), SP2/0—Ag14 (SP2,70). MPC1
1—45, 6TG1. 7 (45. 6TG), FO, S149 . /5XX0, B
U. 1%, v fAHFED210. RSY 3. Ag. 1. 2, 3 (Y3) &,
EhBHEOU26B6AR (SKO—-007), GM1500-GTG—A1
2 (GM1500) . UC729—6, LICR—LOW—HMy2 (HM
y2)., 8226ARNIP4—1 (NP41) &ThHd, ChBDHG
PRT/XREMNIEZHZIE. American Type Culture C
ollection (ATCC) &EhHAFITIZENTZS,

NSOk, BYELIE AAES—FHF I/ Vigi [RPM I
—1640BMICTILIIV. 2=XNAT TS /=L, TV
 ROTURBIRME (UM TFBS] &WD) ZMAIBHICE —FH I 7
—UEMAER] . A RATVERESY LRy OEH (1 scove s M
odified Dulbecco s Medium ;MUTFTIIMDM]
EWD) . RIFEFIARy OAREA—JI)LIEH (Dulbecco’ s Mo
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dified Eagle Medium;LF IDMEM] &WLWD) Tt
RigET 205 MEMED3IHEAHFNICIEEREM [(fixiE. 10% FC
SESTASF 10485 (BRoKR (M) #8) ] THAREEL. @MEa4E
IC2X 107 EDOMREEZEERL TH <,

(d) #HEmES

nELAMREEI IO -—VHiEEOmMSI. XMDHEE (We i r, D.
M., Handbookof Experimental Immuno |l
ogy Vol. I. 11. 1'l'l., Blackwel I Scient
ific Publications, Oxford (1987). Kab
at, E. A. and Mayer, M. M. , Experimental
Immunochemistry, Charles C Thomas
Publisher Springfield, Il |l inois (196

4) &) TRV, MBEOEGEXREZBEIETIELRVEEORG T TERER
T2 ENTE D,

ZTDEDRFEE, AIZE. RVZTFLYTYaA-ILEORRER) ¥ —
BRPTHAEEMEE I TO—<les 2 RS T 5LZENFE. EXBIR
BaFAYT I2MEBENHLEEFZRAWVWDIIENTES, 2DHB, LEIEENA
FEDEKRGZRBEIEUTOEBY THD,
bt BEERIYT—ERELTRYTFLY Y I-IILERAWVWDIEGS
ICiE. 2 F=1500~6000, wFLLIF2000~40000DR) T
FLZYA—ILBARPT, 30~40C, HFELLIEF3I5~38ChDEE
ThHEElEEI IO —<HiEE%E1~1 098, HELLIE5~849ME
BAY %,

(e) NAT1) R—TEDER

LEMERMEICL>TESNSE/NS T ) F—YDERAGERIIFICHERIE 24
WA, BEHAT (ERFHUFY - FI/TFTFY 2y - FIT0) BIRE (
Kohler et al., Nature (1975) 256, p. 49
5;Milstein et al., Nature (1977) 266,
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p. 550) AEAVWLRNSB,

IDFEIF, PR/TF)TEELELRVWHGPR TREMMOITO—
THIEERWTN, T R—Y 2B 35EICEWTH 3,

Thabs, AMEHERUNA T ) R—VZHATERTEET S &I
£oT. PR/FFIICHT BIEEFEEbELNA T R—vDHh%
BEIRWICHEESIE, DMDOBEIBTDIENTE S,

(f) B—pEsO—>~00E (yO0—=>7%)

NATYY R=>DrO0—=27FE LT BIZEXFILEILO—RE,
M7 HO—RE, RAGFEZOLAMOFEEZRAVWS I ENTES (BRI
Barbara, B. M., and Stanley, M. S. :Sele
cted Methods in Cellular Immunol og
v, W. HL. Freeman and Company, San Fran
cisco (1980) BR) , INLOFEDI L. HICAFILEZILO—
AEFOZRTEBEENMFETH %, HIZE HEBMSICL > TERINE
NATYR—<8%EClonaCel |l —HY Selection Me
dium D (StemCel |l Technologiesttfl #03
804) FOAFIEILO—RBHICHEB L TEEL. BRI NN TY
F—~I0=—%OINTBIETE/Z7O—NA4TY) R=VDEEHIITEE
THd, EBIRINAEZENAT) R—~vaO0=-—%5EHL., 8o/ N1 T
F—ViEEEBERICEE L TIRBEDOROONHEDZB7-—H3E/ 70
—FITEREE /N1 T K=<k & LTGERY 5,

CDEDICLTHIIEINT=NA T R—<HRDFIE LTIEF. B7 —H3/n
ATV RKR=M3O0%ZBIFEENTED, B, REMEHICH VT,
B7—H3/nNM47)R—<YM3ONEEYT BHE%E. M3 Okl Xigs
IC TM3 0] &EHT 2,

M3 OHmthDEHIE, BIIRDEIES20ICRINSE T I /BRERI%=H
T35, T2, M3 OMMAHBORHIE, BINKRDOENES2 1ICRZINDT I/
BRECHIZH T B, b, BIROEINES20ICRINDEHT I /BRET
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T, 1HETIBHOT7IV/VBEENLGAZ 7 I /BREFIEY 7 FILESS
THY, 20BE141FEBOT7I/BEENSLZ T I/ BEIITATES
HBTHY., 142DBFEA4T1BEOT7IV/VBERELISLD T I /BEEIIEE
BRI THD, /. BEINKRDEINES2 1 ICRINDIEH7 I J BESSIH
T, 1 DBE22BHO7IV/VEEENSLRD 7 I /EBEINIES JFHILEST
HY., 23BE130FBDOT7 I /BEBEEHNOGLDIT I/ BEIISTEREE
THY. 13 1HE235BBD7IVERENISKLDT I /EERIITESE
HEFETH D,

(g) N TN KR—TDEEILLDE/ 7O0—FILTEORAR

ZOEIICLTGERINENA T R—T. ThEaBETDHII&ICES
T B/ 70—FILEZshTR LK BRI ENTE BN, BEICEILS, B
HWETBDE/VO0—FIMAKEZEETEZNATYVRKR—<T%ZRI)—=2JF
5T EDEFE L,

DR == JILEZThBHEEROEENEETE %,

AFEBFICHE T ZHAMOREIE,. FIAIELE (b) OEBTHALKLEL
| SAERICE>TITO T ENTE S,

BEDHERICE > TEINA T R—<lE, BHEBEHRIE—8 0 CLLTF
DOARERICKEREBTRET DN TES,

oO—=VT%5%T LA 7Y R—<id, ZHhaH TiEdH S EELEH
I Z TIEEIN D,

REEEEF, ABEBEERZAVALOEEE, H$5WVWEAEF—EETITDL
N3, COREBBEICBITLEENL, FILEBRE, HEEICBARNOFE%:
FAWTHERTDIIEICE>T. ARPOBHEICKENICKEE TS E/ 70
—F IR ERBZZENTE S,

g, ARBOTI R BlziE, EEBOBALB ¢) . d5WEN U
Nu~vo ZDEIERIC/NA T R—<%F5 L. 3&Z//N17) R—T 5EEX
B2 EIWLE>T, ARBAOE/ 7O0—FILREFEREICECEKRKERS S Z
EMTE S,
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BERICKRST 2355ICIE. Fa/l (3~7HA/D K2, 6, 10, 14—
FThSAFIRVETFTHY (2, 6, 10, 14d—tetramethyl
pentadecane) (FYURHSYV) FOHMPHEEIRSTDE, £V
ZEDEKIELND,

BIZIE, NAT) =T ERARBDOY T XOEIENICFHREIHF ZF
L. THIREZASEMEELAE. 20B8&ICT106~1 07ED/NA T ) K—
< - vO0—ViilgAa, MBAESERWEMGPISFEE (O, 5ml) XBTHE
PERICIES L. BEREBAIEE L. BRI Eo/kEIB5TY I RLYEEK
ERIY 5, TOFERICEL>T, BEERPICETHT O OFBULDEED
T/ 7A—FIRBEHIELND,

ERARICI>THELE/ 7O—FILTEE. BIZIEWe i r, D. M,
t:Handbook of Experimental Immunol o
gy, Vol. I, 11, 1'll, Blackwell I Scientifef
ic Publications, Oxford (1978) (Z8BFHINT
WEHETHERTDIENTES,

MALLTH/ONDE/7O0—F kL, B7 -H3I3 WL TEVWRRE
EM%HT D,

(h) £/ 20—FILHEDORE

M LTHESNREE/ 7O—FTIREDTA VIS4 TROY TS ADR
EELTOESICITIIENTEDS,

9. AEEELTEAI2FT)ILO0=— (OQuchterlony) % E
LISARE XERIAZEEZEITEZIENTESD,

Z7FINAZ—RKEBETREHDN. £/ 70—FIREDREMEWG
BICIXBRERIEDPBHETH B,

—7A. ELISAZEXIER I AZZRAWEGEIF, BELEEEZTOH N
REEERERIGETE, TSICEZRFBELTEBM L/ 7T ) TA
VEIAT BT OSACHBT 2HREEAVEIEICE>T, E/70—F
WHEDT AV EA T, YTV RARAET S I ENATRETH 5,
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Fre, ILIKHEEAAFEELT HRROBAEADF Y b (BIXIE 7R
ZANR—Fy b ; N1 ATy RtH) FEFATDIEETE D,

IHIIC, ERAEOESF. 74—V o9 )—&% RU280nmilHis
DHRHNE [1. 4 (OD280) =4 AL/ yO07Y>ITmg, /ml] LUE
HITDHEICES>TITIIENTE S,

TSI, (2) @ (a) BE (h) OTEABEERL THRICHIILT
E/7O0—FIREEREBLAERAICBWTEH., M3 0HiksBAEOMEE
EEMEEITAIMEEZRIE IS ENARETH D, COLIBMEO—HIE
LT, M3OHMKRERA—DIE N—TILHAT2MEERBITLENTED
s M30IEB7 —H3DMIEAEHEFDORAAC Y THZ 1 gC1 KXLUR
Z1 gC2 RAMVILBITDIERN—T%5BHLT. 1 gC1 RXAVEL
KIF 1 gC2 A URITHEBICHKETDDT, HICHERIEN—T&LT
EB7—H3®D1gC1TRAMYRIEI gC2 RAAMVICHEETDIEM—
TEBIFBIENTES, FIEIHERINAEE/ 270—FILHFAEDS M3 0
MAEDOET ZEORTF RXIEEAULFBEICHKETNIE. ZE/70—
FILMELSIMI ORI ERA—DIE N—TIHEE TR EHET DI ENTE
5, ¥/, M3O0HADB7 —H3ICWF /EICHLTEE/ 20—+ )L
mEIEE T2 (BlG, T/ 7O—FILHES, M3 0HifkEB7—H3
DESEITE) CE2WMBTDIEICEL>T. BFEMALIE N—TDES
RIFBENREINTWALLTH, ZRE/ 7O0—FLIAEHLSM3 Otk EH
—DIEMN—TIHEETDEHETZIENTED, TIEN—FHARA—TH
B EPHBEINIFES. ZE/ 7O FIIUREAM3 0tk E B0 HK
BEFEEEBELTVWSI M EHEINS,

(3) Zofoiik

AFBFOTKICIZ., EEBB7—H3IIWd 2T/ 7O0—F /LAl A.
EMIHT2EBHRUEAETIESIEEA2EHME L TAANICHRELE
BEETFHEBRARGG, BIAE. X5 (Chimeric) Hitk, B b (
Humanized) fitk., £ MIKFEEEND, TN SDOTMEIE. BEA
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DHEZRAWTHRIET S ENTES,

FASHAEE LTE, MAORIEREE & EFEBIEAEWICEETH D4
CBIZIET O RARIES Yy PREREOTLEEE £ MRAEOEFEBEICES
LEF AR ZZETFEZENTES (Proc. Natl., Acad. S
ci. U. S. A., 81, 6851—6855, (1984) B88),

E Meiuthe LTiE, #HEMAEMSEE (CDR; complement a
rity determining region) O&%k FNHEDOHIKE
ICHAAATH IS (Nature (1986) 321, p. 522—-525
ZB8) . CDRBIEERICE>T. CDRODEINCMA—ERDIL —LT—H
D7 I/BEELE MuERICRBEL 2k (BB Yy WO 9 0
/0786 1) #BIFBIENTE S,

fBEL. M3 Otk kD E MefifkE LTIE, M3 Otk 652 THDC
DREZFIZRFEF L. MEETHEEZE T IRY. FEOE MEEICRESI 1
BV, aB. M3 OMKOEHTEMRIGIE. EIKROEINESIICRIND
7/ BEIHNSMBCDRHT (NYVMH) | BIEFESL4ICIINDT
X JBRERHNSHBCDRH2 (YINPYNDDVKYNEKFKG) .
ROBRIHNEFESSICRIND T I/ BEINIHNS/H5CDRH3 (WGYYGS
PLYYFDY) Zz&ELTWS, £/, M3 Ok HAIEMRIZIE. B
NFRDENES6ICRIND T I /BEN,SHLSBCDRLT (RASSR
LIYMH) ., BIES7ICRINDT7I /BEIINSEBCDRL2 (A
TSNLAS) . RUBIHNESSICRIND T I /BEINSLALDZCDRL
3 (QQWNSNPPT) #EALTWS,

YO AFEMI 0D MeADESFIE LTIE. (1) BIIFROEINES
9. 10, 11 XIF120D20BFE14 1 BBOF7I/BEENASHLE 7SI
JEgEA. (2) £& (1) o7 JBEINICHTH L TP EHE9 5% L
DHERMEETZ7 I /BES. R (3) £ (1) O7 X /EEREESICE
WT 1 IEEBEDT X /B RE, BEREXIEMAINI N7 I/ BRESNDOWY
NHOA—DOHWSARZEHALMEFEESUEH, WLIC (4) EBEIHES1 3, 1
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4, 15, 16, 17, 18XFE19D21HE128FBHD7I /BER
MNoRZ 7 /EBES. (5) ki (4) O7 I /JEREINICH LT R &
HLE9O5%LULDERAMEET 27X /BECS. R (6) LFE (4) D7 =X
JERECHIICHEWT 1 RIFEE D7 I JEEARK, BEXIIMAMINhAEZT I
BBEIDOWITNA— DA LR 2BRHAZREZSUEEOERDOHEEE =E
FBZENTED,

2, ABEMEDICHSTD THE] & 17321 0@. 1AE9ME. 1
TAESME. 1AETE. 1HEGHE. 1HESE. 1 AEA4E. 1 HEIE
CRIETELLIK2EEEKRT 5,

Fle. RPMHERICS T2 I /BOELRE L TUIRENT I /BEREN
FELW, RENT7 I /BEREIE. 7 ERSHICEEEDH DT I /BT
W—THTHELDEBRTH D, IFEMR JBRIN—TE, LTDEHY T
HD BEITN—T=PRNRFX B, TSIV BEEITIL—-T=1)
. FILFZ ERAFTY s IEBEIN—T=TS= N2, O1Y
va4A4a Ty, Ay, 2T IS, AFF=Zv, M)T KT

\
\
/// n
hn

\
A

Y ROCEBEBET 7)) —=T)2 v, PRIASFy, JLIFXY
SRFAY, Y)Y, RLFAZv, FO Y, hOFELTI/BIIL—T
ERDEBYTHD : BEFlRE ROF2 I —T=) Y RUCRL =Y
SREFEIN—T=FPRNRNSFVRFTIVIIY ; BHEIN—T=77>
—v. Ny, OA2VRAVOA DY ICHEEHRERIN—T=TJ =
L7Z=>, M) TFhT77oRUOFOS Y, ™MD TI /BERERILTDT I
/B 2 BT 2MEDHFH AR T I ELRWERETIT D ONFE LWL,
LREEHERUCBREEOFEGHAEEOMAE LTE. BEBIIFSAICHEVWTT
T/BBES20ET1 41 ICEROT7 I /BENNSAZEHALTHEEES
TEREHRUVEBNES 1 3ICEVWTTI/BES213E1 28ILEHDCT
/BRI S R DIBREERIFEERT T 2ERENS WD, BIFESIC
BWTTPI/BES20HFE1 4 1ICRBE DT I /BEBEIINSRZIEHTE
EIBEBETH2EHRVEINES14ICEWTT7IV/BES213E128I(C
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EHEHOT I /BRI SLIBRETERIBET T EHEI SR DTE,. BT
BEIICBWT7PI/BES201FE14 1 ILEBEO7 I/ BEINSLD
EHAEEREET 2EHRVEIBFES 1 5ICBVWTTIV/EBES2 1 1HE
12 8ICRETOT I /BREIIORIBHEHALEHZE T 2EEN LML D
R, BEBNBESQICBWTTZI/BES203E1 4 1 IIEH D7 I /BRECS
MO EHAREEZE I I2EHELAVEINES 1 6ICBVWTT I/ BES
213E128ICEHOT I/ BEINLAIEHALTHEEREE T 2EHEN
575K, BABSIILSVWTTFI/BES20/E14 1ICRBHEDT7 I
BRI SRS ERARMRIBEE T 2EHROCRNES 1 7ICEWVWTF X
JERBES2 1 AE128ILRHED T I/ BENI SR IEETLEEAET
DEENSRITME, BEIABESICEWCTI/VBBES20/E14 11I1C58E
BHBOT7 I/ BEIHNSBIEHALREZE I 2EHRCEINES 1 8ICB
WTTPI/BREBES21HET 28ICHEBEDT I /EERINS /R 5RETEMH
HAEATIRENSLDINE. BINBESIICBVWTITIV/BES2013E1
4 1 ICEEEOT7 I/ BRENHISDEHATEREZET 2EHROEINES
1T9ICBVWTT7IVEERBES2 1 AET1 28(LRBHO 7 I /BEINNS L DER
HOI RIS EE T 2REN S DHME. BIES1 2IC8VWTT I/ BES
2O0ET1 41 ICEHOT I /BRI, LDIEHATLHEEBEE T 2EHK
VEHES 1 3ICBEWTT I/ BES2173E1 2 8ICEHD 7 I /ERECH
MORZEMEALTEEEE T I2EEN SR IHE. BHIES12IL8WTT
T/BRBES20/E1 4 1 ICRBEDOT7 I /VEERENHNSLIZEHETEHEEES
TEHLEHRUBINES 1 4ICBEVWTTI/BES215E1 2 8ILEHOT
T /BEANN SR IREAREHEE T IEEHI SR DG, BIES1 2
IKCBWTTFTI/BEBES20HE1 4 1 ([LEEOT7 I /BEIA, S A5 EHA
THEEAB I 2EHRVOEINES 1 5ICBVWTITI/BBES21/5/E128
ICEBED T X/ BEID SR IBRERTREEE T BREL SR DA, I
CICEHNES 1 2ICEWTTIV/EBES203E1 4 1 ICRBEO 7 I /BRE
A5 EHAERIGEE T 2EHRVEINES 1 6ICEVWTT I/ BE
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S21AET128ICKEEHDOT I /BRI SR IBRHEIETRIZET T 28HE
MNERDMAEEREIFDRZENTE S,

I SICIFEAEESEOMAS LTk, BEIBESIICHSVWTT I/ BES?2
OBEA T 1ICEKEBO7 X /BEINNSLDIEHKCEINES13ICBVWT
PI/BEBES21BE23 3ICEHDOT7 I /BEIHNSBDIEHENSR DI
B, BVINFESQICEWTT I /EBRES203E4 7 1 ILREHD 7 I /BRECS
NORDZEHRVERINBS14ICEVWTTI/BRES2 1 3E2 3 3ICRKEH
D7 I /BEHINSRIZBEENSRDIE, BIFSIICBEWVWTT I/ BE
S2073FE47 1ICEEBOY X /BRI SLSIEHKRUCEINEFS 1 5IC
BWIFPI/BES2 1HE2333ICRBHD7 I /BEINHISKIEHEIS
BEHA, BHIBESICBVWTTI/BES20FE47 1 ILRBHOT I/
BEINSARDEHRUOEIES 1 6ICEVWTTI/BES213E233
ICEEHDOT I /BEINDSRDIZBREISLIIME, BIBFESQICEVWTTX
JEBEBES20DHE4A 7 1ILKBHEHBEOT IV BENHISKLIZEHEHRVEINES
17ICEVWTTI/BBBES213E2 3 3ICEFHOT7T I/ BEEIHIASLEZER
A LRRZHA, BINBSICEVWTFTI/BES203E4L 7 1ICEHD
X /BREINNSRDIEHRVEINES 1 8ICBWTT7I/BRES21BE
23 3ICRHEEDOT I /EREINSRDIEEI LG DAE. BELIBESIICH L
CFPI/BREB20BFEA 7 1ICEHOT I /BEIN, S5 EHKCET
HEES1T9ICBWTT7I/BES213E2 3 3ICEHD 7 I /BEENI L
LEENSLDTME. BRAIES 1 2ICEWTTI/BBES20BE47 110
EEOF I /BEINNSRDIEHRCERINIEFES 1 3ICBEVWTTFI/BES2
1TTHE233FEHO7I/BERENHINSLIZEENS DA BEHIEST 2
IKBWTCTI/BES20E4 7 1 ILEBESOT7 I /BEFNHNSHLIEHER
OEBRINES14ICBEVWTT7I/BRES2 1 BE23 3FBO7 I /EBEIIN
S5 5BEMS LD, BIES 1 2ICBVWTT7I/BES203FE47
TICRREHDT I/ BENHISADEHKIVCEIES 1 5ICEVWTT I /BRE
52 13E2 3 3ICHBHOT I /BREIHNSLRDREH SQDHME. LTI
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[0095]

[0096]

BANES12ICEVWTT7I/BRES20T5E4 7 1 ICEHO T I/ BREHD
SIPEHERVEINES 1 6ICEVWTTIV/EES2 173E2 3 3ICEHD
7 I JBRERAIA S AR DERHH S 1R B A,

Fr, HoFESHEEGE S LT, BIESQICEHD T I /EREEIIHNS
BREZEHERUENES 1 IO 7 I /BERENNSRBRDIEHEN O DHIE
. BEAES QICEKEHHD Y I JEBEINNLARDZEHEKRVEINES 1 4 ICEEHD
I /BRI ORDIBEEN LD IAE. BEVES OICEKEEHD T I/ BRESS
NORBZEEHRUCEINES 1 5ICEHOT7 I /EBEIHNLABDIEENLAD
ik, BLAIBE S QICEEHOD 7 I /EEERIN LD EHERVEINES 1 6 I1C58
BO7 I/ BEBILINSRIEFFEN SR DIMAE. BIBFSOICEHD 7 I /4
BEIMNSRDZEHEHROCEmINES 1 7 ICRBEBEDOT7 I /BREIINSBRDIERENDS
B BHIESICEEHD 7 I/ BEIN SR DEHKOCEIIES 1 8
ICEEHD T I/ BEINSARDIEBEIN S LR DHE. BANESIICERHRDOT I
JBREINNSRZEERVEINES 1 QICETHT D7 I /EEEIMN S R 58RH
NOSRZIE, BIHIES 1 2ICEBEHO7 I /BREIHI S A EZEHEKRVEINE
=1 3ICRBEDT7 I /EREINLGEZEHEI L DA, BEIES 1 2IC58
HBO7 I/ BENDSLDIEHERVCEINES 1 4ICEHBD7 I /BEINNS
RDBREEAD SR DI, BRINES 1 2ICRBEBOF I /EREEIINSRDEHK
VESIES 1 5ICEEBD 7 I /BEREHND SRR EN S DA, CICES
FEFES 1 2ICEBHDT7 I/ BENISLDZEHKRVEINES 1 6ICEHDT
I /BEIINSRDIBRENOSRDIMBEEZTEISTLIEMNTE S,

LEREOEHE7 I VBEIRCEE 7 I /BENESWERMEARTEI %
HAGHLELZZEILE>T. LEBOBNMAEAFOMBEESTEETEHEZE T2
A ERIRT 5 ENFARETH D, DL D WERMEIF. —ARMICIE8 0%
DEDHEBRMTHY., IFELLIFIO0ORULDERMETHY., FYUFFLL
IFO 5 RLULDERMETHY, REFELLIEI OBULDOERMETH B,
e, BEEXIEEHO7 I VBEESNICT DERBED T I BEBEENSEBER. K
KXIEMMENAT I /BRI EZHEHAEDED I EICE>TH, LEBOEN
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[0097]

[0098]

HERFOHMRGELEMLZE TR EIRT 2 &ENTRETH %,

RO X /BRESNEOHERMEIE. Blast algorithm
version 2. 2. 2 (Altschul, Stephen F.
, Thomas L. Madden, Alejandro A. Schaf
fer, Jinghui Zhang, Zheng Zhang, W
ebb Miller, and David J. Lipman (199
7), TGapped BLAST and PSI—-BLAST:a n
ew generation of protein database
search programs], Nucleic Acids Res

25:3389—-3402) OF 74NN A—F—%FRHTDIZIEIC
L TRETDIENTES, Blast algorithmigx, 1%
— % v b Twww.ncbi.nlm. nih, gov/blastiC7 UV ERT B &ICL>THER
TBIENTZ D,

e, BEIROEHNES I, 10, 1 1XUF1 2ICTFINZIEHTI /B
AT, 1BET9OBBO7I/VEBREENLLZ 7 I /BEEIILS T3
BATHY., 20NBET141BEBOT7I/VBEEN S DT I /BESIEH
BEFTHY., 14273247 1EFBOT7I/BEEDL LD T I /BEECT
ISEFEMEILTH D, EEHIES O OEINSIEI3IC, BEIES 1 0DEHIIZE4
I, BERAES 1 1 OBEAIEHS IS, EESES 1 2 DEINIEE 6 ICH 2 S
nTwa,

T/, BVIFRDEHNEST13. 14, 165, 16, 17, 18XF19IC
AEINDZBEHET I /BEIPT, 1BHE20FBO7I /VBEENSLKRET
I BEIIEY VFILERITHY. 2 1T HE128FBEDT I /BEEND
D7 I /BEEINIAEEMEETHY., 12973F23 3FBEDO7 I /BRE
NoRB7 I/ BREINIITERIETH D, BIES1 3OEINIE 7 IC, B
NES14OENIESIC, BBHIES T L DEINIEIIC. BINEST16D
BeHIEE 1 OIS, ECHIES 1 7 OESIEE T 112, BHIES 1 8 DECHIILK
121, BRINES 1T IDEINIEET 3ICELEBHINTWS,
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[0099] AFEADHMFEL TIE. ISHIC, M3OTER—DOIE N—FICES

[0100]

5, EMKZERETBIENTEDS, IB7—H3EMFEE, B MEE
HRHEEOMEDEEFEINDOA%ZHIT DL MMikzBKT 5, ;iB7—H3
E hfkid, E MIKROEHERHOBELRTFEZSU L NEBKRZE T2
EhREE~YYIREZRAWEAEE (Tomizuka, K. et al.,
Nature Genetics (1997) 16, p. 133—-143,
s Kuroiwa, Y. et. al., Nucl. Acids Res. (

1998) 26, p. 3447—-—3448 ; ; Yoshida, H. et. a

., Animal Ce l | Technology:Basic an
d Applied Aspects vol. 10, p. 69—73 (K
itagawa, Y., Matsuda, T. and l i j ima, S.
eds. ), Kluwer Academic Publishers, 1
999, : Tomizuka, K., et. al., Proc. Natl. A

cad. Sci. USA (2000) 97, p. 722—-727%%558R,
) ICE>TEET D2 ENTE S,

COID e MAKEET D RIE, BENICIE. AEEREI/ DT V&
HERUBHOBELTESHEI N, DY ICEBBATREHEK (Yeast
artificial chromosome, YAC) RUV4S—ZF&ENL
Te bREI/OT) VEHRUCEEHOEGFENEAINECTFHEABRA
BYE. /v ITIORNEMRCNS VAT Iy VEMMIDEE., RUINS
DEWRALTEZHITEDEZ I EICE>TEUYHRTI I ENTE S,

Fre, BETHREBAFRMNICE>T., TOLIBE MAKOEHRUEED
ZR%EIA—RITBcDNA, WELLKIEFBECDNAZEURIIY—ILEDT
B aEER L, BE-FERAE N E/ /O —F IR EEET BH
B AsEE T EICE > T CORKEEELEERISEBEIEE
TZ 5,

ZIT. BEELTIEHAIZITERMAIE. FH L <IECHOMA., ') /33K
PIIO—VEOHALBMEREZERAWE I ENTE S,
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[0101] ZF7/=., EMNIEKSA TS —FYURBRALET7 7—SFTA AT LAM1EHFEOE

Ntk AEBd5H5% Wormstone, |I. M. et. al, I nv
estigative Ophthalmology & Visual
Science. (2002) 43 (7), p. 2301—-—2308;Ca
rmen, S. et. al., Briefings in Functio
nal Genomics and Proteomics (2002),
1 (2), p. 189—-—203;Siriwardena, D. et. al
., Ophthalmology (2002) 109 (3), p. 427 —
43 1FZR, ) tALNTWS,

BlZIE. £ MARORREEE —ARHIAE (scFv) &LTT77—Y%
EICEBREIETC RICKE TS 77 V2RI ZB 77 —IT1 AT
% (Nature Biotechnology (2005), 23, (9
), p. 1105—=1116) ZEAWVWSIENTES,

MRICHEAE T2 ETERINAE7 7 —VDEGFEBNIDIEICED
T, MRICHEET D MEOTEREIEZI— NI S5DNABIEZRET B
ZENTE D,

RRICKEAET Ds c FvdDNAEBHDERLS MIGhIE, L =FY
DHIWANII—%ZFHL. EYELBEEICEALTHEREIESL I LICEL>TE
MR EERIS T ENTES (WO092, 701047, WO92 7207
91, W0O93 706213, WO93 711236, WO93 71917
2, WO95 701438, WO95 715388, Annu. Rev. |
mmunol (1994) 12, p. 433—455, Nature B
otechnology (2005) 23 (9), p. 1105—-—1116
) o

FICEREI R ZE M kD. M3 OMEDEE T IO SF KXIEER
DUFBEICHEES I NIE. R MREDSIMI OMEERA—DITE M—TICHE
BYBEHETDIENTED, /e, MIOHHKEDBT7 —HIICHT 24
BICH LT M EET 5 (Tabb, e Mudd. M3 Oftlke
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[0102]

[0103]

B7-—H3DEEZEITS) CEEWBRTIIEICE>T, BEFBNAIEN
— ORI IEEENREINTVWRLLTH, & MRS M3 Otk &E H
—DIERN—TIHEETDIEHETZIENTED, TEN—FHPRA—TH
D EPHRINLIFEE. Zb MASM 3 Okt AFOMAESEEN%E
BLTWRZEDEBLHEHFIND,

D EDOHERICE > TELNAFXAFTHAE, b Mufk, XiEke Mk,
RAMOFEFICL > THRRICH T 2BEEEETML. FEQREEZERS 2
TEMTE S,

FEOMEALE T 2O OEZEO—FE LTk, iEDREL ST
IENTED, mEEFEHAOVAN)— (DSC) k. EADENNEE
REMD L WIBEERZBATHED SR (Tm) 2KREL., FLERICUEYT S
ENTEBEREBECHD, DSCEAVWTCTmMEEZBRAEL., ZOEEZLKRY
2T &ICE T BREMDEBVWELILER T 2 ENTE S, MEDRERE
HiE. MEOREEMHEHIBREOHEEEZRI LML TEY (Lo r
i Burton, et. al., Pharmaceutical Dev
elopment and Technology (2007) 12, p.
265—273), BREMEEBEIC., IPHELARKERIRKT DI LN TES
o MIARAEERT 2/HDMDIBIEE L TiE, BEBYIABEMBICH T ZNED
BWZE, RUKBRPTOREENMEWI EEZETBEIENTE S, AR
BINEOEH VWA’ REEVWALRELZ R SIFRSQVWO T, BLEIC
BARTAEBICE DWW THAERICHIBRIL T, E bADEREICRHE LK E
BEIRT DMENH D,

AFEBFOFARICIETAGR OBt SEN D, HKIEMEE &, AFRBOHM
KRIAEERN R ITEN 2N REBENRIN TR EDEREKT 5, (EZHRE
ERRICIE. 7 X VEREBADIEZEESaDIEE. N—EEXIE0 —#EEaxrKIE
M DI IEMBEN ST E N D, EMFNEMREICIE. BIFREEBE (BIX
. N—fEEaXIE0 —Ea~DREHMMN. NRKXXECRoITOoty v I,
BR7 X RMe, ZPRRSFUBOEME. XFF=U0BE) ShEtDd, R
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[0104]

REMBEIMEEAVWTERRIEZ I EICE > TNERICAFA ZUEREN S
ML DFENEEND, T/, AEBORBIIHRERORE XIS BEEZT
BEICT DeDICBEEBINLE D, BIAIE, BRIEH S, BNESE 774
=T A EBHREE D DEMDERICSEND, DL D ARREPOHAD
EERIE. STTOARREBOMADOLZEMEROCMAFTEEDOHRE. FLRMEDIKE
. DDA XEMEOREXITEREFICERTH 5,

T, ARPOMAKICHES L CLWI2EHIBM ARSI T s (VYO>I
b, B2 23— RFH) ICL>T. MAKEHEMEIESEMEEIBRT S &N
AIRE TH B, MKDFEHEMOARRME LTIE. WO99 /54342,
WOO00 761739, WO02,/31140%8/5NhTWEA. Zhbd
ICREINDE D TIEFRV, AFEBAOIKICITUXIEHIEMAZ AT I NN
= (N

MEBEFE=—BEE L% BALBEICEAL THKEZERY 2158
WK, BELBEEERBENI I —DHAGLEEZFERTZIENTES, i
FEGRTFOEMGEFIE LTIE, FRPMEZICEHI N MAFEOEHESEZI1— R
T 5EEF. ROBEEERIEI— RT2EETFEMFEDLELEDEEITS
TENTED, BEMAEZHESLET ZRICIE. EHEIERET & BEHERT
BEFIE. A—ORBERII—ICHEAINTWE I EHTETHY ., Xjx
DRIPRIZ—ICHBAINTWVWDB I EEAEETH D,

ERMMiEEEEE LTHERY 256, SYME. EYMiE. ERMEYE
AW Z ENTED, FICEHMMES LTE. WREEME. Gl Yo
M TCHBCOSHE (Gluzman, Y. Cel |l (1981) 23,
p. 175—182, ATCC CRL-1650). ¥ RiBHSHMPN
IH3T3 (ATCC No. CRL—1658) FvA4=—X /LR
S —HEEME (CHOMM, ATCC CCL—-—61) Yk NOEREET
EzriEM, (Urlaub, G. and Chasin, L. A. Proc

Natl. Acad. Sci. U. S. A. (1980) 77, p. 41
26—-4220) zEITBIENTE S,
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[0105]

ERREERY 25HEE. fIXIE, KEE. MEEZZETS5IENTE
Do

INSOMRRICEME T 2MKREBLRTF2RESHIRICE > TEAL, HEE
BINMAEEZIn vitroTEBTZZLICEL>THREDIEON D, HUZKEE
ICBWTIETADERIICSEL > TIRENELRDZHBENHY . AEFLEEEEZ
BFOMBEORHIOINEAIBEICERE LTOEENBTZREDOEENT D
ENHBETH D, £o>TC. AERBPOMKICIE, ERPEEGRI h/BEIEHME
HIEETHTIRE. RUNEKTRETELSNAEEYD S HUOMAEX T HZn
ROWEEMMTR 2T 2 TRASL I & 2 e 32 4ME0RER L
ILE> BNt EEND,

BH. WIEAEEMR CEEINIMAOEHD AL RF I RmD ') & v
BREPRRKIBZEPAMSNTHEY (Journal of Chroma
tography A, 705:129—-134 (1995)) . /. @
CKEHDIRFIRFDIT )V, VD273 /BEENRKL, #
ZICHINRFIORRICAEST 2 7A) VEENS I RMEIhd 2 EIHSN
TWwd (Analytical Biochemistry, 360:75
—83 (2007) ), LHL. InSOEHEINDORRIRCIEEIE. i
DOHMEFEESRER VT 7 75—t (MAOEE LA KFERRESE
) ITIEEEZRITINV, > T, AEPICITUXEMZZ T A K
UCHEZNAOEEMFYEEI N, EFEADILAFIORRICHEVNTIXIE2D
DT I /EBIARRKLUEREKE, RUOT I NMEI N/ UZREE (BIAIE B
IWARFIRFBAO IO VEREN T I MEIhAEH) FE2BTFH &N
TE%, BL. MEBESERVI I VY —HEMNMRIENTWSBRY., KR
BRICRZIMEOEHD HIL R F 2 RIFEDRREIE LEDIELEICIRE I i
o AFBAICKRDIMEEBRT 2 24KA0DFHIT. BTERRVLEBORKENS
BRBENPSERINZIEHOVWINA—FETH->TELWVL, WFNHZFE
EHAEDEZLDTH>TH LW, BEREKGCOELISAFHRBICKR TN %
ELX Y 5MIREEMEOEERVERERMGICHEZRITE N, AFBAIC
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[0106]

[(0107]

[0108]

REMBDOENRDE L UL 2FKDEFRDORA THILRFZRIFED 1 DD7 X
JBEENARRELTWRHEEETLIENTES,

AFEBPOMEKDT A V&4 TELTIE, BIAIFIGE (IgGl, Ig62, | g G3
 1964) FEZFEITFDIENTEDN, HFELLSIFIGIXIFIgR2%=ZEITF D I &
NTED,

RO LT, —MBICIIMERESEE. mROFEZHHNT 555
M, MROFEMZER YT AN, EKRFEHRRESEE (ADCC) FBHRT
ARIKRFEMRESSE (CDC) EMHEZEFLIENTE LD, ARBPILEKS
MENE T HHEIX. B7 —HI3IIWTaEEEMETHY. IFHL IEHKE
IREFHMRRENTRER (ADCP) EMTHY. LYFFL < IZESGHARIC
XgBHADCPEMZNLAMEREGSEE EEEE) THhd, BIC. K
FREBOHMAFIE, ADCPEMICIMA T, ADCCIEMRY,XIZC D CEM
EHER>TUVWTH &L,

Fonikid, W—ICETHBRI DI ENTE S, NKOLEEL, BRIE

OERAETHEAINTWS OB, SERAEEZEBINIEI L. AIAIED
SLUoORMNIZT 44— 745 —iKB. RRE. EF. BN ARA
RO F7OVILT I RTFIVERKE., FERABIABF2EBEER, Harah
Thid, fiikz o, BRIDZIENTEDL (Strategies fo
r Protein Purification and Charact
erization:A Laboratory Course Manu
al, Daniel R. Marshak et al. eds. , Coll
d Spring Harbor Laboratory Press (1
996) ;Antibodies:A Laboratory Manua
|l. Ed Harlow and David Lane, Cold Sp
ring Harbor Laboratory (1988)) A, Ihbd
ICBREI NS E DT,
oA MIST74—&LTUE P74 =2FT4—0BXMNIST4— 17
VRO NI S 74— Bk O NS T4 —, SRR OT K
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[0109]

[0110]

[0111]

T274— ¥EI/AR KNI Z 74—, BREIOX NI ST 4 —F5ZIT3
ZENTED,

zhosoosov hy>714—id, HPLCY®FPLCED®K IO N
Z74—%ZRAWVWTITY>ZENTED,

PI74=-74—o20OINITIZ74—ICAWS AT LELTE, 7OF710 >
ARNS L, T7OTAVGCGAHATLEREFZIENTES, fIZETOFTA VA
HSLERW-HASLELT,. Hyper D, POROS, Sephar
ose F. F. (Z7IV>7) E5BIFL5TENTED,

FEMREZEELRLCBEEAVNT. MRAOHEEEEZFA L TRk EE
BWIDEEHARETH D,

[(ESEMbE]

AFFAOHRE-—BY OV ar— MIEBEASI NI RESHLESWICOWT
R, EEtHEEmE L TR, MESMREE I 21LEMTH>T, Y
VA—BEILKAETET2BHE, MoBEEET 25D THNIIRFICHIRIE
mW, MESHEEMIE. )Y h—0—BUTEHMAESEMAERN T I N
THESHLEYHRIDERI N TRERDURISIERINDS, VU h—0E
& DOREGERD THMI hnIEMESHLLEMIEAROBETERHEI N,
DARKRDHESHRIVIFEEIND,

mEEMtteEmE LTiE. BIZIE,. RFviLES Y Fo/LES Y <
1A h~a14>>vC, TLANTATY, o FPy, EVOYVRAFY, EY
TZRAFv, AhbLFE—F BERNEEF CRTZFUAELIEE
DFFEBER) . #F YV —ILBLLIFZEDFEER AT hF7o 0B LLIEED
FE (FFBFE6-87746 5 RIMICEBMI NMESRH) FEHBF &N TE
b5, AFEAOMA—FEY I T a5—MIBWTIK. AV T NF2 VEEEEK
THBDITFYTHY ((1S,99)-1-7 X /-9-TFI)IL-5-7)Lb740-2,3-k RO
-9-b ROF > -4-X F)L-1H, 12H-~R > J[delES / [3,4:6,7]4 K1) T/
[1,2-b]3 /1) »=10,13(9H, 158H)-TF > ; RRK @)
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[0112] 2 BEICHERTHIENTES, COIFHTFAVIK BhimEEsE ks
BLTWD2H50D0D, MEEESE LTHIRINSICEE> TWRW, BEEEY
IF. AHOFETCEBICEIETE, 1MO7I/E%E) Vv H—BEADWEE
ERALE L CHFEICERAT 2 ENTE D, £ IFYTHVRE) Y AH—D
—ENMEE LARBTESHEN TEHRINDIZELH DD, T ORGIREE
TEBNAREBNRSREEBEINDIBNLEHNTH S,

ME—FEYI V15— MIBVWT, ik 1 2 F~DEYPDOBERIE. T
DOENE. R2MICEETIEERTTHD, ME—FEYWI> 21 s5—bD
S ld, BEMOBEBDS—EOHERD LD, RIGIEIRY - AEROFEA
EFORIGEGEEREL TREIN DD, BEOFLEWOLERGE ITER
Y, BRI2BOEYIPHEE LALREME L THEONDIDOIBEETHD, ik
13 FAOEMOBEHITTFEE., Tabs, EYEEHEEHE L TEHES
n., XL hd, ARBETEHERAE LTHYDORWRY., BER2EMEESE
AL OME—FEMI I a5 - MEEYILEEZN 2B EOEMEEHE D
MAE—FYI> 2 ar— baRTHBEERE. EYORBEEHITFTHES B
5, MEDFAOIFHTHYOHEEHUTII Y bO—ILARETHY. T
K7V OEYFEEREERE LT, 1151 0EREDIXTTHVEHES
IHDBIENTEDN, FWELLIE2HASB8ETHY., FUBFELLLIE3I D
58ETHD, BB, UEETHNIEIABOEREAIDEEL S HEICHER
BOEYEFEE I IRNERTITZ2IENTE, IFTFTHOESHE
O bO—ILLEMBZRST DI ENTEDS,

IFYTFTHAVEA T NTOUBEEET 20T, BEKEREFED (HIX
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[0113]

[0114]

(EpH3REE) TIES 7 VBRI NAEE (BBK) ICEENMRY. —5
IREMEOKEE SR (B2 FpH10F2E) TS M BRARIRLABE (F
B ICEENMRZ ZEAMONT WS, ZDLDLHABEBEERVEE#EE
ISR T D IF YT HAVEEZEALLEY IV 25— KN THL-THEAF
OMEEMRSPEFIN, WITOHDOEHEAFEHFOFHHICESINSE Z &IE
WD XTHLQL,

[V > Hh—#E]

1. FKEBEZESL ) v h—

AFEBOTE—FEYPA T2y — NI, ) o h—BERICE W TERKMRE
EIMOAHRI B v A—BEE R > TWVWD I ENEHTH D, TDEK
MEAEEERY IE. ) v H—DLPERSY. L1ERSY. XIFL2ERFICIFIE L. EEH R
KEEEER>TVWTELL, TOHFRKEEEEIE, RDOBEEWVD,

) A—LPICBEWTIERD 2DEHRDOWTNA, §RhbLE,

LPAY, ZONKEIFRAMET I /BETH>T., J) VA OHKET I/
BRAENKIRICHT 2RTF RERAETHDZIHE, Xid,

LPA, CRIMMN2FAEFSULEDT ISR AY) IRTFRTH>T
EMITHEAL, DONEKBIRKET I /VBELDIBETH>THEIT) Y
DA DIFHKET I /BEIFRLBRVWRTF REETHIBE

TdhY,

)Y A—LIUCHWTIE. LA, —(Succinimid-3-yL-N)-CH[-(CH,) n3-COOH]-C(
=0)-DREFRE R B HGEETH Y.

) Y A—L2ITHEWTIE, L2AY, -N[-(CH,LCH,~0)n7~CH,CH,~0H]-CH,~C (=0) - &E
BR&EMBIBETH D,

BUFICARFEAD Y Y A—ICDWTHRRZ D, RFEAD ) v hH—I1F. KK :
—L1-L2-LP-NH-(CH,)n1-La-Lb-Le-3 {F-L1-L2-LP-
OWTFNHDEEEZEFT 5, Fitkid, L'OFRET. L2HEE T 2D & IERA
BOKIK. THET %, MESHEEMIIL-OXREKET, LPIBEETI2DEER
SAIDOKIHTREET 20, XIELPORIH, L2AEET 2 D & IERIEID Kin
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THET b,

[0115]

[0116]

nid, O E6DEHERTH., FELIIFTHISEDEHTHY., LU
FELLIE TS 3 THD,

2. LPIZHB T 2 HKEESE

EZNUA—ICBIFIEAKEEBEICOWTERRS, Y H—LPICBWVWTIEE
KEEEEE LT 2EOEBHMIEET 2, TOVEDIE, RTF REELPH,
NRIFICERKMET I VBEETOIRTF REEER>TWBIEGAETHY ., »
D, NKRImd 7)oV UANDHRKET I /BER>TWVWBIHERTH D,

CDEIBRRTF RV A—%ERT 27 I /BOHIE. 2E6T3EIS
BREDMEBH THNIETL WV, TV UANDFHRKET X /BEE L TIE. 7 AN
SXUB. JILSYIVEE VY, UV, NLAFZY, TV TR
NRZFY, ERFTVY, FOY Y, X TLFUTHNIELIWV, THED
DLETIE, IV I VB, TRANRSFUVEEIE) U FELWA, JUKF
FLLLIFTRRSFUETHD, TOFKET I /VBOKIE. 1 XITEHT
L FFLLEFTIXXIF2THY, LYUFFLLIET1 THD,

COFMKMET X /BICKHES RTF R, 2RT2@L,S 7EOHETH N
EE <, PI/BI3UIATERINDZTI/BALIUYFEFLL, ZTOXRT
FRIEF, 2z=075=> (Phe; F) . FO > (Tyr;Y) . O (Leu
;L) . Uy (Gly;G) . 7= (Ala;A) . /~NY> (Val; V) [ U
v (Lys;K) . ¥ hILU > (Cit) . YUY (Ser;S) . 7% VB (Glu
s E) . PRISSFUEE (Asp; D) ZENSRIENDZTI/EBISRERTIFR
ThNnEE W, EARTFREBRTZ27I /B LTE L-XIFD-7 3/
BOWITNTELIWS, FELLIEFL-PI /B THD, £/, a—F I /B
o, B—TS=. e—TI/sASOVEE. ¥y—T I/ BEBEFOBEDT
T/BTH>THLL, ISIKEFAIZAIEN—XFIAEINLET I JBEDIH
KABDTI/BTH->TEHESLIL, INFDHIETHFELLIE, 72217

—v. TNy XYy )y ML)y, YV, TILEY XU,

S
FPANRSEUBEBIFBRIENTES, RTFRYUH—DONKEMIS 2F
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[0117]

BLEDRFF R E L TIE, GGF, GGFGAFZE L\,

NRIFICERAKMET I VBBEBF T 2 RTF R > H—LP& L Tidk, DGGF, KGG
F. EGGF, DGGFG, KGGFG, X IXEGGFGA'#FZ L <. L WiFZF L < I&. DGGF, KGG
F. DGGFG, XIZKGGFGT#H Y., X 5ITHFF L < (&DGGFX IZDGGFGTHH %,

LPAERKME) VO H—ERBREDREKRE LT, V2 h—LPA, ZDCXKin
B2FEEZ3UEDT) S OISR DA) TRTF RTH> TEYICHES
. DPONKIGEHDERKMET I /BEERDIFBETH>TH I SV UNDERKE
TI/BEERSBRWNES, 2BIFLIENTESL, U VEEKET S
JEEELTHEINDN., RIFRYVA—ICBWTEAKET7I /BEE LT
T UEBRAYTHBEIE. CRWBAICERZEEI T &LV, D
ORIV OF ) IRTFFRELTUE 2BXIE3LULETHNIF SV
EFFELKE TS OY -GN —RTFRTH B,

LPAS, NN SRZBZA)IRTFREEELTEHKEY) v H—ELD
A, 1FFE L < Ik, GGFGGIILXGGFGGCAZEIS B T &N TXE B,

FLPA, ZOCKMKICT) Do oA ) IRTF RESATHAKYE
BEE 5 E., LPAEPICERICHEE T I2BELRDZIEDHIDRTFR
) h—DRFETH S,

2RIFSUEDT) oo ad!) ORTF RECRmIZE L TEMIC

BLTWBEBAE., RTFRYVA—LPICBWLWTIEZAUADERDY DR TFF
RECHUIE. 227 S=v, FUSy, XYY, Yoy, S RLYY, &
), TILIZI VR FRANRZXUVBALEIENDITI/VBILRIRTF
RTEW, 22 L. TOBEDRTF R »HA—DONRKImIE, FHAKE? 2
& LCHRICEFT T AN VB, JLYI VB Vo y, Y ML
= TN ZTY PRAZFY, ERFVY, FOY Y, XET7ILFZ
VERB I EIERRL,

RPFRNEERTZD2T7I/BELTUL L-RIFD-7I/BOWINTE &
WA, WELKREL-FI/BTHD, £/, a—TI/Both, 8—75=
V. e=TIATOVEE vy-T I/ BBEOEEDOTI/BTH-TH
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[0118]

[0119]

[0120]

F<0 ISICEFBIAIEN—XAFIIMEINAET I/ BEOIFRABEOT7 I /R
EEATWTEHELIWL, PI/BOBITINSBDTI/BELALBREIZRTFR
ThHhnEEL, FYUFFELLLIF4DS56THD,

3. LP

) A—LPlE, LTDRY., JMAKEBEELRLRWVWEREERET D, 74
Hhh, UVA—LPAFEKEY v H— S ARLAWNEAETH-TH, Urh—L
PIEBDSSEDT I /VEENRTF REG LA ) IRTFROBKREICE-T
ERINNIELL, LRI, NERFICHSWTL2ICHKES L. CRIFICEWTY >
A —D-NH-(CH)n'-La-LP-Le-ER3 X IF EFEICHERELEMITHES T %
IFHFAYTHNIETMOT I/ EICBEVWTHST 5,

HIKMEY VA —&IFRSRWLPAEBRYT 27 I /BIE. FRKEESEDOLP %
BRI Z2BEDT7I/BOBRTRIINITFICREIND Z &R0, fIX
(E, L-XUFD-T X /BOWTNTH>TELIVD, FELLEFEL-FI /BT
Hd, Flee a—TI/BOM, B—TFTS=>, e—FI/ A7OVE, ¥
—T7I/BRBEOBEDTI/BTHoTEHELIL, ISITEBAIZIEN-XF
WMEI N7 I VBREDFERABEDT7TI /JBETH->TEH LU,

CDRRZLPOT X JBREESIE. FICREINLGLWD, BT D27 I /ERE
LT, 275y, FASY, A4y, US>y, 75=>, /N
. Do, MY, YV, TV U T
2TENTEDZ, TNEDHIBTHELLIE, 7=

5
YUY LYY, BV TSI VB T RIRSEUBE

= N\
>
Jl
M
\

’ =H
e
48
~t
B
NI

BFHZENTED, PI/BOBRICL >T, EWEREOD/Y—>%>
PO—ITEBIENTED, 7I/BOEIFE. 3IHMSBETLL,
FKMBEEBK LAaW) v A—LPOEAKGIE LT,

-GGF-

-GGFG-

~GFLG-

EBIFBZIENTEDD., ThEHD DB TIE, -G6F-, -GGFG-% {F@EICERA T
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[0121]

[0122]

[0123]

[0124]

[0125]

5IENTE D,

1) > 73— D-NH-(CH)n'-TRINZEEFEDTH 2D, nlid, OH 56 DEE
BTHDID, HELLIFT1THLL5DEHETHY., JYFHELIF1HSH3T
Hhd, COFWHDT I/ EEBRHLPDOCRIKICHEET 2,

4. L', L2IIHB T DEAKMEE

1) H—L1HS, —(Succinimid-3-y-N)-CH[-(CH,)n3-COOH]-C (=0)- D BEEXE D
BE. AREETVWIEKEY Y H—E43, n3ld, 1HLBDEHTHDH
FELLE2054THY., LFYIFEFLLKIF2THD, TOHFRKEEST
B D-(CH)n3-COOHICHE WT., AIIRFEEPHIE, KEBEITT7TI/ ETH
>THEIW, . JUrHA—LH-(Succinimid-3-y-N)-CH[-(CH,)n3-COOH]-C
(=0)-TH BIBEIE. ) H—L2{k. -NH-(CH,~CH,~0)n®—CH,-CH,~C(=0)-& %2 >
TneHBROMSADFELWL,

1) > #—L2A%, -N[-(CH,CH,~0)n7-CH,CH,~OH]-CH,—C (=0) - RE#R D IHE. Z
FHETWOIEHKE) v h—E&%2, n7id, 1HS540BBTHDH, TFEL
IE3XIF4THD, HEZ) D Hh—EKRFOFZI/ET) VAH—LILKHES
 REOKRBDHIVARZIET) Y A—LPONKIHEFEET S,

DLEDRKMEEEEZET DY VHA—DEEICE 2T, MEBMNRERIEY
DEYKDDOBN/- WM ZENT DI ENTED,

5. L1

) v A—L"E, —(Succinimid-3-yl-N)-(CH,)n2-C(=0)-, -(Succinimid-3-yl
-N)-CH[-(CH,)n3-CO0H]-C(=0)-. -CH,~C(=0)-NH-(CH,)n4-C(=0)-, -C(=0)-cyc
.Hex(1,4)-CH,-(N-ly-3-diminiccuS)-, XI&-C(=0)-(CH,)n>-C(=0)-DZE
TRINDBED) Y H—THd, TIT. n2id, 2Hh58DEHTHY. n
. 1THLBDEKTHY. ntlE. 1HS8DEHTHY., nsidk. 1558
DEHTH 5,

L'dD > B D-(Succinimid-3-y-N)-(CH,)n2-C(=0)-TREI N BB\ ED") >~ N
—icBWnT, [-(Succinimid-3-yl-N)-1 (&, &=



OnCusp

2744 of 10951 Ex. 1038
WO 2014/061277 97 PCT/JP2013/006178
[1£30]
o
-
0
[0126] THRINZBEEZEHT %, CDEMPBEICE T 5 3 AL MAEANDEESEALT

[0127]

[0128]
[0129]

[0130]

[0131]

[0132]

Hbd. IHICZDIHMTOTMBKEDIEEIF. MABDOEYPEDI AT 4 R
BEMDICEWTFAI—TIEFERL THET DI ENFHTHD, — A

CORBEEDD 1 MOBRETIE. COBENSEND) VAH—HNILER
TEAFLUVDRFBRFERBET 5. 974 5-(Succinimid-3-yl-N)-(CH,)n?
~C(=0)-L-ERXRKTRINZEETHD (2T, M-S —1 EHkEk

THd, ) o
[1631]
o
i & —s
N— (CHz)n?-C(-0)-L2-

o

K. n2ig, 2H 5 8DEHMTHEIN. FELLIE2H155 THD,

L'dd B5d. -(Succinimid-3-yl-N)-CH[-(CH,)n3-CO0H]-C (=0) - (& &g IC 3k~
TRk Y h—Tdh B,

L'®D > B D-CH,~C(=0)-NH-(CH,)n*-C(=0)-TRINDEBED ) » H—ITHEW
T, n*E 1T DS 8DEMTHZN, TELLWE21r56THD, TDYUH
—lF. MAEERFKRFEDAF LV ORRRFLTHRET 2. FSERABRICFZ
IT—FIEER L THEET DROEEEET D (2T MHEk—S—]
FHEKXTH D, )

#itk -S-CH,-C(=0)-NH-(CH,)n*4-C(=0)-L2—-,

L1® > B®D-C(=0)-cyc. Hex (1, 4)=CH,~(N-ly-3-diminiccuS)- T I N 5 ik

DY HhH—THBHN, 22T I-(N-ly-3-diminiccuS)-1 (FR= :
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[1£32]
o
_N;j
o

[0133] CTRINZBEEET D, COBERIIIHWVWT, 1 HNORRRETISEEE
ZEVVVA—RNICFEET DA FLUVRRRTFEREET 5, SMDRRRF
&, U >A—L2DDIBED-S-(CH)n2-C(=0)-&. ZORMDMBERFICHWT
WET B, B, ZDLDY A—TdH3-S-(CH)In8-C(=0)-IF. L' > H—
DD BEMD-C(=0)-cyc.Hex(1,4)-CH,~(N-Lly-3-diminiccuS)-& DI EEFESH I N
e ) o h—BEEFKY 5, I T, UrAH—Il&Fns M-cyc.Hex(1,4)-
JiE. 1, 4= oanxHY L EHETRd, 1) H—-C(=0)-cyc.Hex(1,4)-C
H,—(N-ly-3-diminiccuS)-IEFE & IERFD HILRZILIRFRTT X RIEE A
ML THEETD CRX; 22T Mk—NH—] IRFEBEKRTHD, ) .

[0134] [4E£33]

o)
: i 7 N N[ S-(CH2)n2-C(=0)-LP-
o
o

[0135] CZ D7 I REEEFERTIHEOT7I /EE, A0 ) > U REREDOAIES
MENKFEDOT7 I/ ETHNIELIWV, BB, COV U A—REET7 I REEDIF
. MEOTI/VBIETIZKEBEEIAFTAUBEETRLTEETDIIE
£ TED,

5%z v H—D T-cyc.Hex(1,4)-1 #EEOTH DA, 1, 4—70O0N
FHLUVEDM., ThUAD2MOBEMBR7ZILFLUVETHD, o007
FLYVE, Y7axkVFLVE, rvOAnTyILVE voox o5 L Vv E
Z0 2 MOBIREMRILKRETH>THLWL, T/, Z7zZLVE +7
FLEED, 2MHOBFEKRRIEKBETH->TH L., £/, b EIR. 6
EIROEM. MR, HOIVWEFEKRTHD. 1 XF20BRETFESD
2HOBEREBETH>TEHE LWV, ISICIE, RERT1HLSA4D2@DTILF
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[0136]

[0137]

LYETH->THLW, 4B, 2MMOHER. BELAMETH> THEEN
FUBTH>THEVWTNTELWL,

LD > B5D-C(=0)-(CH)ns-C(=0)-TRINBIHEBED") > AH—IZHBWVWT, n°
F 105 8DEHTHZID, HELLIF2H156THD, 2DV h—%,
LDy AH—EAKRIC, REDALKRZWEICEWTHEDT I VBOT
S/EETIREEEFHRLTHEET D CRA ; AZBEICBWT Mgk —
NH—1 AR TH D, ) .
ik -NH-C(=0)-(CH,)n®-C(=0)-L2-,

) A—L ' OEMEHE LT,

-(Succinimid-3-yL-N)-CH,CH,—C (=0) -
-(Succinimid-3-yL-N)-CH,CH,CH,—C (=0)-
-(Succinimid-3-yLl-N)-CH,CH,CH,CH,—C (=0) -
-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~C (=0) -
-(Succinimid-3-yL-N)-CH(-CH,—COOH)-C (=0)-
-(Succinimid-3-yL-N)-CH(-CH,CH,—~COOH)-C(=0)-
—-(Succinimid-3-yl-N)-CH(-CH,CH,CH,~COOH)-C(=0) -
-(Succinimid-3-yL-N)-CH(-CH,CH,CH,CH,-COOH)-C (=0) -
-(Succinimid-3-yl-N)-CH(-CH,CH,CH,CH,CH,~CO0H)-C (=0) -
-(Succinimid-3-y-N)-CH(-CH,CH,CH,CH,CH,CH,-COOH)-C (=0) -
—(Succinimid-3-y L-N)-CH (-CH,CH,CH,CH,CH,CH,CH,—~COOH) -C (=0) -
—(Succinimid-3-yl-N)-CH(-CH,CH,CH,CH,CH,CH,CH,CH,~COOH) -C (=0) -
-CH,—C (=0) -NH-CH,—C (=0) -

-CH,—C (=0) NH-CH,CH,—C (=0) -

-CH,—C (=0) NH-CH,CH,CH,—C (=0) -

—CH,~C (=0) NH-CH,CH,CH,CH,~C (=0) -

—CH,—C (=0) NH-CH,CH,CH,CH,CH,-C(=0) -
-C(=0)-cyc.Hex(1,4)-CH,—~(N-ly-3-diminiccuS)-
-C(=0)-Ary|l-CH,~(N-Ly-3-diminiccuS)-
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[0138]

[0139]

[0140]

[0141]

[0142]

-C(=0)-cyc.Het-CH,~(N-ly-3-diminiccuS)-
-C(=0)-CH,~C(=0)-
-C(=0)-CH,CH,~C (=0) -
~C(=0)-CH,CH,CH,~C (=0) -
~C (=0)-CH,CH,CH,CH,~C (=0) -
~C (=0) -CH,CH,CH,CH,CH,~C (=0) -
~C (=0) ~CH,CH,CH,CH,CH,CH,~C (=0) -
EHEBFBZIENTEDS (Aryld 2 MOFERRIEKITRE. cyc. Hetld 2 ffid
RRERREZTT, ) .
6. L2

1) > #3—L2&, -NH-(CH,~CH,~0)n®-CH,~CH,~C(=0)-, -N[-(CH,CH,~0)n7-CH,CH
,~O0H]-CH,~C(=0)-, XI&-S-(CH,)n3-C(=0)-TRINBEED) v H—TH BN
CLPPREELACEH LK. COBRLZEEEEERD, e, nfik. OD
56 DEMTHY., n7iE. 1HS4DEHTHY. ndlk, 1556 DEHT
H B

L2D D B D, -NH-(CH,CH,0)ne—CH,~CH,~C(=0)-TRrINdEED ) > Hh—IC
HBWT, néld, O L E6DEHTHDIHN, WELLLIF2,154THD, YK
)Y A—IERIFOT7 I/ HDOEBRRFTCLICHE L. REOKRIKDOHILR=
IETLPONXKIFEES T D, 2B, L'H~(Succinimid-3-y -N)-CH[-(CH,)n
3-COOH]-C(=0)-Tdh 3> & ZiF. L2D D E D, -NH-(CH,LH,0)né~CH,~CH,~C (=0) -
DH»BFEE L. BD. neld0 &7 %,

L2D 5 B @D, -N[-(CH,CH,~0)n7—CH,CH,~0H]-CH,-(C(=0)-TRI N2 ) > H—
(E S ICHRARTERKMEY V> h—TH 5,

L2 5D, -S-(CHYNn8-C(=0)-ICH W T, ndlE. 1156 DEKTHDH
EFFLLIE2AAS54TH D,

) h—L2OEKH & LTI,
~NH-CH,CH,~C (=0) -
~NH-CH,CH,0-CH,CH,~C (=0) -
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[0143]

[0144]

-NH-CH,CH,0-CH,CH,0-CH,CH,—C (=0) -
~NH-CH,CH,0~CH,CH,0~CH,CH,0~CH,CH,~C (=0) -
-NH-CH,CH,0-CH,CH,0-CH,CH,0-CH,CH,0-CH,CH,-C (=0) -
-NH-CH,CH,0-CH,CH,0-CH,CH,0-CH,CH,0-CH,CH,0-CH,CH,-C (=0) -
~NH-CH,CH,0-CH,CH,0~CH,CH,0~CH,CH,0-CH,CH,0~CH,CH,0-CH,CH,~C (=0) -
-N(-CH,CH,~0—CH,CH,-0H)-CH,—C (=0) -

-N (-CH,CH,~0-CH,CH,~0-CH,CH,~0H) -CH,-C (=0) -

-N (~CH,CH,~0-CH,CH,~0-CH,CH,~0-CH,CH,~0H) -CH,~C (=0) -

-N (~CH,CH,~0-CH,CH,~0-CH,CH,~0-CH,CH,~0-CH,CH,~0H) —CH,~C (=0) -
EHBEIFTDHIENTX S,

T 51CL2A-S-(CH,)ne-C(=0)-DHE., #AEDLIT BLFE, -C(=0)-cyc. Hex
(1,4)-CH,~(N-Lly-3-diminiccuS)-Tdh 5D T, -L'-L2-) > Hh—DEHFHIE L
T,

-C(=0)-cyc.Hex(1,4)-CH,—~(N-ly-3-diminiccuS)-S-CH,—C (=0)-

-C(=0)-cyc. Hex(1,4)-CH,-(N-ly-3-diminiccuS)-S-CH,CH,-C(=0)-
-C(=0)-cyc. Hex(1,4)-CH,-(N-ly-3-diminiccuS)-S-CH,CH,CH,—C (=0) -
-C(=0)-cyc. Hex(1,4)-CH,~(N-ly-3-diminiccuS)-S-CH,CH,CH,CH,~C (=0) -
-C(=0)-cyc. Hex (1, 4)-CH,—(N-ly-3-diminiccuS)-S-CH,CH,CH,CH,CH,—C (=0) -
-C(=0)-cyc.Hex (1, 4)-CH,~(N-ly-3-diminiccuS)-S-CH,CH,CH,CH,CH,CH,—C (=0) -
EEEFTDHIENTE D,

7. La

) A—mdLaid. —C(=0)-NH-, -NR'-(CH,)n°-, -0-DRBEDWVTNINT
HDdMN. XITBEFEETHBN. nld, 1HS6DEHKTHY. RIFE. KRE
F. KFBH1HDS56DF7ILFIE, -(CH)n2-CO0H, XIF-(CH,)n®-OHTH Y.
nald, BEOD 154 THY., nbid, 1H56DEETHD,

)oA—DL2DOED T X REETH H-C(=0)-NH-1F, Z=FRFFRIDLYIC
AT B, )V A—DL2D DI BD-NR'-(CH,)n°-T&H B HEERDICHEWT, n®
E. 1S 6DBETHY., FWELLIFTHS3THD, HEHMOIEAFL
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[0145]

VRIDBLEYICHEE T B, RTIE. KRRFUFIKRFRE 1 HS56DPILFILETH
DM, RFB1 LS 6DTILFILEDHEE. BEHERTH> TEIHEENRT
Ho>THLW, BIZIFE, AFIE, TFILE TOEILE AV T7OBEILE
ITTFIE, AVTFILE, sec—TFIE, tert—TFILE RV
FILE, A YRVFIER, 2—XFITFILE, XARVFILE, 1-TF
LTOEILE, ANFIILE, AYANFIVILE, 4 —AFIRVFILE, 33—
AFIRYFIE, 2—AFILRYFILE, 1 —AXAFILRVFILE, 3,3 -
AFILTFILE, 2,2 - AFILTFILE, 1,1 = XAFILTFILE,

1, 2= AFITFILE, 1,3 AFILTFINE, 2,3 AFILTF
WERO2 —IFINTFILREEZRFEZIENTES, ChEDDETHE
L<IE, XFILEXEIFILETH D, R1H. -(CH)n2-COOHTRI D HEE
DEXE, nald, BRO 1 M54 THED, FELLIF1XF2THB, R1H
o ~(CHONnP-OHTRINZEEDE X, n2E, 1HS56DEHRTHIH, X
LLIETXIE2TH B, R1& LTI, KFERF. XFILE TFILE, -CHCLO
OH, —CH,CH,~COOH, 3{&-CHCH-OHA4FF L <. L WUIFF L <&, KFERF.
X FILE, -CHLOOHTH 2, ILHICHELLIFKREFTH 2, b, VR
—DLaERIE-0-, RUIFHEHEETH>THIL,

8. Lb

) A—dDLeiF, -CR2(-R3)-, -0-, -NR*-DEEEDNT NI TH DD,
MIFHEEETHY ., RREUR3E, BLXMITIC, KREF. REBER1HLH6D
7ILFI)LE, —(CH)ne-NH,. -(CH,)n?—-COOH, XiZx-(CH)ne-OHTaH Y. R4,
KERRFRITRFBHIANL6DTILFILETHY, nold, 0N 5 6 DEHT
HY. ndlE, BRD1H54THY. neld. BROONSA4THBH. neX
(EZne N0 TH B & X, RRRURIERA— & IE AR SR,
RERURIDTZILFIETHDEE, COTILFILEEFRITEITZT7ILFIL
BHERBRICBIRINDTILFILETH S, R2ZRURID-(CH)nc-NH,DIEETH
&%, neld, ONSO6DEHTHI., FELLIFOTHIH., HDWVIE
IS5 THD, BB, B0 THDEZIFRZRURIUEIA—ICIEFRS AL, R
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2 R U'RBH-(CH,)nd-COOHDIBETH D & X, ndld. BHD 1 54 THZDH
CBEFFLLIFTIRIZ2TH B, RZRURIA-(CH)ne-O0HD#EETH 5 & X, ne
iE. BHOOALATHDH, FELIFIXIE2TH D,

R2KRUR3IE LTHFF L IE, KFREREF. AFILE, TFILE, -NH,, -CHLCH
,CH,NH,, —CH,CH,CH,CH,NH,, —CH,CH,CH,CH,CH,CH,NH,. —CH,COOH, —-CH,CH,~COOH, -C
H,OH, X IdZ-CH,CH,~OHAY4FE L <. K WHFE L < IE. KFR|EF. XA FILE, -NH
»« —CH,CH,CH,CH,NH,, —-CH,COOH, —CH,CH,~COOH, -CH,0H, 3 I|%-CH,CH,~OHT & %

o SHICHELLKIFIKEERETTH D,

ReA, IRFBRET WS 6DTILFILETHY, COFIFILEEFRICHTS
PILFIEERABICBIRINDI ZILFILETH D, R E L TUHUIKERFXIE
AFNEIFELL. LYIFELLIFKEBERTFCTH S,

1) > A —@D-NH-(CH)n 1 -La-Lb-TRINZEEDEEKF & LT,
~NH-CH,-
~NH-CH (-Me) -

-NH-C (-Me) ,—
~NH-CH,-CHMe~-

~NH-CH (-CH,0H) -
~NH-CH (~CH,COO0H) -
~NH-CH (-CH,CH,COO0H) -
~NH-CH (~CH,CH,CH,CH,NH,) -
~NH-CH,CH,—
~NH-CH,-0-CH,~
~NH-CH,CH,—0-
~NH-CH,CH,~0-CH,~
-NH-CH,CH,C (-Me) ,~
~NH-CH,CH,NH-
~NH-CH,CH,NH-CH,-
~NH-CH,CH,NMe—CH,~
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~NH-CH,CH,NH-CH,CH,~
~NH-CH,CH,NMe—CH,CH,-
~NH-CH,CH,N (~CH,CO0H) -CH,-
~NH-CH,CH,N (~CH,CH,0H) —CH,-
~NH-CH,CH,N (~CH,CH,0H) -CH,CH,~
~NH-CH,CH,CH,C (=0) ~NHCH (~CH,0H) -
~NH-CH,CH,CH,C (=0) -NHCH (-CH,CO0H) -
~NH-CH,CH,CH,C (=0) ~NHCH (—CH,CH,CH,CH,NH,) -
~NH-CH,CH,CH,—
~NH-CH,CH,CH,CH,-
~NH-CH,CH,CH,CH,CH,~
~NH-CH,CH,CH,CH,CH(NH,) -
FEFEITBIENTE S,

[0147] ZhEFEDS>BMFEL I
~NH-CH,-
~NH-CH,—~CH (Me) -
~NH-CH (~CH,0H) -
~NH-CH (~CH,CH,COOH) -
~NH-CH,CH,-
~NH-CH,~0-CH,~
~NH-CH,CH,-0-
~NH-CH,CH,—-0—CH,-
-NH-CH,CH,C (-Me) ,~
~NH-CH,CH,NH-
~NH-CH,CH,NH-CH,~
~NH-CH,CH,NMe—CH,~
~NH-CH,CH,NMe—CH,CH,-
~NH-CH,CH,N (~CH,CO0H) -CH,-
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~NH-CH,CH,N (~CH,CH,0H) -CH,-
~NH-CH,CH,N (~CH,CH,0H) -CH,CH,~
~NH-CH,CH,CH,C (=0) ~NHCH (-CH,0H) -
~NH-CH,CH,CH,C (=0) ~NHCH (-CH,COO0H) -
~NH-CH,CH,CH,-
~NH-CH,CH,CH,CH,-
~NH-CH,CH,CH,CH,CH,—
LEEBIFBIENTE %,

[0148] & uWiFE L <&,
~NH-CH,-
~NH-CH,CH,-
~NH-CH,-0-CH,~
~NH-CH,CH,~0-
~NH-CH,CH,~0—CH,-
~NH-CH,CH,NH-
~NH-CH,CH,NH—-CH,-
~NH-CH,CH,N (~CH,COOH) —CH,—
~NH-CH,CH,N (~CH,CH,0H) ~CH,CH,—
~NH-CH,CH,CH,C (=0) ~NHCH (~CH,COOH) -
~NH-CH,CH,CH,~
~NH-CH,CH,CH,CH,-
~NH-CH,CH,CH,CH,CH,—
HEEFBENTES,

[0149] TIHICHFFRLSIE
~NH-CH,~
—NH-(CH,) ,~
—NH-(CH,) 5~
~NH-CH,-0-CH,~
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[0150]

[0151]

[0152]

[01563]

~NH- (CH,) ,~0—-CH,-
TH D,
9. Le

) A—>DLeld, -CH-XIF-C(=0)-TdH 5, UK v H—ICBVWTHESYE
btEMERBET D, VA—DLe& LTIE, CEO)-AEUEFE LV,

') > B —D-NH-(CH)n' -La-Lb-Le-FRIE, BHRELTA DL 7TRFOHEHK
THHDEOPFTELWA, ILHICHELLIFESXIZ6ERTOHEREET D
DThHd,

AFEPFOHE—FEYWOA T2y — M, EEMBERICEBEIL2%ICIE) >
H—EBDH BT S . NH,—(CHy)n1-La-Lb-Le—(NH-DX) TR E N 2 S DS
BHRAER L CRIEREFRERIT 5, ARPAOREK-—FYI > 15—~
MO WS NIMERMRE RN T 2NESMFEEARE LT, ZICETREY
Y A—DO-NH-(CH)n ' -La-Lb-TRINZEEICL A FEEIE., KW 7 I
HEG o BEMasET 2NESMFEFREB T2 B TEDD, HIC
FELVWEDIIROEDTH S :

NH,-CH,~C (=0) - (NH-DX)
NH,-CH,CH,~C (=0) - (NH-DX)
NH,-CH,CH,CH,—C (=0) - (NH-DX)
NH,-CH,~0-CH,~C (=0) - (NH-DX)
NH,-CH,CH,~0~CH,~C (=0) - (NH-DX)

728, NH,~CH,~0-CH,~C(=0)-(NH-DX) DIZ & IR 2 FRICH 2D 7 I F—I/LiEiE
NARLETHDH, THICASHHELT
HO-CH,~C (=0) - (NH-DX)

NEREIND, CNSOILEMEARPFORK—EYI a7 — bDORE
hEEE L THFEICAWD I ENTE B,

EMaIT XY THVETBIARRAOHTK-—EYPI a5 —MIBWTIE
 UTFICRE T 2BEOEY— ) 0 h—BERLERBICEESIELEDON
FELWL, ThoDFEY— ) v h—BEERa. 1 ikdhrY FEEais
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[0154]

[0155]

[0156]

LT, 15571 05EEIERIFIVD, FELLE2H58THY., LY
WFELLIE3INSB8THB, IFE LW Y- v Hh—\EERDE LTUT
DEDZETBHIENTE D,
10. LPAFKMUBEEZ SLHE DEKA

EW— ) o Hh—EBEBMDTH>T, LPHA, NRWICERKETI /BREZET
LRTFREEEL>TWLIEY - ) v Hh—#EEE DI, -L'-L2-LP-NH-(CH,
JnT-La-Lb—Lc=(NH-DX) X |Z-L 1 -L2-LP=(NH-DX) D\ TN A DEMRTHEIES %
o INLDEY—)H—BERDEBWNT 2E5MODY Y H—DHEAED
FIILUTDRY TH 5,

Jyroh—LE, EY—) o Hh—BERLsEMFICFAI—FTILEEENL
THEESIEDEE(E. -(Succinimid-3-yL-N)-(CH,)n2-C(=0)- {£-CH,~C (=0) -
NH-(CH,)n4-C(=0)-Tdh Y., EWY—") v Hh—BESEDEMFICT I REEEN

LTHEIHE S & =1E, -C(=0)-cyc. Hex (1, 4)-CH,-(N-Ly-3—-diminiccuS) -3 &
-C(=0)-(CH,)n5-C(=0)-TH %,

) h—L2ik, Y h—L'A, —(Succinimid=-3-yl-N)-(CH,)n2-C(=0)-X iF
-CH,~C(=0)-NH-(CH,)n*-C(=0)-TdH % & T (FBEFEAT L.

) > HA—L1 A, -C(=0)-(CH)n®-C(=0)-Tdh % & XL, -NH-(CH,~CH,~0)n®-CH,~
CH-C(=0)-XIFBIEE I SRBIEN D, 8. -S-(CH)Ine-C(=0)-D ) > H—IZ

)Y H—L'D>BD-C(=0)-cyc. Hex(1,4)-CH,~(N-Lly-3-diminiccuS)-& M#H
HFELETHERAIND,

') > B —D-NH-(CH)n ' -La-Lo-Le-FRlE. 3L 7TRTFOERTHIHE
BIELW, 405 TRTOERDBETIFE. LUFFLIFEXIEE6RT
DERD) v H—TH 5B, ) H—D-NH-(CH)n1-La-L>-ER5 D EKE (.
SEICERBA L& B Y TH B H. -NH-CH,CH,~C(=0)-. -NH-CH,CH,CH,~C(=0)-. -NH
-CH,—0-CH,-C(=0)-, 3 I(&-NH-CH,CH,~0-CH,~C(=0)-D"4FICIFE LV E D TH %,

1) > H—D-Le-ER3E-C(=0)-DIF & L L,

NARIICERKET I VERABTE2RTIFRTHZ ) v hH—5E50EY—
VH—EEHSE L TERRNICIEUTOEDAEISTZ I ENTE S,
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[0157] FEH— ) v Hh—BEBYEMKICFA I —FTILEEEN L THEEIE DL
HDEY— ) v Hh—BEBDE LTE, SRR -
-(Succinimid-3-y-N)-(CH,)n2-C(=0)-DGGF-NH-(CH,) n1-La~L b~ ~ (NH-DX)
~(Succinimid=-3-y-N)-(CH,)n2-C (=0) -KGGF-NH-(CH,) n =L a=L b=~ (NH-DX)
-(Succinimid=-3-y-N)-(CH,)n2-C (=0) ~EGGF-NH-(CH,) n 1 =L a=L b=~ (NH-DX)
~(Succinimid-3-yL-N)-(CH,)n2-C (=0) -DGGFG-NH-(CH,)n 1 -La~L b~ ¢~ (NH-DX)
~(Succinimid-3-yL-N)-(CH,)n2-C(=0) -KGGFG-NH- (CH,)n ' —La-L >~L <~ (NH-DX)
~(Succinimid-3-y -N)-(CH,)n2-C(=0) -EGGFG-NH-(CH,)n ' -L2-L >~L - (NH-DX)
TRINDBEDEDEBEIFEZIENTESD, TIT. n2A. 2HhS55T, -
NH-(CH,)n1-La-Lb-Le-#843 A%, -NH-CH,CH,~C(=0)-. -NH-CH,CH,CH,~C(=0)-, -N
H-CH,-0-CH,—C(=0)-, X |(&-NH-CH,CH,~0-CH,~C(=0)-TH Bt DHIFF L <. &
oo LPOEMICEEES LB DEEFE LV,

[0168] & U EBMAEMICIE, RK :

-(Succinimid-3-yL-N)-(CH,)n2-C(=0) -DGGF-NH-CH,CH,~C (=0) - (NH-DX)
~(Succinimid-3-y -N)-(CH,)n2-C (=0) -DGGF-NH-CH,CH,CH,—C (=0) - (NH-DX)
-(Succinimid-3-y L-N)-(CH,)n2-C (=0) ~-DGGF-NH-CH,~0-CH,~C (=0) - (NH-DX)
~(Succinimid-3-yL-N)-(CH,)n2-C (=0) -DGGF-NH-CH,CH,~0—CH,~C (=0) - (NH-DX)
~(Succinimid=-3-yL-N)-(CH,)n2-C (=0) -KGGF-NH-CH,CH,~C (=0) - (NH-DX)
~(Succinimid-3-y-N)-(CH,) n2-C (=0) -KGGF-NH-CH,CH,CH,~C (=0) - (NH-DX)
~(Succinimid-3-y-N)-(CH,) n2-C (=0) ~KGGF~NH-CH,~0-CH,~C (=0) - (NH-DX)
~(Succinimid-3-y -N)-(CH,)n2-C (=0) ~-KGGF —NH-CH,CH,~0—-CH,—C (=0) — (NH-DX)
~(Succinimid-3-y -N)-(CH,)n2-C(=0) -DGGF G-NH-CH,CH,—C (=0) - (NH-DX)
~(Succinimid-3-y -N)-(CH,)n2-C (=0) -DGGF G-NH-CH,CH,CH,~C (=0) - (NH-DX)
~(Succinimid-3-y L-N)-(CH,) n?-C (=0) -DGGF G-NH-CH,~0-CH,~C (=0) - (NH-DX)
-(Succinimid-3-y-N)-(CH,)n2-C (=0) ~-DGGF G-NH-CH,CH,~0-CH,~C (=0) - (NH-DX)
-(Succinimid-3-y-N)-(CH,)n2-C (=0) ~KGGF G-NH-CH,CH,~C (=0) - (NH-DX)
~(Succinimid-3-y -N)-(CH,)n2-C (=0) -KGGF G-NH-CH,CH,CH,-C (=0) - (NH-DX)
-(Succinimid-3-y-N)-(CH,)n2-C (=0) -KGGF G-NH-CH,~0-CH,~C (=0) - (NH-DX)
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[0159]

—-(Succinimid=-3-yl-N)-(CH,) n2-C(=0) -KGGF G-NH-CH,CH,-0-CH,-C (=0) - (NH-DX)

AR -

-(Succinimid-3-yl-N)-(CH,)n2-C(=0)-DGGF-(NH-DX)

-(Succinimid-3-yL-N)-(CH,)n2-C(=0)-KGGF-(NH-DX)

-(Succinimid=3-y-N)-(CH,)n2-C (=0)-DGGF G- (NH-DX)

—(Succinimid-3-yl-N)-(CH,)n2-C(=0) -KGGF G- (NH-DX)

TRINDZEDHPFFELL, LUHHELCIE n2d 2XIE5TH D,
ISICTFFEFLLIE. nm2AS5DEDTHY ., R :

-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~C (=0) -DGGF -NH-CH,CH,~C (=0) - (NH-DX)

-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~C (=0) -DGGF -NH-CH,CH,CH,~C (=0) — (NH-DX

)

-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~C (=0) -DGGF-NH-CH,—0-CH,~C (=0) — (NH-D

X)

-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~C (=0) -DGGF -NH-CH,CH,—0-CH,—C (=0) - (NH

-DX)

-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~C (=0) -KGGF-NH-CH,CH,—C (=0) - (NH-DX)

-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,-C (=0) -KGGF -NH-CH,CH,CH,~C (=0) — (NH-DX

)

-(Succinimid-3-y-N)-CH,CH,CH,CH,CH,~C (=0) -KGGF-NH-CH,—-0-CH,-C (=0) - (NH-D

X)

-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~C (=0) ~KGGF -NH-CH,CH,—-0-CH,—C (=0) - (NH

-DX)

-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~C (=0) -DGGF G—NH-CH,CH,—C (=0) — (NH-DX)

-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~C (=0) -DGGF G-NH-CH,CH,CH,~C (=0) - (NH-D

X)

-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~C (=0) -DGGF G-NH-CH,-0-CH,-C (=0) - (NH-

DX)

-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~C (=0) -DGGF G-NH-CH,CH,—0-CH,-C (=0)-(N
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H-DX)

[0160]

~(Succinimid-3-yL-N)-CH,CH,CH,CH,CH,~C (=0) ~KGGF G-NH—CH,CH,—C (=0) - (NH-DX)
~(Succinimid-3-yL-N)-CH,CH,CH,CH,CH,~C (=0) ~KGGF G-NH—CH,CH,CH,~C (=0) — (NH-D
X)

-(Succinimid-3-y-N)-CH,CH,CH,CH,CH,~C (=0) -KGGF G-NH-CH,—0-CH,-C (=0) — (NH-
DX)

-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~C (=0) -KGGF G-NH-CH,CH,-0-CH,-C (=0) - (N
H-DX)

XIER= -

-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~C (=0) -DGGF - (NH-DX)
-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~C (=0) —-KGGF - (NH-DX)
-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~C (=0) -DGGF G— (NH-DX)
-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~C (=0) -KGGF G— (NH-DX)
THRINDZHEDTH D,

INLDIETEILICHFFLLIE, RA -
-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~C (=0) -DGGF-NH-CH,CH,—C (=0) - (NH-DX)
-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,-C (=0) -DGGF-NH-CH,CH,CH,~C (=0) — (NH-DX
)

-(Succinimid-3-y-N)-CH,CH,CH,CH,CH,~C (=0) -DGGF-NH-CH,—-0-CH,-C (=0) - (NH-D

X)

-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~C (=0) -DGGF -NH-CH,CH,-0-CH,~C (=0) - (NH
-DX)

-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~C (=0) -DGGF G—NH-CH,CH,—C (=0) — (NH-DX)

-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~C (=0) -DGGF G-NH-CH,CH,CH,~C (=0) - (NH-D
X)

-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~C (=0) -DGGF G-NH-CH,-0-CH,-C (=0) - (NH-

DX)

-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~C (=0) -DGGF G-NH-CH,CH,—0-CH,-C (=0)-(N
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H-DX)
XAIF R :

[0161]

[0162]

- (Succinimid-3-y -N)-CH,CH,CH,CH,CH,~C (=0) -DGGF - (NH-DX)
~(Succinimid-3-y L-N)-CH,CH,CH,CH,CH,~C (=0) ~DGGF G- (NH-DX)
TRINDEDTH D,
EY— ) U h—BERYERBICFA I -—FTILEEEN L THAIE S
BHD., BIOREHDEY— 1) > Hh—#EEEHD & L TR -
~CH,—C (=0)-NH- (CH,) n4-C (=0) ~DGGF-NH- (CH,) n ' =L a—L b—L = — (NH-DX)
~CH,—C (=0)-NH- (CH,) n4-C (=0) ~KGGF-NH- (CH,) n ' =L a—L b—L = — (NH-DX)
~CH,~C (=0)-NH- (CH,) n4=C (=0) ~EGGF-NH- (CH,) n " =L a-L b—L ¢ — (NH-DX)
~CH,~C (=0)-NH-(CH,) n4~C (=0) ~-DGGF G-NH- (CH,) n ' =L 2 =L b~ ¢ = (NH-DX)
~CH,~C (=0)-NH-(CH,) n4~C (=0) ~KGGF G-NH- (CH,) n ' =L 2 =L >~ ¢ = (NH-DX)
~CH,-C (=0)-NH-(CH,) n+~C (=0) ~EGGFG-NH- (CH,) n ' =L 2 =L b~ ¢ = (NH-DX)
TRINDBIDEREIFBIENTES, TIT, n*H, 2H 55T, -NH-(CH,
Ynt-La-Lb-Lc-#R43 A%, -NH-CH,CH,~C(=0)-, -NH-CH,CH,CH,-C(=0)-, -NH-CH,-0
-CH,~C(=0)-, XI3-NH-CH,CH,~0-CH,~C(=0)-TH 3L DM IFFE L <. F7/, LP
DEMCEFEFBELIZEDOEIFELL,
F Y BRI,
~CH,~C (=0) -NH- (CH,) n*=C (=0) ~-DGGF-NH-CH,CH,-C (=0) - (NH-DX)
~CH,~C (=0) -NH- (CH,) n4~C (=0) ~-DGGF-NH-CH,CH,CH,~C (=0) — (NH-DX)
~CH,~C (=0)-NH-(CH,) n+—C (=0) ~-DGGF-NH-CH,~0—CH,—C (=0) - (NH-DX)
~CH,—C (=0)-NH- (CH,) n4—C (=0) ~DGGF-NH-CH,CH,-0—CH,-C (=0) - (NH-DX)
-CH,~C (=0) -NH-(CH,) n4-C (=0) ~KGGF-NH-CH,CH,-C (=0) - (NH-DX)
~CH,—C (=0) -NH- (CH,) n4—C (=0) -KGGF —~NH-CH,CH,CH,~C (=0) - (NH-DX)
~CH,-C (=0)-NH-(CH,) n4-C (=0) ~-KGGF-NH-CH,~0—CH,—C (=0) - (NH-DX)
~CH,-C (=0)-NH- (CH,) n4~=C (=0) ~KGGF-NH-CH,CH,-0~CH,-C (=0) - (NH-DX)
~CH,-C (=0) -NH- (CH,) n4~C (=0) -DGGF G-NH-CH,CH,-C (=0) - (NH-DX)
~CH,~C (=0)-NH- (CH,) n*+~C (=0) ~DGGF G-NH-CH,CH,CH,~C (=0) - (NH-DX)
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[0163]

—CH,~C (=0) —NH-(CH,) n4~C (=0) ~DGGF G-NH-CH,~0—CH,~C (=0) - (NH-DX)
—~CH,~C (=0) —NH- (CH,) n4~C (=0) ~DGGF G-NH-CH,CH,~0~CH,—C (=0) - (NH-DX)
—CH,—C (=0) -NH-(CH,) n* C (=0) ~KGGF G-NH-CH,CH,~C (=0) - (NH-DX)
—CH,—C (=0) ~NH- (CH,) n* ~C (=0) ~KGGF G-NH-CH,CH,CH,~C (=0) - (NH-DX)
—CH,~C (=0) ~NH-(CH,) n4—C (=0) ~KGGF G-NH-CH,~0~CH,~C (=0) - (NH-DX)
~CH,~C (=0) —NH- (CH,) n4—C (=0) ~KGGF G-NH-CH,CH,~0~CH,—C (=0) - (NH-DX)
XiER=
~CH,~C (=0) -NH- (CH,) n*~C (=0) ~DGGF— (NH-DX)
~CH,~C (=0) ~NH-(CH,) n*~C (=0) ~KGGF— (NH-DX)
—CH,—C (=0) -NH-(CH,) n* ~C (=0) ~DGGF G- (NH-DX)
~CH,~C (=0) -NH-(CH,) n*~C (=0) ~KGGF G-NH- (NH-DX)
THDEDLHEFE LWL,

JYUFELLIE, ntHA2DEDTHY,
~CH,—C (=0) ~NH-CH,CH,~C (=0) ~DGGF~NH-CH,CH,~C (=0) - (NH-DX)
—CH,—C (=0) -NH-CH,CH,~C (=0) ~DGGF~NH-CH,CH,CH,~C (=0) - (NH-DX)
—CH,~C (=0) ~NH-CH,CH,~C (=0) ~DGGF-NH-CH,~0-CH,~C (=0) - (NH-DX)
—CH,~C (=0) ~NH-CH,CH,~C (=0) ~DGGF~NH-CH,CH,~0~CH,~C (=0) - (NH-DX)
—CH,—C (=0) ~NH-CH,CH,~C (=0) ~KGGF~NH-CH,CH,~C (=0) - (NH-DX)
~CH,—C (=0) -NH-CH,CH,~C (=0) ~KGGF~NH-CH,CH,CH,~C (=0) - (NH-DX)
—CH,~C (=0) ~NH-CH,CH,~C (=0) ~KGGF~NH-CH,~0-CH,~C (=0) - (NH-DX)
~CH,~C (=0) ~NH-CH,CH,~C (=0) ~KGGF~NH-CH,CH,~0~CH,~C (=0) - (NH-DX)
~CH,~C (=0) ~NH-CH,CH,~C (=0) ~DGGF G-NH-CH,CH,~C (=0) - (NH-DX)
—CH,~C (=0) ~NH-CH,CH,~C (=0) ~DGGF G-NH-CH,CH,CH,~C (=0) - (NH-DX)
—~CH,~C (=0) -NH-CH,CH,~C (=0) ~DGGF G-NH-CH,~0-CH,~C (=0) - (NH-DX)
~CH,—C (=0) -NH-CH,CH,~C (=0) ~DGGF G-NH-CH,CH,~0~CH,—C (=0) — (NH-DX)
~CH,~C (=0) ~NH-CH,CH,~C (=0) ~KGGF G-NH—CH,CH,~C (=0) - (NH-DX)
—CH,~C (=0) ~NH-CH,CH,~C (=0) ~KGGF G-NH—-CH,CH,CH,~C (=0) - (NH-DX)
—~CH,~C (=0) -NH-CH,CH,~C (=0) ~KGGF G-NH-CH,~0~-CH,~C (=0) - (NH-DX)
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[0164]

[0165]

~CH,~C (=0) ~NH-CH,CH,~C (=0) ~KGGF G-NH-CH,CH,~0~CH,~C (=0) — (NH-DX)
AR -
~CH,~C (=0) ~NH—CH,CH,~C (=0) ~DGGF - (NH-DX)
~CH,~C (=0) ~NH—CH,CH,~C (=0) ~KGGF - (NH-DX)
~CH,~C (=0) ~NH=CH,CH,C (=0) ~DGGF G- (NH-DX)
—-CH,—C (=0) -NH-CH,CH,—C (=0) -KGGF G— (NH-DX)
TH D,
T HICHFE LI,
-CH,-C (=0) -NH-CH,CH,—C (=0) -DGGF-NH-CH,CH,—C (=0) - (NH-DX)
-CH,-C (=0) -NH-CH,CH,—C (=0) -DGGF-NH-CH,CH,CH,—C (=0) - (NH-DX)
-CH,-C (=0) -NH-CH,CH,~C (=0) -DGGF-NH—-CH,-0-CH,-C (=0) - (NH-DX)
-CH,-C (=0) -NH-CH,CH,~C (=0) -DGGF-NH-CH,CH,-0-CH,—C (=0) - (NH-DX)
-CH,-C (=0) -NH-CH,CH,-C (=0) -DGGF G-NH-CH,CH,—C (=0) - (NH-DX)
-CH,-C (=0) -NH-CH,CH,-C (=0) -DGGF G-NH-CH,CH,CH,—C (=0) - (NH-DX)
-CH,-C (=0) -NH-CH,CH,-C (=0) -DGGF G-NH-CH,-0-CH,—C (=0) - (NH-DX)
-CH,-C (=0) -NH-CH,CH,-C (=0) -DGGF G-NH-CH,CH,—0-CH,-C (=0) — (NH-DX)
MAFRA -
-CH,—C (=0)-NH-CH,CH,—C (=0) -DGGF - (NH-DX)
-CH,—C (=0) -NH-CH,CH,~C (=0) -DGGF G- (NH-DX)
TH D,
e, EY-) U —BERDERAKICT I FEEZN L THESIE S
HDEY— ) v Hh—#EEERRD & L TERR -
-C(=0)-cyc. Hex (1, 4)-CH,~(N-ly-3-diminiccuS)-S-(CH,) n&-C (=0) -DGGF-NH-(C
H)n1-La-Lb—Lc—(NH-DX)
-C(=0)-cyc. Hex (1, 4)-CH,~(N-ly-3-diminiccuS)-S-(CH,)n&-C (=0) —-KGGF-NH-(C
H,)n1-La-Lb-Lc—(NH-DX)
-C(=0)-cyc.Hex(1,4)-CH,—~(N-ly-3-diminiccuS)-S—(CH,) n8-C (=0)-EGGF-NH-(C
H,)n1-La-Lb—Lc—(NH-DX)
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[0166]

-C(=0)-cyc.Hex(1,4)-CH,~(N-ly-3-diminiccuS)-S-(CH,) n8—-C (=0)-DGGFG-NH-(
CH,)n1-La-Lb—-L<—(NH-DX)
-C(=0)-cyc.Hex(1,4)-CH,-(N-ly-3-diminiccuS)-S-(CH,) n&-C (=0) -KGGF G—NH-(
CH,)n1-La-Lb=Lc—=(NH-DX)
-C(=0)-cyc.Hex(1,4)-CH,-(N-ly=-3-diminiccuS)-S-(CH,) n&-C (=0) -EGGF G—NH-(
CH,)n1-La—-Lb—Lc—(NH-DX)
DEDEZEIFDIENTED, TIT. nBd 1L 6 FELL, SUHFE
LLI&2Tdh b, -NH-(CH)n'-La-Lb-Le-EB4 &, —NH-CH,CH,-C(=0)-., -NH-CH
2CH,CH,~C(=0) -, -NH-CH,~0-CH,-C(=0)-. X I(&-NH-CH,CH,~0-CH,~C(=0)-TdH % &
DO IFELL, Fe, LPHAEMICERGEE LB DEFE LW,

£ Y BRI,
-C(=0)-cyc. Hex(1,4)-CH,—(N-ly-3-diminiccuS)-S-CH,CH,—C (=0) -DGGF-NH-CH,C
H,-C (=0)-(NH-DX)
-C(=0)-cyc. Hex(1,4)-CH,—~(N-ly-3-diminiccuS)-S-CH,CH,—C (=0) -DGGF-NH-CH,C
H,CH,-C (=0) - (NH-DX)
-C(=0)-cyc.Hex(1,4)-CH,-(N-ly-3-diminiccuS)-S-CH,CH,~C (=0) -DGGF-NH-CH,—
0-CH,~C (=0) - (NH-DX)
-C(=0)-cyc. Hex (1, 4)-CH,—(N-ly-3-diminiccuS)-S-CH,CH,~C (=0) -DGGF-NH-CH,C
H,~0—CH,—C (=0) - (NH-DX)
-C(=0)-cyc. Hex (1, 4)—CH,-(N-ly-3-diminiccuS)-S-CH,CH,—C (=0) -KGGF-NH-CH,C
H,—C (=0)-(NH-DX)
-C(=0)-cyc. Hex (1, 4)-CH,—~ (N-Ly-3-diminiccuS)-S-CH,CH,—C (=0) -KGGF-NH—CH,C
H,CH,-C (=0) - (NH-DX)
~C(=0)-cyc. Hex (1, 4)=CH,~ (N-Ly=3—diminiccu$S)-S-CH,CH,~C (=0) ~KGGF~NH-CH,-
0-CH,~C(=0)- (NH-DX)
-C(=0)-cyc. Hex(1,4)-CH,—~(N-ly-3-diminiccuS)-S-CH,CH,—C (=0) -KGGF-NH-CH,C
H,-0-CH,~C (=0) - (NH-DX)
-C(=0)-cyc.Hex(1,4)-CH,-(N-ly-3-diminiccuS)-S-CH,CH,~C (=0) -DGGFG-NH-CH,
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CH,~C (=0) - (NH-DX)
-C(=0)-cyc.Hex(1,4)-CH,~(N-ly-3-diminiccuS)-S-CH,CH,—C (=0) -DGGF G-NH-CH,
CH,CH,—-C (=0) - (NH-DX)
-C(=0)-cyc. Hex(1,4)-CH,-(N-ly-3-diminiccuS)-S-CH,CH,~C (=0) -DGGF G-NH-CH,
~0—CH,~C (=0) - (NH-DX)
-C(=0)-cyc. Hex(1,4)-CH,—(N-ly-3-diminiccuS)-S-CH,CH,—C (=0) -DGGFG-NH-CH,
CH,—0-CH,—C (=0) - (NH-DX)
-C(=0)-cyc. Hex(1, 4)-CH,— (N-Ly-3-diminiccuS)-S-CH,CH,—C (=0) -KGGF G-NH-CH,
CH,-C(=0) - (NH-DX)
-C(=0)-cyc. Hex (1, 4)-CH,— (N-Ly-3-diminiccuS)—-S—CH,CH,~C (=0) -KGGF G-NH-CH,
CH,CH,~C (=0) - (NH-DX)
-C(=0)-cyc.Hex(1,4)-CH,—~(N-ly-3-diminiccuS)-S-CH,CH,—C (=0) -KGGF G-NH-CH,
-0-CH,—C (=0) - (NH-DX)
-C(=0)-cyc.Hex(1,4)-CH,—~(N-ly-3-diminiccuS)-S-CH,CH,—C (=0) -KGGF G-NH-CH,
CH,—0-CH,—-C (=0) - (NH-DX)
AR -
-C(=0)-cyc. Hex(1,4)-CH,—(N-ly-3-diminiccuS)-S-CH,CH,—C (=0) -DGGF- (NH-DX)
-C(=0)-cyc.Hex (1, 4)-CH,—(N-ly-3-diminiccuS)-S-CH,CH,—C (=0) -KGGF - (NH-DX)
-C(=0)-cyc. Hex (1, 4)-CH,—(N-ly-3-diminiccuS)-S-CH,CH,—C (=0) -DGGF G- (NH-DX
)
-C(=0)-cyc. Hex (1, 4)—-CH,—(N-ly-3-diminiccuS)-S-CH,CH,—C (=0) -KGGF G- (NH-DX
)
DEDHELYTFE LW,

[0167] NS5O LETILITHFHEL LK RA -
-C(=0)-cyc. Hex (1, 4)-CH,~ (N-Ly-3-diminiccuS)-S-CH,CH,~C (=0) -DGGF-NH-CH,C
H,CH,-C (=0) - (NH-DX)
-C(=0)-cyc.Hex(1,4)-CH,—~(N-ly-3-diminiccuS)-S-CH,CH,—C (=0) -DGGF-NH-CH,-
0-CH,~C (=0) - (NH-DX)
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[0168]

[0169]

-C(=0)-cyc.Hex (1, 4)-CH,~(N-ly-3-diminiccuS)-S-CH,CH,~C (=0) -DGGF-NH-CH,C
H,-0-CH,~C (=0) - (NH-DX)
-C(=0)-cyc.Hex(1,4)-CH,-(N-ly=-3-diminiccuS)-S-CH,CH,~C (=0) -DGGF G-NH-CH,
CH,CH,—-C (=0) - (NH-DX)

-C(=0)-cyc.Hex (1, 4)-CH,~(N-ly-3-diminiccuS)-S-CH,CH,~C (=0) -DGGF G-NH-CH,
—0—-CH,—C (=0) - (NH-DX)

—C(=0)-cyc. Hex (1, 4)~CH,— (N-Ly—-3—dimini ccuS) —S—CH,CH,~C (=0) ~DGGF G-NH—CH,
CH,—~0-CH,~C (=0) - (NH-DX)

MAFRE -

-C(=0)-cyc. Hex (1, 4)-CH,—~ (N-Ly-3-diminiccuS)-S-CH,CH,~C (=0) -DGGF - (NH-DX)
—-C(=0)-cyc. Hex (1, 4)-CH,~ (N-Ly-3-diminiccuS)-S-CH,CH,~C (=0) -DGGF G- (NH-DX
)

THRTINBZHDTH D,

T, BEY—) U h—BERDEMHFICT I FEESEN L TREIE DL
HD, BOREBKRODEY—) v H—EBEMD & L TIRK :
-C(=0)-(CH,)n5-C(=0)-L2-DGGF-NH-(CH,)n1-La-L b-L<—(NH-DX)
-C(=0)-(CH,)n®-C(=0)-L2-KGGF-NH-(CH,)n"—-La-L°~L<—~(NH-DX)
-C(=0)-(CH,)n®-C(=0)-L2-EGGF-NH-(CH,)n"=La-L >~ <—(NH-DX)
-C(=0)-(CH,)n®-C(=0)-L2-DGGFG-NH-(CH,)n =L a=L b~ c=(NH-DX)
-C(=0)-(CH,)n5-C(=0)-L2-KGGFG-NH-(CH,)n1—La—Lb—L c—(NH-DX)
—C(=0)-(CH,) n5-C(=0) -L 2—EGGF G-NH—(CH,) n 1L a—L b—L = — (NH-DX)
TRINZIBEDEDEZEITDHIENTESD, TIT. noid, 68K, L2
{&. -NH-(CH,~CH,~0)n®-CH,~CH,~C(=0)-X IF B ¥EE TH B A, BIEEDHFEL
We ZRHB. neld 0, 2F7F4,. BPEL. TFELLIFOTH S, -NH-(CH)n'-
La-Lb-Le-#B84 (&, -NH-CH,CH,~C(=0)-. -NH-CH,CH,CH,~C(=0)-. -NH-CH,-0-CH,-
C(=0)-. 3XI&-NH-CH,CH,~0-CH,~C(=0)-TdH 2 & DA FFH L <. &/, LPHEY
ICEEGEELEHEDEIFE LWL,

& Y BRI,
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[0170]

~C (=0) -CH,CH,CH,CH,CH,CH,~C (=0) ~DGGF -NH-CH,CH,~C (=0) — (NH-DX)

~C (=0) -CH,CH,CH,CH,CH,CH,~C (=0) ~DGGF -NH-CH,CH,CH,~C (=0) - (NH-DX)

~C (=0)-CH,CH,CH,CH,CH,CH,~C (=0) ~DGGF ~NH-CH,~0~CH,—C (=0) - (NH-DX)

~C (=0)-CH,CH,CH,CH,CH,CH,~C (=0) ~-DGGF ~NH-CH,CH,~0~CH,~C (=0) - (NH-DX)
~C (=0) -CH,CH,CH,CH,CH,CH,~C (=0) =KGGF -NH-CH,CH,~C (=0) — (NH-DX)

~C (=0) ~CH,CH,CH,CH,CH,CH,~C (=0) ~KGGF -NH-CH,CH,CH,~C (=0) - (NH-DX)

~C (=0) -CH,CH,CH,CH,CH,CH,~C (=0) ~KGGF ~NH-CH,~0-CH,~C (=0) - (NH-DX)

~C (=0) -CH,CH,CH,CH,CH,CH,~C (=0) ~KGGF -NH-CH,CH,~0-CH,-C (=0) - (NH-DX)
—C (=0) ~CH,CH,CH,CH,CH,CH,~C (=0) ~DGGF G-NH-CH,CH,~C (=0) - (NH-DX)

~C (=0) -CH,CH,CH,CH,CH,CH,~C (=0) ~DGGF G-NH-CH,CH,CH,~C (=0) - (NH-DX)
~C (=0)-CH,CH,CH,CH,CH,CH,~C (=0) ~DGGF G-NH-CH,-0—CH,—C (=0) - (NH-DX)
~C (=0)-CH,CH,CH,CH,CH,CH,~C (=0) ~-DGGF G-NH-CH,CH,-0-CH,-C (=0) - (NH-DX)
~C (=0)~CH,CH,CH,CH,CH,CH,~C (=0) ~KGGF G-NH-CH,CH,~C (=0) - (NH-DX)

~C (=0)~CH,CH,CH,CH,CH,CH,~C (=0) ~KGGF G-NH-CH,CH,CH,~C (=0) - (NH-DX)
~C (=0)~CH,CH,CH,CH,CH,CH,~C (=0) ~KGGF G-NH-CH,-0~CH,~C (=0) - (NH-DX)
~C (=0)-CH,CH,CH,CH,CH,CH,~C (=0) ~KGGF G-NH-CH,CH,-0-CH,-C (=0) - (NH-DX)
XIF R -

~C (=0)-CH,CH,CH,CH,CH,CH,~C (=0) ~-DGGF - (NH-DX)

~C (=0)=CH,CH,CH,CH,CH,CH,~C (=0) ~KGGF - (NH-DX)

~C (=0) ~CH,CH,CH,CH,CH,CH,~C (=0) ~-DGGF G- (NH-DX)

~C (=0) -CH,CH,CH,CH,CH,CH,~C (=0) ~KGGF G- (NH-DX)
THEIEDMNFE LW,

) A—LPH, CRIICTN O UNEREZAL) IRTFREETERTF
FERETHDIHBE. BEY— ) v H—EEE2IE. -L'-L?-LP-(NH-DX) D@0 < .
LPAEMICEEICHEES T 2BRTHEREYT %, LPA. CRIRICT) o4
24 ) IRTFREBITDIRTIFRERTHD ) v H—TH35a0EY—
) > h—1BEREENT D2REBODY) v AH—DOHEAEDLEIGLLTO®EY T
H B
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[0172]

[0173]

[0174]

[0175]

THEEIHE B E=1E, -(Succinimid-3-y-N)-(CH,)n2-C(=0)-X [3:-CH,~C (=0) -
NH-(CH)n4-C(=0)-T&H Y. EH— ) > Hh—EEBD% 7 I REEEN L TH
B33 & =lE. -C(=0)-cyc. Hex(1, 4)-CH,~ (N-Lly-3-diminiccuS) - {Z-C (=0)
=(CH)ne-C(=0)-M L ZEIEN B,

) vh—L2ix, Y AhH—L'H, —(Succinimid-3-yl-N)-(CH,)n2-C(=0)- iZ
—CH,~C (=0)-NH-(CH,) n4-C(=0)-"T % & % (&-NH-(CH,~CH,~0) n6—-CH,~CH,~C (=0) -
RigBFEETEL, Yy h—L'H, C(=0)-(CHIn*-C(=0)-TH D & =(F. #
EANSBIEND, B, -S-(CHIns-C(=0)-DY > H—IF. Y>H—L D>
5 D-C(=0)-cyc.Hex(1,4)-CH,— (N-ly-3—-diminiccuS)-& A EbETCHRIN
%,

CERIICT) > UNLRB2AYIRTFREHEIEZRTFRTHD)VAH
—EEUEY—) U H—EBERDE LTEANICEUTOEDEEIFEZ &
NTES:

HE— ) v h—RBEBYERBICFA T —FILEEEN L THAEIES L
HDEY — ) v H—EESBD E L TER -
-(Succinimid-3-yL-N)-(CH,)n2-C(=0) -GGF GG— (NH-DX)
~(Succinimid-3-yL-N)-(CH,)n2-C(=0) -GGF GGG~ (NH-DX)
TRINDIEDZEIFDIIENTED, TITHFLIE n2d, 2XIEF5
DEDTH 5,

FUrE LLIE n2A5THY, RA :
-(Succinimid-3-yL-N)-CH,CH,CH,CH,CH,~C (=0) -GGF GG~ (NH-DX)
-(Succinimid-3-yL-N)-CH,CH,CH,CH,CH,~C (=0) -GGFGGG— (NH-DX)
THRINSEDTH D,

HE—1) v Hh—BEBYEREICF AT —FILEEEN L THEIES L
HOD, BIOREHKOEY—Y > h—#EEEo s L TIEORR :
~CH,~C (=0) -NH-(CH,) n*~C (=0) ~GGF GG~ (NH-DX)
~CH,~C (=0)-NH- (CH,) n*~C (=0) -GGF GGG~ (NH-DX)
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[0176]

[0177]

[0178]

[0179]

[0180]

TRINDEDEZHEFBIENTES, INHDOIBETHIYFHELLIE, n?
M, 2XIEF5DEDTH B,

INHDIETEYFELLCIE, n*H, 2THBDRA -
~CH,~C (=0) ~NH-CH,CH,~C (=0) ~GGF GG~ (NH-DX)
-CH,—C (=0) -NH-CH,CH,—C (=0) -GGFGGG— (NH-DX)
TRINDIHEDTH D,

Fle, Y- U H—BEBOEMAEICT I FEEXIE IR TIVLIEE TR
BICTL/-HOOEY—) v Hh—EEED & LIk, RK:

-C(=0)-cyc. Hex (1, 4)-CH,~ (N-Ly-3—-diminiccuS)—-S-(CH,) n8-C (=0) -GGFGG— (NH-D
X)

—-C(=0)-cyc. Hex (1, 4)-CH,—~ (N-Ly-3-diminiccuS)-S-(CH,) né-C (=0) -GGFGGG— (NH-
DX)

TRINDEDEZEFBDIIENTES, TIT, ntlE20HDHFF LW,

BAERICIE,

-C(=0)-cyc.Hex (1, 4)-CH,—(N-ly-3-diminiccuS)-S-CH,CH,~C (=0)-GGFGG- (NH-DX
)

-C(=0)-cyc. Hex (1, 4)-CH,-(N-ly-3-diminiccuS)-S-CH,CH,-C (=0) -GGFGGG— (NH-D
X)

THh b,

Fle, Y- U Hh—BERLEMAFICT I FESENLTREIE S L
HD, BIORBKROEY—") > H—#EEHDE L TIRK :
-C(=0)-(CH,)n®-C(=0)-L2-GGFGG- (NH-DX)
-C(=0)-(CH;)n5-C(=0)-L2-GGFGGG— (NH-DX)
TRINDIBEDOEDEZIFBEIENTES, TI T ndld. 62°&KK<, L2
{&. -NH-(CH,~CH,~0)né-CH,~CH,~C(=0)-X I B $EE TH B H'. BIEEDPHFE L
We dB, ne& LTIFO, 2F kg4, BPE<. BELLIFOTH S,

& Y BRI,

-C (=0)-CH,CH,CH,CH,CH,CH,-C (=0) -GGFGG— (NH-DX)
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[0181]

[0182]

~C (=0)-CH,CH,CH,CH,CH,CH,~C (=0) ~GGF GGG- (NH-DX)
TH D,
11, L'AHKEEBEE ELIHED0EEM

1) > H—L1 A5, —(Succinimid-3-yl-N)-CH[-(CH,)n3-COOH]-C(=0)-T#H 3 &
Tid, BY - v h—BERIERBICTFAI—FTLFBEENLTHELT
BY. BY—) vh—EEEDIE. -L1-L2-LP-NH-(CH,)n"-La-Lb-L - (NH-DX)
X|E-L1-L2-LP-(NH-DX) DRERR CTHFES 2. CDEY— ) v H—EEE D %18
KT HEELDD) > H—OHAEDLEIZLLTDRY TH S,

1) > #3—L2E, NH-(CH,~CH,~0)n®—CH,~CH,~C(=0)-TdHh d2 M XL BIESTH D
B BRESHNEFELWV., BB, neE LTKO., 2F/id4r L. FFLL
X0 TH B,

) H—LPIFEDT X /EBENE. FICREI ARV, BRI D27/
fg&E LT, 72075y, FASY, Q4> ) v 7S,
WY Yo SR BV, TLIIVEE TANRSFUBESE
BFrENTED, TNFDOHILTHELLIE, 7275 =v, TV
.Yy oy ML)y, BYY, TILEI VR PRISFY
BEaEFoZENTED, PI/BOBRICE > T, EMEREO/IRY—2 %
OV hO—ILTBIENTED, 7I/BEOEIE. 3HLLB8ETEN, BiF
BlE LTIREICETFLAEDTHNIEL WD, BICHFZE L < IZCEFCTH B,

') B —D-NH-(CH)n1-La-Lb-Le-FRDE, 4 DL 7TRTFOERTHIHE
AEFELWL, SUBFELLIZESXIZRERFOEEDY v H—ThHd, VN
—®D-NH-(CH ) n'-La-Lb-FRDDEMEKFIE. FLICFHBLAEZESY TH S,

7#. -NH-(CH)n'-La-Le-Le-ER3iE, BEETH>TH LV,

1) > A —D-Le-EBE-C(=0)-A4F F L LY,

1) > —L1A-(Succinimid-3-yl-N)-CH[-(CH,)n3-COOH]-C(=0)-Td» % E#)
— ) U H—BERDIE. iR EFAI—FILESENLTHEELTHEY., R
I

-(Succinimid-3-yl-N)-CH[-(CH,) n3-COOH]-C (=0) -NH-(CH,~-CH,-0) n¢ -CH,~CH,-C
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[0183]

[0184]

(=0)-GGFG-NH-(CH,)n1-La-Lb-L <~ (NH-DX)

THRINDBETHD, TIT, ntld, OTHd, T/, n3ph, 2H»1h54T
. ~NH-(CH,)n1-La-Lb-Lec-&R43E, -NH-CH,CH,~C(=0)-, -NH-CH,CH,CH,-C(=0)-
. —NH-CH,—0-CH,-C(=0)-, X |&-NH-CH,CH,~0-CH,~C(=0)-T#H D E&EDHFF L <
 Fle LPHOAEMICEERBES LD DOHHFE LUV,

£ W BEEMICIE, R
~(Succinimid—3-yL-N)-CH[ - (CH,) n3-C0O0H]-C (=0) ~NH-CH,CH,-C (=0) -GGF G-NH—CH
2CH,—C (=0) - (NH-DX)
~(Succinimid—-3-y-N)-CH[-(CH,) n3-C0O0H]-C (=0)—~NH-CH,CH,~C (=0) ~GGF G-NH-CH
2,CH,CH,~C (=0) - (NH-DX)

-(Succinimid-3-y -N)-CH[-(CH,) n3-C0O0H]-C (=0)-NH-CH,CH,~C (=0) -GGF G-NH-CH
,—0—-CH,~C (=0) - (NH-DX)

-(Succinimid—3-y l-N)-CH[-(CH,) n3-CO0H]-C (=0)-NH-CH,CH,-C (=0) -GGF G-NH-CH
,CH,—0—CH,~C (=0) - (NH-DX)

NXIE R :

-(Succinimid-3-y l-N)-CH[-(CH,) n3-COOH]-C (=0) -NH-CH,CH,-C (=0) -GGF G- (NH-D
X)

THRINDIEDTH D,

ZDOIB, ndH, 20ED0MBFFELL, R :
~(Succinimid-3-y-N)-CH(CH,CH,—~COOH) —C (=0) -NH-CH,CH,~C (=0) ~GGF G-NH-CH,CH
,—C(=0)-(NH-DX)
~(Succinimid-3-yl-N)-CH(CH,CH,~COOH) ~C (=0) ~NH-CH,CH,~C (=0) ~GGF G-NH-CH,CH
,CH,~C (=0) - (NH-DX)

-(Succinimid-3-yl-N)-CH(CH,CH,~COOH) -C (=0) -NH-CH,CH,~C (=0) -GGF G-NH-CH,~0
~CH,~C (=0) - (NH-DX)

-(Succinimid—3-y L-N)-CH(CH,CH,~COOH) —C (=0) -NH-CH,CH,~C (=0) ~GGF G-NH-CH,CH
,~0-CH,—C (=0) - (NH-DX)

XL R :
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[0185]

[0186]

~(Succinimid-3-yL-N)-CH(CH,CH,~COOH)-C (=0) -NH-CH,CH,~C (=0) ~GGF G- (NH-DX)
DEDLBEE LW,
12, L2aRKMEBEE E0HEDEEM4

') > 3 —L2H-N[-(CH,CH,~0)n7-CH,CH,~OH]-CH,-C(=0)-T#H % & T (. FEH¥)
— ) v h—EERD L, -L1-L2-LP-NH-(CH,)n1-La-Lb=Lc—(NH-DX) X {&-L1-L
2-LP—(NH-DX) DRERR CTTEET . ZDEM— Y > Hh—BERDEERNT 2%
D) v h—DHAEHLEIELLTDREY TH D,

o h—L'E, Y- v h—EERSEMAICTFA I —TIEESENL
THREI 2 & %IE, -(Succinimid-3-yL-N)-(CH,)n?-C(=0) -3 | -CH,~C (=0) -
NH-(CH)n*-C(=0)-Th Y. FE¥—") v h—BEMoE2MEICT I KESEN
LTHEEIE D & Xk, -C(=0)-(CH)n5-C(=0)-H 5FIFN B,

) H—LPIE, ZOT7 X/ BEINFFICRESINARWVD, BRI D27 I/
fg&E LT, 72075y, FASY, Q4> ) v 7S,
WY Yo SR BV, TLIIVEE TANRSFUBESE
BFrENTED, TNFDOHILTHELLIE, 7275 =v, TV
.Yy oy ML)y, BYY, TILEI VR PRISFY
BEaEFoZENTED, PI/BOBRICE > T, EMEREO/IRY—2 %
OV hO—ILTBIENTED, 7I/BEOEIE. 3HLLB8ETEN, BiF
BlE LTIREICETFLAEDTHNIEL WD, BICHFZE L < IZCEFCTH B,

') B —D-NH-(CH)n1-La-Lb-Le-FRDE, 4 DL 7TRTFOERTHIHE
AEFELWL, SUBFELLIZESXIZRERFOEEDY v H—ThHd, VN
—®D-NH-(CH ) n'-La-Lb-FRDDEMEKFIE. FLICFHBLAEZESY TH S,

7#. -NH-(CH)n'-La-Le-Le-ER3iE, BEETH>TH LV,

1) > A —D-Le-EBE-C(=0)-A4F F L LY,

1) > H—L2H%, -N[-(CH,CH,~0)n7-CH,CH,~OH]-CH,~C (=0)-T&H B ZHp—1) >
N—BEE DT R :
~L1-N[-(CH,CH,-0)n7 =CH,CH,~OH]-CH,~C (=0) -LP-NH-(CH,) n ' =L =L >~ ¢ = (NH-DX)
TRINZHEDHBITFELL,
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[0187] ZEH—') o Hh—BEBDEMEICTFA I —FIEEEN L TRHEEIE S L
HDEY—) v H—EEERD & L TRRA -
-(Succinimid-3-yl-N)-(CH,)n2-C(=0)-N[-(CH,CH,~0)n7-CH,CH,—OH]-CH,-C (=0)-
GGFG-NH-(CH,)n1-La=Lb-Lc—(NH-DX)

THREIND, TIT, n2HpS, 2XIEE5 T, n7HA3XIF4 THY, -NH-(CH)nT

—-La-Lb-Lec-ER 4%, -NH-CH,CH,~C(=0)-, -NH-CH,CH,CH,—C(=0)-. -NH-CH,-0-CH,
-C(=0)-. XIF-NH-CH,CH,~0-CH,~C(=0)-TH Dt DM aFFE L <. F7=, LPHE

MICEREESLEZEDOBTFELL,

[0188] &YW EMA&ICIE, R :
-(Succinimid-3-yL-N)-(CH,)n2-C(=0)-N[-(CH,CH,~0) n7 =CH,CH,~OH]-CH,-C (=0) -
GGF G-NH-CH,CH,—C (=0) - (NH-DX)
-(Succinimid-3-yLl-N)-(CH,)n2-C(=0)-N[-(CH,CH,~0)n7-CH,CH,—OH]-CH,-C (=0) -
GGF G—-NH-CH,CH,CH,~C (=0) - (NH-DX)
-(Succinimid-3-yLl-N)-(CH,)n2-C(=0)-N[-(CH,CH,—0) n7 -CH,CH,—OH]-CH,-C (=0) -
GGF G-NH-CH,-0-CH,-C (=0) - (NH-DX)
-(Succinimid-3-yL-N)-(CH,)n2-C(=0)-N[-(CH,CH,~0)n7 -CH,CH,—OH]-CH,-C (=0) -
GGFG-NH-CH,CH,—-0-CH,~C (=0) - (NH-DX)

MAFIRR -

—-(Succinimid-3-yl-N)-(CH,)n2-C(=0)-N[-(CH,CH,~0) n7 -CH,CH,-OH]-CH,~C (=0) -
GGFG—(NH-DX)

THREINDEDTH D,

[0189] ISICHFELLKIE. N2 T, n"HA3XUF4DEDTHDH,. I 5ITiEnT
N3DEDHIFFRLL, XA :

-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~C (=0)-N (-CH,CH,-0-CH,CH,-0-CH,CH,-0-C
H,CH,~0H) -CH,~C (=0) -GGF G-NH-CH,CH,~C (=0) - (NH-DX)
-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~C (=0)-N (-CH,CH,-0-CH,CH,-0-CH,CH,-0-C
H,CH,—0H) —CH,~C (=0) -GGF G-NH-CH,CH,CH,—C (=0) - (NH-DX)
-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~C (=0)-N (-CH,CH,-0-CH,CH,-0-CH,CH,-0-C
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[0190]

[0191]

H,CH,~OH) -=CH,~C (=0) -GGF G-NH-CH,-0-CH,-C (=0) - (NH-DX)
-(Succinimid-3-yL-N)~CH,CH,CH,CH,CH,~C (=0) -N (~CH,CH,-0—CH,CH,~0-CH,CH,-0-C
H,CH,~OH) -CH,~C (=0) ~GGF G-NH-CH,CH,~0-CH,~C (=0) - (NH-DX)
XIERA -
~(Succinimid-3-yL-N)~CH,CH,CH,CH,CH,~C (=0) -N (~CH,CH,-0~CH,CH,~0-CH,CH,~0-C
H,CH,~OH) -CH,~C (=0) —GGF G- (NH-DX)
TRINDEDHUFE L LY,

EY— ) v h—BERYERBICFA I -—FILEEEN L THAIES L
HOD. BIOREKOEY— v Hh—EBEHRSE L TR -
-CH,—C (=0)-NH-(CH,) n4-C (=0) -N[ - (CH,CH,~-0) n7—=CH,CH,~0H1-CH,~C (=0) ~GGF G-NH
~(CH,)n1-La-Lb-Lc=(NH-DX)
TRINZDZEDEZREIFTEIENTE S,

TIT. n*A, 2XUEE T, n"A3NIE 4 THY ., -NH-(CH)n?-La-Lb-Le-
#R43 &, —NH-CH,CH,~C(=0)-, -NH-CH,CH,CH,~C(=0)-, -NH-CH,-0-CH,~C(=0)-,
X I&-NH-CH,CH,~0-CH,~C(=0)-T#H 2 6 O T E L <. F/. LPHIEWICERERE
BLEBDBEEFELL,

BARBICIERR -
~CH,~C (=0)-NH-(CH,) n*~C (=0) N[ - (CH,CH,-0) n 7 =CH,CH,~O0H]-CH,~C (=0) ~GGF G-NH
~CH,CH,~C (=0) - (NH-DX)
~CH,—C (=0) -NH- (CH,) n4~C (=0) ~N[ - (CH,CH,-0) n 7 —CH,CH,~OH]-CH,~C (=0) ~GGF G-NH
—CH,CH,CH,—C (=0) - (NH-DX)
—CH,—C (=0)-NH-(CH,) n*—C (=0)-N[- (CH.CH,—0) n 7 —~CH,CH,~0H]-CH,—C (=0) ~GGF G-NH
—CH,-0-CH,—C (=0) - (NH-DX)
-CH,—C (=0)-NH-(CH,) n#-C (=0)-N[ - (CH.CH,~-0) n 7 —=CH,CH,~0H]-CH,~C (=0) —-GGF G-NH
—CH,CH,~0-CH,~C (=0) - (NH-DX)
XAER= -
~CH,~C (=0)-NH-(CH,) n*~C (=0) N[ - (CH,CH,-0) n 7 =CH,CH,~O0H]-CH,~C (=0) ~GGF G- (N
H-DX)
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TIRINDEDTH D,
[0192] ZHhoHDOIBETHELLIE, DB 2T, n"HN3XIF4DEDTHBDH, n?

[0193]

[0194]

E3D0HEDHBLUIFELL, R :
~CH,~C (=0) -NH-CH,CH,~C (=0) -N (~CH,CH,~0~CH,CH,~0~CH,CH,~0-CH,CH,—0H) —CH,~C (
=0) -GGF G-NH-CH,CH,~C (=0) - (NH-DX)
~CH,~C (=0) -NH-CH,CH,~C (=0) -N (~CH,CH,~0—CH,CH,~0~CH,CH,~0-CH,CH,~0H) —CH,~C (
=0) -GGF G-NH—-CH,CH,CH,-C (=0) - (NH-DX)
~CH,—C (=0) —-NH—CH,CH,~C (=0) —N (~CH,CH,~0—CH,CH,~0—CH,CH,~0-CH,CH,—0H) —CH,~C (
=0) ~GGF G-NH-CH,—0—CH,—C (=0) - (NH-DX)
~CH,~C (=0) =NH-CH,CH,~C (=0) =N (~CH,CH,~0~CH,CH,~0~CH,CH,~0-CH,CH,~0H) —CH,~C (
=0) -GGF G-NH-CH,CH,~0-CH,~C (=0) - (NH-DX)
XIFRE -
~CH,~C (=0) -NH-CH,CH,~C (=0) -N (~CH,CH,~0~CH,CH,~0~CH,CH,~0-CH,CH,—0H) —CH,~C (
=0) -GGF G- (NH-DX)
THRINDIHEDTH D,

T, BEY-) o Hh—BERDEMFICTI MESENLTHEEIE S
HDEY— ) v H—EEBD E L TER -
~C(=0)-(CH,)n5-C(=0)-N[- (CH,CH,~0) n7 —=CH,CH,~OH]-CH,~C (=0) -GGF G-NH- (CH,) n
1-La-Lb-Lc—(NH-DX)
TRIND, TZT. nsld, 1HL8DEMTHIA, FELLIF2H,56
THY., n71Z3 XL 4 THY., -NH-(CH)In1-La-Lo-Le—ER8 L. —NH-CH,CH,—C(
=0)-. -NH-CH,CH,CH,~C(=0)-. -NH-CH,—~0-CH,—C(=0)-. X {&-NH-CH,CH,~0-CH,—C(
=0)-THD2EDOHNFELL., F7/. LPAEMICEFEEESLAEEDEHFELWL

& Y BEMICITRRA :
-C(=0)-(CH,)n8-C(=0)-N[- (CH,CH,~0) n7 —=CH,CH,~OH]~-CH,~C (=0) ~GGF G-NH-CH,CH,
-C (=0)- (NH-DX)
-C(=0)-(CH,)n5-C(=0)-N[- (CH,CH,~0) n7 —~CH,CH,~OH]-CH,~C (=0) ~GGF G-NH-CH,CH,



OnCusp

2773 of 10951 Ex. 1038
WO 2014/061277 126 PCT/JP2013/006178

[0195]

[0196]

CH,—C (=0) - (NH-DX)
-C(=0)-(CH,)n5-C(=0)-N[-(CH,CH,-0) n7 -CH,CH,~OH]-CH,~C (=0) -GGF G-NH-CH,-0-
CH,—C (=0) - (NH-DX)
-C(=0)-(CH,)n5-C(=0)-N[-(CH,CH,~0) n7 -CH,CH,~OH]-CH,—C (=0) ~GGF G-NH-CH,CH,
-0-CH,~C (=0) - (NH-DX)
XIER -
~C(=0)-(CH,)n5-C(=0)-N[- (CH,CH,~0) n7 -CH,CH,—~OH]-CH,—C (=0) -GGF G— (NH-DX)
THRINSEDTH S,

ISICFFELLCIE. nSAB6 T, n"A3IXIELDEDTHDH., n"IZ3DH
DO FEYUEIFE L. R :
~C (=0)-CH,CH,CH,CH,CH,CH,~C (=0) -N (~CH,CH,~0-CH,CH,~0~CH,CH,-0-CH,CH,~0H) —CH,
~C (=0)-GGFG-NH-CH,CH,~C (=0) - (NH-DX)
~C (=0)-CH,CH,CH,CH,CH,CH,—C (=0) -N (~CH,CH,~0-CH,CH,~0~CH,CH,-0-CH,CH,—0H) —CH,
-C (=0)-GGFG-NH-CH,CH,CH,—C (=0) - (NH-DX)
~C (=0)-CH,CH,CH,CH,CH,CH,—C (=0) -N (~CH,CH,~0-CH,CH,~0~CH,CH,-0-CH,CH,—0H) —CH,
-C (=0)-GGFG-NH-CH,—0-CH,—C (=0)— (NH-DX)
-C (=0)-CH,CH,CH,CH,CH,CH,—C (=0) -N (~CH,CH,~0-CH,CH,~0~CH,CH,-0-CH,CH,—0H) —CH,
~C (=0)-GGFG-NH-CH,CH,—0—CH,-C (=0) - (NH-DX)
XL R -
~C (=0)-CH,CH,CH,CH,CH,CH,—C (=0) —N (~CH,CH,~0-CH,CH,~0—CH,CH,-0-CH,CH,—0H) —CH,
-C (=0)-GGF G- (NH-DX)
THRINSEDTH 5,

IHICTFFLLIE. RA:
~C (=0)-CH,CH,CH,CH,CH,CH,~C (=0) -N (~CH,CH,~0-CH,CH,-0-CH,CH,-0-CH,CH,~0H) -CH,
-C (=0) -GGFG-NH-CH,CH,~C (=0) - (NH-DX)
~C (=0)-CH,CH,CH,CH,CH,CH,—C (=0) -N (~CH,CH,~0-CH,CH,~0~CH,CH,-0-CH,CH,—0H) —CH,
-C (=0)-GGFG-NH-CH,CH,CH,—C (=0) - (NH-DX)
XL R :
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[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

~C (=0)-CH,CH,CH,CH,CH,CH,~C (=0) -N (~CH,CH,~0-CH,CH,~0~-CH,CH,~0~CH,CH,-0H) -CH,
~C (=0)-GGF G- (NH-DX)
THRINDIEDTH D,

[EhE ]

RIS, ARERBORGE—BY AL P a5 — b D NI T OEMERBEE DK
RKMNLBLESEICDWTERAT 5, ad. UTICBWT, bE¥WE. &8RS
RAPICHRINZDZEFES TR, d42b6E, TR (1) Obs®Wy . TeEEW (
1) 1 HEMT 5, EINUADESOLEMICOWVWTEHREBKICEERT 2
T, ShEAET

X (1) CRINBPAE-—FYPIA > I25—hDIE, FAI-FILEN
LTHEE) VA—BEMEAE L TWBREDEFAAIETEREDAEICEL > TH
B DI ENTED,

[1634]
, AB
L1"-L2-LP-NH-(CH,)n'-L2-Lb-Le-(NH-DX) 2a AB-L'-L 2L P-NH-(CH,)n!-L 2L b-L >-(NH-DX)
or - or
L1-L2-LP-(NH-DX) AB-L'-L2-L P-(NH-DX)
o 1
[Xh, ABIE, RILTZERVILEEZETZHt%ZxRL. LT & LITRS

hadYvh—BEIcsWT, Urvah—kKmHlP~vL A4 IJILE CrRK)
[{1b35]

_N)“J
O
EROBETHBEIMN (I T, BREFHIEAMBATH S, ) . XiFKim
MNOT Y ERBED) Y AN—%TRTH LD D BED-(Succimid-3-yL-N
)= (CH)n2=C(=0)-{C B\ T-(Succimid-3-yl-N)-Z3oOMA~V L 1 I TIEEL-S
T=E., UIL T H 1T B-CH,L(=0)NH-(CH,) n4-C(=0)-DFKRmD X F L > A/\A4
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[0203]

[0204]

[0205]

MEIhT/AO7E M7 X REA D7, Halogen—CH,C(=0)NH-(CH,)n4-C(=0)-
BHA&RT,

F =, -(NH-DX) k= -

[1£36]

TRINDBETHY., MEBBEEND 1 GLOT7 I/ EOKKRETF 1 EH R
MMTERTDEZRT, AH. LBORIBKICBEWTHK (1) OEEWT
&, BEMH S Y v A—KIHE TOBETRS 1@ 1 OmFICH L TRREEa LK
BEE LTEHEINTWER, ChIFERBEOZODEFTHRESEH TH > T,
ERICIF LB ST DAL TICH L TEBEIEES L TW B HBEE L
o Fle. TOZERFUTORGESEDGRADOIMASICEWTEREKETH S, ]

ghbhb, BT IHEICLUVAFLIZLEY (2) & RILT7ERY
LWEAEBHTHME (3a) 2RIBIEZZEICEY., ik—F Yo Tasr—
b (1) Z2RET DI ENTE S,

27 RYILEEFTIHMK (3a) 3. YFEEFMOAETEZIED
%% (Hermanson, G. T, Bioconjugate T
echniques, pp. 56—136, pp. 456—493, Aca
demic Press (1996)), flzxIE Traut saEEZE
MEO7 I /EICERIESZ ; N—-H ISV V) S—FEFILFAT
WAH/IT— EEZREO7 IV EICFERSIERE. EFOFIIILTIV%E
FAIEs; N—-HIS VI3 - (BEYVDULIDFA) TOEEAR— %
ERIEB/%. ExfEERIED; DFFMLA M=, 2—=X AT K
IH /)=, PR (2=ANRFSIFI) FRAT7 1 viGEE (TCEP)
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[0206]

ZOETHEMEFIFRAIETRERE Y PEBOI XL T 1 NiFEEETTY
2, FOREREBITDBIENTEDN, TRLHICREI AL,
BAEpICIE. RIL7Ee RYILEZEFT LHMK (3a) O YEEEERIEKSA
W (pH7. 2) AT, & (2) OVAFILRILKEFS RBEREMAT
R -EYPaTa 55—k (1) ZRETDZIENTED, ZDER. ik
EYREEZERIEIRBICBVWTEEAVWLONDLDIC, N=TEFIL—
L-—>XF14>Y (NAC) ZMAT. KREOIEEW (2) ORIGHEEKE
T, WELERE—FEYWI>Tasr—b6 (1) &, UTOBREICEY BN
Ny T 7R BRETV. IRRERCRAK—2 FHY OFEYIFG
EEWOAE. ROBEASEEXROEHZTVW. ik—EYPa 15—+
(1) ORAE%ZITHY>IENTES,
HBEBREA b LRI —FY 3 > Y 25— MKBERDRHNE
Amicon Ultra (580, 000 MWCO, Millipo
re Corporation) OFEFNICHEKD LLERG-FEYaY
a5 —hBEREAN, Bi0#E (Al legra X—15R, Beckm
an Coulter, I nc. ) ZRAVWAEDEE (2000-380
OGICTS5 —207@=ED) ICT, b LMK —FEYOI 15—
BRERME L 7.
HBREB  MEOEEAE

UVAIES (Nanodrop 1000, Thermo Fishe
r Scientific Inc) ZAWVWT., X—A—REDHKRICHEL
. MRREORAEEIT> 7, TOBRIC, MIATEICERS280 nmikk
28 (1. 3—1. 8/ mg./mL) ZAW,
HEREC—1: DNy 77—

Sephadex G—25#HEK%ZFERALENAP—25H1H54L (Cat
No. 17—0852—-02, GE Heal thcare Japan
Corporation) &, X—Hh—3RHEDOHZEKICHE W, EBEFMYD
L (137mM) RETFLYDTIVMEEE (EDTA, 56mM) 28%



OnCusp

2777 of 10951 Ex. 1038
WO 2014/061277 130 PCT/JP2013/006178

) UERIEER (1 0mM, pH6. O ; AFAMIETPBS6. O EDTA
EMT B, ) ICTEELEIERL, TONAP—-25H7S5L—FKICDE, HilK
KB®2. 5mLEDOEEZDSE, PBS6, O EDTA3., 5mL THEH
TEES (3. 5mL) Z7E LA, COBEDZHBZEFEAICIYVIREL
 HBREBZRAVWTHMEEDREZT>720OBIC, PBS6. 0ED
TAZRAWTI1Omg mLICHIKEESFAEL.,
HBRIEC -2 : KDY 7 7 — X

Sephadex G—25#BFEEZFHLAENAP—25854 (Cat

No. 17—0852—-02, GE Heal thcare Japan

Corporation) %, X—H—BEDAHZEICKWN EEFLUD
L (BOmM) RCEDTA (2mM) 280 VEEEE®R (50mM, p
H6. 5 ; ABAMIZE CPBS 6. 5 ' EDTAEMT B, ) ICTEELIE
fco TODNAP—25H8SL—KICDE, HiAKBEKR2., 5mLAEDELD
5, PBS6. 5 /EDTA3. o mLTAEHIEALESYS (3. 5mL) %
SE L7z, ZOBEDEHBIREAICIYERL., HBREBERAVTHRERE
EDRAEA{T>DBIC. PBS6., 5  EDTAAEWT20mg,mL
ICHRBE 2R L 7,
HBERED— 1 : A —FEYI VT a5— hOER

HERD ) VEgEE R (PBS7. 4, Cat. No. 10010—-023
, Invitrogen) iBk+rhVDAL (13 7mM) 280" VEES
MUY LREER (10mM, pHG6. O ; AEBMIZETPBS6. O&Md %
o) BLKIFESorbitol (5% 2#8LEEEE®R (10mM, pH
5. 5 ; XBBMIETCABS EMT D, ) ODVWITNHADERERTNAP—25
WS LEEE LI, TONAP—-25H1S5 LIS, ik—FEYPa oy
— MRIGKBR (1. 5mL) 208, A—H—EBEO=EDRERTEH
IBBZIET, MiKEDEDERLE, COPHMESEBUCNAP—-25R75
LICOERERTALEIE DI 2BRBERFEES 2IEIEBYIRT &
T, REEDOEM) v H—PEZFLEY (MR (2—HIRFLITFIL
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) KRR 74 EMIE (TCEP) , N=7EFIL—-L—-RF14> (NAC
) . UAXAFILRAIEKEFUR) BERVICREA-FEY OV a5 - NEB,
HBIBED -2 : H O A ITUNA— (N=RLAITILAFI) =20
OANFHY—1—-HILEKRFUL—bK (SMCC) FEEKIHADOHER

PBS6. 5,/ EDTATNAP—25Hh5A5FMHEIEE, TONA
P—25ASALIC, YO VAZI)L4d— (N=SLAZITILAFIL) —
70AFHY -1 —-AILRFIL— b (KPEMETSMCCEMT D, ) F
BRI ESORERE (W0, 5mL) 208, A —H—BEDEDES
RTAREIESZ & T, ikERZ2E L. BREZITo 7,
HERFE : i —FEYWO > 2 25— MIBITEMEEREERURE—SFH
fo\) OIS ORIE

PHE—FYI 15— MIBIT2EEEMERERG. ik—FYarTa
F— R KBRDOEZIE280 nmEUL3I 70 nmOITRRICH 175U VRN
EEZRAELZDOLICTROAELZITICET, BHIBZIENTE S,
HBERICBITZERNEIFRRICEET 22 TORIEZEDRAED
S LW [RAEOMRM] &S, ikEEYPoarTVasy—2ay
RIRICBWT, MARVEDD EILRARBICELLSLWVWERET 2 &,
E—FEYPA T 15— MIBTIMEBRERCEREG. TROEFRKT

~EIND,

A280=AD,280+AA,280=8D,2soCD+8A,2soCA = (1)
A37O=AD,37O+AA,37O=8D,37OCD+8A,37OCA = (2)

TITT. Augold280 nmICHBIT2ME—FHI Y 25— MKBERDOR
HEZERL ; Az,0lE3 70 nmiICBIF2ME—FEYWI 215 — MNKEBRD
RAEETL ; An, 250ld 280 nmICHIFTEHEDOBRNEEZTL ; Aa 370
370 nNnmICHEITIMEORKEEEZRL ; Ap, 280lF28 0 nmilHIF5
A — MNEIBRMEDRAEETRL ; Ap, 370lE3 70 nmilHiIFdarva
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T — NEIBREDRAEETRL 5 €4, 250ld 28 0 nmICH T BHAEDEILIRNE
REETRL ; €4, 370370 nmIZHITFEIMEDEINRAFREETRL 5 €0
L 280lE 280 NmMICBITBOAYT 2 — MRIBMAD EILRIFREHEZRL ;5 €
570l E3 70N mICBIFBZOY T aH — MRIBRMEAD BILIRNFHEEESRL ; Ca
EMAE—FEPI 25— MIBITIMMEEREZ L. ; ColdfiA—FEYO
VIAT—NIBTEEMEEART,

ZZT. €, 280 En, 370. ED, 280. €, a7old. FRIOAEICK Y ELA
THD, MAFE—FYIA T 27— FKBRDA 50 RV A7, ZEL. Th
SDEZEIX (1) RU (2) ICRALTCGEIRFERAEZES I &ICLY, Cr Kk
VCpERDBIENTES, IS5ICCrAECATRITBIETTHREHLLYD
EYTIGESEARD B ENTE 5,

BERETICBITZR (2) TRINZEEWTHZH. RADOVTIH
Th b,
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[1£37]
(o]

EﬁN— (CH,)2-C(=0)-L 2L P-NH-(CH,,)n -1 2L o-Lo-(NH-DX)
o}
o]
EgN— GHI(GH,)n-GOOH)]-G{=0)-L2-LP-NH-({CH )n"-L8-LP-L ¢-(NH-DX)

O
(o]

EﬁN— (CH)N2-C{=0) NH{(GH,CH,-0)n"-CH,CH,- OH]-CH,-G(=0)-LP-NH-H(GHIn ™-L 2 L2-L-(NH-DX)
o}

Halogen-CH,Ci= O)NH-(CH,)*-G(=O)-L2-LP-NH-(CH_)n" L?-L-L~(N H-DX)

Halogen-CH,C{= OJNH-(CH_)n*-C{=0)-NH-[ (CH,CH,-O)n*-CH,CH,-OH]-CH,-C(=0)-LP-NH~(CH,)n -La-Lo-Le~(NH-DX)
o)

| N-(CH,)n*C(=0)-L-LP-(NH-DX]

o]
o]

dN—CH[(CH2)ns-GOOH)]-C(=O)-L2-LP-(NH-DX)

o)
O

| N=(GH_n-Gi=0)-NH-[(CH, GH,-)n7-GH GH,-OH)-GH -C(=0)-LP-(NH-DX)
o

Halogen-CH,C(=Q)NH-(CHIn*G(=0)-L2-LP-(NH-DX)

Halogen-CH,C(=O)NH-(CH,)n*-C(=0)-NH-[ (CH,CH,-OJn’-CH,CH,-OH]-CH,-C{= O} LP-(NH-DX)

[0208] [EEEXH. n', n2, n3,  n* n7, L2, LP, L2, LPRTULelF, BEICER LK
EBYTHY., LPRIFLITFEME DFEEEMLE D, ]

[0209] C D& LAERPBOME—FEMWI Va5 — NORSICHERALHBEKE
LTHEELWHEDIE,
n?2& LT, BROD2HM55THY.
1) > hA—L"H-(Succinimid-3-y-N)-CH[-(CH,) n3-COOH]-C(=0)-T7A L & X (&
. L2i&. -N[(-CH,CH,~0)n7-CH,CH,~OH]-CH,~C(=0)-Tdh > T. n"H 3 Xi*x4 T
HBD. XITBFEETHB I ENFELL,
LPE LTHFELWE DI,
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[0210]

[0211]

NRIGICEHKET I VBEBET 2R TF REETH S & X(1d, DGGF. KGGF, E
GGF, DGGFG, KGGFG, X IXEGGFGT#H Y .

TNV UhSRBF) TRTFRECKKICETZIZRTFRY UV H—TH D
& X E, GGFGG, XILGGFGGGTdH Y,

~NH-(CH,)n1-La=Lb-Le=ER4}(d, -NH-CH,CH,~C(=0)-. -NH-CH,CH,CH,~C(=0)-. -
NH-CH,-0-CH,~C(=0)-. X I&-NH-CH,CH,~0-CH,~C(=0)-D

EOEENITFE LW,

F7=, LPHAEMICEFBES LAEEOEHFELWVWA, U UL RBAY
TJRTFRECKMICETZ2RTF R U H—Th b & XFCRERITEAIC
BEICHEET %,

INFEOEEWMIOWTEFWICIEULTOEDZFIRTHIEATES [
ZZC, (maleimid-N-yl)iE, v L 14 ITILE (2,5-dioxo-2,5-dihydro-1H-p
yrrol-1-yl&) #EKd 3, 1,

) U A—LPA, NRIFICERKETI VBREETBIRTFRY > H—TH3
BE, BhEdhfEdE LTiFE L CIERR -
(maleimid-N-y1)=(CH,)n2-C(=0)-DGGF-NH-(CH,)n1-La-Lb>~L c=(NH-DX)
(maleimid=N-y1)=(CH,)n2-C(=0)-KGGF-NH-(CH,)n1-L2-L>~L = (NH-DX)
(maleimid-N-y1)=(CH,)n2-C(=0)-DGGFG-NH- (CH,) n =L a=L b—L = (NH-DX)
(maleimid-N-y1)=(CH,)n2-C(=0)-KGGFG-NH- (CH,) n ' =L a=L b—L = (NH-DX)
TRINIBEDILEVZHFBICHERT LI ENTE S,

T ZT. n2lE, 2H5 5T, -NH-(CHy)n1-La-Lb-Le-FR43 (k. —NH-CH,CH,—C(
=0)-. -NH-CH,CH,CH,~C(=0)-. -NH-CH,—~0-CH,—C(=0)-. X {&-NH-CH,CH,~0-CH,—C(
=0)-THD2EDOHNFELL., F7/. LPAEMICEFEEESLAEEDEHFELWL

&V BRpICIE, RR -
(maleimid-N-y1)=(CH,)n2-C(=0)-DGGF-NH-CH,CH,~C (=0) - (NH-DX)
(maleimid-N-yl)=(CH,)n2-C(=0)-DGGF-NH-CH,CH,CH,-C (=0) - (NH-DX)
(maleimid-N-y1)=(CH,)n2-C(=0)-DGGF-NH-CH,~0-CH,-C (=0) - (NH-DX)
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[0212]

(maleimid-N-y L)~ (CH,)n2=C(=0)~DGGF-NH~-CH,CH,~0~CH,~C (=0) - (NH-DX)
(maleimid=-N-yl)-(CH,)n2-C(=0)-KGGF-NH-CH,CH,—C (=0) - (NH-DX)
(maleimid-N-y L)~ (CH,)n2-C(=0)~KGGF-NH-CH,CH,CH,~C (=0) - (NH-DX)
(maleimid=-N-yl)-(CH,)n2-C(=0)-KGGF-NH-CH,-0-CH,-C (=0) - (NH-DX)
(maleimid-N-yl)-(CH,)n2-C(=0)-KGGF-NH-CH,CH,~0-CH,~C (=0) - (NH-DX)
(maleimid-N-yl)—-(CH,)n2-C(=0)-DGGFG-NH-CH,CH,—C (=0) - (NH-DX)
(maleimid-N-y1)-(CH,)n2C (=0)~DGGF G-NH-CH,CH,CH,~C (=0) - (NH-DX)
(maleimid-N-yl)-(CH,)n2-C{(=0)-DGGFG-NH-CH,~0-CH,~C (=0) - (NH-DX)
(maleimid-N-yl)-(CH,)n2-C{(=0)-DGGFG-NH-CH,CH,—0—CH,~C (=0) - (NH-DX)
(maleimid-N-yl)-(CH,)n2-C(=0)-KGGFG-NH-CH,CH,~C (=0) - (NH-DX)
(maleimid=-N-yl)-(CH,)n2-C(=0)-KGGFG-NH-CH,CH,CH,~C (=0)-(NH-DX)
(maleimid=-N-yl)-(CH,)n2-C{(=0)-KGGFG-NH-CH,—0-CH,~C (=0) - (NH-DX)
(maleimid=-N-yl)-(CH,)n2-C(=0)-KGGFG-NH-CH,CH,—0—CH,—C (=0) - (NH-DX)
MASOR= -
(maleimid-N-yl)-(CH,)n2-C(=0)-DGGF- (NH-DX)
(maleimid-N-yl)-(CH,)n2-C(=0)-KGGF- (NH-DX)
(maleimid=-N-yl)-(CH,)n2-C(=0)-DGGFG-(NH-DX)
(maleimid-N-yl)-(CH,)n2-C(=0)-KGGFG-(NH-DX)
THRINDEDTHDIN, FFELLIE, n2d, 2XIE5DHEDTH B,
INLILBWT, ILHIKHFELLIE n2d, 5DHEDTRK :
(maleimid-N-yl)-CH,CH,CH,CH,CH,—C (=0) -DGGF-NH-CH,CH,~C (=0) - (NH-DX)
(maleimid-N-yl)-CH,CH,CH,CH,CH,—C (=0) -DGGF-NH-CH,CH,CH,-C (=0) - (NH-DX)
(maleimid-N-yl)-CH,CH,CH,CH,CH,—C (=0) -DGGF-NH-CH,-0-CH,-C (=0) - (NH-DX)
(maleimid-N-yl)-CH,CH,CH,CH,CH,—C (=0) -DGGF-NH-CH,CH,-0-CH,-C (=0) - (NH-DX)
(maleimid-N-yl)-CH,CH,CH,CH,CH,~C (=0) -KGGF-NH-CH,CH,-C (=0) - (NH-DX)
(maleimid-N-yl)-CH,CH,CH,CH,CH,—C (=0) -KGGF-NH-CH,CH,CH,-C (=0) - (NH-DX)
(maleimid-N-yl)-CH,CH,CH,CH,CH,—C (=0) -KGGF-NH-CH,-0-CH,-C (=0) - (NH-DX)
(maleimid-N-yl)-CH,CH,CH,CH,CH,—C (=0) -KGGF-NH-CH,CH,-0-CH,-C (=0) - (NH-DX)
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[0213]

[0214]

[0215]

(maleimid-N—y)~CH,CH,CH,CH,CH,~C (=0) ~DGGF G-NH—-CH,CH,~C (=0) - (NH-DX)
(maleimid-N—yL)~CH,CH,CH,CH,CH,~C (=0) ~DGGF G-NH—-CH,CH,CH,~C (=0) - (NH-DX)
(maleimid-N—yL)~CH,CH,CH,CH,CH,~C (=0) ~DGGF G-NH—-CH,~0~CH,~C (=0) - (NH-DX)
(maleimid-N—yL)~CH,CH,CH,CH,CH,~C (=0) ~DGGF G-NH~CH,CH,~0~CH,~C (=0) - (NH-DX)
(maleimid-N-y ) —=CH,CH,CH,CH,CH,~C (=0) ~KGGF G-NH-CH,CH,—C (=0) - (NH-DX)
(maleimid-N—y )~CH,CH,CH,CH,CH,~C (=0) ~KGGF G-NH-CH,CH,CH,~C (=0) - (NH-DX)
(maleimid-N-yl)-CH,CH,CH,CH,CH,~C (=0) -KGGF G-NH-CH,-0-CH,—C (=0) - (NH-DX)
(maleimid-N-yl)-CH,CH,CH,CH,CH,~C (=0) -KGGF G-NH-CH,CH,~0-CH,—-C (=0) - (NH-DX)
MAFRE -

(maleimid-N-yl)-CH,CH,CH,CH,CH,—C (=0) -DGGF - (NH-DX)
(maleimid-N-yl)-CH,CH,CH,CH,CH,—C (=0) -KGGF - (NH-DX)
(maleimid-N-yl)-CH,CH,CH,CH,CH,—C (=0) -DGGF G- (NH-DX)
(maleimid-N-yl)-CH,CH,CH,CH,CH,—C (=0) -KGGF G- (NH-DX)

DEDTH D,

Do A—LPH, T oh o34 ) IRTFRECKMICEYT 2RTF
KU H—THd&E, EEFEMGEE L TE RA :
(maleimid=-N-yl)-(CH,)n2-C(=0)-GGFGG—-(NH-DX)
(maleimid-N-yLl)-(CH,)n2-C(=0)-GGFGGG—- (NH-DX)
TRINDBEDILEYZFBEICFER I DI EANTED, TNHDH>HETIE
2B 2O EDEDHEFE LU,

INHDOBETIE, ILHICHFHRLLCEn2D, 5DEDTRA :
(maleimid-N-yl)-CH,CH,CH,CH,CH,—C (=0) -GGFGG- (NH-DX)
(maleimid-N-yl)-CH,CH,CH,CH,CH,—C (=0) -GGFGGG— (NH-DX)

THRTINDEHEDTH D,

1)y A—L1H, —(Succinimid-3-yl-N)-CH[-(CH,)n3-COOH]-C(=0)-Tdh % &
TERGEPEGE L TR, RA:

(maleimid-N-yl)-CH[-(CH,)n3-COOH]-C (=0)-NH-(CH,-CH,-0) né—CH,~CH,~C (=0) -
LP-NH-(CH,)n1-La-L?b-L<c-(NH-DX)
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[0216]

[0217]

TRINZBEDLEYEIFBEICER TSI &N TES, TIT neH O
CH D, ndid. 2/ 54T, —NH-(CH)n1-La-Lb-Le—ZF43 (k. ~NH-CH,CH,~C (=0
)=. —NH-CH,CH,CH,~C (=0)-. —-NH—CH,—0-CH,~C(=0)—. 3 (z-NH~-CH,CH,~0—~CH,~C (=0
)-THDEHEDNIFF L, F/ LPHAEMICEEESLEZBDHHFE LWL, L
Pld. GGFGAYEFE L Ly,

F YU BARICIE, R :
(maleimid—-N-y1)—~CH[-(CH,) n3-COOHT~C (=0)-NH-CH,CH,~C (=0) -GGF G~NH—CH,CH,~
C(=0)-(NH-DX)

(maleimid-N-yl)-CH[-(CH,)n3-CO0H]-C (=0)-NH-CH,CH,~C (=0) -GGF G-NH-CH,CH,C
H,-C (=0) - (NH-DX)

(maleimid-N-yl)-CH[-(CH,)n3-CO0H]-C (=0)-NH-CH,CH,~C (=0) -GGF G-NH-CH,-0-C
H,-C (=0) - (NH-DX)

(maleimid=-N-yl)-CH[-(CH,)n3-CO0H]-C (=0)-NH-CH,CH,~C (=0) —-GGF G-NH-CH,CH,—
0-CH,-C (=0)-(NH-DX)

MAFR=A -

(maleimid=N-yl)-CH[-(CH,)n3-CO0H]-C (=0)-NH-CH,CH,~C (=0) —-GGF G- (NH-DX)
TRINDEHEDTH S,

INHDIE, n3D, 2000FF L. RK -
(maleimid-N-yl)—CH(CH,CH,~COOH)-C (=0)-NH-CH,CH,~C (=0) -GGFG-NH-CH,CH,-C (=
0)-(NH-DX)

(maleimid-N-yl)-CH(CH,CH,-COOH)-C (=0)-NH-CH,CH,~C (=0) -GGF G-NH-CH,CH,CH,—
C(=0)-(NH-DX)

(maleimid-N-yl)-CH(CH,CH,-COOH)-C (=0)-NH-CH,CH,—C (=0) -GGF G-NH-CH,—0-CH,-
C(=0)-(NH-DX)

(maleimid-N-yl)-CH(CH,CH,~COOH)~C (=0)-NH-CH,CH,~C (=0) —~GGF G-NH-CH,CH,-0-C
H,-C (=0) - (NH-DX)

MASOR= -

(maleimid-N-yl)-CH(CH,CH,-~COOH)-C (=0)-NH-CH,CH,~C (=0) -GGF G- (NH-DX)
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[0218]

[0219]

[0220]

THRINZHEDHBITFELL,

1) > 73—L2H-N[-(CH,CH,~0)n7-CH,CH,~0H]-CH,~C(=0)-Tdh % & &, WiEh
ke LT, RK:
(maleimid-N-y1)=(CH,)n2-C(=0)-N[-(CH,CH,~0) n7 —CH,CH,~OH]—CH,~C (=0)-LP-N
H-(CH,)n1-La=Lb-L e~ (NH-DX)

TCRINIBEDILEVZFBICERT DI ENTE S,

I ZT. n2lE, 2HM5 5T, nIE3XUE4 T, -NH-(CH)n ' -La-Lo-Le-ER5
l&. —NH-CH,CH,~C(=0)-, -NH-CH,CH,CH,~C(=0)-, -NH-CH,-0-CH,~C(=0)-. XIiZ-
NH-CH,CH,~0-CH,~C(=0)-T@» 2 H DX L <. H7. LPAEMICERES
TeEDEIFE LW, LPIE. GGFGAYIFE L WL,

&V BRRICIE. RR -
(maleimid-N-yl)=(CH,)n2-C(=0)-N[-(CH,CH,~0) n7 =CH,CH,~OH]-CH,~C (=0) -GGF G-
NH-CH,CH,-C (=0) - (NH-DX)
(maleimid-N-yl)=(CH,)n2-C(=0)-N[-(CH,CH,~0) n7 =CH,CH,~OH]-CH,~C (=0) -GGF G-
NH-CH,CH,CH,~C (=0) - (NH-DX)
(maleimid-N-yl)=(CH,)n2-C(=0)-N[-(CH,CH,~0) n7 =CH,CH,~OH]-CH,~C (=0) -GGF G-
NH-CH,~0-CH,~C (=0) - (NH-DX)
(maleimid-N-yl)=(CH,)n2-C(=0)-N[-(CH,CH,~0) n7 =CH,CH,~OH]-CH,—C (=0) -GGF G-
NH-CH,CH,-0-CH,~C (=0) - (NH-DX)

XIERR -
(maleimid-N-y1)=(CH,)n2-C(=0)-N[-(CH,CH,~0) n7 -CH,CH,~OH]-CH,—C (=0)-GGF G-
(NH-DX)

THRINSEDTH S,

ISICFELLIE. n?2HA5 T n7A3RIEA4DEDTHBMN. n7i1Z3 DL
OhEYIFELL R
(maleimid-N-y1)~CH,CH,CH,CH,CH,~C (=0) -N (~CH,CH,~0~CH,CH,~0~CH,CH,~0-CH,CH,~
OH) -CH,~C (=0) ~GGF G-NH-CH,CH,~C (=0) - (NH-DX)
(maleimid-N-yL)-CH,CH,CH,CH,CH,~C (=0) -N (~CH,CH,~0~CH,CH,~0~CH,CH,~0~CH,CH,~
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[0221]

[0222]

OH) —CH,~C (=0) ~GGF G-NH—CH,CH,CH,~C (=0) - (NH-DX)

(maleimid=N-y L) ~CH,CH,CH,CH,CH,~C (=0) -N (~CH,CH,~0~CH,CH,~0~CH,CH,~0-CH,CH,~
OH) —CH,~C (=0) ~GGF G-NH-CH,~0-CH,~C (=0) - (NH-DX)
(maleimid=N-yL)~CH,CH,CH,CH,CH,~C (=0) -N (~CH,CH,~0~CH,CH,~0~CH,CH,~0-CH,CH,~
OH) —CH,~C (=0) ~GGF G-NH-CH,CH,~0~CH,~C (=0) - (NH-DX)

idR=

(maleimid-N-y 1) ~CH,CH,CH,CH,CH,~C (=0) —N (~CH,CH,~0~-CH,CH,~0~CH,CH,~0~CH,CH,~
OH) —CH,~C (=0) ~GGF G- (NH-DX)

TRINDZEDTH 5,

Nay s 7eFILEEBEL. NKRFKICHERKETZI /BRE2EITLIRTFRKY
VH—THdEE, BHEhEke LT, kK :

X-CH,~C (=0) -NH—(CH,) n#~C (=0) ~-DGGF-NH- (CH,) n ' L 2 —L b~ c = (NH-DX)
X-CH,~C (=0) -NH—(CH,) n4—C (=0) -KGGF-NH- (CH,) n ' =L =L b~ c = (NH-DX)
X-CH,~C (=0) -NH—(CH,) n4—C (=0) ~EGGF-NH- (CH,) n ' L &=L b—L = — (NH-DX)
X-CH,~C (=0) -NH—(CH,) n4—C (=0) ~-DGGF G-NH- (CH,) n 1 ~L a—L b—L ¢ — (NH-DX)
X-CH,~C (=0) -NH—(CH,) n4—C (=0) ~KGGF G-NH- (CH,) n 1 ~L a—L b—L - (NH-DX)
X-CH,~C (=0) -NH—(CH,) n4—C (=0) ~EGGFG-NH- (CH,) n 1 ~L a—L b—L - (NH-DX)
TRINDIBEOLENZFEICHERTZIIENTE S,

T, ntlE, 25 5T, -NH-(CH)n1-La-Lb-Le—#R43|d, —NH-CH,CH,~C(
=0)-. -NH-CH,CH,CH,~C(=0)-. —NH-CH,~0-CH,~C(=0)-. 3 {&-NH-CH,CH,~0-CH,~C (
=0)-THDEOINTFFELL, £/, LPAEMICEEFEALA-HOEEFFE LWL
o EXELTIE. BEXIZIIENIFELL,

& Y BARRICIE. R
X-CH,~C (=0) -NH-(CH,) n*#~C (=0) ~-DGGF ~NH-CH,CH,~C (=0) - (NH-DX)

X-CH,~C (=0) -NH-(CH,) n#~C (=0) -DGGF -NH-CH,CH,CH,~C (=0) - (NH-DX)
X-CH,~C (=0) -NH-(CH,) n+~C (=0) ~-DGGF -NH-CH,~0~-CH,~C (=0) - (NH-DX)
X-CH,~C (=0) -NH-(CH,) n4~C (=0) ~-DGGF -NH-CH,CH,~0—-CH,~C (=0) - (NH-DX)
X-CH,~C (=0) -NH—(CH,) n4—C (=0) ~KGGF ~NH-CH,CH,~C (=0) - (NH-DX)
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[0223]

X-CH,~C (=0) -NH-(CH,) n4-C (=0) ~KGGF-NH-CH,CH,CH,~C (=0) - (NH-DX)
X=CH,—C(=0)-NH-(CH,) n*-C(=0) -KGGF —NH-CH,~0—CH,—C (=0) - (NH-DX)
X-CH,—C(=0)-NH-(CH,) n*-C(=0) -KGGF-NH-CH,CH,~0-CH,—C (=0) - (NH-DX)
X=CH,~C(=0)-NH-(CH,) n*-C(=0)-DGGF G-NH-CH,CH,~C (=0) - (NH-DX)
X-CH,~C (=0) -NH-(CH,) n*-C (=0) ~DGGF G-NH-CH,CH,CH,—C (=0) - (NH-DX)
X—CH,~C (=0)-NH-(CH,) n*—C (=0) ~DGGF G—NH—CH,—0—~CH,—C (=0) — (NH-DX)
X—CH,~C (=0)-NH-(CH,) n*—C (=0) ~DGGF G—NH—CH,CH,—0—CH,—C (=0) - (NH-DX)
X-CH,~C (=0)-NH-(CH,) n*-C (=0) ~KGGF G-NH-CH,CH,~C (=0) - (NH-DX)
X-CH,-C (=0)-NH-(CH,) n4-C (=0) -KGGF G—NH-CH,CH,CH,~C (=0) - (NH-DX)
X-=CH,-C (=0)-NH-(CH,) n4-C (=0) -KGGF G-NH-CH,—0-CH,—C (=0) — (NH-DX)
X-CH,—C (=0)-NH-(CH,) n4-C (=0) -KGGF G-NH-CH,CH,—0—CH,—C (=0) - (NH-DX)
MRS -
X-CH,—C (=0)-NH-(CH,) n4-C (=0)-DGGF- (NH-DX)
X-CH,—C (=0)-NH-(CH,) n4-C (=0)-KGGF- (NH-DX)
X-CH,—C (=0)-NH-(CH,) n4-C (=0)-DGGF G- (NH-DX)
X-CH,—C (=0)-NH-(CH,) n4-C (=0)-KGGF G- (NH-DX)
THRINDIZEDNLUEFFE LV,

ISICHFFELLIE, ntdS 2THBERA :
X—CH,~C (=0) =NH—CH,CH,~C (=0) ~DGGF ~NH—CH,CH,—C (=0) — (NH-DX)
X-CH,—C (=0) —~NH-CH,CH,~C (=0) ~DGGF ~NH-CH,CH,CH,—C (=0) — (NH-DX)
X—CH,~C (=0) -NH-CH,CH,~C (=0) ~-DGGF ~NH—-CH,~0—-CH,—C (=0) — (NH-DX)
X—CH,~C (=0) ~NH-CH,CH,~C (=0) ~-DGGF ~NH-CH,CH,—0—~CH,—C (=0) - (NH-DX)
X—CH,~C (=0) ~NH-CH,CH,~C (=0) ~KGGF ~NH-CH,CH,~C (=0) - (NH-DX)
X—CH,~C (=0) ~NH-CH,CH,~C (=0) ~KGGF ~NH—-CH,CH,CH,—C (=0) — (NH-DX)
X—CH,~C (=0) -NH-CH,CH,~C (=0) ~KGGF ~NH-CH,~0—-CH,—C (=0) — (NH-DX)
X-CH,—C (=0)-NH-CH,CH,—C (=0) -KGGF-NH-CH,CH,—-0-CH,-C (=0) — (NH-DX)
X-CH,—C (=0) -NH-CH,CH,—C (=0) -DGGF G-NH-CH,CH,-C (=0) - (NH-DX)
X-CH,—C (=0) -NH-CH,CH,—C (=0) -DGGF G-NH-CH,CH,CH,-C (=0) — (NH-DX)
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[0224]

[0225]

X—CH,-C (=0)-NH-CH,CH,-C (=0) -DGGF G-NH-CH,~0~CH,~C (=0) - (NH-DX)
X—CH,-C (=0) -NH-CH,CH,-C (=0) -DGGF G-NH-CH,CH,-0-CH,-C (=0) - (NH-DX)
X—CH,=C (=0)-NH-CH,CH,-C (=0) ~KGGF G-NH-CH,CH,~C (=0) - (NH-DX)
X—CH,=C (=0) -NH-CH,CH,-C (=0) ~KGGF G-NH-CH,CH,CH,~C (=0) - (NH-DX)
X—CH,~C (=0) ~NH-CH,CH,~C (=0) ~KGGF G-NH-CH,~0~CH,~C (=0) - (NH-DX)
X~CH,~C (=0) ~NH-CH,CH,~C (=0) ~KGGF G-NH-CH,CH,~0~CH,~C (=0) — (NH-DX)
XIERR -

X—CH,—C (=0) -NH-CH,CH,~C (=0) ~-DGGF - (NH-DX)

X—CH,—C (=0) -NH-CH,CH,~C (=0) ~KGGF - (NH-DX)

X—CH,~C (=0) -NH-CH,CH,~C (=0) -DGGF G- (NH-DX)

X—CH,~C (=0) -NH-CH,CH,~C (=0) -KGGF G— (NH-DX)

THRINS5EDTH D,

T, kEOXFDOXIFE, BRREFXIFITREFETR T, TNHDOR
FEEMRVAVFREEDEIVWThEEEREEE L TUFEICHERT &
NTE D,

NayZ I TFEFILEERFL, )b Rdd ) JRTF RE CEKiFIC
BT2RTFRY)VH—ThHdEXFEERBEE LT, kR :

X—CH,=C (=0)-NH-(CH,) n*-C (=0) ~GGF GG— (NH-DX)
X—CH,—C (=0) -NH-(CH,) n*-C (=0) -GGF GGG~ (NH-DX)
THRINIEEDLEMEFEICFERT D2 ENTED,

FELCIE n*dS, 2RII5DEDTHEH., LUFELLIF2THY,
R :

X—CH,~C (=0) -NH-CH,CH,~C (=0) -GGGF G- (NH-DX)
X—CH,—C (=0) -NH-CH,CH,~C (=0) ~GGF GGG— (NH-DX)
THRINS5EDTH D,

ZZT. R XF, RREFRIFIVRERETETT. UEORKREEW

RUOyavREEWEIVWIThEREFEGRE L THFBICHERTZ2ZENTEDS

]
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[0226] ') >3 —L2H-N[-(CH,CH,~0)n7—CH,CH,~OH]-CH,~C(=0)-T & % & =, HiErh
ke LT, RK
X—CH,=C (=0)-NH-(CH,) n*-C (=0)-N[ - (CH,CH,~0) n7—CH,CH,~OH]~CH,-C (=0) -L P -NH-
(CH,)n1-La=L b~ c—(NH-DX)
THRINIBEDLEMEFEICFERT D EMNTES,

T ZT. ntE, 255 T, n7IE3UE4 THY., -NH-(CH)nT-La-Lb—Le-

#R43> 1. —NH-CH,CH,~C(=0)-, -NH-CH,CH,CH,~C(=0)-, -NH-CH,~0-CH,—C(=0)-,
X AF-NH-CH,CH,~0-CH,~C(=0)-TH DB DA E L <. F/. LPHEMITEREE
BLEEBDHFE LW, LPIE, GGFGAFZE LW,

[0227] BERBYICIZR :
X=CH,~C(=0) -NH-(CH,) n4-C (=0)-N[-(CH,CH,~0) n7—CH,CH,~OH]-CH,—C (=0) -GGFG-N
H-CH,CH,~C (=0) - (NH-DX)
X—CH,~C (=0) -NH-(CH,) n4-C (=0)-N[~ (CH,CH,~0) n7=CH,CH,~OH]~-CH,—C (=0) -GGFG-N
H-CH,CH,CH,~C (=0) - (NH-DX)
X—CH,—C (=0) -NH-(CH,) n4-C (=0)-N[~ (CH,CH,~0) n7=CH,CH,~OH]~CH,~C (=0) -GGFG-N
H-CH,~0-CH,~C (=0) - (NH-DX)
X—CH,—C (=0)-NH-(CH,) n4-C (=0)-N[~ (CH,CH,~0) n 7 =CH,CH,~OH]~-CH,~C (=0) -GGFG-N
H-CH,CH,~0-CH,-C (=0) - (NH-DX)
XIERA -
X—CH,~C (=0) ~NH-(CH,) n4-C (=0) -N[- (CH,CH,~0) n 7 =CH,CH,~OH]-CH,~C (=0) ~GGF G- (
NH-DX)
DEDTH D,

[0228] ISICHFHELLIE. n*A 2T n"A3EA4DEDTHBN. n7iZ30D%
DO FEYUEIFFE L. R ;
X—CH,~C (=0)-NH-(CH,) n4-C (=0)-N (~CH,CH,~-0~CH,CH,-0~CH,CH,~0-CH,CH,—OH) —CH,~
C (=0)-GGFG-NH-CH,CH,~C (=0) - (NH-DX)
X—CH,—C (=0) -NH-(CH,) n4-C (=0) -N (~CH,CH,~0~CH,CH,-0~CH,CH,~0-CH,CH,—OH) —CH,~
C (=0)-GGFG-NH-CH,CH,CH,~C (=0) - (NH-DX)
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[0229]

[0230]

[0231]

X-CH,~C (=0) ~NH—(CH,) n+~C (=0) -N (~CH,CH,~0—CH,CH,~0—CH,CH,~0~CH,CH,~OH) ~CH,~
C(=0)~GGF G-NH-CH,~0—CH,—C (=0) - (NH-DX)

X-CH,~C (=0) ~NH—(CH,) n+~C (=0) -N (~CH,CH,~0—CH,CH,~0—CH,CH,~0~CH,CH,~OH) ~CH,-
C(=0) -GGFG-NH-CH,CH,~0—-CH,—C (=0) - (NH-DX)

XAFRA -

X-CH,-C (=0)-NH-(CH,) n4-C (=0) -N (-CH,CH,—0-CH,CH,-0—CH,CH,—0-CH,CH,—0H) -CH,—
C(=0)-GGFG-(NH-DX)

THRINDZEDHIFE L LY,

BB, AT a T MOEEZHRT 2700, RARGERHTHERLTES
NICEEEYEHANRREOEREOI Y Va5 — b (IR 1EE) 2BE
LTHFH7ROY MITBHIENTE S, ZOHBE. FHEEDBIIESRIOFE
EEMBDOEICINE 5,

2. BEARE2

R (1) TRINBZMABE—FEYWOI > Va1 5— MNRUVZTNSOFEEB A
N3B\OHE, MFEEOBERT7IRETH->T, FAI—FILEEE) >~
N—RICET D) h—TH3. BHEICIF-LT-L2-5-C(=0)-cyc. Hex (1, 4)-
CH,—(N-ly-3-dimiccuS)-S-(CH,)n&-C(=0)-DEBEETH D DIE. FBDHEIC
SOTHERETDHIENTED,

[1£38]
, AB-L"
LZ-LPNH-(GH,)n'-LA-Lb-Le-(NH-DX) o AB-L-L2-LP-NH-(CH,)n'-L2-Lb-Le-(NH-DX)
or - . or
L#-L™(NH-DX) AB-L1-LZLP-(NH-DX}
2a 1
[steh, AB-L 1 &, BHEE U A—LIAEE L. S 5icL ORBAN

LA I VNEICEBRINAEEZTT A BAEMICIEAB-C(=0)-cyc. Hex(1,4)-C
H—(N-ly=-3-dimiccuS)-iCHB T, —-(N-ly-3-dimiccuS)-A~v L 4 I TIEHICE
BINEETHD, L2 FERmASAIND T MEE > ZHS-(CH,)n8-C(=0)-
HARL. ABIEHEERY, ]
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[0232] d bbb, BRI BHEICIUVAFLIZEREY (22) & wLA13IY

WEEBTD) v AH—2EEaIdiE (3b) ZRBIEDZ&ITLY,
mE—FEYMI a5 — b (1) 28ETEIENTE S,

RLAIVIIEEZETSHAE (3b) LUEFRMDAETIEDIIENT
X% (Hermanson, G. T. Bioconjugate Te
chniqgues, pp. 56—136, pp. 456—493, Acad
emic Press (1996)), #flAE7I/& brFOFVILE
EDEEMEBLILAIVILAEAEZERETBDH IV VAIVIL-4-(N-F L1 2
KXF)Lyrsanxho-1-AlLRix>L—b (SMCC) EDOZEREMEY
VA EREOTI JRICFERSETLAIVIIEAEBATIZEDHEEE
T2 ENTEDN. TNSICEREINLGL,

BIZIE 7/ EAORIGHERZ & FA—ILEADRIGHRRZ2Z ) » 75
—TCHRELEEEMTHNIEFEICHERTZIENTES, JITrPIV/E
NDORGHEEBDIE, SEEIRTIL. 1S RIAFLETHNIEEL, FF
F—ILRIEEEDIE. LA X2, NATET7EFIL, NOTETIL
FIL, ISIKIEFIFAE) VILETHNIT SV,

NEREEBRT27I/BBOT7 I/ EXXISKEE, BICT7I/EICBVWTT
T REEGENL T Y H—ABEIEDZLHODAEELT, EFHREICKRIS
THELLEWIE. RK -

Qi-L12-Q2

[, Q'ik. (Pyrrolidine-2,5-dione-N-yl)-0-C(=0)-. (3-Sulfo-pyrrol
idine-2, 5-dione-N-yl)-0-C(=0)-, Ra-0-C(=N)-. 3X{F0=C=N-Z7~L.

L "a-{&, -cyc.Hex(1,4)-CH,~, RFEH1HS5T1T0DF7ILFLVE, 7z=L
vE. -(CH)n+-C(=0)-. —(CH,)n4a=NH-C(=0)-(CH,)n4 >~ 3Z{F-(CH,)n4a-NH-C
(=0)-cyc. Hex(1,4)-CH,~& = L.

Q2{E(maleimid-N-yl), /~A& V[RF. XIF-S-S-(2-Pyridyl) =7~ A,
ROIE, RFEEIHS6DT7ILFILE, ntid, 1H58DEEHAERL, n*id 0
NS 6 DEH, n*PlE1HS6DEBHAETY, ]
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TRINBEEMTHNIFEL W,

ZIZT, ROE, RFBBIHS6DTILFILETHNITSLIWVA, LUFFEL
CIEAFILERFHZIITFILETH S,

L12lBFH7ILFLUEELTE KREERI1HDL10D0EDTHNILE
We Zx=LYEELTUE FILE, A8, RNZWVWTHROEDTH LUV
NS, FREASDEDNEUTFE LWL,

LlaELTHFFELWEDIL, —cyc.Hex(1,4)-CH,—. -(CH,)s—NH-C(=0)-cyc.H
ex(1,4)-CH,—, —(CH,),~NH-C(=0)-CH,-. -(CH,)s-NH-C(=0)-(CH,),~. -CH,-. —(C
H2)o=. —(CHp)s—. —(CHp)s—. —(CHy)1—. —(para-Ph)-, —(meta-Ph)-, -(para-Ph
)=CH(-CHs)—-. -(CH,)s~(meta-Ph)-, X|d-(meta-Ph)-NH-C(=0)-CH-%Z5(¥3% &
EMNTE D,

Q'ELTHZFEL L I&(Pyrrolidine-2, 5-dione-N-yl)-0-C(=0)-T&H LY., Q2
I, (maleimid-N-yO)AFELWHA, Y2714 NIESEFERITEL D ET S
& F(F-S-S-(2-Pyridy ) ZHEA T hIE L\,

Z Z T, (Pyrrolidine-2,5-dione-N-yl)-i{Z. Rz

[0233] [1t39]

o

O
[0234] CREINDIBRRFNVESINMLTHLIETHY., (3-Sulfo-pyrrolidine-2, b-
dione-N-yL)-tx. R=
[0235] [1k40]

[0236] CREINDIBRRFINDESEBCMITHLIETHY., TORILKVEBIZ) FI7 4
B, FhUDLIR, AUDLIEEFETE, WELLIEF M) DLIBTHY
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[0237]

[0238]

. cyc.Hex(1, D)1, 4->ovanx> L rEARL, (maleimid-N-yl) i,
R

[1B41]
o]
_”b
o)
THREIND, BREFIMEESMWAUTHIETHY., @-PyridyDiE., 2—-E)

VILEAERL, (para-Ph) /XS 7 =L YEAERL., (meta-Ph)iZ. X4 7
T=LVEAETRT,

OB EYE LT LERBOEEYDMICIERIL 7 A RIS VA TV —
4— (N=RLAZIZIAFII) >2O0~NFH =1 —-ALERFTL—b (s
ulfo-SMCC) . N—RI VA IV —4—(N=—TLAIJILAFI)—Y
ANFHY Y —1 —ALRFL—(6—FIRAHhSO0x—+) (LC—-—SMC
C). k—RLAZIVIIVTFAVEBN-R I VLAIVIILITRATIL (KM
UA) . Y=~ LAIVILEEBEN-—ROT V1 IVILITRTI (GMBS)
E—XLAIVILATOVEEN—EROFI RIS VAT RIRFTIL (E
MCS) . m=<LAIIVNIRYYAI—N—EROFVRIDVAIRT
27 (MBS) . N—(a—< LA IVILPEMNRIV)—RIVALAZI R
ZFI[AMAS], RIS UAITIL—-6—(B—~LAIo)LTaEdr7
IRIAFH/)IT—K (SMPH) , N=XRZ2 VA3 N4—(p—~LA
TN —TFL—hkF (SMPB) ., N—(p—~¥LAZ)L7x=
WAV TR—K (PMP 1) . N—ROSUAZI)—4— (—R7+
FIL) —FII/)IRVYI—K (SIAB) . N—RI9VAXI)NA—R7T
£F—b (STA) N—RIVLUAIYNLTAOE7ET—F (SBA) .
N—RIT VATV L3I—(7OE7EM7ITR)TOEAR—F (SBAP
) . N—RO2 43I —3— (2—FBY RYFF) oL x— Lk (SPD
P) . RURIVIUUVAIVNAFVALRZINL—a—AFIl—a— (2—-E)
I FA) MLy (SMPT) 5BV THE KL,
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[0239]

[0240]

[0241]

BHEMCiE. fIE ik (3) LT 2BEGHENDSMCC %,
PHEDBE7D) VEREERDP T, EEIND 1 BECHBARIGIEZZET

SMCCOEMTAFTILSTKERIGLY LA IZIILEZRTT SH4K (3b
) 213D ENHEEKD, BoNHMk (3b) IFTFEROLBREED - 2245
THEHEL. ROEEW (2) EORIGICAWSZENTE S,

REO7I /&, e ROFVILEE, T AEREDE T 2NKim 7
I/ERC/RFIVSVEEAET LTI/ E, ) VERENET HKEEE
HRTH. THHICEREINARL,

BLELRE—FWa>rvas—h (1) ERE. Ny 77—, B
. MRBERUVAGZ—DFTHY OEMIEHEEESHROAE. RUBREKRESR
KOEHICLZAE-FEWOarYasyr—b (1) ORTEEFEERE1 TR
Te & D ITITZIE LW,

BLEFE2ICBEVWTHK (3 b) TRINZIELEMIROBEEEFT D (X
X HEBEICBWT THE—NH—| EREBEEKRTH 2, )

[{£42]

H o}
|
i &N
CHz—
- ;j
O

AFBORAK—FRYPIA a5 — b eRET H7ODOHERTH > T L
DEEZE T HLEMIROBEY THB (K. nid. 1551 0DEKT
HEN, FELLIF2HS58THY., LYFHELLIFINSTTHD, ) »
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[1£43]

[0242]

[0243]

O 0
M30-H1-L4P M30-H1-L4
Q @]
O n o) N

o 0
anti-CD30 antibody ——(O\'O anti-CD33 antibody { o
e : QQP ;
[
o

n o n

Ji'l:;

I SHICKIMARXIWAT NEER > TEARAFRBADILENE L TEUTOEHED
ZBIFDHIENTED,

NRICERKET I VBAEBFTE2RTF R A—THd2HDE LTHIE
hEfk & LT, R :
HS-(CH,) n&8-C(=0) -DGGF-NH-(CH,) n =L 2a-L>~L c=(NH-DX)

anti-CD70 antibody

n

HS—(CH,) n&-C(=0)-KGGF-NH-(CH,) n 1 =L 2L b—L = (NH-DX)
HS—(CH,) n&-C (=0) -DGGFG-NH-(CH,) n 1 L a-L b~ (NH-DX)
HS—(CH,) n&-C (=0) -KGGF G-NH-(CH,) n 1 ~L a—L b~ = (NH-DX)
TRINZIBEDILEWEFBEICHERTZIENTE S,

T T, nslk, 2/ 55T, -NH-(CH)n1-La-Lo-Le—#B43|d, —NH-CH,CH,~C(
=0)-, =-NH-CH,CH,CH,~C(=0)-. -NH-CH,~0-CH,~C(=0)-. 32 {&-NH-CH,CH,~0~CH,~C (
=0)-THDEDOIPFELL., T/, LPAEYICEERZEALAEZEDEFE LWL

FYUBARRIICIE, nedA, 20HDHEFEL . R :

HS—CH,CH,~C (=0) ~DGGF —NH-CH,CH,~C (=0) - (NH-DX)
HS-CH,CH,—C (=0) ~DGGF ~NH-CH,CH,CH,~C (=0) -~ (NH-DX)
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[0244]

[0245]

HS—CH,CH,~C (=0) ~DGGF ~NH—CH,~0~CH,~C (=0) - (NH-DX)
HS—CH,CH,~C (=0) ~DGGF~NH—CH,CH,~0~CH,~C (=0) — (NH-DX)
HS=CH,CH,~C (=0) ~KGGF ~NH—CH,CH,~C (=0) - (NH-DX)
HS=CH,CH,~C (=0) ~KGGF ~NH—CH,CH,CH,~C (=0) - (NH-DX)
HS—CH,CH,—C (=0) -KGGF-NH-CH,-0-CH,—C (=0) - (NH-DX)
HS—CH,CH,~C (=0) ~KGGF~NH—CH,CH,~0—CH,~C (=0) — (NH=DX)
HS—CH,CH,~C (=0) -DGGF G-NH-CH,CH,~C (=0) - (NH-DX)
HS-CH,CH,~C (=0) ~-DGGF G-NH-CH,CH,CH,~C (=0) — (NH-DX)
HS-CH,CH,~C (=0) -DGGF G-NH-CH,~0-CH,~C (=0) - (NH-DX)
HS—CH,CH,—C (=0) -DGGF G-NH-CH,CH,-0-CH,-C (=0) - (NH-DX)
HS—CH,CH,—C (=0) -KGGF G-NH-CH,CH,—-C (=0) - (NH-DX)
HS—CH,CH,—C (=0) -KGGF G-NH-CH,CH,CH,~C (=0) — (NH-DX)
HS—CH,CH,—C (=0) -KGGF G-NH-CH,-0-CH,-C (=0) - (NH-DX)
HS—CH,CH,—C (=0) -KGGF G-NH-CH,CH,-0-CH,-C (=0) - (NH-DX)
AR -
HS—CH,CH,—C (=0) -DGGF - (NH-DX)
HS—CH,CH,—C (=0) -KGGF - (NH-DX)
HS—CH,CH,—C (=0) -DGGF G- (NH-DX)
HS—-CH,CH,—C (=0) ~KGGF G (NH-DX)
DHEDTH D,
TNV oL RB2A)IRTFRECKMICBEIT B2RTFRY)H—TH
5EE, HEREHRE LT, R :
HS-(CH,) n&-C (=0) -GGF GG- (NH-DX)
HS-(CH,) n8-C (=0) -GGF GGG— (NH-DX)
TRINZBEDILEYZIFBEICERIT DI ENTE S,
TIZTnep, 2RIEE5DHEDDBEFE L L,
FYUFFELLIE ned, 208D THY. RA :
HS—CH,CH,—C (=0) -GGF GG— (NH-DX)
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[0246]

[0247]

[0248]

HS—CH,CH,-C (=0) -GGF GGG~ (NH-DX)

DEDTH D,

3. BEARES

K (1) TRINZHAE—FYWIA T a15— NRUThSORE LR
N2EDOI>B, . PIRBEEENLTEM) VH—Bo e r»EELES
DiF. UTOHETEET DI ENTED, HlAIEL 1 H-C(=0)-(CH)n5-C (
=0) -THY., ThHEEZRFILER>7LY | BAIE(Pyrrolidine-2,5
-dione-N-y1)-0-C(=0)-(CH)n°-C(=0) - A4 BICHERT 5 &N TED, TH
ICL?HBEETHIHBEIF. AIAIETROFERICEI >THRETHIENTE
%,

[1b44]
_ AB
L-L2-LP-NH-(CH,)n'-L2-Lb-L°-(NH-DX) 3 AB-L1-L2-LP-NH-(CH,)n-La-Lb-Le-(NH-DX)
or —_— ar
LV-L2-LP-{NH-DX) AB-L'-L2-LP-{NH-DX)
2b 1

giabhb, BETI2HEICLI>TAFLI Z2EEW (2b) &, #itk (3
) ERBIEDZZIEICE>T, fik—FYPa>rvasr—bh (1) Z28ET D
ZEMTED,

itE& (2b) EHMEOT7IVE, e ROFINLEEOEEGLHEET 5,
A7 I /E, e ROFVIIVEEG, RIEFE2TELELDIC. ThEh
BIZIEMEDETINKHm 7 I /VERY RIFVVEEDNEITDITI/E
B UVERENETIKEBEEZTRT A, CNSICREI NG,

tE&Y (2b) EWN—EROFZRIVSVAIIVILIRTFTILEDNLHDTE
MIRFILTHBH, ROBFEIRTIL, BIZIEANLNER IS VAZIIILT
ATIVE N—EErFOAFTHILAITVILIRATI. N—k ROFS ZILK
FINAZIVINITRATIV, IV F—ZbATITZIITRTIL, XZ—=}+0O
7IZ)VITARATII, 2, 4—2_bMOJzZIVIT ATV, 3—RIIEKRZIL—
4——_pbO7x=)VITATIIL, 3—ANKRFY—4—-—Z—_bOTJITZIVIRAT
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W, RS INAOT7IZILNIZATFIIVEEFERT DI ENTE S,

t&® (2b) &, Hitk (3) oRiSlE, itk (3) —@HY., 275F
20 ENLHEDEEY (2b) ZFEALT. MET1TEHLZY 1EBET OF
DEPHLEE LI —FYWI 225 —h8 (1) ZH®WETDHIENTES
o BEWNBICIE. Ttk (3) ZELERERIC. (LEW (2b) ZBARBIERLEA
REMATRIEIED I EICLY, IFA—FYaI>Tas5—k (1) 288
TEHIENTED, JIT, BERELT, BFEBF N D LAWK, ) VEES
M) LARRYEEFT N ILAEERAWVSEIENTES, RISEDOp HIZ5 T4
FIOThHhNIELL., LYUFEICIEpH 7 AETRIBIENRIEL W, (EE® (
2b) ZEMBIEDIBEELTUE. PAFILRALEFT K (DMSO) [ ¥
AFIHRILLT IR (DMF) [ AFL7EMZIRK (DMA) | N—X
FIl—2—EY) K>y (NMP) EOE#AEEZAVEIENTE S, LEW
(2b) ZBRBITEBRAERRE. itk (3) Z28LHEERICIBE2
O%v, / vENATRBIENIEFLIWV, RIGEEIE, OBE3T7TC, LYIEF
BICIETOBE25CTHY . RIGEREIE, 0. 573E2 OBETH %,
SBLE LM —FYarvasr—h~ (1) K85, BE Ny I77—%
B, BE. IKEERUAK—DFHIY OFEMIEEEHROAEICL ZH
HT—FWa>r2as—b (1) ORERREERET EAKRICITD T EHHE
%,

BUET R 3ICHB W T (Pyrrolidine-2, 5-dione-N-y 1)-0-C (=0) - (CH,) n5-C (=0)
-IRDOBEEET 5,

[0249] [1t45]
O

EfN— O-CO-(CH,)n35-C(=0)-

O

[0250] _LEEOEBREEZAL. NERHIHEKET I/ BEZEITIRTFRIUA
—ZHIHELEMELTUTOEDEZETEIENTE S,
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(Pyrrolidine-2,5-dione-N-yl)-0-C(=0)-CH,CH,CH,CH,CH,CH,-C (=0) -DGGF-NH-CH
,CH,~C (=0)— (NH-DX)

(Pyrrolidine-2, 5-dione—N-y L) -0-C (=0) —CH,CH,CH,CH,CH,CH,~C (=0) ~DGGF ~NH—CH
,CH,CH,~C (=0) - (NH-DX)

(Pyrrolidine-2, 5-dione—N-y 1) -0-C (=0) —CH,CH,CH,CH,CH,CH,~C (=0) ~DGGF ~NH—CH
,—0—CH,—C (=0) - (NH-DX) .

(Pyrrolidine-2, 5-dione-N-y 1) -0~C (=0)~CH,CH,CH,CH,CH,CH,~C (=0) ~DGGF ~NH—CH
2CH;~0-CH,~C (=0) - (NH-DX) |

(Pyrrolidine-2, 5-dione-N-yl)-0-C (=0)-CH,CH,CH,CH,CH,CH,~C (=0) -KGGF-NH-CH
,CH,~C (=0)-(NH-DX).

(Pyrrolidine-2, 5—-dione-N-yl)-0-C (=0)-CH,CH,CH,CH,CH,CH,~C (=0) -KGGF-NH-CH
,CH,CH;~C (=0) - (NH-DX)

(Pyrrolidine-2, 5-dione-N-yl)-0-C(=0)-CH,CH,CH,CH,CH,CH,~C (=0) -KGGF-NH-CH
,—0-CH,—-C (=0)-(NH-DX),

(Pyrrolidine-2, 5-dione-N-yl)-0-C(=0)-CH,CH,CH,CH,CH,CH,—C (=0) -KGGF-NH-CH
,CH,~0-CH,~C (=0) - (NH-DX)
(Pyrrolidine-2,5-dione-N-yl)-0-C(=0)-CH,CH,CH,CH,CH,CH,~C (=0) -DGGF G-NH-C
H,CH,~C (=0) - (NH-DX) ,

(Pyrrolidine-2, 5-dione-N-yl)-0-C(=0)-CH,CH,CH,CH,CH,CH,-C (=0) -DGGF G—-NH-C
H,CH,CH,~C (=0) - (NH-DX) .

(Pyrrolidine-2,5-dione-N-yl)-0-C (=0)~-CH,CH,CH,CH,CH,CH,~C (=0) -DGGFG-NH-C
H,~0-CH,—C (=0) - (NH-DX) .

(Pyrrolidine-2,5-dione-N-yl)-0-C (=0)-CH,CH,CH,CH,CH,CH,~C (=0) -DGGFG-NH-C
H,CH,-0-CH,-C (=0) - (NH-DX)

(Pyrrolidine-2,5-dione-N-yl)-0-C (=0)-CH,CH,CH,CH,CH,CH,~C (=0) -KGGFG-NH-C
H,CH,-C (=0) - (NH-DX) ,
(Pyrrolidine-2,5-dione-N-yl)-0-C(=0)-CH,CH,CH,CH,CH,CH,-C (=0) -KGGFG-NH-C
H,CH,CH,—C (=0) - (NH-DX).
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(Pyrrolidine-2,5-dione-N-yl)-0-C(=0)-CH,CH,CH,CH,CH,CH,-C (=0) -KGGFG-NH-C
H,-0-CH,-C (=0) - (NH-DX) ,

(Pyrrolidine-2, 5-dione-N-yl)-0-C(=0)-CH,CH,CH,CH,CH,CH,—C (=0) -KGGF G-NH-C
H,CH,~0-CH,~C (=0) - (NH-DX),

INLDIETEIYHFHILLIFUTOEDTH D,

(Pyrrolidine-2, 5-dione-N-y 1) -0~C (=0) ~CH,CH,CH,CH,CH,CH,~C (=0) ~DGGF~NH-CH
LCH,~C(=0) - (NH-DX)

(Pyrrolidine-2, 5-dione-N-yl)-0-C (=0)-CH,CH,CH,CH,CH,CH,~C (=0) -DGGF-NH-CH
2CH,CH,~C (=0) - (NH-DX)

(Pyrrolidine-2, 5—dione-N-yl)-0-C (=0)-CH,CH,CH,CH,CH,CH,~C (=0) -KGGF-NH-CH
,CH,~C(=0)-(NH-DX).

(Pyrrolidine-2, 5-dione-N-yl)-0-C(=0)-CH,CH,CH,CH,CH,CH,~C (=0) -KGGF-NH-CH
,CH,CH,~C (=0) - (NH-DX)
(Pyrrolidine-2,5-dione-N-yl)-0-C(=0)-CH,CH,CH,CH,CH,CH,~C (=0) —~DGGF G-NH-C
H,CH,~C (=0) - (NH-DX) ,

(Pyrrolidine-2, 5-dione-N-yl)-0-C(=0)-CH,CH,CH,CH,CH,CH,—C (=0) -DGGF G-NH-C
H,CH,CH,~C (=0) - (NH-DX)
(Pyrrolidine-2,5-dione-N-yl)-0-C(=0)-CH,CH,CH,CH,CH,CH,—C (=0) -KGGFG-NH-C
H,CH,-C (=0) - (NH-DX),

LEEDEOEEERAL. NKRFICHKET I /BE2ETLIRTFRIUA
— %8B L. IhIPEPICEBLEENE LTUTOEDEZEIFTEHIENT
T,

(Pyrrolidine-2, 5-dione-N-yl)-0-C(=0)-CH,CH,CH,CH,CH,CH,—C (=0) -DGGF - (NH-D
X<

(Pyrrolidine-2, 5-dione-N-yl)-0-C(=0)-CH,CH.CH,CH,CH,CH,—C (=0) -KGGF - (NH-D
R

(Pyrrolidine-2,5-dione-N-yl)-0-C(=0)-CH,CH,CH,CH,CH,CH,~C (=0) -DGGF G- (NH-
DX).
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[0255]

[0256]

(Pyrrolidine-2,5-dione-N-yl)-0-C(=0)-CH,CH,CH,CH,CH,CH,-C (=0) -KGGF G- (NH-
DX),

LEOEMOEEZBEL. CRKICT S oo R2A ) IRTFRZEY
BRTIFRVVAH—%ZFL, I EYPICERBLZLLEMELTUTOHED
BT ENTED,
(Pyrrolidine-2,5-dione-N-yl)-0-C(=0)-CH,CH,CH,CH,CH,CH,—C (=0) -GGFGG- (NH-
DX).

(Pyrrolidine-2, 5-dione-N-yl)-0-C(=0)—-CH,CH,CH,CH,CH,CH,—C (=0) -GGFGGG— (NH
-DX),

LEREOIMAEEEA L. LNITHEKUBEEZE T 2LENME LTUTOED
HBITBHIENTES,

(Pyrrolidine-2, 5—dione-N-yl)-0-C(=0)-CH(CH,CH,~COOH)-CH,~-C (=0) -GGF G-NH-
CH,CH,-C (=0) - (NH-DX).

(Pyrrolidine-2, 5-dione-N-yl)-0-C(=0)-CH(CH,CH,~COOH)-CH,-C (=0) -GGF G-NH-
CH,CH,CH,—C (=0)—(NH-DX).

(Pyrrolidine-2, 5-dione-N-y)-0-C(=0)-CH(CH,CH,—COOH)-CH,—C (=0) -GGFG-NH-
CH,—0-CH,-C (=0) - (NH-DX),

(Pyrrolidine-2,5-dione-N-yl)-0-C (=0)-CH(CH,CH,—~COOH)-CH,~C (=0) -GGFG-NH-
CH,CH,—-0-CH,~-C (=0) - (NH-DX),,

LEEDEBOBEEERAL., LIICHRAKMEEZE L. RTF KUY H—DEY
IKEHELAEEME LTUTOEDEZREITLEIEMNTE D,
(Pyrrolidine-2,5-dione-N-yL)-0-C(=0)-CH(CH,CH,~COOH)-CH,~C (=0) —GGF G- (NH
-DX),

LEREOIMAEEEA L. L2ICHEKUBEEZE I 2LEME LTUTOED
EBITBIENTES,
(Pyrrolidine-2,5-dione-N-yl)-0-C(=0)-CH,CH,CH,CH,CH,CH,-C (=0)-N (-CH,CH,—0
—CH,CH,-0-CH,CH,-0-CH,CH,-0H) -CH,—C (=0) -GGFG-NH-CH,CH,-C (=0) - (NH-DX) ,
(Pyrrolidine-2, 5-dione-N-yl)-0-C(=0)-CH,CH,CH,CH,CH,CH,—C (=0) -N(-CH,CH,-0
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~CH,CH,~0~CH,CH,~0—CH,CH,~OH) ~CH,~C (=0) ~GGF G-NH-CH,CH,CH,—C (=0) - (NH-DX) .
(Pyrrolidine-2,5-dione-N-yl)-0-C(=0)-CH,CH,CH,CH,CH,CH,-C (=0)-N(-CH,CH,-0
-CH,CH,—0-CH,CH,-0-CH,CH,~0H) -CH,-C (=0) ~GGF G-NH-CH,~0-CH,~C (=0) - (NH-DX) ,
(Pyrrolidine-2, 5-dione-N-yl)-0-C(=0)-CH,CH,CH,CH,CH,CH,—C (=0) -N(-CH,CH,—-0
~CH,CH,~0~CH,CH,~0—CH,CH,~OH) ~CH,~C (=0) ~GGF G-NH-CH,CH,~0~CH,~C (=0) - (NH-DX)

LERROEMOEEEZR L. L2ICHRKEEBEZE L. RTFFYVH—DEY
IKEHELAEEME LTUTOEDEZREITLEIEMNTE D,
(Pyrrolidine-2,5-dione-N-yl)-0-C(=0)-CH,CH,CH,CH,CH,CH,~C (=0) —N (-CH,CH,~0
-CH,CH,~0-CH,CH,~0-CH,CH,~0H) -CH,~C (=0) -GGF G- (NH-DX) ,
4. BERES

EDREFETHEALEFBEHRTHBE (2) XiE (2b) TEHRINSIL
BYRVCENSOEBEFEINDEDNDI L. U AH—A -L1-L2-LP-NH-(C
Hn'-La-Lb-Le-TRINDEETH Y. LPH, ZONRIFHFHKMET X /B
TH>T. TV VUHADOBRKET I /VBBENKIKICEYT 2 RTF RBEET
HBDEHEFH AT TROFERICELI>THETDZIENTE S,
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NH,-DX
4
J’ P1-NH-(CH,)n'-La-Lb-Le-OH
5

P!-NH-{CHyn'-L3-L5L=-(NH-DX)
f
H N-(CHrt Le-Lb-Le-(NH-DX)

7
l PZ_LPBE_OH PZ-LP2-NH-(CH,)n'-L=-LP-L-OH

18

P2-Le2-NH-(CH_n' Le-Lo-Le-(NH-DX) 4
9

H-LPE-NH-(GH, ) -L&-Lb-L (NH-DX)
10
P3.LPYPY)-OH
11

21
P3-LP1 (P4)-LP2-NH-{GH,jn'-L>-LE-Le-(NH-DX) 4
12
H-Le! (P4)-LP2-NH-(GH,)n"-L=-Lb-Le-(NH-DX)
13
L™L2-OH
140r14b
4

P3-LP1(P4)-LP2-NH-(GH,)n"-L+-Lb-Ls-OH

LP-L2LE! (PA)-LPe-NHHCH )n!-LaLE L o (NH-DX) ™
15 or 15b 10
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HN-(GH,)n'-L>L>L=-OPS
16
| s
P2LP2-NHA{CH,)n'-La-Lo-Le-OPS
17
H-LP2-NH-(GH,)-L=-Lb-Lo-OPS
19

I' 11

P3 Lp1(P4) L2 NH (GH,)n' L# Lb Le OPS
20

H-LO1 (P4)-LP2-NH-(CH, ) -L2-Lb-Le-OPS
22

l14

LI"LE-LP (PAY L NH-(CH)n'-L2-L>-L-OPS
23

!

Lr-LZL P! (PA)-LAZ-NHACHn'-La-Lo-Le-OH
24

',

T14

H-Lr2-QP? |

LI-L2-LP!(PH-LP2-OH  w——  LT™L2LP!(P4)-LF2OP7 28 L1-L2-LP' (P4)-OH
30 29 N — 27

f

LT-L2Lp! (P4)-QPS
26

H-LP!(P4)-LP2-OP7? P3.Lpi(P4).Lr2 OP7
32 31

7
12— PILPIPYLR2OH e— T 11 T 14
33

H-LP2-OP? H-LP! (PH-OPS
28 25
LV-L2-L P-NH-(CH,)n'-L&-Lb-L o-{NH-DX)
20r2b
[0260] [XH, LceiE, C(=0)-E%=, LV (& XKimvL A4 ITIEXIXKR®E/NOT
tFI)LE., Xit(Pyrrolidine-2,5-dione-N-yl)-0-C(=0)-(CH,)n5-C(=0)-ICZ
MEINEBEDL ' %, LPIE-Ler—Lr2-N542%8EE, P, P2, P3
. P4 P55, PeRUPIIMFREREEATT, ]
[0261] LPIE, L' RULrP2AEFEEIETIRIND/H, LPONKFDERKME

PI/BIELr HEELRDZDT, LPHENKWIIRKETI/VBEBTHDED
EEHREATNIEL VL, B, FKET7 I VRBRIIERETH > TLL, £/, Lo
2ICHKMET I /P HDEDERAINE. TOMEICKH LT, LPONXK
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X IENKIHE THUADMBICHEAKMET I /BAERELZSULPARET
BIENTE D,

RIFOT7 I/ EEP TRELLZHILKRVERESEY (5) #EMEIRFTIL,
RAREKY)., XIFEBN\OT U EWMFEICHFEL. BEFHET. NH-DX [TFH
TFHhVERY ; {EFEL : (15,99)-1-P X /-9-TFII-5-7)L740-2,3-C L R
O0-9-b ROF 2 -4-X FIJ-1H,12H-~> Y [de] S5/ [3,4:6,7] 1V R
)</ [1,2-b] /1 >-10,13 (9H,15H) -¥#F>] (EBEAFE6—-877 4
6 BERMDBERIE2 ICKREHINEERLLEY) (4) RUEThSHOFEELE
HFBEINZIBEBERGIED&ICLYIEEY (6) 2RETHIENTED

CORIME. PIMMEBEIUORTFREHRICEBERAVWDIRIGEEPRG%
ERITNIFEFEV, SEEIXATIVICEEEOEDOAH DD, flxidp—=rO
7T/ —IVEDT7T/—IIE. N—eROFIRIYVNY)TY—=HZWNIE
N—EROFCRISUAIREENILRVEREEY (5) #N, N =Y
ZANFIUILALRIA I RHPZWNIET —IFIL—3— (3—IXFILTI
/7aEl) ALKRIA IR - EREBEFOMWEFZAVTRIGI TSRS
TX 2, iz, BUEITRFIVIGE. BIILKRVEREEY (5) &RV 714 O
Zx=) MU FAOF7ET—FEFEEORIR. AILRVEIEEY (5) &
1 =RV MY IIFAFIRN)EAQAY T JRRAKRZD L ANFH 7 )LA
ORXT7 74 hEDRIG. AILKRVERIELEY (5) &P/ RARVEEY T
FILEDRIE BAE) . AILKRVEEEY (5) EhYT7ITZINKRRT 4
RG22, 20 —IEYIILIRILT 4 FEDORE (AWEX) . AILKRVEE
&Y (5) &4— (4, 6—UXhrFP—1, 3, 56— YP7IV—2—4A
W) —4—AXAFIENLKY)Z=DUL7054 K (DMTMM) &5 NY T
CUFBREDRIGFICE > TERET DI ENTE S, Feo AILRVEE
ib&¥ (5) #EEGFETICELEFI =L, A0 REDOE/NO
TURYMTUIRST D EICKYBETES8B/NSM4 NEFICLYRIGEZITD
ZEHETES, LEBDOEDICBLALRVEREEY (5) OFEET T,
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SREBAKY). XIS \NOT e EEY (4) SHEHREBEGFETICR
IGEBEELARWNVABERT—78C~150CTRIBIETEEZ&ICLYILEY
(6) #8LEG 2 ENTED,

LtEEOBRIRICAWVWDIEFRHNGIER S L TE, BIZE,. KEEF M) DA
REEHD) DL, FRUDAIRFIR, AUDLT MET R, KEREF KNV
2L, JKBRIER D) T L. KFRIEFT KNI DAL, KREDB)DLDEDRTILS
DEBEHLIETILAYY TESBOREIE. 7ILHVEET7ILIXFSR, 7
LAY SBKBEBIEE L IEKFRE. XiEn—TFIL)FILDES AT
WEILYFIL, VFOLYAYTAELTIROEIOIBRTSTILFILT I/
DFILILRRINDIEREBIRERE., VFILER (M) XFILTYIL) 7
TROEIRBRERDYILT I VOE#HEEER. XYY, 2, 6 -
FoO, ANV A=A FITI/IEYDY, NI FLT IV, N—
AXAFIEILKRY >, a4y FaBILZFITIY, PT7HFESSO [5. 4

O]l WvF49—7—xT> (DBU) OLILEREREFABTZIEMNT
T,

ARIGICAWSARISERE LGWAKE LTIE, Yo/0axXx4>, 200
IV, WBERFREFEONOAT ETILFILRBE, T hZeRkO735 v,
1, 2= ARNFIITSIY, VHAFHUFEDOI—FTILRBHE. RVE>, b
WIVEOFEBRRBE. N, N=IAFIKRILATIR, N, N=IAF
LWZERTZIR, N=AFLKEOUSY -2 —FVEDT I RZBABEI S
S, INSICNMATHEICEL > TEIAFILANEFY R, ALK VE
DAIEKRFY RRBE. X9 /=), TH/—ILZEO7ILIA-IILRBE. 7
EhY AFILIFILT N VFEOT M RBBELSFRATLIEETRETH
%,

EE&Y (6) ML2RULYE RABTDELDICT. TOKEE., AILRF
B 7I/ESFEHLEEVMOERICEERVONZRERETEREEINLTL
TdWw, BEFMICIIKBEDREBES L TE, X MR XFIEZFOTIILO
FUXAFILE, RVVIE, 4—ARMFIRVUIWLE, MN)TZZIAFL
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BEEO7 ) —IAFILE, FEFILESFSOTILA/ AILE RV AIVESE
DOF7OAIE, tert—TFLIT7ZULIIVILEEDY ) IILEEEZS
5IENTED, DILARFIUEIEF, XFILE, ITFILE tert—TFI
HEEOTFILFILE, PIILE RERVIILEEDT)—ILAFILEEDT
ATINEFEELTRETDIENTES, PI/HIF, tert—TFILAF
SHIKRIILE, A MFPHILRZDILE, T hFHILARZILE, 2— (b
DAFILDII) ThFAILRDILEEFEOTILFILAFSHILRZIVE,
TPIUNAFRZAILERZIL, Q—TIALZIAFLAFOHILRDILE, N
VIENAFCAIKRZIVE, RS ARFIRYINLAFOHILRDILE, N
Z (RUFAI L) ZbhORVINAFCALMRZNLEEDT7 ) —IL X FILE
DIFN., TEFILEEFEOTILA/ALE RVINILE M) TJZILAFIL
BEOT7U—IAFILE RVVAIILEZFOT7OCMILE, XiF2, 4—-=
bORYEVRIVEZVE, AN bORVEVZLKRZILEFDT ) —
IWRIRZJWEE, RTFRERIBERAVWOSNTWSE 7 I/ EOREEIC
EOoTHRETDIENTES, LEDFREEDOERIE. CODFICBEWTE
BEREEINDHFEICHK > TITAIEL L,

ita# (6) OFRWHBF I/ EOREREP &LTIE, tert—JFILAF
CAHIKRZIWENRY =TI F L DIV AFILFF I HILRZIVE, R DILF
FUOAINRDIESE, RTFRERICEFEAVONTWET7 I/ HEORER
ERAWDIENTEDS, MO7I VEOREESLTE. 7EFLEZDT
WH/ANLE AMFSHILRZILE, T hFHILRDIEFEO7ILOF
CAIKRIIE, RSAMFIRVYIIAFSANRDILE, /85 (iEA
IWR) ZhORVILAFVAILRZNLEZEDT) =LA MFTAILERZNL
H O RUVIULE NI TZZIUAFLEFEOT)—ILAFILE RV AIL
BEZo7O04 V&, XiF2, 4—IbAORVEVRIKRZILE, FIL =
FORYEVRIVKEZWEEDT) —ILANKRZNEEZREFEIENTES
o REEEPIE, TI/EEZGFRETILEMOMESFICH U TEHEERI 1E
F Uy,
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Boniba®w (6) OXRmM7I/VEOREREP ZRREI TR EICE
Yiba# (7) #8ETZIENTED, TORERICHELCALAECLRYEE
BRI NIE L,

NKif%x P2 CRELARTF RXIET7I /B8 (8) #EFEMUT XTI, BRE
BEAKMEICFEL, Bonkibedd (7) IKRKBIEDZ&ICLY, bE
M (9) 2BET DI ENTED, RTFRXETI/EE (8) &{taW (
7) OF7 I FEEETKT 2RIGERHFPEE. RCIRE, BAEIEIRIGEZHESE
LBaWwWsEDTHNIELL., (EEW (6) OEXTHER/ZEONTHEEEIRL
THERITNIELW, 7 /EDOREEP2Z. &Y (6) OFREBEHEERL
HEDOHOSEEERL TERATNIEL L. TOEMOHEESICIE U CHUEE
RIniFLW, Feo RTIFREHICEBEAVLONRTWSE LD I, RTFK
XIFT7I/B (8) BRI D7 I /BIIRTF REIERRIGE k#E%E
BURL., MRIETLEEY (9) 28E922 &£ TE S,

JFonibea® (9) O7I VEOFREEP2EZMREBEIEDZLICL YL
&Y (10) Z2RIETZIENTES, TOREBEEICIGUCLEAECRGEEZE
RInIE LW,

NRif%a P3T, HISHDODILRF O ERITKEE, 7I/ E52 P TREL
7 /BXIERTFR (11) Z2FEIRITIL, REBREKYEFICEEL
. BonkiedEw (10) ICRIEIEZZ&ICEY, ke (1 2) 28E
TEDIENTED, PI/BIXIERTFERK (11) &kéd¥W (10) ORTS
F REEEFKRT 2 RRFHPHAE. RUEE, BFEL. L&YW (6) D&
RTHENZZEDONLBEEZBIRL TERINIELIWN, REEP3BSLIUCPAEL
Tik. L&Y (6) O7 I /E, ALRFIOEISKBEDREE R
HOPSEEERL TERAINIEFEELN, ZZL. ZOFBEIC. 77X/ EDR
REPIEAIHOBEREDCREREPHPERDIAEAIERETHRETE ZHE
BHd, BIZIEPIAI —JINFALZIAFILFFCALRZILETHY, P
CARILRFUCEDREETHNIEt e r t —TFILEAR L, KEBEEDRELR
THNIEA RNFIAXAFIIELGE, PR/ EOREETHNIEter t —TF
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WA FDAIKRZIWNEBELRETHIMAEDLEFERERNLEDOE LTEITS
ZENTES, AHOBEEEDREREP A IIBUREICHT T &ICL > THEF
ETHERERESTE LV, THhICREIN DI EITEL, RET LS
MOT7 I /E, DILARFOERGKEBEOHEZFIGLCTLEELAEZEDDS
BIEERINIEELLK, ZRODRFREREDOUYIMICIREL TEZDOHRERICIKE UL
BEPEREELBERINIEL N, T, RTIFFEARICEBEAVVLNTWVWS &
I, bEY (1 2) FERT D7 I /VEBUIRTF FEBERRE. BiiRE
RRYRL, MRIETHETSHIEHTED,

monkibdw (12) OXRWR7ZI/JEOREEPIZMRMEEIETL I &IC
FULEY (13) #8555 ENTESE, TOREBEREIKLCEZAESLR
HaRBRITNIT L,

AR VEEEES (14) XiE (14b) 2FETRTIL, BEEREKY
 XUFEBAOS MEMFICEEL, Sonba®w (13) ICRBIESZZ
Sk, &YW (15) Xk (15b) 2#8ETZEMNTESD, IIT
HIVIRVBREEEMK (14) FLY O) vAH—KRmh~vL 4 IJIILEXE/NO
PEFIEEFTI2EBEDLLEWMTHY. HIILRVERFEHRK (14b) LT
T DY) v H—FEEA (Pyrrolidine-2, 5-dione-N-y1)-0-C(=0)-%4 ¢ 2 EED
tEWMTH B,

HILKRVEESEEE (14) XiE (14b) &ea® (13) ORTF RS
BN T D2RIGERMEVCEE. RUIRE, BFEIL. L&YW (6) OB T
RIEHEOMNSEEREIRLTERINIEL L,

Bonbd®w (15) XiE (15b) ORTF RELD7 I/ ERAIEHD
AINRFORERIGKERE, 7/ BOREBEEPZIMEEIEZII&ICL YL
&Y (2) X (2b) #8ETHENTES, TOREEICIHUCALAE
PREZBRINITLV,

&% (9) BAAIETTEHROAETHERIET DI ENTEDS,

NEKit%E P2 CTRELERTFRXE7I /B (8) 2EETIXFIL, RE
BREKMFICFEEL, BEEET. RFEOHNLRFUEEPSTHRELALTI
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vEEaEY (16) ERBITDEICLYIEEY (17) 28ETZEN
TX3, RTFRXETI /B (8) &1bEa¥ (1 6) ORTF REEER
Y 5 RISEMEVCHE RUER, BEE. 51 (8) OERTHENRLD
O HEEERLTERITNIETEV, k&% (17) OF7 I/ EOFREHEP?
L&Y (6) DREETRRALEOHASEERERLTERINIELL, B
WRFDEDFREEPSE LTIE, AEENRILFE. RFTERTF REHRICH L
THAHLRFCEDOREREE L THEBAVWLNRTWSREEZFERINIELL
 BERMICIEAFILE, IFLE tert —T7FILFEOTILFILIATIL
c ZUILNIRTI, RYVIIIRFIVE, bEW (6) OFREETHRNREE
O SEEERLTERAINIEELN., TOBEIC. P/ EORERP2ED
WREFCEDREEPIDERDIAZEZINIIRGETRETZIVNENH D, HIX
P2t e rt —TFILAFLAILRZIETHY, PIDBRVIIETH
PHAEDOLEEFERRMBREDE LTETDIIENTE S, ThSORER
BP7I/EEAIVRFOELEFRET DLEYWOMEFICHELCTERLAEED
NOEIEBERITNIEL . ZNSOREEOUMICER L TH T OREEICE

CBEPREE BRI NITL W,

Bonibd®w (17) OALKRFEORERP S ARFEEIRDIZ &IC
LUEY (18) 2#B8ETHIENTED, TOREREICHELCALARELE
HEZERITNIE L,

Bonibs®w (18) AFHUHI XTI, BSEEHE/KY). XIFEE/\OF >
IEMFICFEE L. BEGFHET. bE&W (4) ERIBIEDZEICEIYILEY
(9) ZRETDHIENTED, TORBIRTF REHRITRAER WS KIG
AEPRBEEAINIFL K. RRFECEHE., RUCEBECFE I LEY (
6) OERTRAREDHISHEEREIRL TERATIFEL,

ta# (12) BBAAIETROAETERIETDIIENTE D,

ke (17) o7/ BOREEP2ZIRREIEDI I &ICLVEED (
19) ZRIETZIENTED, ZOHREBEICIEUALHEZECLPRGEZERT L
[ AW
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[0267]

PI/BXERTFR (11) 2EET XTIV, REBEKY., XITE/N

O MEFICHFEL, BEEET. 8oh7ba® (19) ERBIES
ZEICEYIEE (20) #8ETZIENTED, PI/BXIIRTFR
(11) &E®W (19) OV I REEZFEMT I2RIGEHVLPEE. RUIE
B OBEEE. e (6) OERTRERAEDOHISEEREIRL TERITLIE
LW, TTT, PET/BIIIRTFR (11) OREEP3, P+e{taEY (
19) DREEPHPEZNTNERDIFEAXIIFZETRETEILNELH D,
BIZIEP3AY —DINALZIAFILAFRSALRZILETHY., P4Dt e
Frt—FILAFTAILRDIILERte r t —TFILE, XEAMFIAF
IWE, PIOIRVIINIERETHLMAEDLEEFEREXNLREDE LTEITS
TENTED, £, ERUAED ICABEOEREDREER P+ (ZEMERMFIC
Hd T &ICE > TIRREFREQREBEENMFELWVADA, THICREINDZ &
IR, REIDEEYWOTIVE, AILRFIOEXSKBEOHESFICK
CTLEBLAZEDOMSEEBRBIRTNIEL LS., T DREEDOUIRTICIEL T
LT DREEICH CEEPREFLZBIRTNIT LV,

Fonbs®w (20) OALRFEOREREP S ZMRFEIL DI &IC
LUdEEW (21) 28ET DI ENTED, TORERHICHECARAELE
FaBIRThid L,

ita (21) ZEFEMET XTIV, BREEREKY. X/ \OF7 v E¥FIC
FEL, BEEET. bW (4) ERIEIBDZEICLYLEE (1 2)
HEET DI ENTED, CORBIFRTF RERITBERW D RIGHEP
FEEEBINIEL . RISFEPHE. ROEE, BAEXbEY (6) O
AR THRRZEOISEEBERL TERINIELL,

tE&H (15) EHAIETEOAETHERIETDZIENTE S,

tE&¥ (20) O7I/VEOREEPZMREIEZ I &ICLYLEY (
22) ZENET DI ENTE D, TOREBEICK UCLAECERGFELERT L
[EL Uy,

HILVKRUBREZEEE (14) AFHEIRTIIL. REBEKY. X/ Oy
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[0268]

MEMFICFEL, BEBEET. Bonkibd (22) ERIEIERZE
ICEWIbEY (23) 2#8ETZIENTESZ, HILRUBEEES (14)
ElbEY (22) D7 I NREEETMHRT 2 RIGFHECHE RUEE, AE
&, L& (6) OERTHERLZEDHSBEEERL THERINIEELL,
Bonbtes® (23) OAILRFCEDFREREP ZRFEEIEDZ I LIS
SULEM (24) ZBETDIENTES, ZOREBERICIELCEZHAFELE
B BRI NIE L,

itE& (24) ZFEMET XTIV, REEREKY. XEE/ \OF7 U EWEFIC
FEL., BEFET. &YW (4) ERBIERZEICLYILLEY (1 5)
HELETHENTE D, CORMERTF FERISEBERAWV D RIGEHER
FHEFEAINIFEC., RBRFECHE., RUBECBHE IS (6) O
BRTHRAR/ZEOASHEEIZER L TERAThIELL,

ta® (15) BHAETTROAETERET DI ENTE D,
ANRUVEEZEE (14) #EFEIZFIL. REBEKY. X/ \Os
VEMFICGFE L, BEEEET. ALRFVEAEPT, QD HILRFIHEH
KBBEXIIT I/ EEZPATHRELATI /VBXIIRTF R (25) &xRIG
TEBZEICEYILEY (26) ZHIETDIENTEDS, HILKNVEEFHES
= (14) &a® (25) OF7 I FMEEGETMKRT 2 RIGREPHE, KU
BE, B, LE®W (6) OARTRREZEDOASEEERL TERTL
EEW, ZZTLEY (26) OFRFEEPBLUPeELTE LEW (6
) DANKRFIE, KEEXIET I/ EOREETERTEEDOHISHBEEIER
LTERITNIEEWN, L. ZDHBEIC. BIILKRFOEDOREE P & fItH
DEREDOFREAP*HNERIFENIERUETRETEINENH D, HlaE
PERNRVIIIETHY., PAORALRFUOEOREETHNITte r t —7
FILERE, KBEDREETHNIEA MFUXFIIELGE, 7I/VEOF
BETHNIEt e rt —TFILAFCHAILRILEGE THZEHFEDLESE
EREBMBEDELTEIFZIENTE S, HEHOBREEDIRER P+ IFEM
FEITRT ZEICE > TR RETREARARBENIIFE LWL, THICREI O
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BT EIFEL, BRETZLEMOTIVE, HILRFOESKBEOME
FIHLTER LSOO SEUEERINIE LK. T o OFREEDOUIMTIC
PRLTHEZDREREICIHE CAAERLEGLEIRTIEL W,

Bonba® (26) OHILRFLHEHDOREEPCZRREIE DI &IC
FULLEW (27) #85EFT DI ENTES, ZOREBRICIELCEZAFELE
HaEIRT NIE L,

fta (27) 2FEIRTIL, EEBEKY. XS/ \NOF 2V EmEIC
FEL, BEBEET. &YW (10) ERIGIEDZZ&ICEYIELEY (15
) ERETEIENTED, CORBIIRTF RERIGRAER W 2 RIGHAE
PEREEZEATNITELL RISREPHE. RCIRECAKIZLEY (6)
DERTIHRAR7EHEONSBEEZBIRL THERATRIEL L,

F7, bE¥ (27) 2EMHIRFTIL, ESBREKY. XEER// \OF V1L
MEICFEEL, BETFET. HALRFOEAEP TRELATI VEBEXXIERY
FK (28) ERBIEDZ&ICLIYEEY (29) 2RIET D ENTE
%, TORBIERTF RERICEEAVDIRIGAECLPRHFEERITNIF LS
c RBEGEPEHE. RUCEEVCHEIIEEY (6) ODERTERZELEDONS
EEBERLTERAIRIEEL, ZZTEEYW (29) OREEPBLIUVPY
ELTE. EEH (6) OAILKRFIE, KEBEXIET I /HEDOERERETH
RESOMSEEZERLTERAINIEELL, 2L, ZOHBEIC. BILKRF
BEOREEPLABHOBEREDREREPADNEL D FEXIIZ B TRET
EXDLMEDNH D, BIZIEP BRIV ILETHY., PARAILRFEDOIRE
HThhidtert —TFILELRE, KEBEODREETHNIEANFIAF
WERE, PR/ EOREBEETHNIEte r t —TFILAFLANLRZILE
RETHIEAFEDOLEFELARKNRBREDE LTETFRIENTE S, AIEHD
BEEEOREEPAIFBUERAFICHT I EICE > TIHRRETMEELREEIITE
LW CHICREI NS Z &IFEL., REITDLLEYWOT I/ E, AR
FORNIGKBEOMEZICHR L TERLAE DN SEESRIRT NIEL <.
ZNSOFREBEEDOUMICHRL TH ZOREEICIE LHEPRGEERT N

\'l
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kv, T, bEY (29) FERT 27 I /BITRTF REIERRE
. BRIREABYERL, BRIBTEETZZEHTE S,

Fonbts® (29) OAHILRFLEDREEP ZMFREIEDIZ&IC
FULLEYW (30) Z8EFTBIENTES, ZOHREBRICIECEAFELE
H BRI NIE L,

itE&Y (30) ZFEMT XTIV, BREEREKY. XEE/ \OF7 2 {E¥EFIC
FEL. BEFET. k&YW (7)) EREIERZZEICLYILLEY (1 5)
HERETDIENTES, CORBEERTF RFERICEEAV D RIGEHEFEP
FEEEAITNIEFLLS. REFEPHE., RUCBRECAEIIELEY (6) O
BRTHRAREONSHEERERR L CTERTRIE LV,

EEY (29) IFBPIZIETEHEOAETERIET DI ENTX S,

TI/BXIERTFR (28) 2FEHIRTI, BEBREKY. XISEE/N
O MEMFICHFEL, BEGFET. NFKiHEZP3T, AHOHDLREHE,
KBENIETI/ EEZP*TRELAETI/VBXIERTFR (11) ERES
B2 EWREURTFR (31) 2RETZIENTES, 7I/BIER
TFRK (28) &7I/BERIERTFR (11) ORTFREBEEETERT S
RIGEHECHAE., RGIBE, BEE., L&Y (6) ODERTHERZZELDHS
BEEERLTERINIELWL, TITTPI/VBIIRTFR (28) oAl
RECEDRERP L, PI/BFEAREFRTFR (11) OREEPIS L
VP4 LTIE. BdBDEBYTHDHP, BWMCERDZITEXIIEZMLETRET
XDLMENRDH D, BIZIEPINY —DJILFA LN AFILAFSHILKRZIILET
HY., P*BAINKRFLEDODREETHNIEte r t —TFILELE, KEE
DIRBETHNIEA MFIAFIIERE, PI/HEDRERETHNIEt e r
t =T FIAXFLDANRINWNERETHY., PTHRRVIUINETHDIHBEH»ED
BEERKRMABEDE LTEFHIENTES, AIHOBEHEEDREREP L
BEMERMIC T T & ISk » TIMREBTAERREBENFE L WA, THICRE
INZTEIFE<. RETZHEEMOTI/E, HILRFIEIIKBED
MHEFICKRLCTERLAZBDODMSEFEERI WIEL L, TR oDFREREDOY]



OnCusp

2814 of 10951 Ex. 1038
WO 2014/061277 167 PCT/JP2013/006178

[0269]

[0270]

BIICER L CEZTDORBREICH CEAFECRE L BIRT T LW,

BoONERTFR (31) ONKIGOREEPIZRFEIEDZZ &ICLY
RTFRK (32) 2#RETEIENTES, TORERICHLCLAECRMY
EERTNIT LN,

AR VEEZEE (14) #EET TV, REBREKY. XIZEE/ \NOF
VILMEICEE L. BEGFET. Bo6NXRTF R (32) ERBIEBRZ
SICLYUbEEY) (29) 28LET I ENTED, DILKRVEEFER (14
) ERTF R (32) OF7 I FMEEAETHRT 5 RISFEHEPEHE KOEE,
WL, LAY (6) OERTHERLEDASEERIRL THERATNIELL

ta (12) BAAIETROAECTERIETDIIENTE D,

LBRDORTF R (3 1) OCRImDREEP " ZMREIEDEICLYR
TFK (33) #RETZ2IENTES, ZTOREREIISUCALHAEPRGE
BIRT NUE LW,

BONRTFR (33) #E4ET2FIL. REBREKkY. B Oy
ViEMEFICFE L, BEEET. ERObEY (7) ERBEIERZ EICE
YibaH (12) 28T TED, RTIF K (33) &{bed (7
) D7 I REEETHKT 2 RIGREPHE, RCIRE, BEiE. L&Y (6
) DERTRR7ZE DL SEEERL TERITNIEEL L,

5. BLEHED

N (2) XiF (2b) THRINDZHEREEDOS> B, Y H—A, -L1-L2-
LP-TRIEINDEETHY., LPHA, ZONKmIDHRAKEF I /VBBTH>T, 7
) VA DOEKET I VBENKFRICET E2RTFRERTHIBEIET
BDBEICEI>TEHRETDZIENTE S,
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[{b46-2]
NH,-DX
4
P2-LP2-OH
8

P2-LP2-(NH-DX)
34

|

H-LP2-(NH-DX)

35
P3-LP1(P4)-OH
11
P3-LP1(P*)-LP2-(NH-DX) - N P2-LP1{P1)-LP2-OH
36 33
H-LP1(P4)-LP2-(NH-D X)
37
L"-L2-OH
14 or 14b 4 L1-L2-LP1(P*)-LP2-OH
. - 30
L1-L2-LP1(P4)-LP2-(NH-DX)
38 or 38b - L1-L2-LP! (PH-OH
\L H-LP2-(NH-DX)
35 27

LI L2-LP-(NH-DX)
2or2b

[0271] [Krh. &, LV & KRimv LA I VNERIGKRF N NOT7EFILE, XIE(P
yrrolidine-2, 5-dione-N-y|)—0-C(=0)-(CH,)n5—C (=0) - | X /s p L
%, LPIg-Ler—Lr2-m5/2%E%. P2, P3, P4 RUP7IIMRER
A B

[0272] LPIE, L' RULP2EFEI T THEKRINDH, LPONKRImDIRAKE
FI/BIFLP BHEEALDZDOT, Lo I ENKHEIHKETI /VBETHDIED
EREAThIEE W, 8. HAKET7I /BIIERETH>TLL, F/, Le
2ICHRKET I /VBERD DD DERAITNIE, TOMBICKH LT, LPONXK
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HMXIENKIHE ZNUAOMBICHRKET I /BE2EHEELESC L 285ET
BIENTE D,

SHEREA ICEEBDONKIEZ P2 TRELAERTFIIET7I /B (8) %
EMT XTIV, REEBEKYEFICFEL. e (4) RUZDERICKRIES
B EICEY, bEYW (34) 2RETDIENTED, RTIFRXIXUIT
T/EE (8) &{bEYW (4) ODRTF REEEATRT IREBEECEE. &
CIEE., BFEIERIGEBEELLAVWEDTHNIEELL. EEW (6) OEKT
HMAR7ZEDOHISEEERLTERTRIELL, REEP2E., &Y (6) D
REETHRRZZHDONSHEERBRL TERATIELL, 7T/ EEZRET S
LEYMOMEZEFICH U TEEERINIEL V. £ RTTFFERICEER
WHENTWEEDIC, RTFRXIETI /B (8) #BRIT 57 I /BRI
RTF REIERRIG ERFEEZEYIRL, RRIETEEY (34) 28E
§BHIEHTED,

Boniiba® (34) O7 I/ EOREEP2AMREIEDIZ&ICLY
t&# (35) #BETZIENTES, TOREREICISCALAELLRG%
BIRT NUE L U,

BHEREAICEBD., NERimE P33T, AIEODILRFIE, KBEXIET
I/REP/TCIRELATIV/VEBIIRTFR (11) #F4HETZFIL. RE
BREKYMEFICFEL. Bon7Ed® (35) IIRIEIED I &ICEY, b
G¥ (36) ARET DI ENTES, PI/BEXIERTFERK (11) &1k
Y (35) ORTFREEEHHRT 2 RIGFHEPHE. RCIEE, BEE
LAY (6) DAERTHERLEDISEERIRL THEATHIEL L, RE
HEP3sHLUP+ELTIE. BERFEA4ICETH LIEBYTHSE, £ RT
FREXICBEAWLONTWSEEDIC, &YW (36) EEXKT D7 I /L
XIFER_RTF REIERRIG. RIREEZBRYERL., MRITTRIETIDZIEHT
T 5,

Bon/iba®w (36) O7 I/ EDOREEPSAMREIEDIZ&ICLY
b&# (37) #8ETZ2IENTES, TOREEIISCAAELRG%
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EIRTHIEL L,

[0273]

[0274]

[0275]

HILERVERSEEWEKR (14) i (14b) #EFEHETIRTIL, BEBREKY

 XiFEERAOT M EMFICEEL, SonbEY (37) KRIBIESZ

EICEY, & (38) XiF (38b) #285ET B ENTES, ALK
VBEEEEM (14) XU (14 Db) &1bEW (37) ORTF REEETMK
T DRIESFEHCEE., RCIEE, BEE. &% (6) OAEKRTHERTZHD
A OEEER L TERINIEL L,

Bontad® (38) Xid (38b) OALRFEXIIKEEE, 73
JEOREEPAZRREBIEDZIEICLYIELEY (2) Xk (2b) =8E
TEIENTED, TOREBRIKE CAHEECREEBRINIEEL W,

tEY (36) IXPZAIETEHEOAETHERIET DI ENTX S,

HEFEAICEBHEORTF R (33) 2FEEIZITIL, BREBREKY. X
B ANOS U MEHFICFEL, & (4) FEIFZTOHEICRIGIEZ 2 &
Ik, & (36) 28EFTZ2ENTED, RTF K (33) &sE
¥ (4) ORTF RIEGEERT 2 RIGEGHPEHE., ROCIERE, BEE. €
B (6) ODARTHRARLEDNSHEERRL TEATNIEL L,

itaH (38) FHZAIETRHRDAETERIET DI ENTES,

BHEHREAICEBDILEY (30) ZFEEITRTIL, BEEBEKMFICE
BL, BEEGET. &M (4) EREBIEDIEICEY, RiFEEHE4S
ICREHDT I /BXIEIRTF R (27) 2FEIRTIL. BEBREKYEFIC
FEL, BEEFETT. EBEobts® (35) ERvIEEZ2&ICEY. BE
# (38) 2RWEFTDHIENTES, TNETNOXRTF NEEETENRT 2k
INREPEE. RIRE., BEE. &% (6) OER TR DD 5HE
HERLTERINIELL,

6. BEAKG

X (2) THRINZEEPERD IS, ) A—»H, -L1-L2-LP-NH-(CH,)n
T-Le-Lb-Le-iE-L 1 -L2-LP-DW\TNHDEEEHF L. LPA, ZDNFKIHA
HRMAKMETPTI /BTH->T, JV VDA OHEKET7TI /BEEZNKIRICET %
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RTF RBETHZHEE. PIXETREOIACL > THHET 2T EHT
%3,
[0276] [1b47]

P3-LP1(P&)-LP2-NH-(CH,)n'-L?-Lb-Lo-(NH-DX) P3-LP1(P8)-LP2-(NH-DX)
40 42
H-LP-NH-(CH,)n!-La-Lb-| c-(NH-DX) H-LP-(NH-DX)
a1 43
L"-L2-OH L"-L2-OH
14 or 14b 14 or 14b
LV-L2-LP-NH-(CH,)n'-La-LP-L *-(NH-DX) L"-L2LP-(NH-DX)
2 2

(02771 [, LV &, K<L M1 I VILEXIEIKRm/NOT7EZFILE, XiE
(Pyrrolidine-2,5-dione-N-yl)-0-C(=0)-(CH,) n>-C(=0) - IC X N/=#EED
L'%. LPiF-Lr'—Lr?-m535EE%. P3. P8ld, FREEETRT. ]

[0278] =X (2) THRINBEERBEMEKICIE. ) H—hA -L1-L2-LP-NH-(CH)n'-
La-Lb-Le-TRINDBEE, -L'-L2-LP-TRINDEED ZDDERD H
Z P

) v h—n, -L1-L2-LP-NH-(CH,)n"-La-Lb-Le-TRINDZEEDILEY (
2) BUTDEDICEET B ENTE %,

&Y (4 0) FEEFEA4ICHEHBOELEY (12) EAKRICERT D
ENTEDZD, kG (12) &EQY, ZOFPI/EOEFREEP QIO
BREOCREEPZELDIFEFAERETRETIDIMNEF LS THELIL
o BISROEREEFHDILKRFIEXIIKEETHY., TOT7I /) EOFREREP:
ERISHDDILRF O EISKBREDRERE P ZRAKICRFREIEDIEHT
X5, BIZAIEP3 A tert —TFILAFIAHILRZIIETHY., Pt e
rt —7FILEPRYFILE HDIWEPIERYIILAFSHILARZILET
HY., PERRVIIIERETHBIMAEDLEFLZRKHNLRELDELTEITS
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TENTED, TNOHDFREEIE, RETDILEYWOT7I/E HILRF
EXSKBREOUHEZFICKE L TEEY (6) OREFEETRRNLZSONSEE
BRLTERTRIEELLS, ThoDREZBEOHIMICERL TH Z OREREICK

CRECRGEZERINIESL W, & (40) &, LELOMELZHALT
FREINLETIV/VBERFLAERTFRZAVAIEE, ®iEFER4L4 EAKRICERT
LEMNTED,

e (40) OREEP, PAEERNITAMFICHRREIELIZ&ICL
Yiba# (4 1) 28T &N TES, TOREBEICIS CAHAELERMY
ABEIRT NI L W,

it&Y (4 1) IF. LPOFRKERASEHOEREIFRICREINTLRWVLADY,
BEFET. BHEIRTIL., BEBEKMEFICEFIELEY (14) &
(14b) ERIGTIEBZEICLY, LEW (2) Z2RHETDHIENTES
o TNETNDORTF NEEETNR T 2RIGFHPHE., RCIRE, BEE.
bE&# (6) DERTRERLEDHISHEERIRL TEATHIELL,

)= -L'-L2-LP-TRINZEBEDILEY (2) FUTOLDICH
BB ENTE D,

itaY (42) bRIEHESICEHDOELEY (36) EAKRICEHRT ST
ENTEDD, LG (36) LR QY. ZOTI/EOREEP LAIHD
BEEEDRERPABRNLDIFEFAIIFUHETRETETZILEIFIALTEHELL
o SHDERERFIAILRFIEIIKBETHY., TOT I/ EDOEFREEPS
ERISBEDOHILRF S EXSKBEDREEPZRAFICRRESIESLIEHT
X5, AIZIEP3ANt e rt —TFILAFXFTANLRZIIETHY, Pshte
rt —7FILEPKNIFILE HDIWEPIERYIILAFDAILRZIET
HY. PERRYINERETHIEAEDLEEFELERKRNWLEDELTEITS
ZENTED, TNOHDORERIE. RETDLEMOTI/E, HILERFY
EXIGKBEOUHEZFITHE L TEEY (6) OFREETHRRLSLDONSER
BRLTERTRIEELLS, ThoDREBEOTIETICERL TH Z DREREICS
CREPRGEEZBRINIEL W, £EY (4 2) &, LEBOMELEHELT
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[0279]

[0280]

[0281]

[0282]

RESNEZTIV/BFLERTFREAVNIE, BIEHFEDS ERKICERT
BIENTE D,

tEY (42) OREEP:, PeZIERXIEERFICARARESIEDZZ &ICL
VikEY (43) Z2HETDIENTED, TOREBERICIH CLEAECEY
EERTNIT LN,

itE&¥ (4 3) . LPOFEKERSHOEREEIIFICREI N TULZRLDY,
BEEFET. BHEIRTIL, REEBEKYMFICFELELEY (14) XiE
(14b) ERIBIBZZEICLY., LAY (2) 2EETZIENTES
o TNENDRTF REEETHRT 2 RIHNFHEVCEHE, RUEE, AEI,
E&% (6) AR THRRLEEDASHEEREIRL TERITNIELL,
7. BUEAKT

FEHESICTRINBLEY (36) @556, ) rH—LP-H, -L'-Gly-G
ly-Phe-Gly-"" 57325 EA2 BT 2GEIETRROAERICLI>TERET S &
NTE B,
[1L48]

H-Gly-Gly-Phe-Gly-(NH-DX)
a4
l P3.Lp1(P4)-OH
11
P3-Lp1(P4)-Gly-Gly-Phe-Gly-(NH-DX)
45
[Reh, L1 & R~ LA I YVUEUEKRBNO T EFILE, XiE(Pyrrol
idine-2, 5-dione-N-y1)-0-C(=0)-(CH,) n5-C(=0)-|c B X /=& EDL ' %, -
LP-iE-Lr'-Gly-Gly-Phe-Gly-"" 574 %#EE%, P33, P4k, REEREZTYT, ]
BLHEFEAICEROT I VBXIIRTIFR (11) &2FETRFTIL. BE
BRMEKY)., XIFE/ O {EMFICEBL, BEEET. JUINLT)2 L
—L—7I=0APS5=J—N—[(1S, 9S) —9—TIFIL—5—-7IL%
O—9—bRAFS—4—AFIL—10, 13-UAFY—2, 3, 9, 1



2821 of 10951
WO 2014/061277 174

o, 13,

’ ’ :6,

\:I

N

e\

n

15 —~FHERO—1H,
714 RYT s [1,

OnCusp
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1T2H—-R>Y [de]l] EZ/ [3
4 2—bl F/)—1—4a)L] TV
Y7XIK (WO97, /4626 0ICKBHINCERLEWD 7Y —4K) (
4) RUOZDIBERIGIED I LICFYELEY (45) ZRET B LN
XD, PTI/BXIIRTFR (11) &eEdEW (44) ORTF RiEEe%

T 2 RISFHEPEHE. RCIEE. BElX. LE®W (6) OEMTIHENL

LEOHNSEEIRIRL TERATRIE LWL,
REEP+E LTIE, BEAFE4L4ICTERDEBY THD, d. AITHD

HEOREBEP4IFELSTH LKL,

B
NARHEDHEIRELZT I /BIERTF R

NRimDIREEP ., AIEDOERED

ab
Be

(11) ZAVWTRIEZITW. L&YW (45) 2852 &N TES,

[0283] 8. WEAHES

N (2) XiF (2b) THRINZILLEYDD B,
ZTDCRIGA2FIE3ULDT) o b

TRINBWETHY. LA

1) ‘/73—75“\ —L1-L2-LP-

BZ2A)IRTFRTH> TEDHEES L. DONKREHIAFEAKET7 I /ERE
NBZBETHOTE TV LUADOEHAKMET I /BREEARSBVWRTF RE
HETH2BEIMAZIIETROAETERETE S,

[0284] [1b49]

Po-LP-OH
46
H-LP2 (NH-DX) 1 NH,-DX
35 4
PY-LP1-OH o  P%LP-(NH-DX)
a8 ‘17
H-LP-(NH-DX)
49
l L1 2-OH
14 or14b
H-LP2-(NH-DX)
L7-L2-LP'-OH 35 L"-L2-LP-(NH-DX}
50 2o0r2b
[0285] [= e, LV

LT-L2-LP1-OH
50
i H-LP2-OP7
28 Lr120H
L-L2LP-OP7 14 H-LF-OP7
51 52
NH,-DX 1

4 L"-L2LP-OH
lif——

63
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G (43) O7 I NEEETKYT 2 RIGFEPCEE. KCIEE., BEIE.
et (6) DEXRTHERIZEDASEERIRL TERTNIEL WL,

BB, BESER1ALEERET 1 OFBROEEMIEVWITNEIREE Ao
THLL,

B, AEAOME—FEYI a5 —ME, RR{FITKELZY. XiE
BRI DI &ICLY, KOERINL., REKDDWY, KIOMIZ/E D15
GHAEY. TOLILKESTCILEMRCEBELAFKBICBEI NS,

Flo. AFEBFICIE, Br OBRIM X ZIEIERFERME TSI NI I Nzl
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EMETEIND, ARPOME—FEYI VIV — M E2BRIT DIRERFTD 1
BLEIC, RFRMEDOHERREELEE LTS, ETFRMAGE LTE, fAIX
&, BKFR CH) . MUFTL CGH) . 3UFR—-126 (B1) FErFR—13
(3C) FEFEIFDHIENTED, T, AFEBLEWIE. AIZIE. MUFD
L (GH) . 3HFE—125 (51) FlERFE—14 (“C) D& > AMesTHERAL
ETHEHEZEFING D, BEMHEES I N/baWiE. BEEIEFAL
FZREEE. B, 7y A EHE. RUOBEEL. AlXIE. 1> EREREZE
HlEeLTERTHS, AFBOMF—RYPI> P25 — bOE2TORNMAEE
HiFlE, BREMTHZ 2T E2BHT. AFPAOEBICEEI NS,

[0300] [EEZK]

AFBAOHA—FEWO Yoy — M, BHRRICH L CHiREE BT AT
dgIENL, EEELT, HILEBICHT 2BRAIRCG XIFFRHAEIE LTHE
FAd3IEMNTES,

[0301] AFHBOMA—FYITar— WP BERAINDEBEOERE LTS, s
. BRE. REBLRE. KGR, fitIiRE. 2HaRKRBEE. INEE. BE.
. AT/ —~., FHE. BEE. 8k BEEFEHEITIENTESY

BRNRELDIEMEEBICBVWTHRAE—FEMI Y 25— ORI ERHE
TIXBY NI Z2HBE L TWBEBNAMETHNIEIINSICIEFREIND I L
(&7,

[0302] ARBOMAE—FYWI > asr— M, HABYICK L TEEICRST S
TENTEZN, LUIFELLIFE MTH B,

[0303] AFHBOMAE—FEEYWIA VT asr— MASENIEEMARMICSVTERS
NH3YPEE LTE, HEEPREREILBWVWT. ZOSBFICSWVWOERER
INDZRFRMYZ OMBAOSHEEBRIRL CHEAT I ENTE D,

[0304] AFBAOMA—FMI T asr— M, 1BULEOEZMNISESMHEDR D
EEUEFMEXRME L TERSINGE S, FlxE. EREZERDIE. R
KITIF., TRBULOEZNF+ Y7 (BIZIE BELLERE (BIXE K
BLd (Bd. 8. WEY. FREEREROH (BIXIE. v htaik
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[0305]

[0306]

[0307]

 REH. SH. ZFHAE) 2230) ) 280, KiF, LEEZMEKY
NE@RIRNIEE I N DHEIC. JURKNAGFY )7 THB, RIEBEKER.
LICTHFRAMNO—RIKBRB L7 ) EO—ILKAKRS £/, RikF v )
7ELT, HFIZ, AFABROHICEAING D, EUYGEZBEIEAIE
. HEDPBFTRNTHD, LEEERMITE. FRETHNIE. HWEDREFEHA
HLCIFEERE, Fe@Fp HEELF ZE2H5 D, BULEZNF+ ) 7D
Bliz, E. W. MartiniCkd TRemington’ s Pharm
aceutical Sciences] ICEBHINE, ZOUHIE. &FS5
DREFRRICH IS T B,

TR DXZEYRATLDNAAMTHY ., AFEBAOHK-—FEYPI>Pa5— %
BETD2EHIFERASNESDS. BAAKRE LTI ER. SRR, BIEA.
BIkK, BLUCERTOREIBETOSNZD, ThSICREINRL, E5E
BIZE FAFREER—FAFFICLZEOTHYED, BFEDFELL
EREFEICEWT, LY By FEYHBESHDIRSIE, FAILLZEDTH
%, FROMKZSIE. FELWIKREREBTH S,

RERHURBEFEICEWNT, LREEFEKRDIZE. £ M~ DFRIRRIZS I0E
BLAEZMEAME LT, BENFIRICK > TLHEINDS, AKRIICIE
. BIRAIES OO OIS, BREOFREDKERERPDBRTH D
s WETHDIHE., LEEEFRIFHTL, INALH S L UEHERLL T DEEZ M
ST DRMER (BIZIE. VT h14Y) 284185, —|&IC. £
Rk, (BIAEE, SEEFIOEE2 RS T TIVELEF YD IR EDERL
T — I ENBRHORIRREZIEM R ITEKDOEREDE LT, 3E
IS, ERIFBEMAFTAHAT—RITEG LT, OWIThHTHIBEINS, LBEE
ENFALEI>TEEINDZFETHDIHBE. ThiE, A BEORE
TJL—ROKELIGTBEBKZEUIARM TEEING S, LEBEEN T
FICL>THSEINDHE, AFRARBREKILEIERBIBEKOT7 Y FILIE, AIX
., EEHRDPIRESRNITREINE DL DIC. BEINE D,

AFBAOEZEMERDICIEIABEORE—FEYI 15— bDHFZELEE
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[0308]

[0309]

MR TH>TEEWL, ik—FEYWA L Va5 —MRUODPRLLEE—DD
IhUADEAERAR €2 EZRERM TH > TH LW, NREFAOHIE—FEY
OvZalb— M, ROBRERAIEHIHSTDIIEHTE, ChiTd-T
FUBIRZIBBIE DI ENTE S, TOLD>LLBENTHERAIN S MOHE
Flix, six—FYPa T a5 — ~ERAKFC, Bl4IC, 3D WIdaER L TER
IKESEINTHELWVL, TRETIOKREERZZATHRSLTHELIWV, D
EORELBERIELT, abraxane, carboplatin, ci
splatin, gemcitabine, irinotecan (CPT
—11). paclitaxel, pemetrexed, sorafen

ib. vinblastinXIEERARBEWO2003 70380435
Ry 7Ly MIEEOEAR., BICLH-RH7+O4 (Va—7OoL Y,
TJELUYE) . TIAMSLRFY - 74714 b TR MY T VER
X FEXFVI7IV, ZOFV 7 0F) . 7AOVY—EHEER (FPFR b
OYV—i, LbAYV—I, TFEXARSVE) FEZFLIENTEZD,
MESEEEZETIEATHNIEREIND Z &IEH0,

DD BEFERMERYIE. BRINWCHEKNEVESHELZR ORAELT
. RFERZIREFIH B WTRIREF & L THALL T I LW, RGHRIERT &
L THEFLT 2RICIE. COXFICBVWTHERINZEHAEFRNIASS
FNBRFITH>THLL, FLERAICTBWTEAKRICLT. TOZEFICH
WTHERAIh 2 ZBOEAGND e SURREF & L THELT DI EHT
T,

EEMERDOBER R CREFIEEHFEICL>TEERILT 2. AFRADE
EHEMICEENSMA -2 a5 — M kY325 —
fOFIRICH T MMM, Iabb. MRICH T 2AEHER (KJdE) OR
IKEWT, AL EL (KJdEHMEW) FE, PEDKREETH>THE
HEFRBEIEIENTES, LED>T, fik—FEYI>Ta 75— bDks
EOREICHE>TRE. MB—FEY3o 225 — TR E OHEMEDIRR
IKEDWTRKREEEZRETDIEHTEDS, ARAOHK-—FEYa Ty
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[0310]

[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

—hEE MIRLTHRSTDEICIE. BlaiE. 0. 001~100mg .~
kgx1EIHZWNE1T~180HEIC 1 BDBERTEREIRS T NIEL L,
= el
USRS EmEANC & > TARFEAEZEERMICEHA T 25, AFEREFI NS
ICBREINDEHEDTIERL, INHIEWLWHARDEKRICBEWTEIRENICAHEIR
Inpl, Fo, FBEMEICHSVT, HICRBOARVWEE, BERVCHEFEM
B, HIROBBENSBRBICAFEAEETH D,
ZEMFT M30—H1—L4HK
MB7 —H3MEDE MEED S B, BIIBFEBSIICBWTI T I /BES
2O0TE4A 7 1 ILREEHOT7 I /BEIHNSRZEHKRVEIES 1 6ICHV
CT7I/BBES21HE233IICEHOTI/VBENHISRIBEEINSLDS
MEERRMOAERICEI>THRIEL, B5Nn/kzk MEIB7 —H3HAAEM3
O—H1—L4fitkE L7z,
BEFH2 M30—HI1—L4PHIK
LETH/SNAEMIO0O—H 1T —LAHFEKICHEEL TV SHEHEEMREZLAMNOD
HEICE>THRZ7I—XR{EL TR L. SONEHEEMHIRABINTLDS
FiAEM30—H1—L 4 PHithke L7,
ZEMH 3 HCD 3 0Hitk
FHCD3O0HikIdHR2005—-506035%55BLTHERLE, 2D
BcAlzBcdl&ES 2 7, 2 8ICa- L7,
ZEMH A4 HCD 3 3k
HCD33HKIIIFMTES —486372%5BLTHERLE, ZDEF
ZENES29. 30ICRLE,
Z#/5 HCD7 Otk
MCD7O0HikIdHXR2008—-538292%58BLTHFRLE, 2D
By &=fRAES3 1, 3 2I1ICRx L7k,
EHEHI1 : 4—FP3I/—N—[ (1S, 9S) —9—IF/I—-5—7)40O
—9—kROFL—4—XFJI—10, 13—-CFFxV—2, 3, 9, 10
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[0317]

[0318]

, 13, 15—~Ax4%4ErRO—1H, 12H—~RYY [de] ¥S5., [3’
, 47 16, 714 RYTPI [1, 2=bl F/Yv=1—4q)L] T&F
K
[1653]

T2

TH1:tert—7F)L (4—{[(1S, 98S) —9—TF/)IL—5—
A0 —-9—-keRkOxF>—4—XF)L—-10, 13-YHFFxv-2, 3,
9, 10, 13, 15=~FHERrRO—1H, 1T2H—-RYY [de] ES
J[3,4 :6, 7]4>kYT/ [1, 2—=Db]l F/U—1—9)
1 72/} —4—FFVTFI) AINA—]

4— (tert—JbMF2HLRZILTIV) THVEE (0. 237 g,
1. 1T3mmolL) #¥700X4%> (10mL) ITFEHAEL,. N—k RkOF
SR VALIR (0. 130g, 1. 13mmolL) RV, 1— (3=
AFILTI/)FOEL) —3—IFILAHILKRI A I RIEEEIE (0. 216 ¢
1. 13mmol) ZMA 1RKERH LE, TORIEREZLEY (4)
DAY V)R ELE (0. 500g. 0. 941 mmolL) RO, MY
FILF7ETY (0. 157mL, 1. T3mmolL) #MA~N, N —IA
FILHRIL LTI RER (10, OmL) IETFL. FRICTTHEEMRLE
o BEREBEBEL. SONIKEEBEMET VAT N AT LAY NI ST 4
— [voOo&Rnos~s00RIL : AF/—)L=8:2 (v, v) ]ICTHE
#L. REMLEW (0. 5959, TEW) ZREBENKE L TEL,
"TH—NMR (400MHz, DMSO—d,) §:0. 87 (3H, t, J
=7. 2Hz), 1. 31 (9H, s), 1. 58 (1H, t, J=7. 2
Hz), 1. 66 (2H, t, J=7. 2Hz), 1. 82—1, 89 (2

H, m), 2. 12—-2, 21 (3H, m), 2. 39 (3H, s), 2,
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92 (2H, t, J=6. BHz), 3. 17 (2H, s), 5. 16 (1
H, d, J=18, 8Hz), 5. 24 (1H, d, J=18, 8Hz),
5. 42 (2H, s), 5. 55—5, 59 (1H, m), 6. 53 (1H
, s), 6. 78 (1H, t, J=6. 3Hz), 7. 30 (1H, s),
7. 79 (1H, d, J=11. OH=z), 8. 40 (1H, d, J=8.
6Hz) .
MS (APCI) m/z:621 (M+H) +
[0319] T#22 : 4 —7=X/—-N—-—[ (1S, 9S) —9—IF/I—5—-7.IA4A0O0—-

99—k ROFY—4—XFIL—10, 13—-A4xv—2, 3, 9, 10,
13, 15—A*x4ErRO—1H, 12H—~x>Y [de]l ¥5/ [3",
4 :6, 714 KUY [1, 2—=b]l F/Yry—1—a)] F7HF=
e

LEETHE1 TELEE®W (0. 388g, 0. 626mmolL) #2540
OxX&#> (9. OOmL) [THEELAE, M) T7ILAOBE (9. O0OmL)
EMZAABRFERE L, AREZBEBEL. SohBEBMEe> ) AT L7
SO NS 74— [VOOFKRILL~o0O0KRIL : X5 /=)L K=
7:3:1 (v/v /v) OFEBEERE] ICTHERL. ZFilkd®w (0. 3
43g. BEEMN) DN TZILAOEREAEBENGAE L TEL,
"H—NMR (400MHz, DMSO—d,) 8§:0. 87 (3H, t, J
=7. 2Hz), 1. 79—1. 92 (4H, m), 2. 10—2. 17 (
2H, m), 2. 27 (2H, t, J=7. OHz), 2. 40 (3H, s
), 2. 80—2. 86 (2H, m), 3. 15—=3. 20 (2H, m),
5. 15 (1H, d, J=18. 8H=z), 5. 26 (1H, d, J=18

8Hz), 5. 42 (2H, s), 5. 54—5, 61 (1H, m), 6

55 (1H, s), 7. 32 (1H, s), 7. 72 (3H, brs),
7. 82 (1H, d, J=11, OHz), 8. 54 (1H, d, J=8,
6Hz) .

MS (APCIl) m/z:521 (M+H) +
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[0320] EHEFI2 : E—FYPa Tasyr—b (1)
[0321] [{b54]

UNH Tiss

TIi6

T L B
G

[0322] T#21 :N— (tert—FhFTAILKRIL) FYILT)IIIL—L—7
TIPS =ZIN=— (44— {[ (18, 98S) —9—IFI—-5-—7)AO
—9—kROFL—4—XFJI—10, 13-FFV—2, 3, 9, 10
, 13, 15—=A~FHErkO—1H, 12H—-~RYY [de] S/ [3’
, 47 16, 714> Ry [1, 2—bl1 Xx/Yr—1—a4)0]1 7
} —A—AFVTFIN) TYIFINR

N— (tert—TKrFIHILFR=ZII) TJVINT)NL—-L—-—Tz=)L
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7SZILT)Ty (80, 9mg, 0. 185mmol) #JoO0QX4% Y
(3. OOmL) (AL, N—EROFTRIP2142ZRK (21, 3mg
. 0. 185mmolL) RV, 1= (3= AFIFP7I/FOENL) —3—
ITFIAILRISA I RiEREE (35. 5mg. 0. 185mmolL) #iIA
3. SEFEEH L, TZORIGAREEEL 1 DILEH (80, 4mg, O
T54mmolLl) BMALN, N —IAXAFILRILLTIRER (1. 5
OmL) ITETFL., EBRICTAEEIRFE LA, AEZREZEL. FoNi
BEBWEVATINVAZLIOY NS 4— [VOOKRIL L~y OOKRIL
L X&) —=)=8:2 (v./ v) ]1ICTHHEL, Figtka® (0. 106
9. 73%) ZxREBEERNKE L TSk,
"TH-—NMR (400MHz, DMSO—-dg) 6: 0. 87 (3H, t, J
=7. 4H=z), 1. 36 (9H, s), 1. 71 (2H, m), 1. 86
(2H, t, J=7. 8H=z), 2. 156—2, 19 (4H, m), 2. 4
O (3H, s8), 2. 77 (1H, dd, J=12. 7, 8. 8H=z) , 3
02 (1H, dd, J=14, 1, 4. 7Hz), 3. 08—3. 11 (
2H, m) , 3., 16—3. 19 (2H, m), 3. 54 (2H, d, J=
5. 9Hz) , 3. 57—3. 77 (4H, m), 4, 46—4, 48 (1
H, m), 5. 16 (1H, d, J=19. 2Hz), 5. 25 (1H, d
, J=18. 8Hz), 5. 42 (2H, s), 5. 55—5., 60 (1H
, m), 6. 53 (1H, s), 7. 00 (1TH, t, J=6. 3Hz),
7. 17—7. 26 (5H, m), 7. 31 (1H, s), 7. 71 (1H
, t, J=56. 7Hz), 7. 80 (1H, d, J=11. OH=z), 7.
92 (1H, t, J=5. 7H=z), 8. 15 (1H, d, J=8., 2Hz=z
), 8. 27 (1H, t, J=5, 6Hz), 8. 46 (1H, d, J=38
2Hz) .
MS (APCI) m/z:939 (M+H) +
[0323] T2 : F VYU T )P I—L—TJxz=)T7Z=)—N— (4— {[ (1S
, 98) —9—IFII—-5—7)AO0—-9—-kRROFT—4—-—XFI—10



OnCusp

2843 of 10951 Ex. 1038
WO 2014/061277 196 PCT/JP2013/006178

[0324]

, 13—-Y7F*%v—2, 3, 9, 10, 13, 15—AFxHERrRO—1H,
12H—RVY [del EZ [37, 4 6, 714Ky [1,
2—b]l F/V—1—A)] PR/} —4—FFVYTFIL) FJVFINR
MU 7L OBFERIE
LETE1 TEEY (72, 6mg, 77. 3umol) ZEEH1
DODIR2 EAKRICKIGI ., Eidlbkat (64. 8 9. BEEM) ZHEEBER
& LTHEE,
"TH—NMR (400MHz, DMSO—dg) 8 :0. 87 (3H, t, J
=7. 4Hz), 1. 71—1. 73 (2H, m), 1. 82—1. 90 (
2H, m), 2. 12—2. 20 (4H, m), 2. 40 (3H, s), 2
75 (1H, dd, J=13. 7, 9. 4Hz), 3. 03—3. 09 (
3H, m), 3. 18—3. 19 (2H, m), 3. 58—3. 60 (2H
, m), 3. 64 (1H, d, J=5, 9H=z), 3. 69 (1H, d, J
=5, 9Hz), 3. 72 (1H, d, J=5. 5Hz), 3. 87 (1H
, dd, J=16. 8, 5. 9Hz), 4. 50—4. 56 (1H, m),
5. 16 (1H, d, J=19. 2Hz), 5. 25 (1H, d, J=18
8Hz), 5. 42 (2H, s), 5. 55—5, 60 (1H, m), 7
17—7. 27 (5H, m), 7. 32 (1H, s), 7. 78—7. 8
1T (2H, m), 7. 95—7. 97 (3H, m), 8. 33—8. 35 (
2H, m), 8. 48—8. 51 (2H, m) .
MS (APCI) m/z:839 (M+H) +
I3 :tert—7FJI (3S, 12S8S) —12—RUI)—21— {
[ (1S, 9S) —9—IFIN—5—-—7)1Aa0—-9—EERAOFT—4—XF
I—10, 13-YF*Yy—-2, 3, 9, 10, 13, 15—AxHERO
—1H, 1T2H—-RYY [de]l 5/ [3 , 4" :6, 71 4Ry
J L1, 2=b]lx/)v—=1—a40]1 72/} —3— { [ (O9H=TLA
LY —=9—Aa X MN¥Y) ALR=ZNL] 72T/} —4, 7, 10, 13, 1
6, 21—~xHAxv—5, 8, 11, 14, 17 —-RUHFHEA=OYH
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v—1—=-/T—hK
(28S) " 4—tert—Jhr*x>v—2—-— {[(O9H—ZNAL >»—9—
AILARNFY) RIVKR=I] PR/} —4—FFVYTHUE (O, 625 g
. 1. 52mmolL) Z¥oO00Xx%> (10. OmL) AL, N—k
FOF RIS VAXR (0. 175g, 1. 52mo L) BT, 1— (3
—IAFIITIT/T7AOBIIL) —3—ITFIAHILKRIA I RiEEEE (0. 29
Tg. 1. 52mmolL) ZMMA 1EERERLE, TOREEREZ LGEBTRE
2THE/E (1. 00g., 1. OTmmolL) ZMA/N, N —IX
FILHI LTI RER (10, OmL) ITETL. FRICT2 OBME#RL
Tco BEZREBEL. FONEEEBYES VATV AZ LAY NI ST
1— [P0AFRIA~2O0QRIVL : X5/ —)L=8:2 (v v) ]ICT
WL, ZERba® (0. 873 g, 70%) aR#EEENKSE L TE,
"TH—NMR (400MHz, DMSO—d,) §:0. 88 (3H, t, J
=7. 4Hz), 1. 37 (9H, s), 1. 68—1. 78 (2H, m)
, 1. 81—=1, 93 (2H, m), 2. 10—-2, 23 (4H, m), 2
41 (3H, s), 2. 68—2. 85 (3H, m), 2. 99—-3. 2
2 (H, m), 3. 58—3, 81 (6H, m), 4. 19—4, 36 (
3H, m) , 4. 38—4. 52 (2H, m), 5. 17 (1H, d, J=
19. 2Hz), 5. 25 (1H, d, J=19. 2Hz), 5. 43 (2
H, s), 5. 54—5. 62 (1H, m), 6. 55 (1H, s), 7.
15—7. 34 (8H, m), 7. 41 (2H, t, J=7. 2Hz), 7
66—7. 75 (4H, m), 7. 81 (1H, d, J=11. OH=z)
, 7. 88 (2H, d, J=7. 4H=z), 8. 01—8, 06 (1H, m
), 8. 14 (1H, d, J=8, 2Hz), 8. 17—8. 22 (1H,
m), 8 25—8. 30 (1H, m), 8. 47 (1H, d, J=8. 6
Hz) .
MS (APCIl) m/z:1232 (M+H) +
[0325] T#4 : tert—7FJI (3S, 12S) —12—-A~RUI)L—-3—{[
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6— (2, 5—YFFv—-2, 5=-YeRkO-T1TH-EO—IL—1—19J)
~FHIA4N] PRI/ —21— {[ (1S, 9S) —9—xTFI—-5—7
LAO—-9—kbROF —4—xXF)L—-10, 13-IFFv—-2, 3, 9
, 10, 13, 15—=AF%HERrRO—1H, 12H—-RRYY [de] S/
(37, 4" :6, 7]A4vRU2/ [1, 2=b] F/V)>—1—4J]
7)) —4, 7, 10, 13, 16, 21 —~FHAxv—5, 8, 11
, 14, 17 —RYHIFPHEAZOYY—-1—-/IT—h

EEBTRE I3 TEAEY (0. 800g, 0. 649mmolL) N, N
T UXFIIRILALATIR (3. 00mL) AL, EXYYY (0. 6
43mL, 6. 49mmolL) A 1EBREHL, AEERELZEL.
BoONLEEEBWMAEN, N —IAFILEHRILLTERN (10mL) ITAEAEELE
o B—VLAIRAFHUBN—-—XRIV143Y)L (0. 300g, 0. 9
74mmol) #iMA., 20EERLL, AEEREBEL. Bohik
BWES ) ATV AZLIOR NI S 74— [P0ARILLA~T7OORILL
X/ —=)L=8:2 (v /v) ] ICTHEEL., Etec® (0. 224 g
. 29%) EREGEKE LTEL,

"H—NMR (400MHz, DMSO—d,) 8§:0. 87 (3H, t, J
=7. 6Hz), 1. 15—1. 22 (2H, m), 1. 35 (9H, s)
, 1. 44—1. 47 (4H, m) , 1. 71—=1. 73 (2H, m), 1
80—1. 91 (2H, m), 2. 08 (2H, t, J=7. 6Hz) ,
2. 13—2. 20 (4H, m), 2. 40 (3H, s), 2. 67 (1H
, dt, J=11. 1, 4. 8Hz), 2. 78 (1H, dd, J=13.
6, 9. 4Hz), 2. 99—-3. 17 (6H, m), 3. 31—3. 36
(2H, m) , 3. 57—-3. 76 (6H, m), 4. 45—4, 47 (1
H, m), 4. 67—4_. 60 (1H, m), 5. 16 (1H, d, J=1
8. 7Hz), 5. 25 (1H, d, J=18. 7H=z), 5. 42 (2H
, s), 5. 556—5, 60 (1H, m), 6. 53 (1H, s), 6. 9
9 (2H, s), 7. 16—7. 27 (5H, m), 7. 31 (1H, s)



OnCusp

2846 of 10951 Ex. 1038
WO 2014/061277 199 PCT/JP2013/006178

[0326]

, 7. 70 (1H, t, J=5, 4Hz), 7. 80 (1H, d, J=10
9Hz), 7. 99 (1H, t, J=5. 7Hz), 8., 09—-8, 12
(3H, m), 8. 25 (1H, t, J=6. OHz), 8. 45 (1H,
d, J=9. 1THz).

MS (APCIl) m/z:1203 (M+H) +

T#5:N—[6— (2, 65—-Y#**FVY—-2, 56— hRO-1H-EO—

W—1—ANL) NFHI)AIL] —L—a—TFRISFILITIYIIILT Y —
L-—7xz=)L7Z>=)L—N— (44— {[ (1S, 98S) —9—ITFI—5-—
ZLAO0—-9 -k kAOFL—4—XF)—-10, 13-VAFxv—2, 3,
9, 10, 13, 15=AFHEerkO—1H, 12H—-ARYY [de] ES
J[3, 4 6, 74Ky / [1, 2=b]l F/)r—=1—-9)L

173/} —4—-FFVYTFN) TJ)OFEKR
FtEETHRR A TEbEY (0. 224 g, 0. 186 mmolL) #=EH
TOIR2 EAKRICRBIE, FEEREE®W (21, 2mg, 10%) ZH%kE

BERE L THEE,

"TH—NMR (400MHz, DMSO—dgy) 8§:0. 87 (3H, t, J
=7. 2Hz), 1. 13—=1. 21 (2H, m), 1. 42—1, 45 (
6H, m) , 1. 70—1. 72 (2H, m), 1. 85—1. 88 (2H

, m), 2. 06—2. 20 (6H, m), 2. 39 (3H, s), 2. 6

3—2. 67 (1H, m), 2. 78—2. 81 (1H, m), 3. 04—

3. 12 (6H, m), 3. 63—3. 70 (6H, m), 4. 46—4.

52 (2H, m), 5. 16 (1H, d, J=18. 8Hz), 5. 25 (
TH, d, J=18. 8Hz), 5. 42 (2H, s), 5. 65—5. 5

8 (1TH, m), 6. 53 (1H, s), 6. 99 (2H, s), 7. 18

—7. 23 (6H, m), 7. 30 (1H, s), 7. 71 (1H, t, J

=5, Hz), 7. 79 (1H, d, J=10. 9Hz), 7. 99-38
02 (1H, m), 8. 10—8. 11 (3H, m), 8. 27—8. 3
O (1TH, m), 8. 47—8. 50 (1H, m).
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MS (APCIl) m/z:1147 (M+H) +
THR6 :mk—FYyparrasr—»~ (1)

FARDEIT : BEFI2ICTHERLAEM3IO0O—H1 —L 4 PHithza, S5
ETICEREH L2HLBEREB (280 nmIRAFEHEELTT. 6 1T mLmg-!
cm-1&ER) RCC—1%x2HWVWT, PBS6. O EDTAICT10mg
SmLICHRS L, AER (8. OmL) Z15mLFa—TJICHEERL, 1
OmM TCEP (RRIERIHEHKARI) KAKR (0. 124mL ; ik
—SFICHLT2. 3YE) RUTMY VEEKFRZAHY 7 LKER (Nac
alai Tesque, Inc. ;0. 400mL) &#A’. KBRKRD
pPHA7. 420, THTHDIIEEMHABLALEIC. 37CTI1RBETIVF
AR—KTBZEICLY,. MEREYCEIOI AN T 14 KiEEERTI B2

MEEEY) v h—parTasy—vay: LEEKRE22CT1 09™
A2FIR—PMNLAERICEETIRDL THAELEWEZ 1 OmMMELI X FILR
IWRFDRFR (0. 249mL  Fik—oFICHLT4., 648) M

22CICTAO00BEM Fax— ML, EPY o h—2AkAFEEIEEL
o JRIC, 1TO00mM NAC (Sigma—Aldrich Co. LLC
) KAKR (0. O50mL ;s HA—2FICHFLTI. 248) 2MA, I5
IC22CICT200@ M yFax—bL. EYPI v Hh—ORIE%=EFEIESIEE

PR FEEIARE. REAE T ICREBEH L AAHERED -1 (BEKRELT
ABS#AfMA) #AVWEHERAITVL, EERE-—FEYWI> asr—haEF
ITE58KAE18. 5mLBA,

FEMEREE : WEAE T ICEB U HBRIFE (BLERAFREE LT, €4, -
50=235300 (FHEHEME) €4 370=0 (FHEWEME) €0, 280=
5000 (ERTFHIE) €5, 370=19000 (HATFHE) A#FER) %1
AL T, TREOHFHEESEFE,

MERE: 3. 56mg. mL, HitkixE: 66mg (83%) , mk—n
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FHcY ORYFEHEEEE (n) 3. 3
[0328] EmEHI3 : Fik—FYPaA>rTasr—k (2)
[0329] [1b55]

7N

O\ H © H © H O
N/\/\/\IrN\:)LN/\rN\ N rN\)LN/\/\rfo
St c 7 H O H o H .NH
Q o=( i
OH

I$E1

o] H (o] H ©
\ N N N o
M30-H1-L4P—4{:T/\/\/\|r JLN/\W Ay Jn/\/\f
)

5.5

[0330] TR 1 : mE—FEYI a5 — b+ (2)

FARDETT : BEFHI2ICTHERLIEM3I0O—H1 —L 4 PHitks, SEH
FETICEFELAHBEREB (280 nmkMaREEHELTT1. 61 mLmg-!
cm-'%&FH) RCC—1%2HWVWT, PBS6. O EDTAICT1O0mg
S mLICRER L, 8K (8. OmL) #15mLFa1—7ICEERL, 1
OmM TCEP (RERI{IERIEHAE) KB®R (0. 187 mL ; itk
—AFICH LT3, 5HE) ROCTMY VEEKEZHY T LKAKR (Nac
alai Tesque, Inc. ;0. 400mL) #MAik, KAERD
PHA7. 420, 1THTHDILEMIB LRI, 3T7CTIREAVF
AR—KTBZEICEY. KRB Y PEOI AN T7 14 RiEEEETI B

RAEEEM) vh—0avTValF—ay: LEBHRE22CT1 04M
AVFAN—KMLERBICERHAZ2ODTEDS THLEEWZ 1 OmMMEL T X
FILRAIKRFS RER (0. 373 mL ; iA—2FICHLTE. 9uE)
EMZ. 22CICT4O0DRBA YFar—kL. EMY) v h—sHk~EES
I/, RICC T00mM NAC (Sigma—Aldrich Co.
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LLC) Kk&KRO. O75mL (Fik—oFICHLTT 3. 84E) ZMA
IBIC22CICT200@A Fax—ML., EYPY v h—ORIEEEL
I,

PR LEEARZ, RIERETICEH L AAHBRED -1 (BERELT
ABSZzfER) ZRAWEREZITW., B —EYWIr2ar5— 288
TLERE 1 6mLEB,

FEMERTAM : BESR T ICREH L2 HBBFE (BEILBARBE LT, &4,
50=235300 (G1HE¥EME) e 370=0 (GIEHEME  €p, 250=
5000 (EHEHE) €5, 370=19000 (EBTHIE) AEH) %F
ALT. TROFtEs Sk,

MHEE: 3. 566mg./mL, iARE:57mg (71%) , mtk—n

FhicY OEYEEEEH (n) 5. 5

[0331] =G4 : AE—FYPaA a5 —k (3)
[0332] [1kb56]

TIiE1

OL o H H
1 _ N/“\/”\/“Y ~ \N/A\"/ N \N/\/‘\f
M30-H1-L4P; ‘Q T fwn g H g i p
o

H = = o]
N
FL/\[N \‘}ﬂ
o]
N
HO O

3.4

[0333] T#1 : AE—FEYPI> v asr— b (3)

FARDETT : SEF2ICTHERELEM3I0—H 1 —L 4 PHitks, &EH
ETICEEHLALEREC -1 RUB (280 nmlERREEE LT, 61
mLmg-'cm'&2fEH) FAVWT, #HK%EPBS6. O EDTAILEM
L. 1Omg /mLORAKEBEICARM L, AFK (1. 25mL) %1,
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[0335]

S5mLARY FOELYEFa—TICANh, TZICTOmMM TCEP (RRE
bR TEMASH) KBk (0. 025mL ; Hik—9FICHLT3. 0
2) BMCTMY VBBKFRZHY TLKAEKR (Nacalai Tesque
, Inc. ;0. 0625mL) ZMA7, ABERDpHA7. 4£0. 1
RNTHDIEEER LRI, 3TCTIREAYFaR—KNITDIET,
FERE Y VO RILT 1« RiEEEETI B,

FREEY) Vh—DaAVTVabrF—ay  EEERA. YAFILRIILK
FK (Sigma—Aldrich Co. LLC;0. 109mL) &
M2 DIIES CHALEAEME 1 OmMMESL Y A FILRILKRF S RIEKR (
O. O39mML ; ;iiA—FICHL T4, 64=) #=FEFMA. Fa—7
-O0—5F—4%— (MTR—103, 77XV A& #2AVWTCERT40
SEEHL. B v h—ehlk~fEaT gk, RIS, T00mM NAC
(Sigma—Aldrich Co. LLC) /&® (0. 008mL)
EMA. ISICERTFN200BBHL. EW) v Hh—0DORBEELEIE,
AR ERARE, BEAETICEEH L HBRIFD -1 (BERE LT
ABS%fEA) AWVWEERATL., ERRGE - Vi sr—bE2EE
TEIBRRE6mMLBIEDL, HBEAEAZFERL T, BRzZRMEL -,
FEMERTM - BIEAE T ICRH LAAHEREFE (BILBARBE LT, 4,
80=235300 (F1EHEEIE) e 370=0 (FIEHEME)  ep, 280=
5000 (EMEHE) €5, 370=19000 (EWIFHE) A2ER) %2F
ALT. FTROBHEESZ -,

NAFEE:10. 63mg.mL, fifiIRE: 7. 4mg (59%) , WK
—DFHIcY OEYEEESH (n) : 3. 4

XHEFIS ik —FEYPa T asr—~ (4)
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[1£57]

M30-H1-L4P—

58

[0336] T#1 : _E—FYPa>vasr—h (4)

FARDEIT : BEFI2ICTHERLEM3IO0O—H1 —L 4 PHitkza, 8555
BETICEEFH L HERIEC -1 RUB (280 nmigk@E#E LT, 61
mLmg-"ecm-'&2FEH) ZAWVWT., H#A%ZPBS6. O EDTAILEH
L. 1Omg . /mLOHAKEEICARE LA, &AFK (1. 25mL) %1,
5mLARYTOELYEFaI—TICAN, ZTZIC1T0mM TCEP (RE
bR T¥HERSH) KBR (0. 05 1TmL ; Hik—DFICKHLTSE. 0
2) ROCOTMY VEEKRZHY TLKER (Nacalai Tesque
, Imc. ;0. 0625mL) ZMAk, ABBRDpHNT7. 4£0. 1
RTHDTEEWBELARIC, 3TCTIREEAYFaR—NNTDIET,
AEREY VEODI AL T 4 RiEEEETI B/,

FREEY) Vh—DaAvTVabr—ay EEERA IAFILRILK
K (Sigma—Aldrich Co. LLC) 0. 067mL¢&E
FEf 2 DIFE S THEEEEWME 1 OmMMEBD I X FILAILERFS KEKR (O

085mL ; FE—2FICHLTI10. OYE) A2#4FEBEFMA. Fo2—7

-A—5F—4%— (MTR—103, PX7VKkAR4) 2ZAVTEET60
SEEHL. B v h—ehik~fEeaI gk, RIS, 1T00mM NAC
(Sigma—Aldrich Co. LLC) %&#® (0. 0O13mL)
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EMZ. ISICERT200@E®RL. EM) v H—ODORIGZFELEIHET,

MR EREBRE. RIEHLE T ICEE L AARBIRED (BERELTAB
SZfHER) ZRAVWEERZITVL., ERA—FEYI 15— 2E8FT D
B E 6 mLE,

PR : BUEAE T ICRKF L /HBERIEE (BURMBRBEL T, €4, »
20=235300 (BtEMEIE) €4 370=0 GHEHEML)  eo, 200=
5000 (SHFHE) €5, 370=19000 (ERFHE) AEMH) %
ALT. TEEDOEHEEERSE,
mMEEE: 1. 48mg.mL, ifAINE: 8. 88mg (71%) , ik
—DFHIY OEMEGHEEE (n) 5. 8

[0337] EfEFI6 : MFE—FEMO 2245 —k (5)
[0338] [1b58]

N
H o] H . _.NH T

M30-H1-L4P

__ 169

[0339] T#21 : mE—FEYI> a4 — b+ (5)

FAADETT : SEF21ICTHERLAEM30—H1 —L 4 PHiks, S5
ETICEBHLAAHLBIREC— 1 RUB (280 nmkk%RKeELT1. 61
mLmg-'cm &) 2AVWT., ##K%ZPBS6. O EDTAILEMR
L. 1Omg /" mLOHBKEREICARM L, &FK (1. 25mL) %=1,
S5mLARY FOELYEFa1—TICANR, TZICTOmMM TCEP (RRE
bR TEMASH) KK (0. 05 1 mL ; Hik—9FICHLTS6. 0
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[0341]

2) ROTMY UBBKRZ-ZHYDLKER (Nacalai Tesque
, Inc. ;0. 0625mL) ZMA7, "KABRDpHMNT7. 40, 1
NTHdIEAMRALEEIC, 3TCTIRBAYFaAR—KNFTBIET,
FEREY VEBOY RILT 14 RiEEEETI B,

FAREEY) vh—DaAvJalr—ay  EEEBRA. YAFILRIIEK
¥ RK (Sigma—Aldrich Co. LLC;0. 025mL) &
EFHEBI2DTIES THEELAEME 1 OMMEDL U A FILRILFFS RIERK (
O. 1T27mL ; ifk—aFICWLT15. O¥xs) 2=EFINA. Fa—
7-O0—F—4%— (MTR—-103, 7X7HKKEH) #BHWVWTERT6
OoMEEH L. M) vAh—%ahihkAfEESERL, RIS, TO0OmMM NA
C(Sigma—Aldrich Co. LLC) K&k (0. 019mL
) AMNZ. ISHICERT200BBHL. BN U Hh—0ORIGEELEIEE

AR EEARE, REAETICREEH L HBRFD -1 (BERE LT
ABS%ER) ZAVWEERAZTVL, ERRE—EYWar2ar—heE8
TEARBREO6MLIGKDOL, HBAEAZFERLT, BRZEEL L

FEMERTA - BIEAE T ICREH L2HEREFE (BILBARBE LT, €4,
50=235300 (F1EHEEE) e 370=0 (GIEHEME)  ep, 250=
5000 (EHFEHE) €5, 370=19000 (EHFHE) AEH) &F
ALT. FTROBHEESZ -,

PAFEBE: 0. 99mg.mL, ifkIE: 5. 94mg (48%) , K
— D FHIY DEYFEGFESE (n) 6. 9
K7 A —FEYPITas5— K (6)
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0 H O H O
N N
M30-H1-L4P—‘¢|;l/\/\/\g \)L”’\g \)LH

L 6.2

[0342] ZEFEAIS EEFEFI6 DIME—FEHPIA a5 —hDIFEFLEZESL. H
BAEAZBERL TCARZERL. EFk-—EWI> T2 5 — 2Bk,
MAFEE : 10, Omg./mL, fitfiIR&E: 14. 36mg, HE—DFH
oY OEPIEGEES (n) 1 6. 2

[0343] M8 : MHAE—FYWIATVasr—h (7)

[0344] [1k60]

IF21

S i o
$1 CD30 Hith— N7 e N N N~
o ; H o H o H .NH
o] o=
OH = N /O
d
F N
7 o
\H
HO ©
L __las

[0345] T#1 : i —FParTas—+ (7)
FAADIETT : BEBFISICTHERL7ICD 3 Oftha, &iEhHiE 1 ICESH
L7cHBREB (280 nmEHMEHRELTT. 75mLlmg-Tecm-'%1ff
B) ROC—1%#FHWT, PBS6. O EDTAICT1Omg,mL I 5
(L7 ABFR (1. OmL) Z2mLFa—TJICHEEL, 10mM TC
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[0347]

EP (REMERIFHARH) KAEKR (0. 0148mL ; Hik—aFICN
LT2. 3HE) RCTMY VEBKRZAV D LKEHR (Nacal ai
Tesque, Inc. ;0. O50mL) #MMA7=, "BEKRDODPpHMN7T.
4+0. THATHDIEZMER LRI, STCTIREAYFaR—F
T EICEY, MEREY DO R T 1 REEEBTIE,

REEEY) vAh—DaAvTJasy—ray: FREEKRE22CT1 O9™
AYFaR—PMLEBICERBZ2DTIRE THIZIELEWME 1 OmMMEL T X
FILZILKXS RAK (0. 0297 mL ; HAE—2FICHLTS. 64=
) AMA. 22CICTA400BAIYFarR—bL. EMY > h—%Hk~kE
387, RIC. TO0OmMM NAC (Sigma—Aldrich Co

LLC) K&k (0. 00593 mL ; ithk—aFICHLT9. 2%=)
A, THIC22CICT209BM Fax—rL. Y v H—DORIG
ElEIEI T,

AR EEARE, REAETICREEH L HBRFD -1 (BERE LT
ABS%ER) ZAVWEERAZTVL, ERRE—EYWar2ar—heE8
I ERMEB6mMLISK,

FEMEETAE - SIEAE 1 ICREHE L/ HBIRIFE (BLRABEEBEL T, €4, »
50=270400 (GtEMEE) €4, 37:0=0 GHEHEEIE) €0, 280=
5000 (EHFEHE) €5, 370=19000 (EHFHE) AEH) &F
ALT. FTROEHEEESE,

FAERRE : 1. 18mg./mL, ffkixE: 7. 08mg (7 1%) , #k
— D FHIY DEYFEGFESE (n) 1 4. 6
EREH A —FEWarTas—~ (8)
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7%
Q H © H © H O
PSP R N_ MmO
y NN N T -

S H2
# D30 gtk | N TN

7.8

[0348] T#1 : Hixk—FParTas5—bk (8)

TARDEIG : BEBFSICTHERLZHCD 3 Ofithz., &iEHEE 1 ICESH
L7=3E#EEB (280 nmgHFEEFHEELTT. 75mLmg-Tcm-'%fE
H) RO0C—15HWT., PBS6. OEDTAICTT1Omg, mLICFH
8L, AB®R (1. OmL) Z2mLFa—TICHEBRL,. TOmM TC
EP GRE{bETEMARE) KiFK (0. 0297 mL ; mE—aFICH
LT4. 6%E) RCTMY VEEBKFR-ZHUILKEKR (Nacal ai
Tesque, Inc. ;0, 050mL) #MAt, RARDp HAT.
4+0. TATHDIIExMHRLLERIC, 3TCTIRBAYFaR—MF
I EICEY, MAEREYIVEDI RIILT 4 MiEEE BRI B,

MkEEYYY vh—0aAvTasr—vay  LEEAKRE22CT1 04™E
Ao FaR—hLERICKREN2DIES THELEYWE 1 OmMMEL I X
FILZIIERFS REHR (0. 0593 mL ; Hik—aFICRHLTY. 248
) AEMMA, 22CICTA40BMrFax—bL. EYY v Hh—Emk~iE
3877k, RIC, TOOmMM NAC (Sigma—Aldrich Co

LLC) K&®& (0. O119mL ;mAE—2FICHLT18. 445)
A, IHIIC22CICTCT2028A yFax—cL, EY) v Hh—ORE
EEIEIHT,
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MR EEERIRE. RIELE T ICEH L ARBRAED -1 (BERELT
ABS%ZzfHR) ZRVWEREZITL., EEnt—EYPa 15— 288
I DA RE 6 mLEL,

FrtEadfl : BHERE T ICEZ L HBIRIFE (BILRARKEL T, &4 »
50=270400 (F1EHEEE)  ea 370=0 (FIEHEME)  ep, 250=
5000 (SHFHE) €5, 370=19000 (ERFHE) %ERH) %
HLT., TaeOBtiEEZF,

REEE 1. O7Tmg./mL, fifkilNE: 6. 42mg (64%) , #ilk
—DTHIY OEYEGEEE (n) 7. 9

[0349] =£fEfHI1 0 : E—FEMPOI T as—~ (9)

[0350] [1k62]

(\LN/\/\/\WN_QLN,\WNJN N\)LN/\/\rO
g o ; Ho H o
o o)
OH
“\N/"\/“\/" N7
fopas itk ——( N T
o )

4.4

[0351] T#1 : H;AFE—FYPa>Tas5— b (9)

MEDRT : BEF4ICTHER L7 CD 3 3fatkaE. BiEHE 1 ICESH
L7=3@BIREB (280 nmEHREHELTT1. 66mLmg-"cm~"%f#
A) ROC—1%#RAWVWT. PBS6. OEDTAICT1O0Omg./ mLICH
L/, ABAKR (1. OmL) #2mLFa—TICHEEL, 1TOmM TC
EP (RR{IEKIFHAEH) Ka® (0. 0148mlL ; Hik—oFICH
LT2. 3HE) R TMY VEBBKERZ-ZAV IVLKER (Nacal ai
Tesque, Inc. ;0, 050mL) #MA7Tc, NABRDpHAT.



OnCusp

2858 of 10951 Ex. 1038
WO 2014/061277 211 PCT/JP2013/006178

[0352]
[0353]

4+0. THTHDIEEZWHEBLALEIC, 3TCTIFBEAAYFaR—~T
ZEICEY, EAREY VMDY AT 4 RIEEEBETI B,

MkEEP) vh—paAvPasy—ay: LEEBARE22CT1 O™
AVFIN—FLAERBICERHZ2DODIREDS TEHALELEWZ 1 OmMMEL T X
FILZILERFS RBAKR (0. 0297 mL ; Hik—DFICN LTS, 6 4=
) AMNA. 22CICTA4 0B YFar—kL, B > h -5k~
Bt RIC, TO00mMM NAC (Sigma—Aldrich Co

LLC) K&m® (0. 00593 mL ; HiIA—DFICHLTI. 245E)
AMA. I5HIC22CICTC209[8A »Fax—bL, EYPY Y H—DRIK
EEIEI T,

FER : FEEAKRE. BERE T ICEHEH L AAHERED -1 (BERELT
ABS%fRA) ZRAVWEHEREZITVL, ERRE—EYWar2ar—h2E%8
T HAREG6mMLEK,

RRMESTAE - SIEAIE 1 ICEEHE L/ HBIRFE (BLRARBEL T, a4, »
80=256400 (FHEHEME)  £a 370=0 (GIEMEME) €0, 280=
5000 (EHFEHE) €5, 370=19000 (HTHE) %ER) %E
ALT. FRROBHEEZ-,

PARBRE : 1. O9mg . mL, HfitkIXE : 6. 54mg (65%) , #Hik
— D F BTV OEYEEESEH (n) 1 4. 4
EREMIT 1 -8 as—b (10)
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[0354] T#1 : _E—FYPa> a4y —b (10)

MAEDETT : BERAICTHERLAZRC D 3 3Hk%E, Btk 1ICRBH
L723H@REB (280 nmEKAFEFHELTT1., 66mLmg "cm '%(f
B) RU*'C—1%#BEWVWT, PBS6. O EDTAICT1O0Omg mLIZFHA
ML, AAEKR (1. OmL) Z2mLFa—TICHEBRL, 1TOmM TC
EP (GRR{IEKIZEMA=t) KAKR (0. 029 7mL ; ilk—oFICH
LT4. 6HE) RCTMY VEBKFRZAV I LKEAEHR (Nacal ai
Tesque, Inc. ;0. 0O50mL) A7/, NEERDpHMN7T
4+0. 1THTHDIEAMELLEIC. 3TCTIBEAYFaIR—T
5 EICEY. MAERE VIO I T 4« KiEEEBITIE T,

BAEEEY) vAh—0arasy—ray: LEBKRE22TCTT1 O09E
A2 Fa2R—PMLIRBICERGI2ZDTIIES THALEEHME 1 OmMMEL T X
FILZAIEFY RIERKR (0. 0593 mL ; Hithk—FICHLT9. 248
) BMA, 22CICTA409RBIYFar—rL, EWY) v H—sHEALE
EXxHH, RIZ. 1T00mM NAC (Sigma—Aldrich Co

LLC) K&® (0. O119mL ;E—aFICHLTI1 8. 4%4%)
A, IHIC22CICT209BM vFax—L. YWY v H—DRIG
EEIEIEE,
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[0357]
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LAREZ, BHEARETICEH LAAHBERAFED -1 (BERELT
EFTRER N3y b e By el - 2 S ]

e B
ABSZ®R) ZRAWVWAEERZITL.
I DA RE 6 mLEL,

PR - SEAE T ICES L AHBIRIEE (BILIRIEFREE LT,
50=256400 (GtEMEME) &4, 35:0=0 GHEHEEIE) o, 250=
5000 (SHFHE) €5, 370=19000 (ERFHE) %ERH) %

€A, 2

BLT. TEoEHEEZRSR,
MEEE : 1. O4mg . mL, HFIXE: 6.
— oD FHY OEYPEGHEESE (n) 1 6. 6

24mg (62%) , #iulk

EfeF1 2 mE—E Yo as—b8 (11)
[1k.64]
7o
H ©O O_
&TW\{N%N}YN\AN 7
o i o H I
a o=
OH
& B
[} H © H © H ©
# cD70 ﬁw—ﬂs\\’j‘/\”/\"/\g N\E/U\ﬁ/\g N\“AH 5 N\“)L”/\UAE:
°© 0=/0H ‘j/:’&tll N O
Fs \NR p
S o
HO ©
L __las
TR :fk—FYWaroasr—~ (11)

MARDETT : BEFISICTHERLIEMCD 7 Ohitke. REARE 1 ICEEH

L7c3@E#EEB (280 nmRNFBEEELT1, 69mLmg-Tcm 1%{F
B) RU*'C—1%#BEWVWT, PBS6. O EDTAICT1O0Omg mLICFH
WL AB/KR (1. OmL) Z2mLFa—T7ICHERL, 1OmM TC
EP (REIERIF#MA) K&K (0. 0148mL ; Hitk—oFICH

3YE) RCTMY VEEBKERZ AV TLKEAKR (Nacal ai

LT2.
Tesque, Inc. ;0. 050mL) #MMAi7=, KBKEDp HHI 7.
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[0358]
[0359]

4+0. THTHDIEEZWHEBLALEIC, 3TCTIFBEAAYFaR—~T
ZEICEY, EAREY VMDY AT 4 RIEEEBETI B,

MkEEP) vh—paAvPasy—ay: LEEBARE22CT1 O™
AVFIN—FLAERBICERHZ2DODIREDS TEHALELEWZ 1 OmMMEL T X
FILRILKRFS RBER (0. 029 7mL ; ik—4FICHLT4S. 648
) AMNA. 22CICTA4 0B YFar—kL, B > h -5k~
Bt RIC, TO00mMM NAC (Sigma—Aldrich Co

LLC) K&m® (0. 00593 mL ; HiIA—DFICHLTI. 245E)
AMA. I5HIC22CICTC209[8A »Fax—bL, EYPY Y H—DRIK
EEIEI T,

FER : FEEAKRE. BERE T ICEHEH L AAHERED -1 (BERELT
ABS%fRA) ZRAVWEHEREZITVL, ERRE—EYWar2ar—h2E%8
T HAREG6mMLEK,

RRMESTAE - SIEAIE 1 ICEEHE L/ HBIRFE (BLRARBEL T, a4, »
80=262400 (FHEHEME)  £a 370=0 (GIEMEME) €0, 280=
5000 (EHFEHE) €5, 370=19000 (HTHE) %ER) %E
ALT., TEOHEMHEEEZS~,

MAEEE : 1. 12mg./mL, fitkIRE: 6. 72mg (67%) , ik
— DT B\ OEYEGEESE (n) 4. 5
EHEA 3 mE-—FEYPaTas—b (12)
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AR

o] H © H © H ©
GWN%HTNQL” N MmO

)
o o] H .NH xiE1
o -y N ==t o
OH I N2
F N 3
e
N
S HO O -
AN

2
# CD70 ﬁﬁ—ﬂ““A“An’N‘g

7.9

[0360] THE1 : _E—FYPa>v a5 —b (12)

MEDORT : SE[SICTER LAMC D 7 Otk a, BiEHE 1 ICKESH
L7zHBREB (280 nmRJRHKELTT. 69mLmg-Tecm-'%1ff
) ROC—1%#HWT. PBS6. OEDTAICT1O0Omg.mLIZFE
L/, AB/K (1. OmL) #2mLFa—TICEFERL, 10mM TC
EP (REEEIFEHRASH) Kigik (0. 0297 mL ; k—aFICH
LT4. 6%E) RUCITM VERKZRZAVDLKEAEHR (Nacal ai
Tesque, Inc. ;0. 050mL) #MA/. ABARDP HM 7.
4+£0. THTHDIEEHBLAREIC, STCTIRBEAAMYFax—~T
ZEICEY, EAREY VO IY AT 4 RiEEEBETI B,

REEEY) v h—paAvJasy—ray : LEBEKRE22CT1 O9™H
AYFaR—PMLEBICEREN1DOITRET7 THRAEEENE T OmMMEL T X
FILRIARFT RER (0. 0593 mL ; ihA—aFICHLTO. 24E
) AINA. 22CICTA400EMYFax—ML, EY) v Hh -k~
&8/, I, TO0OmMM NAC (Sigma—Aldrich Co

LLC) K&® (0. O119mL ;E—2FICHLT18. 44=)
AMA. ISHIC22CICT20981 »Fax—bL, EWPY Y H—DRIK
ElEIEX B,
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AR ERARE, BEAETICEEH L HBRIFD -1 (BERE LT
ABS%fRA) 2AVWEERALZITVL, EERE—EWar2ar—heE8
I 58K E6mMLIE~,

FRMEETAM - BIEAE 1 ICEEHE LA HBIRIFE (BLRABEEBEL T, €4,
60=262400 (G1BHEIE) e 370=0 (GIEMEME)  ep 250=
5000 (SEMEHE) €5, 370=19000 (EHFHE) A2ER) %F
AL T, FTEOFHEEESE,

MAEEE : 1. 03mg./mL, MENE: 6. 18mg (62%) , K
— D FHIY DEYFEGFESE (n) 7. 9

[0361] EHEHI1 4 : E—FYP3>Ta4s5—k~ (13)

[0362] [1E66]

o o
He! A WY
o N O
PR S Lo A & -/
HO. oo OO HO o N L
HO\/\ONOW\ Hc::\fo/ycv1
o o
L o T3 L, o
Q 0 Tiga
aW\KN\/U\&L @/MN\/U\OH =
e} % )

. o .
M30-H1-L4P——<iiov DO D S N \:\,.TH
T%imo

HO O |5,
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[0363] T#21 :tert—7FI N— (2— {2—[2— (2—EEFOx>IThH

[0364]

[0365]

FU) IhFI] T MFYV)Y IFII) TY)R—b
2—{2—[2— (22— rRAOF>YIThFY) TFFY] T hF2) TF
WA —AFIRVEUVIILFER—F (Bioorg. Med. Chem. L
ett., 20114, 21%, 5501;1. 75¢g, 5. OOmmolL
). RO vtert —TFIIERE (1. 269, 7. 52mmol
) DN, N=IAFIKRILLTIRK (50, OmL) BHEIC. N, N—41
VYaOELIFILTIY (1. 949, 15. OmmolL) #MA. 60T
T1 OB LA, RINSRICZOOKRLLEZNA. B#ES 1 REER
THhEL. BoN/-AREAWMBFT M) VLTE®RL., 28BLE, BELR
EBEL. BonEREME=> VATV AZ LAY NS T74— [00
RIbL~oO0KRILEL : X5 —)L=8:1 (v /v) ] ICTHEREL, EE
HIRDEREIEEY (426mg, 28%) =187,
"TH—NMR (400MHz, CDC ;) §:1. 47 (9H, s), 2.
80 (2H, t, J=5. 3Hz), 3. 32 (2H, s), 3. 76—3
54 (17H, m).
I#®R2:tert—7FJI N-—-[6— (2, 5=UFFVY—-2, 5—-2k
FO—1TH-EQ—I—1—4a4JL) ANFHF/A)L] —N— (2— {2—-[2
— (2—kRFO*xFx>ThFY) ThEFZ] I FD IFI) TYx—b
LETH1 THLEYW (426mg, 1. 39mmolL) &, EfEH2
DITRE4 ERRICKRIEI B, BEEHIROEZLEEY (489 mg, 70%)
x1F7.
"TH-—NMR (400MHz, CDCl;) §:1, 28—1, 36 (2H,
m), 1. 45 (9H, s), 1. 57—1. 71 (4H, m), 2. 39
(2H, t, J=7. 3H=z), 3. 48—3. 76 (3H, m), 4. O
2 (2H, s), 6. 68 (2H, s) .
T3 :N—[6—- (2, 5—-YFFV—-2, 6—YkrO—-1H-KEO—
W—1—aJL) ~FH /4] —=N— (2— {2—[2— (2—EFrOF>
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[0366]

IhF2) ThFT] ITNFTD) IFII) TV
LERIR2THAEEY (489mg, 0. 977mmol) %, EiEhl
TOIR2 EAKRICKRBIE, FELE®w (21 1mg, 49%) 2EEH
ke& LTHEE,

"TH—NMR (400MHz, CDC 1) §:1. 38—1. 28 (2H,
m), 1. 73—1. 55 (4H, m), 2. 28 (2H, t, J=7. O
Hz), 3. 50—3. 79 (18H, m), 4. 12 (2H, s), 6.
68 (2H, s).
T4 :N—[6— (2, 5—YA*Fv-—-2, 5—YkbO—-1TH-KEQ—
W=1—=a4)) ~FH/4)] —N— (2— {2—[2— (2—kKrkOFY
IhFY) ThF2]I TMFDY I FIL) VN TIDNT)—L —
7I=)TFS5=)I—N— (4— {[ (1S, 9S) —9—IFI—-5—7J)
ZO0—-9—kROFL—4—XFJ)—10, 13—-CFFxvY—2, 3, 9,
10, 13, 15—AxHEeRrRO—1H, 12H—-ARYY [de]l ES/ [
3", 4" 16, 7] 4Ky [1, 2=bl F/)>—=1—qa)] 7
/Y —A—FFRVYTFIL) TV UFTIR

LERIR3I THAEEY (48, 9mg, 0. 110mmol) %, k&
Y (4) DAYV RIIVKVEBBIEODRDLYIZERFI 2 DTIE2 TEELEEW (
84. Omg, 0. 1T00mmolL) ZAWT, EfEMI1DIRE1T &EKRIC
RIitEHE., ZEeibEd® (54, Omg, 43%) ZREBEHKE LTHEL,
"TH—NMR (400MHz, DMSO—d,) 8§:0. 87 (3H, t, J
=7. 2Hz), 1. 14—1. 26 (2H, m), 1. 39—1. 51 (
4H, m), 1, 68—1. 76 (2H, m), 1. 81—1, 91 (2H
, m), 2, 08—2. 23 (4H, m), 2, 40 (3H, s), 2. 7
3—2, 84 (1H, m), 2. 98—3. 21 (5BH, m), 3. 25—
3. 79 (26H, m), 3. 93 (2H, s), 4. 43—4. 49 (1
H, m), 4. 54—4. 61 (1H, m), 5. 21 (2H, q, J=1
8. 6Hz), 5. 42 (2H, s), 5. 54—5, 60 (1H, m),
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6. 53 (1H, s), 7. 00 (2H, s), 7. 14—7. 27 (5H
, m), 7. 31 (1H, s), 7. 68—7. 74 (1H, m), 7. 8
O (1H, d, J=11. OHz), 8, 02—8. 32 (4H, m), 8
46 (1H, d, J=8. 6Hz) .
MS (ESI) m/z:1265 (M+H) +

[0367] T#5 : mEx—FEHPa2>r2a4s—b (13)
SEF2ICTERLEM30—H1 —L 4 PHRARVLERIRES B
BYMAERWT, ERFI2OTIIRE6 EREKOGEICLY. Zk—Eyay
vag— hagl,
AFEEE: 13, 13mg./mL, filkiI&E : 9. 2mg (74%) , itk
— D FHicY OEYTIESE (n) : 3. 4

[0368] =MEGIT1 6 : A —FEYITas—b (14)

[0369]
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Q
WM. o s

olok
B N
d TN Ny N
o oJ<

Tizg  MB30-H1-L4P—|

[0370] T#21 : N— (tert—TJ b FIHIAKRZIN) —B—TFZ=ZIWLTVINLY
Dol—L—Txz=Z)F75=)L—N— (4— {[ (1S, 9S) —9—xF
L—5—7040—-9—kbRAFY—4—-XFI—-10, 13-IFFY—
2, 3, 9, 10, 13, 15—=~FHERO—1H, 12H-~R>YY [d
el >/ [3, 4 :6, 714 RIT/ [1, 2=b] /) v—
1T—ANW] PRV} —4—FFVYTFIL) TV FPIR

EREF2DIR2 THEELEW (0. 839g, 1. OOmmolL) %,
6—VLAIRAFHUBN-—XIIVAZIJILORDHDYICN— (tert
— T RFVAHIKRZN) —B—TS=ZVERAWTERH 2 DI ERERIC
RiGEtE., Bon/-HERYEZBREITITORO TREICAWE,
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[0371] T2 : B—7 =TI F)o)—L—27x=)L7>=)L—N— (4

[0372]

—{[(1S, 98) —9—IFI—-5—-2)a4AO0—-9—krFOx>—4—
XFNI—10, 13=UFFYy—2, 3, 9, 10, 13, 15—~FHEkt
FO—1H, 12H—X>YY [de]l] 5/ [3", 4 :6, 7] 4R
Do [1, 2—=bl F/U>—=1—q4)J] P/} —4—FF%YTFI)
gV ER

LT THIEERYEZ. EREM1 OTRE2 EAMRKICRIES ., 185
itat (0. 6109, 67%) ZREGBENRKE L TH
"H-—NMR (400MHz, DMSO—dg) 8 :0. 87 (3H, t, J
=7. 4Hz), 1. 67—1. 77 (2H, m), 1. 79—1. 92 (
2H, m) , 2, 09—2, 22 (4H, m), 2. 40 (3H, s), 2
46—2, 55 (2H, m), 2, 82—2, 73 (1H, m), 2. 9
5—3, 13 (H, m), 3. 14—-3., 21 (2H, m), 3. 55—
3. 80 (H, m), 4., 44—4, 52 (1H, m), 5. 20 (2H
, dd, J=35. 0, 19. OHz), 5. 42 (2H, s), 5. 53
—5. 60 (1H, m), 6. 54 (1H, s), 7. 14—-7. 28 (5
H, m), 7. 31 (1H, s), 7. 67 (2H, brs), 7. 72—
7. 78 (1H, m), 7. 80 (1H, d, J=11. OHz), 8. 1
0—8. 17 (2H, m), 8. 29 (1H, t, J=5. 9Hz) , 8.
42 (1H, t, J=5. 7Hz), 8. 47 (1H, d, J=8. 6Hz
) .
I#83: (28S) - 56—tert—7hrFo—2— (2, 6—vAFY-2
, B=YERO-1TH-EOQO—IL—1—AaJ)L) —5—FFVURDH
L—JNN4%x b —tert—7FI)I (1. 02g, 5. OOmmolL
) ERAFMRERKRT MY LKER (20, OmL) ITEEL., OCTN-—
XhEFThALARZLYLAZIRK (0. 7759, 5. OOmmolL) #iIX
. OCT304igLIE, EETIBRBRBEAEHRLE, RIGAKRICOCTS3R
EREBEMA. BMEE LR FFBTFILTHELE, BoNEBHBELMm
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[0373]

[0374] T%E5 :

B N DLTEBREL, 28BLA, BEEZREEEL. HERYZGE. &
SN-HHERM ERBERE T ITROITIRICA W,
T#4 :N— [ (2S) - b—tert—JbrF>—2— (2, 5=-UFF
v—2, 5—=YeRA—-1TH-EO—IL—1—14J)) —5—FFYRVEJ
AIW] =B=TZ=ZNTIVIILT)II—L=—x =T S5=IL—N— (4
—{[ (1S, 9S) —9—IFI—-5—-7)IA4AO0—-9 -k ROF>—4—
13—Y74%v—2, 3, 9, 10, 13, 15—~AFHk
12H—RYY [de] EZ/ [3’ :6, 71 A4k
2—b]l F/V—1—4A4L]1 PX/} —4—FFVTFIL)

AFII—10,
ko—1H, , 4’
s [,
gy IR

LEETIEI3 THEHEERY (85. 0. 300mmol) %, 1kt
B (4) DAY VAR VEBREBORDLY ICEETIRE2 THEEYw (18
O. 200mmolL) ZAWT, EEHM1DIRET1 EREAKICRIES
B, REhkEY (102mg, 43%) ZREBEKE LTHEL,
"H—NMR (400MHz, DMSO—d,) 8:0. 87 (3H,
2Hz), 1. 35 (9H, 67—1. 76 (2H,
90 (2H,
s), 2.
14-—3.

Omg,

2mg,

t, J

=7. s), 1. m)
2. 35—2. 05 (10H,
83 (1H, 99-—-3.

26 (4H,

1. 81 —1. m) , m) ,

7

2. 40 (3H, 75—-2. m) , 2.
55—3.
(2H,

61

17—7.

13 (3H, m), 3. m) , 3. 76

(6H, m), 4. 36—4. 50 (2H, m), 5. 21 a, J

54—5. (1H,
26 (

m) , 7

=18.
), 6.
m), 7.

9H=z), 5. 42 (2H, s), 5.
03 (2H,
68—7. 73 (1H,
8. 00—8. 05 (2H,

20 (1H,

m
53 (1TH, s), 7.

(1H,

s), 7.

5H, 31 s), 7.
80 (1H, d,
, 8. 12 (1H,

), 8.

J=10. 6Hz) , m)

d, 16—8.

28 (1H,

J=7. 8H=z), 8.

8. 46 (1H,

m

23—8. m) , d, J=8. 6H

z) .

N—[(2S) —4—HIKRKFY—2— (2, 5—-UAFVv—2,
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[0375]

5—YeRO—-1H-EO—IL—1—A9JL) TE¥/AIL] —B—FS=ZILY
DI NTYIIN—L—TJxz=Z)FPS5=Z)—-N—- (4— {[ (1S, 98) —
9—IFIN—-5—-7)AO0—-9—kROFL—4—XFJIL—10, 13-
A%¥v—2, 3, 9, 10, 13, 15—AFHERrRO—1H, 12H-~
v ldel] EZ, [3", 4 :6, 71]4vK)T/ [1, 2—Db] #
IV —1—A)N] P2)} —4—AFYTFIL) YUV TIR
FEETAE4 CEAELEY (102mg, 86. 8umol) &, =M1
DIFR2 EAKICKRIGEE, FEielbkad®w (76. Omg, 78%) ZRKEAEE
Bk & L TF7~,

"TH—NMR (400MHz, DMSO—d,) 8§:0. 87 (3H, t, J
=7. 4Hz), 1. 68—1, 75 (2H, m), 1. 84—1, 91 (
2H, m), 2. 35—2, 05 (10H, m), 2. 40 (3H, s),
2. 74—2, 83 (1H, m), 2. 99—3, 12 (3H, m), 3.
14—3. 26 (4H, m), 3. 55—3., 77 (6H, m), 4. 41
—4, 49 (2H, m), 5. 21 (2H, dd, J=38. 7, 18. 8
Hz), 5. 42 (2H, s), 5. 54—5, 61 (1H, m), 6. 5
4 (1H, s), 7. 03 (2H, s), 7. 16—=7. 27 (5H, m)
, 7. 31 (1H, s), 7. 689—7. 74 (1H, m), 7. 80 (1
H, d, J=10. 9Hz), 8. 01—8. 07 (2H, m), 8. 12
(1H, d, J=8. 2Hz), 8. 19 (1H, t, J=5, BHz),
8. 27 (1H, t, J=6. 3Hz), 8. 47 (1H, d, J=8. 6
Hz), 12. 12 (1H, s).

MS (ESI)m z:1119 (M+H) +

T#6 ik —FEYParyasr—K (14)
SEF2ICTERLIEM3I0O—H1 —L4PHAERCLERETIRS TEBEIL
BYMERWVWT, ERAI2OIR6 EAKOAERICLY., FEk—EYa v
Yahsg— bk,

MHERE: 12, 77mg,//mL, fithiIXE : 8. 9mg (7 1%) , #ik
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: 3. 0

[0376] EmeHI1 6 : Hik—FEYPI>Tas—b (15)

[0377] [1k68]

TIia7

[0378] T#&E 1

o OH
RSOSSN L NS B
H

cN— [ (9H—7 )AL v —

30

Q—AIXMNXEY) AILKRZNL] T

N T))—N— (4— {[ (1S, 98S) —9—xITFI/I—5—7)LA4O

—9—-ktRFAOFT—4—-—XFIJI—10,

7

} =4 —FFYVITFI) —L—TxZIIT =T X

13,
47

: 6,

15—~FH%ERO—1H,
714>R)2 7 [1,

13—=YHF*vy—2, 3, 9,
12H—R>Y [de] S/ [3’
2—b]l F/Y

10

v—=—1—a4I)] X
R
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[0379]

EHEFI 1 DOITR2 THEALEEYW (300mg, 0. 473mmol) %,
4— (tert—TJrFYHILRZWLTIV) THVBBOKRDYICN— [ (
OH—TIAL =9 —AIAKNFY) BIKRZINI] TI)2NTY)IL—L
— 712 FPZ=y (5B2002—-6035 1 SAMICEHINLEY
;346mg, O. 69 1TmmolL) ZAWT, X1 DIE1 &EERIC
RitEt., BEelbE (23 0mg, 40%) ZREEENEKE LTHEL,
"TH—NMR (400MHz, DMSO—dy) 8:0. 85 (3H, t, J
=7. 2Hz), 1. 67—1. 68 (2H, m), 1. 81—1. 84 (
2H, m), 2. 13 (4H, t, J=6. 8Hz), 2. 39 (3H, s
), 2. 76 (1H, t, J=11, 4Hz), 2. 96—3. 08 (4H
, m), 3. 16—3. 17 (2H, m), 3. 59—3, 74 (4H, m
), 4. 22—4, 28 (2H, m), 4. 39—4. 42 (1H, m),
5. 16—5., 22 (2H, m), 5. 36—5. 41 (2H, m), 5.
56—5. 59 (1TH, m), 6. 52 (1H, s), 7. 14—7. 20
(56H, m), 7. 29—7. 31 (3H, m), 7. 38—7. 41 (2
H, m), 7. 61 (1H, t, J=6. OHz), 7. 69 (2H, d,
J=7. 4Hz), 7. 79 (1H, d, J=11. OHz), 7. 87 (
2H, d, J=7. 8Hz), 7. 95 (1H, s), 8. 07 (2H, t
, J=4. 3Hz), 8. 42 (1H, d, J=8. 6Hz) .

MS (APCI) m/z:1004 (M+H) +
T2 : JUSNLTYSIIL—N— (4— {[ (1S, 9S) —9—ITFI—
5—7)04A0-9—kkROFv—4—XFJIL—10, 13-VFFxv—2,
3, 9, 10, 13, 15—=AxH%EerO—1H, T2H-A~YY [de]
s/ [3, 4 6, 714 KYyY/ [1, 2=b] */Y>r—1-—
AN] PR/} —4—FFVTFNV) —L—VzZVT7S=ZVFTXHR
LEETHE1 TEALEE (226mg, O. 225mmolL) ®N, N—
CAFIFILLFTIR (1. 0O0OmL) BFRIC, EXRYTY (0. 223 m
L, 2. 25mmol) /X, ERTORBEIBEH LA, BEEZREEZEEL
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[0380]

. BRILEMEEUREMER. FREMIE. U LOBRIEITHTIC
RO RISICAWE,
IT#RE3:tert—7FJI (38, 12S) —12—-~RUIJ—18— {
[ (1S, 98) —9—IFIL—5—-7)I740-9—EROFT—4—XF
IL—10, 13—-U#Fxv—2, 3, 9, 10, 13, 15—AxHE RO
—1H, T2H—-R>YY [de]l EZ/ [3, 4 :6, 7] A4V RKYT
J L1, 2=b]1F/Vrv=—1—a)]1 72/} =3—{[(9H=Z)LFA
LY =9 =X bx2) AARZL] 7R/} —4, 7, 10, 13, 1
8—RyvyH4AXFY—-5, 8, 11, 14—FZFP7HFAXI59FThHh>—1—=
I—hk
T2 CBEEEY (0. 225mmolL) 2, 4— (tert—7
FFSAHIRZWNTEV) THIVBBORDYICN— [ (9H—TI)LF L v —
O—ANWARFY) ANKRZ=ZWL] —L—TRNRSF U4 —tert —TF
J (104mg, 0. 337mmolL) ZAWVT, EEH1OIRE1 EEAHK
IR, Felbd (1 14mg, 43%) ZREREHKE LTHEX,
"H—NMR (400MHz, DMSO—d,) 8§:0. 86 (3H, t, J
=7. 2Hz), 1. 35 (9H, s), 1. 66—1. 69 (2H, m)
, 1. 84—1. 85 (2H, m), 2. 11—=2. 13 (4H, m), 2
39 (3H, s), 2. 43—2. 45 (1H, m), 2. 68—2. 7
9 (2H, m), 2. 94—3. 16 (5H, m), 3. 66 (5H, tt
, J=30. 5, 10. OHz), 4. 23—4. 30 (3H, m), 4.
39—4. 41 (1H, m), 5. 15 (1H, d, J=19. 2Hz),
5. 21 (1H, d, J=18. 8Hz), 5. 37 (1H, d, J=17
2Hz), 5. 42 (1H, d, J=16, OHz), 5. 53—5. 5
7 (1H, m), 6. 54 (1H, s), 7. 15—7., 22 (5H, m)
, 7. 26—7. 34 (3H, m), 7. 38—=7. 40 (2H, m), 7
68—7. 70 (2H, m), 7. 79 (1H, d, J=10. 9Hz)
, 7. 86—7, 87 (2H, m), 7. 88—7. 90 (1H, m), 7
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96 (1H, t, J=6, 3Hz), 8. 03—8. 07 (2H, m),
8. 20 (1H, t, J=5. 5Hz), 8. 43 (1H, d, J=8. 6
Hz) .

MS (APCI) m/z:1175 (M+H) +

T4 :tert—7FI (3S, 128S) —3—-F3I/—-12—-RvT
L—18—{[(1S, 98S) —9—-IFIL—-5—7)IAO0—-9—k RrOFx
=4 —XFIL—-10, 13-YAFY—-2, 3, 9, 10, 13, 15—
~AFHERO-TH, 12H-—A~R"YY [del ¥5/ [3", 4" :6, 7
14y Ry 1, 2=b]l F/0r—1—a4N]1 7/} —4, 7, 1
0, 13, 18—Ryv¥%*+x%xv—5, 8, 11, 14—FrSTPHFI5F
Ar—1—FT—+H

LETEI THAELEHW (117 0mg, O, 0936mmol) %=, k&2
TR2 EAKRICRIGEIE, EREEMEeaUREMERS. AEEWMIE. Z
NUEDBRISTHTITRORIGICA W,

TRE5:tert—7FJ (3S, 12S) —12—~RI)NL—3—{T]
6— (2, 5—YFFvy—2, 5=-YeRkO—-T1TH-EO—IL—1—49J)
~FHIAN] PZI —18—{[ (1S, 9S) —9—TF)IL—5—7
L72dO0—-9—keRAOFT—4—AFIL—10, 13=-UFFvY—-2, 3, 9
, 10, 13, 15=AxHbRO—1H, 12H-~RYY [de] S/

[37, 4 :6, 714V RUTI[1, 2—b]l F/JUv—1—AJ]
72/} —4, 7, 10, 13, 18—=_y¥Axv—-5, 8, 11, 14
— T ZT7HFAXOSTFThHAY—1 —FIT—h

LEERTFEA B EY (0. 093 6mmolL) %, EmM20DIIRES
CRRICRIGI ., ZEEEYW (40. 2mg, 38%) wR\EGEEEKEL
THFl,

"TH—NMR (400MHz, DMSO—d,) §:0. 86 (3H, t, J
=7. 4Hz), 1. 17—=1. 19 (2H, m), 1. 35 (9H, s)
, 1. 44—-1. 47 (4H, m), 1. 66—1. 67 (2H, m), 1
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81—1. 88 (2H, m), 2, 06—2., 13 (6H, m), 2. 3
9—2. 41 (1H, m), 2. 40 (3H, s), 2. 67 (1H, dd
, J=16. 0, 5. 5Hz), 2. 76 (1H, dd, J=13. 3, 9

OHz), 2. 96 (1H, dd, J=13. 5, 4. 9Hz), 3. O
4 (2H, td, J=13. 4, 6. 6Hz), 3. 18 (2H, s), 3

36 (2H, d, J=7. OHz), 3. 58 (1H, dd, J=16.
8, 5. BHz), 3. 70 (3H, dt, J=21. 5, 7. 2Hz) ,
4, 38—4. 41 (1TH, m), 4. 57—4. 59 (1H, m), 5.
16 (1H, d, J=18. 8Hz), 5. 24 (1H, d, J=19. 2
Hz), 5. 38 (1H, d, J=16. 4Hz), 5. 43 (1H, d,
J=16. OHz), 5. 57—5. 58 (1H, m), 6. 54 (1H,
s), 6. 99 (2H, s), 7. 13—=7. 25 (BH, m), 7. 31
(1TH, s), 7. 80 (1H, d, J=10., 9Hz), 7. 94—38,
04 (3H, m), 8. 13—8, 16 (2H, m), 8. 43 (1H, d
, J=8. 6H=z) .

MS (APCI) m/z:1146 (M+H) +

T#6 :N—[6— (2, 5—YHFVY—-2, 6—2krRO-TH-EO—
W=1—AI)) ~FH/)AI)] —L—a—FPRISFILTIIILT)IL—
N— (4— {[ (1S, 9S) —9—TIFI—-5—7/)4AO0—-9—k rRO*x
S—4—XFJ—10, 13-YHFY—-2, 3, 9, 10, 13, 15—
AFHEeERO-1TH, 1T2H—-XRYY [del EZ/ [3, 4 :6, 7
14> [1, 2=b] F/)—1—AN] PI/} —4—FFV
TFIL) —L—Tz=ZWVTS=ZVFIR

+E3E2TFES CHEAEEY (40. Omg, 0. 0349mmolL) &, =
el 1 DTIR 2 ERERICRES &, Fiedka® (33. 6g, 88%) &%
BHEBEHKE L THEL,

"TH—NMR (400MHz, DMSO—d,) 8:0. 87 (3H, q, J
=7. 2Hz), 1. 14—1, 20 (2H, m), 1. 46 (4H, td
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, J=14., 8, 7. 3Hz), 1. 67 (2H, td, J=12. 9, 6

3Hz), 1. 84 (2H, dg, J=25. 5, 7. 2Hz), 2. 1
1 (6H, dt, J=23. 4, 7. 3Hz), 2. 39 (3H, s), 2

45—2. 47 (1H, m), 2. 69 (1H, dd, J=16. 5, 5

5Hz), 2. 76 (1H, dd, J=13. 7, 9. 3Hz), 2. 9
4—3. 01 (1TH, m), 3. 05 (2H, dqgq, J=25. 1, 6. 4
Hz), 3. 17—3. 19 (1TH, m), 3. 34—3. 46 (4H, m
), 3. 59 (1H, dd, J=16. 6, 5. 6Hz), 3. 69 (2H
, dt, J=20. 1, 6. 8Hz), 4. 37—4. 41 (1H, m),
4, 55 (1H, dd, J=13., 5, 7. 7Hz), 5. 16 (1H, d
, J=19. OHz), 5. 22 (1H, d, J=18., 6Hz), 5. 3
8 (1TH, d, J=16. 4Hz), 5. 43 (1H, d, J=16. 4H
z) , 5. 55—5. 59 (1H, m), 6. 54 (1H, s), 6. 99
(2H, s), 7. 19 (6H, dqg, J=31. 6, 7. 9Hz), 7.
31 (1H, s), 7. 79 (1H, d, J=11. OHz), 7. 99 (
3H, ddd, J=25, 1, 14, 2, 6. 2Hz), 8. 11 (1H,
t, J=5. 5Hz), 8. 17 (1H, d, J=7. 6Hz), 8. 44
(1H, d, J=8. BHz), 12. 32 (1H, s).

MS (APCIl) m/z:1090 (M+H) +
TR7 :fmk—FYPa>oas5—h~ (15)

FARDETT : SEF2ICTHERELM3I0—H 1 —L 4 PHitkza, &EH
ETICEEEH LA HBBEC - 1T RUB (280 nmEXREHELTIT. 6
TmLmg-'cm '"%FR) #AWVTC, BEAxEPBS6. O EDTAILE
L., 10mg / mMLOMMBEREICAB LA, ABEKR (1. 25mL) %=1

SmLAY SOELYEFa1—-—TICAN, ZZIC10mM TCEP (R
FALR T XM E4) KEKO. 025mL (HF—DFICRHLTS3. 0y
2) ROTMY VBKRZA)DLKSBR (Nacalai Tesqgue
, Inc. ) 0. 0625mLEMAz, RBERDpHMN7. 4+0. 1K
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THDTEEHBLLEIC, STCTIEREAVYFaAR—KNTBIET, I
HTHREPEDYZIILT 14 RigEZETI B,

HREREY) vh—DarTalr—ay s LEEERA. JXFILRIIK
¥R (Sigma—Aldrich Co. LLC) 0. 102mL¢&E
ST E6 THRALEWE 1 OmMMEL Y A FIRILKEFS RIEKRO. 047
mL (AE—aFICNLTS. 548) 2B FNA, Foa—7 -O0—57—
#— (MTR—103, PXT7v#HAa#t) 2HWVWTERT4 O9BIR®HL
CEM) U h—2AEEI T, RIS T00mM NAC (Sigm
a—Aldrich Co. LLC) K&A®O. 009mLAEMA. T 5IC
FET200BERL. E) v H—DORIGEFEIEI BT,

FER : FEEAKRE. BERE T ICEHEH L AAHERED -1 (BERELT
ABS%fRA) ZRAVWEHEREZITVL, ERRE—EYWar2ar—h2E%8
$EBRRE6MLELDOL, HBAEAZFERBL T, BREREL K,

RRMESTAE - SIEAIE 1 ICEEHE L/ HBIRFE (BLRARBEL T, a4, »
80=235300 (FHEHEME)  £a 370=0 (GIEMEME) €0, 280=
5000 (EHFEHE) €5, 370=19000 (HTHE) %ER) %E
ALT., TEOHEMHEEEZS~,

MARRE : 9. 1T6mg.mL, HiKIXE : 6. 4mg (51%) , Hik—
BFHI=Y OEWMIEHFEEE (n) 3. 0
EHEF 7 mE—FEMO T a s~ (16)
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[0387] T#21 : Ne— (tert—ThrFTHAILKRZN) —N2— [ (9H—-Z)LA
LY —9—AaIXAMXY) AIARZL] —L—=UINLTY)LTY)IL—L
—7xZ)VF7Z=Z)—N— (44— {[L (1S, 98S) —9—TFN—5—7
LAO—9—kROF>Y—4—XFI—-10, 13-YFFxv—-2, 3, 9
, 10, 13, 15—=~FHEekrkO—1H, 12H=—RYY [de]l ES/
[3°, 4" :6, 714> RYL/ [1, 2—bl F/0>—1—9J]
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PIJ)} —A4A—FFRVYTFIL) TV TIR

el 2 DT 2 THELEe®w (16 7mg, 0. 176mmol) %,
4— (tert—T7KrXTHILRZWLTI) THVBORKDUYICN:— (t
ert—JhrFIHIKRZIJ) —Ne—= [ (OH—TIAL V=9 —AILX |
) AILR=I] —L—U>> (103mg, 0. 22mmolL) AL
T. A1 OTR1 EABICREIE. S8oh/cBERMEBEEEIIC
DITIRICAWE,
T2 :Né— (tert—7bF2AHILARZNL) —L—-—UZNLTIZNLTY
YI—L—Tzxz=ZL7Z=)L—N—(4— {[ (1S, 9S) —9—IFIL
—5—7)AO0—-9—kROFY—4—AFJI—10, 13=-UFFy-2
, 3, 9, 10, 13, 15—=AFHErO—1H, 12H=—RYY [de
1>/ [3, 4 6, 714K YY/ [1, 2—b] /1) —1
—AN] PRIV} —4A—FFVTFI) TV FINR

LERTRE1 TEHAEBERDDON, N—IAFJIKRILLTIR (4, O0m
L) J&RIC. EXRYTY (0. 400mL) #MA, ERT2E[HEAL LA
o BEEZMEEZEEL. SONELEEBEWMEL VANV AZTLIOCNIT ST
— [soafRie~o208FKIA : A9 —=)L:K=7 : 3 :1 (v v/~
v) ODEEME] ICTHEREL., FEika®m (1 13mg, 60%) ZikE
BERE L TE %,

"TH—NMR (400MHz, DMSO—dy) 8§:0. 87 (3H, t, J
=7. 4Hz), 1. 18—1. 49 (5H, m), 1. 36 (9H, s)
, 1. 581—1. 60 (1H, m), 1. 67—1. 76 (2H, m), 1
80—1. 91 (2H, m), 2, 09—2., 20 (4H, m), 2. 3
9 (3H, s), 2. 76—2, 89 (3H, m), 2. 99—-3. 22 (
6H, m), 3. 58—3., 77 (6H, m), 4. 43—4, 49 (1H
, m), 5. 20 (2H, g, J=18. BHz), 5. 42 (2H, s)
, 5. 556—5, 60 (1H, m), 6. 54 (1H, s), 6. 76 (1
H, t, J=5., B6Hz), 7. 156—7. 26 (5H, m), 7. 31 (
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1H, s), 7. 69—7. 74 (1H, m), 7. 80 (1H, d, J=
10. 9Hz), 8. 08 (1H, t, J=5, 7Hz), 8. 14 (1H
, d, J=7. 8Hz), 8., 22—8., 30 (2H, m), 8. 47 (1
H, d, J=8. 6Hz) .
T3 :Né— (tert—7bF2AHIAR=ZIN) —N2— [6— (2, 5—
JAFYV—2, 5-JeRrRO-1TH-FEO—II—1—A4JL) ~NFH/A)]
—L—UINTIINLT)III—L—T LTSI —N— (4— {[(
1S, 98S) —9—IFIL—-5—-7.L4A0-9—krROF>—4—XFJ—
10, 13—Y4%v—2, 3, 9, 10, 13, 15—-~xHEerOo—1
H, T2H—~R>Y [de]l] ES/ [3", 4" :6, 7]4vkYT /[
1, 2=bl F/V2—=1—4a4)L]1 7/} —4—-FFVTFIL) TV
77Xk
LEBIR2THLEE®H (113mg, 0. 106mmol) %, EHEH
2DIR4 EARKICKRIGIE, FREE®W (102mg, 61%) ZREE
Bk & LTEA,
"H—NMR (400MHz, DMSO—d,) 8§:0. 87 (3H, t, J
=7. 2Hz), 1. 11—=1. 53 (11TH, m), 1. 35 (9H, s
), 1. 56—1. 65 (1H, m), 1. 68—1. 76 (2H, m) ,
1. 81—1. 92 (2H, m), 2. 06—2. 20 (6H, m), 2.
40 (3H, s), 2. 74—2, 90 (3H, m), 2. 96—3. 39
(7H, m), 3. 57—-3. 74 (6H, m), 4. 14—-4. 21 (1
H, m), 4. 42—4. 49 (1H, m), 5. 20 (2H, q, J=1
9Hz), 5. 42 (2H, s), 5. 55—5, 60 (1H, m),
6. 54 (1H, s), 6. 72—6. 78 (1H, m), 7. 00 (2H
, 8), 7. 156—7, 26 (6H, m), 7. 31 (1H, s), 7. 6
9—7. 72 (1H, m), 7. 80 (1H, d, J=10. 9Hz) , 7
93 (1H, d, J=7. 4Hz), 7. 99—-8. 04 (1H, m),
8. 10—8. 18 (2H, m), 8. 26 (1H, t, J=6. 1Hz)
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, 8. 46 (1H, d, J=8. 2Hz) .

[0390] T#4 : N2— [6— (2, 5—Y#F%Y—2, 56—k RO-1TH-KEAO—
W=1—A)) A"FH/A4)] —L-DINTYIILT)II—-L—-T1=
WZ7Z=Z)I—N— (4—-— {[ (18, 9S) —9—xTFI—-5—7I)AO—
9—kROFL—4—XFJI—10, 13—-IFFv—2, 3, 9, 10,
13, 15—AFHERO—1H, 12H—-XRYY [de]l S5/ [37 ,

4 :6, 714Ky [1, 2—bl F/Yr—1—4)] 7/}

—4—AFXVTFI) TV FIR

LETRITEALLEYw (102mg, 80. 9umol) mdT¥r7OOx
> (4. OOmL) . MUZ)AOEEE (1. OOmL) #iA. ERIC

CT2BFE#RT L, BEEZREBEL. BO5NLEENES ) ATILVAT L

sOX NS 74— [V00KRNAL~7OOFRIVL : X5 ) =)L :K=T :

3:1 (v v/ /v) OFEEHE] ICTHREL, Eigbks®w (67, Om

9, 61%) ZREBEHKE L THEK,

"TH—NMR (400MHz, DMSO—dgy) 8:0. 87 (3H, t, J

=7. 2Hz), 1. 12—1, 35 (4H, m), 1. 41—1, 55 (

7H, m) , 1. 61—1, 77 (3H, m) , 1. 80—1. 91 (2H

, m), 2. 07—2. 22 (6H, m), 2. 40 (3H, s), 2. 8

4—2. 71 (3H, m), 2. 97—-3. 40 (7H, m), 3. 59—

3. 76 (BH, m), 4. 20—4. 25 (1H, m), 4. 45—4.

50 (1TH, m), 5. 20 (2H, g, J=18. 5Hz), 5. 42 (

2H, s), 5. 54—5, 60 (1H, m), 6. 55 (1H, s), 7

O1 (2H, s), 7. 156—7. 26 (5H, m), 7. 31 (1H,

s), 7. 74 (1H, t, J=5. 7Hz), 7. 81 (1H, d, J=

10. 9H=z), 7. 97 (1H, d, J=7. 8Hz), 8. 05 (1H

, t, J=6. 1THz), 8 13—-8. 18 (2H, m), 8. 28 (1

H, t, J=5. 7Hz), 8. 47 (1H, d, J=8. 6Hz) .

MS (ESI) m z:1160 (M+H) +
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[0391] TS5 : A —FEHPa>rras—b (16)
SEF2ICTERLIEM30—H1 —L4PHIARCLERETIRS TEBEL
BMERAWVWT, REF16DIRT7 EAKOFRICELY., ERLRMAK -y
»Iabg— a8k,
MREE : 19, 26mg/mL, fiA—THY OEYEEEEE (n
) : 3. 8

[0392] =mEH18 N—-—[ (1S, 9S) —9—IFIL—-5—7.L4A0-9—-ER
O%>—4—XF)L—10, 13-YFxv—2, 3, 9, 10, 13, 1
E—AFHbErkO—1TH, 12H-~RYY [del K5/ [3’, 4’ :6
, 714 RYS I [1, 2=b]1 F/YY=—1—a)] —B—7>5=27F
I K

[0393] [1b760]

Q C HsN o]
NH, H > T T A
/( O, N OH o .NH .NH
e Sy [a) /I hig /ﬁ]’ -
J§~/I|\N’ N O (o] = | o o] B2 4 | = /O
Fs , - p Sy ey
o 2 o o T Foies TN w . F N w o
5 -
HO © )
HO © HO ©

[0394] T#1 :tert—7FI (33— {[ (1S, 9S) —9—TF)L—5—
Z)040-9—-—keROFv—4—XF)—-10, 13-YHFFxvY—-2, 3,
9, 10, 13, 15=~FHERrRO—1H, 1T2H—-RYY [de] ES
J[3,4 6, 7]4>kYTY/ [1, 2—=Db]l F/Ur—1—9)L
173/} =3—AFv7OENL) h—X—}
&Y (4) OXADILERIE (500mg, 0. 94 Tmmol) %=, 4—
(tert—JMFHILRZLTIV) THVBEBORDYICN— (ter
t—ThFIAILRZII) —B—TFS=ZVERAVWT, REFAT1TOIRTER
PRICRIGE ., FEElbEw (61 6mg. EEM) ZEFBEAKE LTEEL

o

"TH—-NMR (400MHz, DMSO—dg) §:0. 87 (3H, t, J
=7. 2Hz), 1. 29 (9H, s), 1. 86 (2H, dt, J=15
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1, 7. 3Hz), 2, 04—2, 22 (2H, m), 2. 31 (2H,
t, J=6. 8Hz), 2. 40 (3H, s), 3. 10—-3. 26 (4H
, m), 5. 15 (1H, d, J=18. 8Hz), 5. 26 (1H, d,
J=19. 2Hz), 5. 42 (2H, dd, J=18. 8, 16. 4Hz=
), 5. 57 (1H, dt, J=8. 5, 4. 2Hz), 6. 53 (1H,
s), 6. 78 (1H, t, J=5. 5Hz), 7. 30 (1H, s), 7

80 (1H, d, J=11. OHz), 8. 46 (1H, d, J=8. 6
Hz) .

MS (ESI) m/z:607 (M+H) +

ITR2:N—[(1S, 9S) —9—IFI—-5—7)4O0-9—k kO*x
—4—XFJ—10, 13-YFFv-2, 3, 9, 10, 13, 15—
~AFHEeERFO—1H, 12H-~R>YV [de] K5/ [3", 4 :6, 7
a4y [1, 2=b]l F/V2—1—a4)] —B—-TFT>=VF7XKR

LEETFE1 THEALLEEWE. £HEA1OITRR2 EAKICREIE, ZFiEE
& (499mg, 86%) O 74 OFFRRIESFGBEKE L THEK,
"H—NMR (400MHz, DMSO—d,) 8§:0. 87 (3H, t, J
=7. 2Hz), 1. 86 (2H, dquin, J=14. 6, 7. 2, 7

2, 7. 2, 7. 2Hz), 2. 06—2. 27 (1H, m), 2. 41

7 7

(3H, s), 2. 46—2. 57 (2H, m), 3. 08 (2H, t, J
=6. 8Hz), 3. 14—3. 24 (2H, m) , 5. 22 (1H, d,
J=18. 8Hz), 5. 29 (1H, d, J=18. 8Hz), 5. 43
(2H, s), 5. 58 (1H, dt, J=8. 5, 4. 5Hz), 6. 5
5 (1H, s), 7. 32 (1H, s8), 7. 74 (3H, brs), 7.
82 (1H, d, J=11. OHz), 8. 67 (1H, d, J=8. 6H
z) .

MS (ESI1) m/z:507 (M+H) +

EHEF9 - mE—FYPaTasr—bh (17)
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]
< FH o [+] H
M30-H1-L4P—
Ny TN.VJL y JLN_AWNVAYO
o o ; H o

L s
[0398] T#1 : N— (tert—T X2 HILKRZIL) TV T)IL—L—7
TZITFTSZZNNT)I—N—-[ (1S, 98S) —9—IF)I—5—-—7)LA
A—9—kbbrFAFL—4—XFIL—-—10, 13 —-HAFY-—-2, 3, 9, 1
O, 13, 15—~FHEbRrRO—-—1H, 12H—XRYY [de]l] EZ./ [3
", 4 6, 711Kk (1, 2=b]l F/)r—1—494)] —8B
— 7=V XR
EHeH 1 8DbEY (484mg, 0. 780mmolL) %, EfEF2D
TR EAKRICRIGIE., FiRea (626mg. 87 %) ZREBENK
ELTH-,
"TH-NMR (400MHz, 400MHz, DMSO—-d,) 8§ :0. 87
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(3H, t, J=7. 4H=z), 1. 27—=1, 42 (9H, m), 1. 7
7—1. 93 (2H, m), 2, 06—2, 22 (2H, m), 2. 36 (
2H, t, J=7. 2H=z), 2. 40 (3H, d, J=1. 6H=z) , 2
44—-2. 54 (2H, m) , 2. 76 (1H, dd, J=14. 5, 1
0. 2H=z), 3. 02 (1H, dd, J=13. 9, 4. 5H=z), 3.
12—3. 22 (2H, m), 3. 52 (6H, d, J=6. 3Hz), 4
42—4. 54 (1TH, m), 5. 19 (1TH, d, J=19. 2Hz)
, 5. 26 (1TH, d, J=18. 4Hz), 5. 42 (1H, dd, J=
18. 4, 16. 4H=z), 5. 57 (1H, dt, J=8. 7, 4. 4
z) , 6. 53 (1H, s), 6. 98 (1H, t, J=5. 9H=z) ,
14—-7. 28 (H, m) , 7. 31 (1H, s8), 7. 77—17.
4 (1TH, m), 7. 91 (1H, t, J=5. BHz), 8. 16 (1

o0 I 00 N T

, d, J=7. 8Hz), 8. 27 (1H, t, J=5. 1THz), 8.
2 (1H, d, J=9. OHz).

[0399] T#2 : YNNI )II—L—TJxzZIATSZNLNT)TIL—-N—-[ (18
, 9S) —9—IFI—-5—-7)N4AO0-9—-kRAFT—-4—-XF)L—-10
, 13—=Y74*%v—2, 3, 9, 10, 13, 15—AFxHERrRO—1H,
1T2H—-~RVYY [de]l S5/ [3", 4" :6, 714> RY</ [1,
2—b]l F*/V>—1—A4)] —B—7Z=VF7I RN ZILAOBERIE

LEETHR1 TEAEE®W (624mg, O. 675mmolL) %, HEH
2OTR2 EAKFICRIEEE, FRba (626mg. 92%) ZHEE
wE LTHEE,

"TH-—NMR (400MHz, 400MHz, DMSO—d,) §:0. 87

(3H, t, J=7. 4H=z), 1. 86 (2H, tt, J=14., 5, 7

2Hz), 2. 07—2., 22 (2H, m), 2. 36 (2H, t, J=

7. 2Hz), 2. 40 (3H, s), 2. 44—2, 54 (2H, m),
2, 75 (1H, dd, J=13. 7, 9. 8Hz), 3. 04 (1H, d
d, J=13, 7, 4. 3Hz), 3. 12—-3, 22 (2H, m), 3.
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58 (2H, d, J=4., 7Hz), 3. 69 (3H, td, J=11. 2
, 5. 7Hz), 3. 87 (1H, dd, J=17. 0, 5. 7Hz), 4
54 (1H, m, J=17. 8, 4, 5Hz), 5. 19 (1H, d, J
=19. 2Hz), 5. 26 (1H, d, J=18. 8Hz), 5. 43 (
2H, s), 5. 51—5, 60 (1H, m), 6. 55 (1H, s), 7
14—7. 29 (5H, m), 7. 32 (1H, s), 7. 81 (1H,
d, J=10. 9Hz), 7. 88 (1H, t, J=5. 7Hz), 7. 9
7 (3H, br. s. ), 8. 29—8. 38 (2H, m), 8. 50 (1
H, t, J=5. 7Hz), 8. 55 (1H, d, J=8. 6Hz) .
MS (ESI) m z:825 (M+H) +
I3 :tert—7FI (9SS, 18S) —9—-~RyII—1— {[(
1S, 98S) —9—IFIN—-5—-—7)LAFAO0-9—kRAFY—4—XF)L—
10, 13—-Y#4x%v—2, 3, 9, 10, 13, 15—-~xHErO—1
H, 12H-~x>Y [de]l EZ/ [3", 4" :6, 714> kYT/ [
1, 2=bl FF/Vy—1—aq]1 73/} —=18—= {[(9H—ZIFL
=9 —AIIXAKNXY) ANKR=NL] X/} —1, 5, 8, 11, 14,
17 —~FH4+xvy—4, 7, 10, 13, 16—RUPHFOAHY—2
O—/xT—h
LERIR2THAEEYW (150mg, 0. 182mmolL) Z, N— (
tert—T7hFIHIRZNL) TJUDILTI)VNN—-L—TTZLTZZI)L
TYSvORDYIC (2S) —4d—tert—ThrFo—2— {[ (9H—
FINALY—9—ANANFY) ALKRZNL] PRI} —4—HAFVTHY
B (90. Omg, O. 219mmolL) ZAWVWT. EEF2ODIR1 EH
BRICRIS B, ZERtE% (84, Omg, 38%) #R\EMEMEKELTHE
7=o
"TH—NMR (400MHz, DMSO—d,) 8§:0. 82—0. 91 (3
H, m), 1. 35 (9H, s), 1. 85 (2H, tt, J=14, 0,
7. 3Hz), 2. 06—2, 21 (2H, m), 2. 39 (3H, s),
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2, 31—2. 53 (6H, m), 2. 64—2, 73 (1H, m), 2.
78 (1H, dd, J=13, 7, 9. 8Hz), 3. 02 (1H, dd,
J=13. 9, 4. 5Hz), 3. 11—=3, 20 (2H, m), 3. 55
—3. 80 (6H, m), 4. 17—4. 35 (3H, m), 4. 35—4
43 (1H, m), 4. 44—4. 51 (1TH, m), 5. 18 (1H,
d, J=19. 2Hz), 5. 24 (1H, d, J=19. 2Hz), 5.
41 (2H, dd, J=18. 8, 16. 4Hz), 5. 51—5. 60 (
TH, m), 6. 53 (1H, s), 7. 13—7. 20 (1H, m), 7
20—7. 27 (4H, m) , 7. 27—7. 34 (3H, m), 7. 3
9 (2H, t, J=7. 2Hz), 7. 65—7. 73 (3H, m), 7.
79 (2H, d, J=10. 6Hz), 7. 87 (2H, d, J=7. 4H
z), 8 00 (1H, t, J=6. 1THz), 8. 08—8. 20 (2H
, m), 8., 22—8. 31 (1H, m), 8. 52 (1H, d, J=8.
2Hz) .
MS (ESIT) m,/z:1218 (M+H) +
T#4:tert—7FI (9SS, 18S) —9—-~UI—-18— {[
6— (2, 5—YAFvY—2, 5—JeRkO—1TH-EOQ—IL—1—9J)
~FH I/ ANL] PR/ —1—={[ (1S, 9S) —9—ITFI—-5—7TJ]
AO0—-9—kROFL—4—XAFJL—10, 13—-CFFY—2, 3, 9,
10, 13, 15—AFHErRO—1TH, 12H—-RYY [de]l S/ [
3", 4 :6, 714Ky [1, 2=bl1 F/UY—1—aL] 7
=/} —1,5,8, 11, 14, 17—-~x44%xv—4, 7, 10, 1
3, 16—=RYHF7HF(AHY>—-—20—-/IT—+
FtERTREICEEEY (81. Omg, 0. 0665mmolL) £k
Bl2DTERA EARICRBIE., EiBbEd®w (66. Omg, 71%) %15
7z
MS (ESI) m/ /z:1189. 5 (M+H) +
T#5:N—[6— (2, 5—YAFVY—-2, 5—2krFO-TH-EO—
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W—1—=Aa4) NFHI/ANL] —L—a—TRARSFILITYVINLT) I —
L—27z=W75=)LTY2)L—N—-[ (1S, 9S) —9—TFI)I—5—
A0 -9—-—kbROF>—4—XF)IL—-10, 13-VHFFv-2, 3,
9, 10, 13, 15—=—AFHERrRkO—1H, 12H—-RYY [de] ES
6, 7114 RrUYL/ [1, 2=bl F/V>—1—-9J)L

] —B—73=v7=XR
2T 4 TEBEW (52. Omg, 0. 043 7mmolL) A&, =
el 1 TR 2 ERABRICKRES B, Rigltkd® (35, Omg, 71%) %

REEERKE LTHER.
"TH—NMR (400MHz, DMSO—d,) 8§:0. 87 (3H, t, J

J 3, 4

=7. 4H=z), 1. 12—1, 22 (2H, m), 1. 39—1. 51 (
4H, m), 1. 78—1. 92 (2H, m), 2. 04—2. 19 (2H
, m), 2. 08 (2H, t, J=7. 2Hz), 2. 40 (3H, s),
2. 31—2. 46 (BH, m), 2. 61—2, 72 (1H, m), 2.
73—2. 85 (1H, m), 3, 02 (1H, dd, J=14., 1, 4,
7Hz), 3. 17 (2H, m, J=5, BHz), 3. 26—3. 43 (
2H, m), 3. 55—3. 77 (BH, m) , 4. 42—4. 50 (1H
, m), 4. 51—4. 58 (1H, m), 5. 19 (1H, d, J=18
4Hz), 5. 26 (1H, d, J=18. 4Hz), 5. 42 (2H,
brs), 5. 52—5. 60 (1H, m), 6. 53 (1H, s), 6.
99 (2H, s), 7. 12—7. 27 (5H, m), 7. 31 (1H, s
), 7. 80 (2H, d, J=10. 9Hz), 7. 93—8. 02 (1H
, m), 8 03—-8. 17 (3H, m), 8, 22—8. 31 (1H, m
), 8. 583 (1H, d, J=8. 6Hz) .
MS (ESI) m/z:1133 (M+H) +
TFE6 :ik—FEYPa>oas—b (17)
SEF2ICTERLIEM30—H1 —L4PHIARCLERETIRS TEBEIL
EYMERVWT, Erfl4DIR1 EEKOTEICLY., FEivk—EYya v
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Tavy— N&afgl,

AHRE : 9. 56mg . mL, HKIXE: 6.

DFHIY OFEYFIHEEEEH (n) 3. 5
[0404] EfEFI2 O : ihk—FEYPI > a45—k (18)
[0405] [1E72]

7mg (54%) , Hitk—

o ’:}L
H © = O\ QEL
HZN\)LN/\(N\)LNH &/ —otn OH o H o H O
H o, l\fo /I\ H & P S WNV)LNAW'NVJLNH
~NH o = H HooL/ “° zme
-~ /,[ ],\ . o \j NH ———
LJ: 7 "N— I o
g F N
HC © S €
5 HO ©
o - o V-
o] o o}
H O H ©O —f'o 00‘3 7 o] H © H ©O
HN N\)LN,\I{N\_)'\NH ¥ NN . N~~~ Ay N\)LN/\H/N\/[LNH
! 0
(o] H o ; 0 o O H o H o
Ph fin o Ph T
S o T 0
R N P
o LN Jo T LN
F/UN T F \/LN 2
N ~
HO © HO ©
o CO;H
7 o] of.| (o} H ©
N~y N\)LWN\)LNH
o H o H o ; g,,o
Iig4 P"'IA\INH 1785
PPN =y
F oSN \T/iﬁ
N
HO ©
0 COH
M30- H1-LaP— |/ iy ? Hg HoQ
- AT YNMN N\)LWN\)J\NH
o} H o H :

3.5

[0406] T 1 :tert—7FJI (5SS, 14S) —-b65—RUI)L—-—1— {[(

1S, 9S) —9—ITFI—-5—-—7)A4A0—-9—-kbKRKOF>—4—XFI—
13, 15 —A~FHEerko-—-1

714Ky [

10, 13_9“7.1—4;\/_27 3’ 9’ 10!
H, T2H—~x>Y [de]l] 3. [3", 4" :6,
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1, 2—=bl F/)>v—1—a4)]1 7/} —14— {[ (9H—T)LAL
V=9 —qAIXNFY) HIAR=NL] P/} -1, 4, 7, 10, 13—
Ry&HFFY—-3, 6, 9, 12=FRrST7HEAFHFHY—-16—-FT—
~

I

KAF. VN TUIIN—L—7zZ)F7Z=ZI—N—-[ (1S, 98
) —9—IFII—-5—-7IA0-9 -k ROFL—4—XFJ—10, 13
—JF*yYy—2, 3, 9, 10, 13, 15—A~AxFH4ErFO—1H, 12H
—~NvY [del ¥5/ [3, 4 :6, 71 4vky2s [1, 2—0b
1F/7UY—1—a4)L] FU2T7IR (WO97 746260ILEHIN
FEZEELEMDT7)—4k; 0. 2509, 0. 332mmolL) ., N—EK
AFRP92AIRK (57, 2mg, 0. 497mmolL) ., RUN— [
(OH—=—TNLALY—=9—aILAMFY) ALRZIL] —L—-—TFTRRSF>
f24—tert—27FJ)L (O. 205¢g, 0. 497mmolL) ®N, N—
CAFIVERILLTIR (10, OmL) B®HIC, N, NN =Isoonxs
IWAINKRIAZTRK (0. 123 g, 0. 497mmol) #MA. TRICT
2HEHR#® Lz, AEEZREBEL. BonLEEBEMEZ VDTNV AS LY
A~Y cIZ74— 200K L~2O0QFRIL : X5/ —)L=9 : 1 (v
Sv) T ICTHREL., ZERRbkdaw (0. 2789, 73%) #%EAENKE
L T/
"TH—NMR (400MHz, DMSO—d,) §:0. 86 (3H, t, J
=7. THz), 1. 35 (9H, s), 1. 79—1. 90 (2H, m)
, 2. 03—2. 25 (2H, m), 2. 40 (3H, s), 2. 40—-2
51 (2H, m), 2. 64—2, 82 (2H, m), 2. 98 (1H,
dd, J=13. 7, 4. 6Hz), 3. 16 (2H, brs), 3. 55
(1H, dd, J=16. 7, 5. 7THz), 3. 63—3. 80 (4H,
m), 4. 16—4. 34 (3H, m), 4. 36—4. 50 (2H, m)
, 5. 23 (2H, s), 5. 37 (1H, d, J=16. 5Hz), 5.
43 (1H, d, J=16. 5Hz), 5. 51—5. 62 (1H, m),
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6. 52 (1H, s), 7. 10—7. 25 (6H, m), 7. 26—7.
33 (3H, m), 7. 39 (2H, t, J=7. 3Hz), 7. 65—7
72 (3H, m), 7. 80 (1H, d, J=11. OHz), 7. 86
(2H, d, J=7. 3Hz), 7. 98 (1H, t, J=5, BHz),
8. 07 (1H, d, J=7. 8Hz), 8. 15 (1H, t, J=5_. 5
Hz), 8. 31 (1H, t, J=5. 5Hz), 8. 41 (1H, d, J
=8. 7Hz) .
MS (ESI) m/z:1147 (M+H) +
I#2:tert—7FJ (5S, 14S) —14—F3/)—5-—-n~Ry Y
W—1—{[ (1S, 9S) —9—IFI—-5—7)AO0—-9—k ROF
—4—XFJ—10, 13—-YFFv—-2, 3, 9, 10, 13, 15—~
FHERO—1H, 12H—~x>Y [de]l] K3/ [3", 47 :6, 7]
A>rYyL/ [1, 2=Db] F/Y=1—a4)] 77X/} —1, 4, 7,
10, 13—RV&F*XY—3, 6, 9, 12—F ST7THFEAFHTHY—
16—a4IT—hF
LETHR1 TEALEEY (0. 279g, 0. 242mmolL) N, N
—IJAFIKRILALTIR (2. O0OmL) &\RIC, EXYTY (0. 240
mL, 2. 42mmolL) ZiA. ERTI1EFEERLE, FEZREBE
L. B85hiaBREBMaE)AFILASLIOXY NS 74— [2O00KIL A
~o08RILL : AF 7 —=)L=2:1 (v./v) ] ICTHEEL. ZEZLEYW
(0. 2659, T=M) ZREBEWKE L THEX,
"TH—NMR (400MHz, DMSO—d,) §:0. 88 (3H, t, J
=7. 2Hz), 1. 39 (9H, s), 1. 81 —=1. 94 (1H, m)
, 2. 07—2, 28 (2H, m), 2. 37 (1H, dd, J=15, 8
, 8. OHz), 2. 43 (3H, s), 2. 60 (1H, dd, J=15
8, 4. 9Hz) , 2. 75—2, 82 (1H, m), 3. 00 (1H,
dd, J=13. 9, 4, 6Hz), 3. 16—3. 25 (2H, m), 3
50—3. 61 (2H, m), 3. 65—3, 81 (5H, m), 4. 4
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O—4, 51 (1H, m), 5. 27 (2H, dd, J=24., 1, 109.
OHz), 5. 43 (2H, dd, J=21, 3, 16. 2Hz), 5. 5
6—5. 65 (1H, m) , 6, 55 (1H, s), 7. 15—=7., 28 (
5H, m), 7. 33 (1H, s), 7. 83 (1H, d, J=11. OH
z), 8. 04 (1H, t, J=5. 7Hz), 8. 09 (1H, d, J=
8. 2Hz), 8. 26—8. 39 (2H, m), 8. 44 (1H, d, J
=8. 2Hz) .

[0408] T#3 :tert—7FI (5SS, 148) -5 —~_RUII—-14— {[
6— (2, 5—YAxv—2, 5—YekO—-1TH-FEO—IL—1—9J)
~NFY /AN P2/ —1—={[ (1S, 98S) —9—IFIL—-5—-TI
ZO0—-9—kROFL—4—XFJ—10, 13-FFV—2, 3, 9,
10, 13, 15—AFxHERrRO—1H, 12H—-RYY [de]l ES/ [
3", 4 16, 7] 4Ky [1, 2=bl1 F/)>—=1—a0] 7
T/} =1, 4, 7, 10, 13—=RU&AFY—-3, 6, 9, 12—FF
STHAFHTHY—-16—-FT—

LETR2TEALEEY (0. 100g, 0. 108mmolL) ®N, N
—UAFILFRILLTIR (2. 0O0mL) BRERIC, 6—T LA I RAFHY
BBN—XXRO2A4XY) (40. Omg, O. 130mmolL) A, =
ARTC2HMEEH LA, AEZREBEL. BonREMEZ )V ATILAS
LAY M S 74— [/00FRNNAL~27O0FRNML : X5/ —)L=9 : 1
(v v) JICTHEL. ZZXew (80. Omg, 66%) ZiREEHA
wE LTHEE,

"TH—NMR (400MHz, DMSO—d,) §:0. 88 (3H, t, J
=7. 2Hz), 1. 13—=1., 23 (2H, m), 1. 37 (9H, s)

1. 42—1,. 54 (4H, m), 1. 80—1. 96 (2H, m), 2

08—2, 25 (4H, m), 2, 35—3, 76 (15H, m), 2,

43 (3H, s), 4. 39—4, 49 (1H, m), 4. 55—4, 67

(1TH, m), 5. 21—=5, 34 (2H, m), 5. 43 (2H, dd,
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J=21.1, 16, 4Hz), 5. 56—5, 64 (1H, m), 6. 5
5 (1H, s), 7. 01 (2H, d, J=0. 8Hz), 7. 16—7.
26 (5H, m), 7. 33 (1H, s), 7. 83 (1H, d, J=11
3Hz), 8. 04—8. 18 (3H, m), 8. 30—8. 37 (1H
, m), 8. 43 (1H, d, J=8. 6Hz) .
MS (ESI)m/z:1118 (M+H) +
T#4 :N— [6— (2, 5—Y#*FVY—-2, 56— hrhO—-1TH-—-EO—
W—1—AJ)) N"NFH/AI)] —L—a—TFRINIFILTIUIIIWNLT )L —
L—7zxz=)L7Z5=Z)IL—N—-[ (1S, 9S) —9—IFI—5—7)L40O
—9—kROFL—4—XFJI—10, 13-CFFv—2, 3, 9, 10
, 13, 15—=Ax%#ERO—1H, 12H—-~RYY [de]l ¥5/ [3’
, 47 16, 714 RYY ) [1, 2=bl F/)v—1—a)] T
Y7 XN

KATF. EBTRE3 TEALE (70. Omg, 62, Bumol) (C
MU ZAOfFE (4. OOmL) ZMA. ERICT1EFEE#HLE, B
AREZEL. Eiba¥ (55. Omg, 83%) a%kEGENGARE LTHE
7=o

"H—NMR (400MHz, DMSO—d,) 8§:0. 88 (3H, t, J
=7. 4Hz), 1. 14—1. 24 (2H, m), 1. 41—=1. 53 (
4H, m) , 1. 79—1. 95 (2H, m) , 2. 08—2. 28 (4H
, m), 2. 37—2. 60 (2H, m), 2. 42 (3H, s), 2. 6
3—2. 82 (2H, m), 2. 99 (1H, dd, J=14. 1, 5. 1
Hz), 3. 12—3. 25 (2H, m), 3. 29—3. 44 (1H, m
), 3. 52—3. 80 (6H, m), 4. 38—4. 48 (1H, m),
4, 56 (1H, dd, J=13. 7, 7. 4Hz), 5. 27 (2H, d
d, J=24, 3, 18, 8Hz), 5. 43 (2H, dd, J=21. 5
, 16. 4Hz), 5. 57—5, 62 (1H, m), 6. 55 (1H, s
), 7. 01 (2H, s), 7. 15—=7. 26 (BH, m), 7. 33 (
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TH, s), 7. 82 (1H, d, J=11, OH=z), 7. 98 (1H,
brs), 8. 08 (1H, d, J=6. 7Hz), 8. 15 (1H, d,
J=7. 8Hz), 8. 34 (1H, brs), 8. 44 (1H, d, J

8. 6Hz), 12. 26 (1H, brs) .
MS (ESI) m/z:1062 (M+H) +
TS ik —FEHPar2a4s—b (18)

HARDET : SER2ICTHERELAM3IO0O—H1 —L 4 Piiksa, &ikh
ETICEESH L7 HERIEB (280 nmkE®ELT1., 6 T mLmg !
cm-'%FA) RUCC—1%2AWNT, PBS6. O EDTAICT1O0Omg
SmLIICEAS Lz, AAK (8. OmL) #15mLFa—JICERL. 1
OmM TCEP (RF{blI#FEMARH) KEKR (0. 124mL ; il
—SAFICHL T2, 3YE) ROCTMY VEEKFEZEZHY TLKAEKR (Nac
alai Tesque, Inc. ;0. 400mL) #mMAl, RBED
PHMN7. 420, THNTHD &R LRI, 37CTIRAEASVF*
AR—NTBIEILEY, IEREY VMO IV T 14 NEEEETIEL

HEEEY) vh—naAvJasy—vay: LEEKRE22CT1 098
AYFaR—PMLAEBICLERETRRS THALELEWE 1 OmMMEL I XFILR
IWRFD AR (0. 249mL ; Hik—2FICHL T4, 6HE) ZMA
. 22CICTA40EI»Fax—bL. B v h—ahtk~FEEIEL
o JRIC. T00MmMM NAC (Sigma—Aldrich Co. LLC
) KAKR (0. O50mL s HE—2FICFLTI. 2488) 2MA. 5
IC22CICTC202@M Fax—tL. EYI V> AH—ORIGE=EFEIESEL

RS FEEARE. BERE T ICEEH L HERED -1 (BERELT
ABS#%fHA) aAVWEHEREZITVL., BN —EYWar2asr—heE%8
IT5ARHET17. 5mLFk,

FRMERTAE : BEAR T ICREB L AHBRFE (BILRAFEE LT, €4,

2
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50=235300 (G1EHEME) &4 370=0 (GTEHEM €5, 250=
5000 (RHFEHE) €5, 370=19000 (ERAFEHE) 2FERH) &&F
LT, TRROHFMHEZS =,
FMAERE : 3. 56mg.mL, filklE: 62mg (77%) , mitk—x
Fh7=Y OEYEGHEEH (n) 3. 5
[(0411] EfEFHI2 1 - ImEx—FYPa>2as5—b (19)
[0412] [{173]
o} COH
B I L

o} O

Ph T#21

.NH
Y@r °
e P

N o]
(9]

\\A ,
HO

O
¢ o] Q Q
M3&H144P——"——§;§\/m\,«NJL,j: N NI
o H

2.2

[0413] T#1 :mEx—FEPar<a4s—b (19)

FAEDBIT : B[ 2ICTHERLEM3O0—H1 —L 4 PHithsa, SE4
EVICEHEHL2HBRFEB (280 n mkMHEHELTT. 6 T mLmg-!
cm-1A&HEA) RCC—1%2BVWT, PBS6. O EDTAICT1O0Omg
S mLICES L, 8K (8. OmL) #15mLFa1—7ICHEL, 1
OmM TCEP (RuEILARIZEHKA=I) KK (0. 187 mL ; Hux
—SDFICH LT3, 5YE) RCTMY VEEBKEREZHY I LKER (Nac
alai Tesque, Inc. ;0. 400mL) AAk, ABERD
pHMN7. 4+0. 1ATHDIELEMBLAEZIC, 37CTIEBEAIVF
AR—KTEBZEICLY. MIEARE Y PEOI AN T 4 KIEEEFETI B
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[0414]
[0415]

MkEERP) vh—pavPasyr—ay: LEEBAKRE22CT1 O4/™
AV FaR—NLEBICREAN20DIEL THELZEEWE 1 OMMELY
AFILRIKRFS REBER (0. 373 mL ;HRE—oSFICHLT6. 94E
) AINA. 22CICTA400AAMIYFax—~L, EY) v Hh -k~
EXH, RIC. 1T00mM NAC (Sigma—Aldrich Co

LLC) K&® (0. O75mL ; Imk—o2FICHLT1 3. 84=) %
MA. IHIC22CICT200@A Far—bL. EMY >V H—DORIGE
ZFIEx 7=,

PR EEEIARE. BLERE T ICREE L AAHERED -1 (BEKRELT
ABS#zfA) ZRAWHERZITW. R -—EYWarPar— 288
ITEHHRKRET1 6mLE~,

FEMERTEM : BEAE T ICREH L2 HBREFE (BELBRARBEL T, .4, »
50=235300 (B1EHMEME) €4 370=0 (GIEHEME) €5, 250=
5000 (EQEHE) €5, 370=19000 (EHTHE) AER) %
ALT. FRROBHEEEZ-,

MAEE : 3. 66mg./mL, FitkIRE&: 569mg (74%) , mlk—o
Ty OFEYEEEESE (n) 5. 2
ERf2 2 - EYWaT 25— (20)
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0
N
O

Y P T T TN

M30-H1-L4P —

e

[(0416] T#R1 :IE—FEWa>oa4s5—~ (20)

FARDETT : BEFHI2ICTHERLIEM3I0O—H1 —L 4 PHitks, SEH
ETICEESH L2 ERIEC—1RUB (280 nmkdFEEHELT1. 6
TmLmg-Tecm 1%/ 2AWVWT, E&E%EZPBS6. O EDTAICE
L, TOmg,/ mMLOMBREICAR Lz, &AFKR (1. 25mL) %1

EmLARYFOELYEFa1—-—TICANR, ZZIC10mM TCEP (R
BILER TR ) KBEKR (0. 025mL ; HE—4FIcwLT3. O
YE) RCTMY VBBKFTEZH) T LKAKR (Nacalai Tesqu
e, Inc. ;0. 0625mL) ZMAk, KBERDp HN7. 4£0.
1THTHDIEAHRLAEIC, STCTIEBEBAYFaAR—KNFTBIET
R E Y IVEBOY I T 4 REEEETTI B,

FAREEY) vh—DaAvIalr—ay  EEERA. YAFILRIIIK
F>R (Sigma—Aldrich Co. LLC;0. 109mL) ¢&
EHEFH2 0NTFESL TEHILEEME 1 OmMMEL I A FILRIILEF S RIAK
(0. O39mML ; HIFE—DFICWLT4A. 64E) 2=BTFMA. F1—
7-O0—F7—%— (MTR—-103, Z7X7KAK) 2HAVWTERT4S
OoMEEH L. M) vh—%hhAfEESERL, RIS, TOOmMM NA
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C (Sigma—Aldrich Co. LLC) K&AW®O. 008mL#%

MA. THICERTF200EBEHL. B U H—ORIGZEFLEIE .
MR LEoidRE., HERETICEH L AAHBIRED -1 (BEKRELT
ABSZfR) ZRWERHZTVL, B —EMIUasr—tzah

TEARARZO6mMLIGEOL, BEAETICKEEH L-HLBERFAZERL T,
B ENE L7,
PR : BUEAE T ICRI L ZHBRIEE (BLBIHBREEL T, a4, »
50=235300 (GtEHEE)  e€a, 3:0=0 (GHEHEEIE) . €0, 280=
5000 (SHFHE) €5, 370=19000 (ERFIE) %EM) %f&E
ALT. FTEEORMEESE,
PRRE : 11, 14mgmL, filKIRE : 7. 8mg (62%) , Hilk
—DFHTY) OEYFHFEEH (n) 3. 8

[0417] EmEHI2 3 : BE—FYP3>2as—hk (21)

[0418] [1t75]

o COH
j o] H © H ©O
QN\/\/\)LN N_ Ly N
o] H o o ; L_.o
PhﬁTNH T
NSy
: 3]
..
HO ©

M30-H1-L4P—

6.4

[0419] T#1 : ;i —FEPa>va4s5—k (21)
MEDET : SEF2ICTERL/IM30—-H1 —L4 Ptz &iEA

ETICREBE LAHLBREC—1RUB (280 nmBHKEHRELTT. 6
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[0420]
[0421]

TmLmg-'cm-'%2FH) 2AWVWT, ##FEk%EPBS6. O EDTAIIE
L., 1Omg / mMLOMKWEREICAR Lz, AR (1. 25mL) %=1

S5mLARY FOBLYEFaI—TICAN, TZIC10mM TCEP (X
RIERITEMASK) KABK (0. 051 mL ; filk—HFIcLT6. O
LE) RCTMY VEBKFZEZAHVDLKER (Nacalai Tesqu
e, Inc. ;0. 0625mL) ZMA, RBERDpHMN7. 4+£0.
1THTHDIEEBRBLIERIC, 3TCTIRREAYFaR—rT2IET
. MR EYVEOY AL T 1 NEEEETI BT,

FAREEY) vh—naArTabr—vay LEERA YAFILRILK
>R (Sigma—Aldrich Co. LLC:;0. 067mL) &
EHEH20DITRA THEALELEWE 1 OMMEL Y AFILRILEKF Y KIBRKR
(0. 085mL ; uk—oFICHLT10. OHE) #FETMA. F2
—7-8—5F—%— (MTR—-103, 7X7 k&) 2RAVTER
6 OZEEHL. EY) vy h—zHhik~EEaIt7, RIC, 1TO00mM N
AC (Sigma—Aldrich Co. LLC) K&® (0. 013m
L) ZmMA. ILICERT200BE®HL. ER) v Hh—DOREEZELIE
7=o

MR LEEAERZE. REAE T ICEEH L AAHLERED -1 (BERELT
ABSZzERA) ZRAWEERZITW., Eih—EYIrYar5— 288
358 mE6mLE~,

FEMESTAM : SEAIE 1 ICEEE L/ LB IFE (BELERMBEEE LT, €4,
60=235300 (F1EHEME)  ea 370=0 (FtEHEME)  ep, 280=
5000 (EMFEHE) €5, 370=19000 (EATHE) %HR) &
ALT. TRoFHEE S,

MAHEE: 0. 88mg.mL, iAIXE: 5. 28mg (42%) , K
— D TFHY) OEYEEESE (n) 6. 4
EHEGI2 4 iA—-FEYParTasr—K~ (22)
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7 H H
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o H o H o ; e
Ph i _TE
Froe SN
S
HO ©

M30 H1L4P —

69

[0422] TR : A —FYPI a4y —h (22)

FAARDETT : SEG2ICTHERELAEEM30—H1 —L 4 PhHiks, 85&H
ETICREHLALBEBRIEC -1 RUB (280 nmIEXEHELTT. 6
TmLmg-'cm '"2fH) 2AWVWT, #AX%2PBS6. O EDTAIE
L, 1O0mg / mMLOMEEEICAR L, &AEFKR (1. 25mL) %1

EmLARY AL VEFI—TICAN, TZIKTO0OmM TCEP (R
FALBR T2 E4) KE® (0. 05 1 mL ; Hik—aFIcwLTS6. O
YE) RCTMD) VBEKFEZN) TV LKAER (Nacalai Tesqu
e, Inc. ;0. 0625mL) ZMAk, FBABRDp HMN7. 4£0.
1THTHDIEAERLILEIC, S3TCTIEBAYFaAR—KNTBIET
R EY IO RILT 4 REEGEETI B,

HREREY) vh—DarTalr—ay s LEEERA. JXFILRIIK
¥R (Sigma—Aldrich Co. LLC;0. 025mL) &
EHEFHI2 ONDITIRL TEALLLEME 1 OmMMEL I A FILRILEF S RIAK
(0. T27mL ; fA—2FICHLT15. O0¥=) 2=EFINA. F
—7-0—5F—%— (MTR—103, 77X v#kKXEt) 2HVTEER
6 ORIEHR L., EM) v h—ahE~EEI L, RIS, 100mM N
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AC (Sigma—Aldrich Co. LLC) K&® (0. 019m
L) ZmMA. ILICERT200BE®HL. ER) v Hh—DOREEZELIE
7=o

PR LEEARZ, RIERETICEH L AAHBRED -1 (BERELT
ABS%zffA) zAWEBRZITVL. B —FEYI>v2Jas5— a2 F
THARKREE6MLEBLOL, #iEHETICEKESH L-LERIFAZMEAL T,
B % EHE L7,

FEMERE c WIEAE T ICEFH L HBRIFE (ELERABEE LT, €4, -
50=235300 (FtEMEME &4 370=0 GIEMEME  ep, 250=
5000 (EHFIHLE) €5, 370=19000 (FERFEIHE) %FEH) %F
FALT. TRROFMHEEZF,

PERE : 1. 19mg./mL, fitfIRE : 7. 14mg (57%) , ik
— R FHIY OEYFGEEE (n) 6. 9

[0423] EHEFHI2 5 : K —FYPaI>2as5—b (23)

[0424] [{£77]

M30-H1-L4P—

6.6

[04256] EHEGI2 3 & EEFI2 4 OME—FEYNI 25— bOIFIEFLEEZREL
EREFEVICEHLAKXBRFAZEAL TERZEREL. Eidhk—%
Mol —haFk,

FUKRE : 10. Omg./mL, fitfiIXE : 9. 07 mg, MAE—oFHxk
Y DEYEGEESE (n) 6. 6
[0426] EfEHI2 6 : E—FYPI>Tabs5—b (24)
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[0427] [41b78]

0 COsH
7 0 J;(H o] H ©
WN N A N gy
o] H o H ; o

o ;
Ph e I#1

S .ﬁo
HO O
o COH
& o o o
stopsotitk— </ & . T I RHT? BT
R N N
o] H o H i Lo
Ph T
~~._.NH
\//L,j\lAN o]
A 5
S
B HO o |,

[0428] TR 1 : I —FYarTa4s—h (24)

MEDET : BERSICTHERLARC D 3 OHksE, BussE1IC8EH
L723H@BEB (280 nmRMFEFHELTT1., 75mLbmg - Tcm 1%1{f
) ROC—1%ZEAWNWT, PBS6. O EDTAICTT1Omg,mLICH
L, AXA®R (1. OmL) Z2mLFa—TICHEBRL, TOmM TC
EP (RRILEIFEHKAZH) KAK (0. 0148mL ; filk—oFICH
LT2. 3HE) RCTMY VEBKFEZAVILKEHR (Nacal ai
Tesque, Inc. ;0. 050mL) #MA/l, RBEKRDPpHMN 7.
4+0. THTHDI &R LRI, STCTIREAYFaR—Mg
5 EICEY. MEREY VORI 7 1 NEEEETIE .,

RAREEY) vh—DaAryasr—oay: LEBEKRE22CTT1 040HE
AVFANR—KMLEBICEREHA20DIFRES TELEEWE 1 OmMMELY
AFIZIIEFS RBEER (0. 029 7mL ; HHAE—DFISHLTS. 64
=) ZMZ. 22CICTA409BM rFax—kL. W) v h—EHk~
BEEIEAE, kI, 1T00mM NAC (Sigma—Aldrich C
o. LLC) k&® (0. 00593mL ;HF—3FICHLTI. 248
) EIA. IHIC22CICT209A vyFar—~ L, EYPYV U H—DOK



OnCusp

2903 of 10951 Ex. 1038
WO 2014/061277 256 PCT/JP2013/006178
RAEEEXE,

AR EEARE,. BEAETICEEH L AHBRIED -1 (BERE LT
ABS%&fEA) ZAWVWERAITV., ERNME-—EWIvYVis5r—baEHE
I58KRE6mLE~,

FEMERTM - BESE T ICRH L2 HBREFE (BILBARBEL T, 4,
50=270400 (G1E¥EME)  &a 370=0 (GITEHEME  ep, 280=
5000 (FWFEHE) €0, 370=19000 (EHTHE) %=FER) 216
ALT. FTROBHEESZ -,

NAHEE : 0. 956mg.mL, iAIRE: 5. 70mg (57%) , K
— D FHIY DERYFEGFESE (n) 2, 9

[0429] EfEFHI2 7 : ME—FYP3 a5 —k (25)

[0430] [1L79]

[o] COH
; 8] H ©O H O
@MNLWN\)LN/\[(N\/‘LNH
o H H o ; )

o
Ph _NH I
N
F %
. o}
gt
HO ©
COxH
# cD30 Hitk ¢ o (Ho 4o
_4@\/\/\/&'\' N\)LNWN\;)LNH
o H o H o ; L?o
Ph i
NN
Sl T N2
s N w
o
)
L HO 0 |,

[0431] TR : _E—FYPI>v 2245 —b (25)
MEDORT : SEFSICTER LAMC D 3 Otk a, &% 1 ICKEH
L7aHBRIEB (280 nmEHFEHRELTT. 75mLlmg-Tecm-'%1ff
) RUC—1%#BWT. PBS6. OEDTAICT1O0Omg . mLICHE
Ll AB® (1. OmL) Z2mLFa—7ITKEEML, TOmM TC
EP (REEEIFEHRASH) Kigik (0. 0297 mL ; k—aFICH
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[0432]
[0433]

LT4. 6%E) RCTMY VEBKRZAV D LKEHR (Nacal ali
Tesque, Inc. ;0. 050mL) #MA/, NARDPpHHT.
4+0. THTHDIE%ZMHEBLALEIC, STCTIRBEAYFaR— T
DI EICEY. MEAREY DO I 7 1 RIEEEBTI B,

RREEY) vh—DaAvJasr—ay: LEBERE22CT1 040
AV FaR—NLAEBICERI20DTIEL TEILEME 1 OmMMELY
AFIIRIKRFSRBEKR (0. 0593 mL ; FHE—L2FICTLT. 24
=) A, 22CICT409BA»Fax—bL. MY > h— %k~
WEItERE, R, TO00mMM NAC (Sigma—Aldrich C
o. LLC) K&E#® (0. O119mL ; HAE—2FICHLT1 8. 44=
) AMZA. ISHIC22CICC209@IyFar—bL, EM) UV H—DOK
EEILEXI 7,

AR LEEARE, BERETICRHBH L HBRED -1 (BERELT
ABS %A #AVWEHERAEZITV., ERRE—EYWar2asr—heE58
I ERMEO6mMLISK,

FEMERTA - BESE T ICRH L2HEREFE (BLBRARBEL T, €4,
50=270400 (GIEHEME)  ea 370=0 (GIEHEME €5, 250=
5000 (EHFEHE) €5, 370=19000 (EHTHE) %ER) %F
ALT. TROBHEEZ -,

MAFEEE: 1. O4mg.mL, fitkilR=: 6. 24mg (62%) , itk
— D FHIY DEYFFESE (n) 1 4. 8
EHEF2 8 : ImE—FYPO T asF— b (26)
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[0434] T#E 1

2905 of 10951 Ex. 1038
WO 2014/061277 258 PCT/JP2013/006178
[16.80]
O
" N ig
Y e T T T N \r(
O
_ o com _
4 o) O O
# CD33 Fitk NW\)LNL(H\)LN/W N
o H o Ho ; Lo
Ph .NH
S
F N N
\2?0
L HO © |,

k- as— b~ (26)

MEDORT : SE[AICTER LM C D 3 3Hka. BiEHE 1 ICKESH
L7zHBIREB (280 nmRJfREELTT1. 66mLmg-Tcm-'%1ff
) ROC—1%2FAWVWT. PBS6. OEDTAICT1O0Omg.mLIZFHE
Ll AB® (1. OmL) Z2mLFa—7ITKEEML, TOmM TC
EP (REEEIFEHRASE) Kigik (0. 014 8mL ; itk—aFICH

LT2. 3UE) RCITMY VEBKFE_ZH)ILKEAKR (Nacalai
Tesque, Ilnc. :0. O50mL) #INA. ABEDPHMNT.
4+£0. THTHDZIEEHEBLALREIC, STCTIRBEAYFax—~T

ZEICEY, EKRE Y VO Y AT 4 RiEEEBETI B,

HEEEY) vh—parvasy—ray: LEBEKRE22CT1 09™E
AYFaR—NLARICERHZ20DIRAS TEALELEMET1I OMMELY
AFILZAIFFSREFR (0. 0297 mL ; Hfik—2FICHL TS, 64
2) ZiA. 22CICT409BA >»Fax—bL. E MY > h—zHhtk~
HwWAXHEAE, RIC. 1T00mM NAC (Sigma—Aldrich C
o. LLC) XKki&E#® (O. 00593 mL ;iih—3FICHLT9. 24=
) ZMA. THIC22TCTICT209@MrFax—rL. EPV U H—0OK
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RAEEEXE,

MR ERERRE. RIELETICEH L ARBREED -1 (BERELT
ABS%Zz@ER) ZRVWERREZITL., EEnt-—E¥YPa 15— %288
g DBEME 6 mLB,

PR : BUEAE T ICRKF L /HBERIEE (BURMBRBEL T, €4, »
50=256400 (GHEMEIE) &4, 37:0=0 GtEHEEIE) . €0, 280=
5000 (SHFHE) €5, 370=19000 (ERFHE) AEMH) %
ALT. TEEDOEHEEERSE,
mMEEE : 0. 96mg.mL, ifAlNE: 5. 76mg (58%) , ik
—DFHIY OEYPEGHEESH (n) 3. 0

[0435] EMEBI2 9 : Hik—FEYPa > Tas5—h~ (27)
[0436] [{b81]

[e]
> il
YN\/’“\/"\/ ‘N
o]
I

o COH
#cp3s itk it i H O H 9

] N\/\/\/”\N 7 N\)LN/\“/N\:)'LNH

0 H o H o ; (6]

Ph H
[t %
. [}
\“" A

L HO 0_51

[0437] T 1 : HFE—FPa>roas—h~ (27)
MAEDETT : SERAICTHERLAIRC D 3 3HAk%E, Bhushik1ICRBH
L7z3@BEB (280 nmRHFREEFELTT., 66mLmg-"ecm1%(f
B) RU*'C—1%#BE\WT, PBS6. O EDTAICT1Omg, mLICH
WL AB/KR (1. OmL) Z2mLFa—TICHERL, 1OmM TC
EP (RRIEKIFEKAZ) KFEK (0. 029 7mL ; fik—oFICH
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[0438]
[0439]

LT4. 6%E) RCTMY VEBKRZAV D LKEHR (Nacal ali
Tesque, Inc. ;0. 050mL) #MA/, NARDPpHHT.
4+0. THTHDIE%ZMHEBLALEIC, STCTIRBEAYFaR— T
DI EICEY. MEAREY DO I 7 1 RIEEEBTI B,

RREEY) vh—DaAvJasr—ay: LEBERE22CT1 040
AV FaR—NLAEBICERI20DTIEL TEILEME 1 OmMMELY
AFIIRIKRFSRBEKR (0. 0593 mL ; FHE—L2FICTLT. 24
=) A, 22CICT409BA»Fax—bL. MY > h— %k~
WEItERE, R, TO00mMM NAC (Sigma—Aldrich C
o. LLC) K&E#® (0. O119mL ; HAE—2FICHLT1 8. 44=
) BMA. IHIC22CIKTC200BA1YFar—kL, EM) UV H—DR
EEILEXI 7,

AR LEEARE, BERETICRHBH L HBRED -1 (BERELT
ABS %A #AVWEHERAEZITV., ERRE—EYWar2asr—heE58
I ERMEO6mMLISK,

FEMERTA - BESE T ICRH L2HEREFE (BLBRARBEL T, €4,
50=256400 (GIEHEME)  ea 370=0 (GIEHEME €5, 250=
5000 (FHFEHE) 5, 370=19000 (EATHE) %#FER) =&
ALT. TROBHEEZ -,

JUKRE : 0. 95mg . mL, filfIE : 5. 70mg (57%) , itk
— D FHIY DEYFGFESE (n) 5. 1
EHEFI3I0 ImE—FYPO T aHs5— b (28)
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[0440] T 1 : F—FYPa> a4y — b (28)

MAEDET : BERSICTHERLAIRC D 7 OHksE, Bhssik1ICH
L723@BEB (280 nmRHFEEFHELTT., 69mLlmg-"ecm-1%(f
B) RU*'C—1%#BEA\WT, PBS6. OEDTAICT1Omg, mLICFE
WU, AB/KR (1. OmL) Z2mLFa—T7ICHERL, 1O0mM TC
EP (REIERIF#E#MAAt) K&K (0. 0148mL ; Hilk—oFICxH
LT2. 3HE) RCTMY VYEBKFRZAHV D ALKEHR (Nacal ai
Tesque, Inc. ;0. 0O50mL) 2#MA, XEROpHM 7.
4+0. THTHDZIEaZERBLERIC, STCTIREAYFax—+g
DT EICEY. MEREYCEODI AL T 1 KEEEBTI -,

HREEY) vh—DaAvTValrF—Tay: LEBERE22CT1 04M
AVFIAIR—KLRICERFHZ20DIIRES THIEEWE 1 OmMMELY
AFIIRAINKESRBEKR (0. 0297 mL ; FHiKk—FICTHLT4E. 64
) #MA. 22CICT4 09/ »Far—bL, M) > Hh—%EHk~
BEEItEAE, kI, 1T00mM NAC (Sigma—Aldrich C
o. LLC) K&® (0. 00593 mL ; fik—4aFICW LT, 248
) IR, IHIC22CICT209FAMvFax—bL, EYP)oH—0DOR
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RAEEEXE,

MR ERERRE. RIELETICEH L ARBREED -1 (BERELT
ABS%Zz@ER) ZRVWERREZITL., EEnt-—E¥YPa 15— %288
g DBEME 6 mLB,

PR : BUEAE T ICRKF L /HBERIEE (BURMBRBEL T, €4, »
50=262400 (GHEMEIE)  e£a, 37:0=0 GtEHEEIE) . €0, 280=
5000 (SHFHE) €5, 370=19000 (ERFHE) AEMH) %
ALT. TEEDOEHEEERSE,
mMEEE: 1. OTmg./mL, fiffilNE: 6. O6mg (61%) , K
—DFHIY OEMEGHEEH (n) 2. 8

[0441] EfEMFI3 1 : ME—FYPa a4 —h~ (29)
[0442] [1683]

[ CO;H
T gLRR M2
TT/N\V/\\"/\V N TI/N\V N/\TI/N\'/ NH
o] ] H

H o}\/(o

IFE1

i CD70 Fife—|

5.0

[(0443] T 1 : FE—FPa>oas—h~ (29)
MAEDET : BEFSICTERLAZMC D 7 Otk a. REHE 1 ICEEE
L@ EB (280 nmRHMFBEELTT., 69mLlmg-Tecm-1%(f
) ROC—1%2#EWVWT, PBS6. O EDTAICT10mg, mLIZH
L7 AB/KR (1. OmL) Z2mLFa—TICHERL, 1OmM TC
EP (RRIEEIEHKRASH) KAR (0. 0297 mL ; ik—oFICH
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[0444]
[0445]

LT4. 6%E) RCTMY VEBKRZAV D LKEHR (Nacal ali
Tesque, Inc. ;0. 050mL) #MA/, NARDPpHHT.
4+0. THTHDIE%ZMHEBLALEIC, STCTIRBEAYFaR— T
DI EICEY. MEAREY DO I 7 1 RIEEEBTI B,

RREEY) vh—DaAvJasr—ay: LEBERE22CT1 040
AV FaR—NLAEBICERI20DTIEL TEILEME 1 OmMMELY
AFIIRIKRFSRBEKR (0. 0593 mL ; FHE—L2FICTLT. 24
=) A, 22CICT409BA»Fax—bL. MY > h— %k~
WEItERE, R, TO00mMM NAC (Sigma—Aldrich C
o. LLC) K&E#® (0. O119mL ; HAE—2FICHLT1 8. 44=
) BMA. IHIC22CIKTC200BA1YFar—kL, EM) UV H—DR
EEILEXI 7,

AR LEEARE, BERETICRHBH L HBRED -1 (BERELT
ABS %A #AVWEHERAEZITV., ERRE—EYWar2asr—heE58
I ERMEO6mMLISK,

FEMERTA - BESE T ICRH L2HEREFE (BLBRARBEL T, €4,
50=262400 (GIEHEME)  ea 370=0 (GIEHEME €5, 250=
5000 (FHFEHE) 5, 370=19000 (EATHE) %#FER) =&
ALT. TROBHEEZ -,

PFEE: 1. 18mg.mL, k& : 7. 08mg (71%), K
— D FHIY OEYFELFESE (n) 5. 0
EEFI3 2 i mE—FYPaTas5— bk (30)
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I . N, —
o] H © H ©
M3U'H1'L"P__/;§\/\/\/LN/dN\/JkN’\IrN\/LNH
o H & H o ; L\fo
Ph NH
\/ \/| ,N{\
L
o
S \{
L HO o _ |32

[0446] T#21 : Né— (tert—TbFTHIARZIN) —N2—= [ (9H—T )7
LY —9—aAKMEXY) AIARZL] —L=UZLT) LT )L—L
— 27175 —N—-[ (1S, 9S) —9—TFI—-5—-7)40O—
9—kbROFTV—4—XF)I—-10, 13-UFFv—2, 3, 9, 10,
13, 15—A~%HERrRO—1H, 12H—-RYY [de]l S [3 ,
06, 71 A4VRYT [, 2—b]l F/Yv—1—4a)I] T
N
TYVINTY)III—L—T VTSI —N—-[ (1S, 9S) —9—

4
d

1
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[0448]

IFIL—-5—-7)I4A—-9—kRAOFL—4—-—XFI—10, 13-U%*
v—2, 3,9, 10, 13, 15=AxHEeRrRO—1H, 12H-RYY
[de]l EZ/ [37, 4 6, 7]4>KYyT s [1, 2—b] /1)
v—1—AJ] YLV PIR (WO97,/46260ICRBE,INEEEL
anz)—k; 0. 300g, 0. 397mmolL) #, N— [ (9H-—
ALY =9 —AIAKRFY) AILKRZIL] —L—F RIS UL — ¢
ert—T7FIDOKRDYICN:— (tert—ThrFTHIKRZIL) —Neo—
L(OH—TNLAL>—9—AIXMFY) AIKRZIL] —L—-Y ViR
WT, EEfI20NDIRET ERAKICRIGE . FiEka (0. 471 g,
98%) #EMAEE L THL,

MS (ESI) m z:1204 (M+H) +

TFE2 :Née— (tert—JMFAIKRZI) —L=DINLTIZNLTY
YIW—L—=T7xzZ)IF7SZI—-N-=-[ (1S, 98) —-9—ITFIL—-5—7
L4AO0—-9—kROFY—4—XFI—-10, 13-VHFFv-—-2, 3, 9
, 10, 13, 15=~FHERAO—-1H, 12H—RYY [de] ES/
(37, 4 :6, 714>k [1, 2=b]l FF/)>—1—1J]
gV IR

LE32TAE 1 TBd& (0. 417g, O. 39 Tmmol) %, £i
fl20DIR2 EAKICKIEIE. FidlkeW%z (0. 2729, 71%)
ZigmaEte LTE,

MS (ESI) m/ z:1062 (M+H) +

I3 :Née— (tert—JhrFx>HILAR=N) —N2— [6— (2, 5—
SHAFY—2, 5—SERO-—TH-FO—I—1—14) ANFHJA)]
—L=UTNTIYVINT)N—L—TJ )T —-N=-[ (1S, 9
S) —9—IFIN—-5—70AO0—-9—-kROFT—4—AF)L—10, 1
3—UA*v—2, 3, 9, 10, 13, 15—~FHERO—1H, 12
H—~yY [del S5/ [3", 4 :6, 714Ky [1, 2—
bl ¥/ )>—1—a4)L] )2 PX R



OnCusp

2913 of 10951 Ex. 1038
WO 2014/061277 266 PCT/JP2013/006178

LETR2TEALEEY (0. 210g, 0. 213mmol) %, =/
BI20DIRI EAKICKRIEIE, FidlbaWwE (63, Omg, 21%)
gEEEGE LTE,

MS (ESI) m/z:1175 (M+H) +

[0449] T#4 : N2— [6— (2, 5—YF*xv—2, 5—YeRAO—-1TH-KO—
W—1—=AI) NFH/A)] —L-UINTIVILT)II—L—Tx=
L7S5=)IL—N—[(1S, 9S) —9—-IFIL—-5—-7).40-9—EFR
%> —4—XF)L—10, 13-Axv—-2, 3, 9, 10, 13, 1

5—~Ax#brkO—1H, 12H-~x>Y [del ES/ [3’, 4" :6
, 714 RUY [1, 2=b]l1 F#/Ur=1—a40] FYPUTPIKRE
1) 7 LA OEBRIE

KATF. LT3 THbE (63. Omg, 53. 6umol) I
MU ZAO8ER (2. 00mL) ZMA. ERICT1EEE#HLE, BE
AREBEL, Ekat (50, Omg, 78%) a#&GERKSE LTEL
"H—NMR (400MHz, DMSO—d,) 8§:0. 89 (3H, t, J
=7. 2Hz), 1. 13—1, 39 (4H, m), 1. 43—1, 58 (
7H, m) , 1. 61 —1. 73 (1H, m), 1. 80—1. 94 (2H
, m), 2. 07—2. 28 (4H, m), 2. 43 (3H, s), 2. 7
2—2. 84 (4H, m), 3. 00 (1H, dd, J=13. 7, 3. 9
Hz), 3. 20 (2H, brs), 3. 55—3. 80 (6H, m), 4

20—4. 30 (1H, m), 4. 42—4,. 52 (1H, m), 5. 2
7 (2H, dd, J=23. 7, 19, 8Hz), 5. 43 (2H, dd,
J=21., 9, 16. 4Hz), 5. 55—5, 65 (1H, m), 6. 5
6 (1H, s), 7. 02 (2H, s), 7. 15—7. 27 (5H, m)
, 7. 34 (1H, s), 7. 64 (3H, brs), 7. 83 (1H, d
, J=10. 6Hz), 7. 98-8, 04 (2H, m), 8. 09—38,
20 (2H, m), 8. 37 (1H, t, J=5. 5Hz), 8. 47 (1
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[0450]

[0451]
[0452]

[0453]

[0454]

H, d, J=8. 6H=z) .

MS (ESI) m/ /z:1075 (M+H) +

TS - E—FEPa>ras—b (30)
BEF2ICTHERELEZM3I0—-H1 —L4PHEARUVLERETES TEL

EMERWVWT, ERrfl4 DITE1 EEKROFEICIY., ZEhh—FEYa Yy

Yag—hagl,

MEEE: 12, O4mg . mL, iAIRE : 8. 4mg (67%) , ik

—DTFHY OEYEHESE (n) 3. 2

EREFI3 3 A —FEYPa T a s —b (31)

[1k.85]
o NH,
e © H © H ©
gN\/\/\“)LN I’N\)LN/\”’N\EANH
0 H o H o ; kl,/o
Ph _NH T
TFA
F
o]
HO ©
[ o NH, ]
¢ o H © H ©O
M30-H1-L4P——g|<|\/\/\)L N NI
N N NH
o H o H o ; o]
Ph oy
TS
FOsriNT™
N
| HO O |51
TR :Hk—FEYPa>2as5—h~ (31)

SEG2ICTHERMLEM30—H1T —L4PHERCERAN3 20DTES
THREEEMZRWT, ERGAISDIR1 ERAKOAEICLY., ERhk—
M)A asr— bEBk,

PERE: 1. 79mg./mL, fifAlX=E: 10. 74mg (86%) , 1
E—aFHicY OFRYIEEESHR (n) 5. 1
EREGIS 4 A —FEYIrTas—b (32)
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[0455] [1k86]

NH,
e O o] O
7 H H
@\/\/\)LNJH\’N\)LN/\(N\)LNH
H o H o ; k\f/.o
Ph -~ NH TiE1
TFA \/ \/ N /0
o o]
N
HO ©
o}
o]
M30-H1-L4P——@M/LLN
o] H

[0456] T#21 : _E—FYPar a4 — b (32)
SEF2ICTERLIEM30—H1 —L4PHIAKRCEREH3I 2DITRES

TR EWERWVWT, ZEGA6DIET LAKDOAERICELY., ZELRHAk—
EYMaArTasr— a8,
PREE : 1. 87mg./mL, ilkilRE: 11. 22mg (90%) , ;1
AR—DFH=Y OEYPFHEER (n) 7. 0

[0457] EREFIS 5 : Ex—F YO as5— b (3 3)

[0458] [1k87]

M30-H1-L4P——q|
o

59

[0459] EHEHI3 3 EEmFAI3I 40ME—FEYWOA > ar—hDIFIFLE5EEL
CELEARVNICES L-EERFARAFERALTAREEKEL., Ex8hid — %
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[0460]

[0461]

[0462]

WaArTasr— hNeFr.

MERE: 10. Omg . /mL, fikIRE: 22. 21mg, fik—HFH
7o OFYFEIFEEHR (n) 5. 9

EEHI36 : N— [ (1S, 98) —9—-TFIL—5—-7.L4O0—-9—LNR
AF¥>—4—-XFI—10, 13-FFv—-2, 3, 9, 10, 13, 1
5—AFHERO-1H, 12H-~RYY [de]l ES/ [3", 4" :6
, 71 AV ERYS/ 01, 2=b]1 ®#/YY=1—-A40L]1 JUVFPINR

[1£88]

ITE1:tert—7F)IL (2—{[ (1S, 9S) —-9—xTFI)IL—5—
A0 -9—-—kbROF>—4—XF)IL—-10, 13-VHFFv-2, 3,
9, 10, 13, 15—=—AFHERkO—1H, 12H—-RYY [de] ES
J 3,4 6, 7]4vR)Y/ [1, 2=b]l F/Jr—1—14)L
172/} —2—FFYIFI) B—/A—}

N— (tert—7rx>HILAR=ZIL) =TS (0. 3959, 2.
26mmolL) oryOO0x#Y (3. 0O0mL) &®KIC. N—k RrROx>
Ao VA(IRK (0. 2609, 2. 26mmolL) ., 1T—ITFIL—3— (
3= AFITI/TAENL) AILARY A S NiEERE (0. 433 mg, 2

26mmolL) ZMA. ERICTI1EBERLEL, COBERE. &YW (
4) OAZR)EKREHIE (1. 00g, 1. 88 mmolL) ., N)VIFI
7XIv (0. 315mL, 2. 26mmolL) ., RN, N=—IXFJLKRIL
LF7IR (3. 00mL) S FRICMA, ERICTT 6. 5EEEER
L7ze RIGBEHRZ 7 OORIVLTEHERL, 10% I T UBARTHRSE. &
BE KM M) D LATER L, BEZBEEBEL. SohEEY
T )ATINAZTAIOTKTST74— [VO00KRILA~7OORIVL 0 A
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[0463]

F/—=)L=9:1 (v /v) 1ICTHHL., EZEEdm (1. 1649, 99
%) EEBEGFE L THEL,
"H—NMR (400MHz, DMSO—d,) 8§:0. 86 (3H, t, J
=7. 2Hz), 1. 30 (9H, s), 1. 81—1. 89 (2H, m)
, 2. 09—2. 21 (2H, m), 2. 38 (3H, s), 3. 15—3
17 (2H, m), 3. 55—3. 56 (2H, m), 5. 15 (1H,
d, J=18. 8Hz), 5. 23 (1H, d, J=19. 2Hz), 5.
41 (2H, s), 5. 55—5. 56 (1TH, m), 6. 53 (1H, s
), 6. 95 (1H, t, J=5, 6Hz), 7. 28 (1H, s), 7.
77 (1H, d, J=11, OHz), 8. 39 (1H, d, J=8. 6H
z) .
MS (APC 1) m/z:593 (M+H) +
T2 :N—[(1S, 9S) —9—IFI—-5—7)4O0-9—k rkO*x
S—A4—AFJL—10, 13—-YFFYy—-2, 3, 9, 10, 13, 15—
AFHERO—1H, 12H-~R>Y [de] EZ/ [3", 4" :6, 7
l4>rky2 s [1, 2=b]l F/9Y—1—940] YV FPIR
LT 1 TEAkEY (0. 513g, 1. O1Tmmol) %, EHeF
T7DIR4 ERAKRICRIGSE, FRELedw (0. 463 g, 93%) =&
sE%kE LTEL,
"TH—NMR (400MHz, CD,0D) 6§:0. 96 (3H, t, J=7
OH=z), 1. 89—1. 91 (2H, m), 2. 14—2. 16 (1H
, m), 2. 30 (3H, s8), 2. 40—2. 42 (1TH, m), 3. 1
5—3. 21 (2H, m), 3. 79—3. 86 (2H, m), 4., 63—
4, 67 (1TH, m), 5. 00—5, 05 (1H, m), 5. 23 (1H
, d, J=16, OHz), 5. 48 (1H, d, J=16, OHz), 5
62—5, 64 (1H, m), 7. 40—7. 45 (2H, m) .
MS (APC 1) m/z:493 (M+H) +

[0464] EEHI3 7 : E—FEYPI>Tas—b (34)
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[0465] [1£89]

Ph
o Ph o H H ©
HoN“ ™ (o] [o} -
2~/TIEH Sl R ,\[ N i ‘N’AWNVH‘N’lWNVﬂ*N’“YD
I O N N CH H o H o H_NH
T P “ o] H o H o l TIig2
F N TI#21 J\l Il N—¢
N [o] F N N
HO o R
HG ©
Ph o) Ph
H O J\ H O 0 0 7 o H O J\ H O
H N/\.HKN\ )'LN N. )LN/\T’O }\N/\ P ,OKNJI fN\ P )LN/\H N. )LN " N.. )LN/\]?‘O
o H o H:HNH L ‘o oo,}\) o H o H o HiA,NH
|
FONNTT FOSmNTTy
o o
~ -
HO © HO o
o o oPh o
M30-H1-LaP—— |, H H
YN\_/\_/\)LH/HKN\)'LN WN\)LN/YO
0 !

TIr24

[0466] T# 1 : N— (tert =T hFZHIKRZII) FIULT)IN—L—7
TPV T)IIL—N—L (1S, 98) —9—IFI—5—TIF
O—9—krROF>—4—XFIL—10, 13—-AFY—-2, 3, 9, 1
O, 13, 15—AxtverkA—-—1H, T2H—-RYY [de]l EZ/ [3

T, 4 16, T1A4vEKkYT s [, 2=b]l F/)r—1—4aL] FY)
SUTER

N— (tert—JhrFHILRZIIL) —TVLT)2—L—-Tx=
WFZZ=Z)LTYsr (0. 292mg, 0. 669 mmolL) #¥rOAX

4> (5. 00mL) ITEMEL., N—keERrROFLRIOVA43IRK (77, 0
mg, O. 0. 869mmolL) R, N, N =22 osO~AxzTI)ILAIIKR
JA43XR (128mg, 0. 669mmol) #MATIEE209RL
T=o TORIBRZ=ERERG I3 6DEEH (0. 275g, 0. 558mmo
L) ®N, N=IUXAFILFRILLTIRAER (5. O0OmL) IETFL., ER
ICTTHEE® L, 1 0% 7T VERKAER (20, OmL) ZmMA. 20
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mLOIOARILATIEHE LA, BoNEAREZREEZEEL. 5N

EEREBWMEL ) A VASL7OY N/ ST — [Z7O00FKILA~2OQOK

Wb X5/ —=)Lb=8:2 (v /v) ] ICTHEHL. Felkatw (0. 43

Og, 85%) Z#EBEKLE L THEE,

TH—=NMR (400MHz, CD,0D) 8§:0. 94 (3H, t, J=7
2Hz), 1. 43 (9H, s), 1. 83—1. 85 (2H, m), 2
20—2. 22 (1H, m), 2. 29 (3H, s), 2. 36—2. 3

9 (2H, m), 2. 50—2. 53 (1TH, m), 2. 67 (1H, s)

, 3. 08—3. 11 (1H, m), 3. 18—=3. 21 (1H, m), 3
63—3. 67 (4H, m), 3. 78—3. 82 (1H, m), 3. 9

9 (2H, dd, J=23. 5, 16. 8Hz), 4. 16 (1H, s),

4, 58 (1H, d, J=18, 8Hz), 5. 15 (1H, d, J=19
2Hz), 5. 25 (1H, d, J=16. 4Hz), 5. 52 (1H,

d, J=16. 4Hz), 5. 59—5. 61 (1H, m), 6. 89 (2

H, d, J=6. 7Hz), 7. 15—7. 17 (3H, m), 7. 28 (

TH, d, J=10. 6Hz), 7. 41 (1H, s).

MS (APCI1) m/z:911 (M+H) +

T2 : TV T)IN—L -z TPS=LTY)II—N=[ (1S

, 9S) —9—IFI—-5—-7)NAO0-9—-kRAFT—4—-XAF)IL—-10

, 13—<74%v—2, 3, 9, 10, 13, 15—AxHERrRO—1H,

12H—RYY [del S/ [3, 47 6, 714>y [1,

2—blF/Vr—1—ANL]1 YV F7IR
FERTHRE1 TEBEEEY (0. 22749, 0. 249mmolL) #<40O

AX4%> (1. OOmL) ([T&MLE, M) 7 AOBE (3. OOmL)

EINA T BEREES L, BEEZREEZEL. SoNEBWEZS ) ATILA

SLOX NS 74— [VO0OKRIML~7O0KRINL : A5/ —)b K=

7:3:1 (v/ v/ v) OSEE#KE] ICTHEREL., FiEksd® (0. 2

00g, 99%) ZRJEBENGKE L THK,
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[0468]

TH—NMR (400MHz, CD;0OD) 6§ :0. 93 (3H, t, J=7
4H=z), 1. 85 (2H, q, J=7. 3Hz), 2. 24—-2, 45
(H, m), 2. 32 (3H, s), 2. 56 (1H, dd, J=13,
7
(6H, m), 4. 18—4, 24 (1H, m), 4. 76 (1H, d, J

, 5. BHz), 3. 09—-3. 25 (2H, m), 3. 66—3. 76

=19. 2Hz), 5. 18 (1H, d, J=18. 8Hz), 5. 30 (
TH, t, J=18. 4Hz), 5. 52 (1H, d, J=16. OHz)
, 5. 83 (1H, t, J=5. 9H=z), 6. 93 (2H, d, J=686.
6Hz), 7. 17 (3H, q, J=7. 3Hz), 7. 30 (1H, d,
J=10. 9Hz), 7. 42 (1H, s).
MS (APCIlI) m/ z:811 (M+H) +
T3 :N—[6— (2, B—YAFV—-2, 6—brFO-TH-EO—
W—=1—=Aa4I) NFHIAN] TI)VINTI)IINN—L—TzZ VTSI T
Jo—N—[ (1S, 9S) —9—IFI—-5—7)A0—-9—k kO*x
v—4—XFIJI—10, 13—-YFFv—-2, 3, 9, 10, 13, 15—
~AFHERO—T1H, 12H=-A~RYY [de]l] K5/ [3’, 4" :6, 7
l4>rkyos [1, 2=b]l ¥/ —1—94N] YV FPIR
T2 cEEY (0. 125g, 0. 154mmol) %, EHE
Bl20DIEI3 LAKICKIEIE, Ziglka®w (0. 07759, 50%)
ZigmaEte LTE,
"TH—NMR (400MHz, DMSO—d,) 8§:0. 86 (3H, t, J
=7. 2Hz), 1. 18—=1. 19 (2H, m), 1. 45—1. 48 (
4H, m), 1. 83—1, 85 (2H, m), 2. 12—-2. 17 (4H
, m), 2. 39 (3H, s), 2. 68 (1H, dd, J=24. 4, 1
4, 7Hz), 2. 83—2. 87 (1TH, m), 3. 17—=3. 78 (1
2H, m), 4. 42—4, 45 (1H, m), 5. 23 (2H, s), 5
41 (2H, s), 5. 58—=5, 60 (1H, m), 6. 53 (1H,
s), 6. 99 (2H, s), 7. 16—7. 29 (6H, m), 7. 76
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(1H, d, J=10. 9Hz), 7. 97—8. 00 (1H, m), 8.
09—-8. 12 (3H, m), 8. 25—8, 28 (1H, m), 8. 44
(1H, d, J=8. 2Hz) .

MS (APCIl) m/z:1004 (M+H) +
[0469] T#24 : _AE—FYIv a4 —b (34)

FAARDETT : SEG2ICTHERELAEEM30—H1 —L 4 PhHiks, 85&H
ETICEHLAHLBREC— 1 RUB (280 nmRAEEHELTIT. 6
TmLmg-'cm '"2fH) 2AWVWT, #AX%2PBS6. O EDTAIE
L, 1O0mg /  mMLOMEEEICAR L, AEFKR (1. 25mL) %1

EmLARY AL VEFI—TICAN, TZIKTO0OmM TCEP (R
FULR T2k E4) KBK (0. 025mL ; Hilk—aFICHLT3. O
HE) RCTMY VEBKBRZADDLKAER (Nacalai Tesqgu
e, Inc. ;0. 0625mL) ZMAk, FBABRDp HMN7. 4£0.
1THTHDIEAERLILEIC, S3TCTIEBAYFaAR—KNTBIET
R EY IO RILT 4 REEGEETI B,

HkEEY) v h—0arTJar— 3y EEBEBA JAFILRIK
¥ K (Sigma—Aldrich Co. LLC;0. 102mL) &
LETRITHEELEWZ 1 OmMMED U AFILRILKRFIEKR (0. 04
7mL ;ik—2FICNLTS. 548) Z2=RFNA. Fa—7 -O0—7F
—4%— (MTR—-103, PXTVHEAR) ZAVWTER T4 O oHEER
L. WY v h—zHh~EE&IE, 2RI, 1T00mM NAC (Sig
ma—Aldrich Co. LLC) K&k (0. 009mL) #MA.
ISHICERT200ME®RL. EM) VH—DORIGEELEIET,

RS EEEIARE. BRERE T ICREBE L AAHLERED -1 (@ERELT
ABS%zfMA) ZRAVWHERZITW., Bk -—EYWarPar— 288
TEAREO6MLIGOL, BEAETICREE L BERFEAZMERAL T,
BRERME L 7,

FRMESTAE : SIEAIE 1 ICEREHE L/ HBRIFE (BLRAFEBEL T, €4, >
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50=235300 (FtHME) €4 370=0 (E1HEME) €05 250=5000
(EBFEHE) €5 370=19000 (EAFHYME) =FE) 2#FEHLT,
TEEDRMIEE ST,
PMRERE : 12, 4mg.mL, HilkilRE: 8. 7Tmg (70%) , Hutk—
DFHIY OEMPEIIGEEE (n) 3. 1

[0470] EEHI3 8 : uk—FYPaTa4s—h (35)

[0471] [{b90]

o] H © H ©
H N N o
N Ny N T
H ; H © NH

7

TFA

M30-H1-L4P T

35

[0472] T#1 : N— (tert—JhrFoHhILAR=ZII) ) I—N—- [ (18,
9S) —9—IFI—-5—7)AO0—-9 -k ROFTr—4—XF)—10,
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13—-Y7F%v—2, 3, 9, 10, 13, 15—=AFHErao—1H, 1
2H—-~RvY [del &S/ [3, 4 :6, 714Ky [1, 2
—blF/UV=1—a4N] TV INR

ita¥ (4) OXF U RI)LEKRVEE (0. 800g, 1. 51mmol)
., 4d— (tert—JKrF2AHAIKRZINTI/) THYVEBORDYIIN—
(tert—ThrFIHILKRZIL) —TY T2y (0. 4199, 1
8TmmolL) ZRAWT., EEHATOTE 1 EEAKRICKREI . EEkEd
# (0. 9659, 99%) #HEBERKE LTEXL,
"H-—NMR (400MHz, DMSO—dg) 8 :0. 87 (3H, t, J
=7. 4Hz), 1. 23 (9H, s), 1. 82—1, 89 (2H, m)
, 2. 11—2, 19 (2H, m), 2. 40 (3H, s), 3. 16—-3
17 (2H, m), 3. 52 (2H, ddd, J=21, 3, 15, 5,
4, 7Hz), 3. 77 (2H, ddd, J=24, 3, 16. 8, 5. 9
Hz), 5. 23 (2H, s), 5. 43 (2H, s), 5. 56—5, 6
O (1TH, m), 6. 53 (1H, s), 7. 04 (1H, t, J=5. 9
Hz), 7. 31 (1H, s), 7. 80 (1H, d, J=11, OHz)
8. 12 (1H, t, J=5. 5Hz), 8. 31 (1H, d, J=8,.
6Hz) .
MS (APCIl) m/z:650 (M+H) +

7

[0473] T#22 : U JL—N—[ (1S, 9S) —9—IFI—-5—2)A4AO0—-9
—eROFL—4—AFIL—10, 13—-UFFY—2, 3, 9, 10, 1
3, 16—=A~Ax4#ERO—1H, 12H-~RYY [de]l K5/ [3" , 4
16, 71A4VEYY [, 2=bl XU —1—aAN] TYVVT
T KM 7 OFERIR
+E3BTA 1 TEB/E& (0. 8849, 1. 36mmolL) %, EHH
TOIR2 EAKRICRIGEE, FiEibsY (0. 787 9, EEM) ZEHE
Bk & LTHEL,
"TH—NMR (400MHz, DMSO—dg,) 8:0. 87 (3H, t, J
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=7. 2Hz), 1. 82—1, 89 (2H, m), 2. 11—2, 18 (
2H, m), 2. 41 (3H, s), 3. 17—3. 18 (2H, m), 3
63 (2H, s), 3. 88 (2H, d, J=5. 5Hz), 5. 19 (
1TH, d, J=18. 8Hz), 5. 25 (1H, d, J=19. 2Hz)
, 5. 42 (2H, s), 5. 56—5. 61 (1H, m), 6. 56 (1
H, s), 7. 32 (1H, s), 7. 81 (1H, d, J=11. OH=z
), 8. 01 (3H, brs), 8. 65 (1H, d, J=8. 6Hz),
8. 72 (1H, t, J=5. 5Hz).
MS (APCI) m/ z:550 (M+H) +
T3 :N—(tert—TJrF2HILKRZWN) VLTIV TTZIL
PSZWTY)ILTYIL—N—-[ (1S, 98) —9—ITFIL—-5-TI
ZO0—-9—-kbROFL—4—XFJ—10, 13—-UHAFv—-2, 3, 9,
10, 13, 15—AxHERrRO—1H, 12H—-RYY [de]l ES/ [
3", 4" :6, 714> KYY/ [1, 2=b]l F/Uy—1—a4)L] 7
)7 IR
LETRE2TEELEEY (0. 400g, 0. 728mmol) &, 4—
(tert—JRhF2HILERZWLTI/) THIVEBORDLUYIIN— (ter
t—ThFZHILRZI) =TIV TIVIINN—L=—TZIFPTS=IILTY
> (0. 381mg, 0. 873 mmol) ZAWVWT., EHEH 1 DI
EEBRICRISIE, ZEitaY (0. 5459, 77%) ARkBEEREMGEL
TS,
"TH—NMR (400MHz, DMSO—d,) 8§:0. 87 (3H, t, J
=7. 2Hz), 1. 37 (9H, s), 1. 80—1. 90 (2H, m)
, 2. 09—2, 11 (1TH, m), 2. 18—=2, 21 (1H, m), 2
40 (3H, s), 2. 72—=2. 77 (1TH, m), 3. 01 (1H,
dd, J=13. 7, 4. 3Hz), 3. 16—3. 17 (2H, m), 3
52—3, 83 (10H, m), 4, 48—4, 51 (1H, m), 5,
21 (1H, d, J=19. 2Hz), 5. 26 (1H, d, J=18. 8
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Hz), 5. 43 (2H, s), 5. 55—5, 59 (1H, m), 6. 5
3 (1H, s), 6. 99 (1H, t, J=5, 9Hz), 7. 18—7.
24 (BH, m), 7. 31 (1H, s), 7. 80 (1H, d, J=11
OHz), 7. 90 (1H, t, J=5. 3Hz), 8. 02 (1H, t
, J=5. BHz), 8. 15—8. 19 (2H, m), 8. 30 (1H,
t, J=5. 5Hz), 8. 43 (1H, d, J=8. 6Hz) .
MS (APCIl) m/z:968 (M+H) +
T4 : JUINWNTIVULITIZNTSZVTIILNLT )2 IIL—N—- [ (1
S, 9S) —9—IFN—5—7)AO0-9—-kbrFOFL—4—XFI)L—1
0, 13—<#*%v—2, 3, 9, 10, 13, 15—AF%HEbrO—1H
, 12H=—~R>YY [de]l EZ/ [3", 4 :6, 7114>vKkyv s [1
, 2—bl1 ¥/ )r—=1—q40] )V r7I RN 7L OBRE
LTI TELLEY (0. 429g, 0. 443 mmol) %, =
Bl1DOIR2 EEAKRICRIGIE, FRRlba (0. 3859, EEM) Z&
BERE L THEE,
"H—NMR (400MHz, DMSO—d,) 8§:0. 87 (3H, t, J
=7. 4Hz), 1. 82—1, 89 (2H, m), 2. 11—=2, 19 (
2H, m), 2. 40 (3H, s), 2. 74 (1H, dd, J=13. 7
, 9. 8Hz), 3. 03 (1H, dd, J=13. 7, 4. 3Hz), 3
16—3. 18 (2H, m), 3. 57—3. 58 (2H, m), 3. 6
7—3. 76 (7H, m), 3. 82—3. 90 (1H, m), 4. 53—
4, 56 (1H, m), 5. 23 (2H, s), 5. 43 (2H, s), 5
55—5. 59 (1TH, m), 6. 55 (1H, s), 7. 17—7. 1
9 (1H, m), 7. 22—7. 29 (4H, m), 7. 31 (1H, s)
, 7. 80 (1H, d, J=10. 9Hz), 8. 00 (3H, brs),
8. 07 (1H, t, J=5. 7H=z), 8. 22 (1H, t, J=5. 7
Hz), 8. 36 (2H, dd, J=10. 9, 7. OHz), 8. 47—
8. 52 (2H, m) .
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MS (APCI) m/z:868 (M+H) +
T#E5:N—[6— (2, 5—YHFVY—-2, 5—krFO-TH-EQO—
W—=1—=AI)) ~"ZHI)AN] TYUINTI)INT VTSI T) I
Y —N—[ (1S, 9S) —9—IFI—-5—-7)40-9—k kO
FO—4—XF)L—-10, 13-HFFvy-2, 3, 9, 10, 13, 15
—AFHeRO—-1H, 12H-RYY [de] EZ/ [3", 4" : 86,
71 4RI [1, 2=b]l F/YY—1—a4)] YUY F7IR
LT A4 TELLEY (0. 278g, 0. 320mmol) %, £hE
Bl20MIREI EAKICKEETE. ZFidtke® (0. 16649, 49%) %
REAREKE LTHE.
"TH—NMR (400MHz, DMSO—dgy) 8§:0. 87 (3H, t, J
=7. 2Hz), 1. 14—1, 22 (2H, m), 1. 44—1., 49 (
4H, m), 1, 80—1. 90 (2H, m), 2. 06—2, 13 (3H
, m), 2. 20 (1H, d, J=14. 1Hz), 2. 40 (3H, s)
, 2. 77 (1H, dd, J=13. 3, 8. 7H=z), 3. 01 (1H,
dd, J=13. 3, 4. 3Hz), 3. 17 (2H, t, J=6. 7H=z
), 3. 35—3. 38 (2H, m), 3. 56—3. 84 (10H, m)
, 4. 48 (1H, dd, J=13. 1, 9. 2Hz), 5. 23 (2H,
s), 5. 43 (2H, s), 5. 55—-5. 59 (1H, m), 6. 53
(1TH, s), 6. 99 (2H, s), 7. 20—7. 24 (5H, m),
7. 31 (1H, s), 7. 80 (1H, d, J=11. OHz), 8. 0
O (2H, g, J=5. 5Hz), 8. 06 (1H, t, J=5. 9H=z)
, 8. 13 (1H, d, J=8. 2H=z), 8. 18 (1H, t, J=5,
7Hz), 8. 28 (1H, t, J=5. 7Hz), 8. 43 (1H, d,
J=8. 6Hz) .
MS (APCIl) m/z:1061 (M+H) +

[0477] TR 6 : I —FEYar a4 —h (35)

SEG2ICTEELEM30—H1 —LAPHFERVLESETIES T84t
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[0478]
[0479]

[0480]

BYERWT, ERfl1 6 DIR7 ERAKDAFEICELY., EERE—FYD
vYas—NEBk,

mMEEE: 11, 7Tmg.//mL, HitkINZE : 8.
DFHIY OEYFEHEEE (n) 3. 5

EEFAI 9 ME—FYPI Va5 —hk (36)

2mg (66%) , miE—

[191]
FQN\/JLN,\W/N\J)LNH
H
? 12 42
M30—H1-L4P—*<1“/\/\/\g H’\g ; NLH/O
o Ph 7
TIig2 —~._.NH
= /I (o]
PN )
e
HO ©
- _l20
T#E1:N—[6— (2, 5—YFFY -2, 5—-kRO-TH-FKO—

W=1—AII) ~NZH/AN] JUIWNT I —L—TTZIVTSZZIL—
N—L[ (1S, 9S) - 9—IFI—-5—7/.040-9—-kbrFOFL—4—
AFI—10, 13=-YFFv—-2, 3, 9, 10, 13, 15—-~AFHE
Ko—1H, 12H=-~x>Y [del K5/ [3", 4" :6, 7] 4K
Do/ [1, 2—=bl F/Ur—1—a4)] FYSVF7IR

TJYVINT)INN—L—Tz TSI —N-[ (1S, 9S) —9—

IFIL—56—2)A0—-9—krFAFL—4—-XFI—10, 13-IUFF*
v—2, 3, 9, 10, 13, 15—=—~FHEerkOo—-—1H, 12H-—-RYY
[de]l S/ [3 , 16, 714 RYT /[, 2—b] F/Y

(WO97,/46260ICE:HINEEEL
O. 200molL) %, EHEH20DIFE

4
v=1—=4)] Y27 XR
aano1)—4k; 0. 1504,



OnCusp

2928 of 10951 Ex. 1038
WO 2014/061277 281 PCT/JP2013/006178

[0481]

S3EAMICRBI B, ERbdt (70. Omg, 37%) 2xEEERKSE
L TH7=,

"H—NMR (400MHz, DMSO—d,) 8§:0. 87 (3H, t, J
=7. 4Hz), 1. 15—=1. 21 (2H, m), 1. 41—1. 50 (
4H, m), 1. 80—1. 90 (2H, m) , 2. 07—2. 12 (4H
, m), 2. 17—2. 23 (1H, m), 2. 35—2, 40 (1H, m
), 2. 41 (3H, s), 2. 73—2. 81 (1H, m), 2. 98 (
1TH, dd, J=13. 7, 4. 6Hz), 3. 15—3. 20 (2H, m
), 3. 583 (1H, dd, J=16. 6, 5. 7Hz), 3. 62—3.
77 (6H, m), 4. 39—4. 45 (1H, m), 5. 22 (1H, d
, J=18. 9Hz), 5. 27 (1H, d, J=18. 9Hz), 5. 3
9 (1H, d, J=16. OHz), 5. 44 (1H, d, J=16. OH
z) , 5. 55—5. 60 (1H, m), 6. 53 (1H, s), 6. 98

(2H, s), 7. 13—=7. 24 (5H, m), 7. 32 (1H, s),
7. 81 (1H, d, J=10. 3H=z), 7. 95—8. 00 (1H, m
), 8. 06—8. 09 (2H, m), 8. 28—8. 31 (1H, m),
8. 41 (1H, d, J=8. 6Hz) .

MS (APCIl) m/z:947 (M+H) +
T2 :ik—FEYParTasr—K~ (36)

TARDETT : SEFI2ICTHERLIEM3 0 —H1 —L 4 PHitks, S5E5
FETICEE LA BIRIEB (280 n mEMEHELTT. 61 mLmg-—!
cm-1%&FA) RCC—1%2ANT, PBS6. O EDTAICT1O0mg
SmLICEAS L=, AEWK (1. OmL) 1., 5mLFa—FITEELL.
1TO0mM TCEP (RR{IEKIZEKRAH) KBEK (0. 014 7mL ;
HE—FICH L T2, 3YE) RCTMY VEEKFEZH YUY LKER (N
acalai Tesque, Ilnc. ;0. 050mL) #nza’z, &&A
WDPpHMN7. 40, 1THTHDIEEMRALALEIC, 37CTI1EEA
VHEFINR—RKTBIEICSLY, MBEREYDEBDIRILT 1 RIFEERETTS
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7=,

MkEERP) vh—pavPasyr—ay: LEEBAKRE22CT1 O4/™
A FaANR—PMNLAERICLEEIR1 THAELELEWZ 1 OmMMEL I X FILR
IWRFD RAKR (0. 0295 mL ;s Hik—oFICHL T4, 6HE) &N
A, 22CICTA4O0mEAvFar—~L, EY) v h—Zhk~EETHE
f2o RIC. 100mM NAC (Sigma—Aldrich Co. LL
C) K&K (0. O0590mL ; MHFE—2FICTHLT9. 2H=) Z2MA
L IBIIC22CICT200 1 vFar—bL, EMY v Hh—DORIEEIE
It
PR EEEIARE. BLERE T ICREE L AAHERED -1 (BEKRELT
PBS7. 4%%A) ZAWVWERZITVW, EEnA—FEYa32Ja5—+F
=SB IIARE6MLEL,
FEMERTEM : BEAE T ICREH L2 HBREFE (BELBRARBEL T, .4, »
80=235300 (B1¥fE) . €4, 370=0 (EtEME) €5, 250=5000
(ERITPE) €5 570=19000 (EAFEHE) =R 2=FRAL T,
TEROFMHEEB,
MAEEE : 1. 23mg./mL, fitkiIRE& : 7. 38mg (74%) , ik
—DFHY OEMEEEEE (n) 2. 0
[0482] EEFI4 0 : Hik—FYaTa4s5—h~ (37)
[0483] [1£92]

o]

Tl

M30-H1-L4P—

2.7
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[0484] T : _E—FYPa>Tas—b (37)

FEDBIT : BEF2ICTHERLEM30—H1 —L 4 PHiths, SiE4
ETICEREH L2HLEREB (280 nmIEkAFEHEELTT., 6 1T mLmg !
cm-'&ER) RCC—1%x2HWVWT, PBS6. O EDTAICT10mg
SmLICEAR L, B & (1. OmL) #1. EmLFa—T7ICHEEL.,
TOmM TCEP (RER{IEKIEH#KRAEH) KEK (0. 0295mL ;
HER—DFICHLT4. 64E) RUCTMY VERKFZEZH U T LKAER (N
acalai Tesque, Inc. ;0. O50mL) #MMA7/k, K=&
RDPHMNT7., 420, 1THTHDIEHHERLIEIC. 37CTT1ERET
VHFIAR—KTBEILLY, MEREYCEBOI AT 14 RIEEERTTS
w7,

MEEEY) vAh—DavPalsb—ay: LEBARE22CT1 0498
A2FaR—PMNLARICERHIODIRI THALEME 1 OmMMELY
AFIIRIIEFS RER (0. 0590mL ; HiA—DFICHLTI. 24
=) ZMA. 22CICTA409BAM yFax—kL. EW) > h—EiHk~
BwEEXIEAE, kI, 1T00mM NAC (Sigma—Aldrich C
o. LLC) K&®K (0. 0118mL ; Hik—aFITHLT1 8. 448
) ZMMA. IHIC22CICT200@A A ryFax—r L, EPVoH—-—DOK
HAEEEIE,

FERL : FEOARE. BEAE T ICKE LA H@BRIED -1 (BERE LT
PBS7. 4%&H) zAVWERERRZITVL., Exhih—E®MI>2 15—+
2T IIARE6MLE,

FEMERTA : SRS 1 ICEREE L/ B FE (BELRMBEE LT, €4,
50=235300 (E1E1E) €4 370=0 (GtE#) €p 250=5000
(ERIFEHEE)  ep 3:,0=19000 (ERHTFHE) 2#FER) =ERAL T,
TEROFMHEE S,

MAEERE : 1. 22mg./mL, iFIXE: 7. 32mg (73%) , ik
—DFHIY OEMEHFEEHR (n) 2. 7
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[0485] EmEHI4 1 : ik—FEWYPI T as—b (38)
[0486] [1£93]

[0487] TR 1 : _E—FYPI> a4 — b (38)

FARDETT : BEF T ICTHERLAEM3I0O—H 1 —L 4HksE, ShEhE
TICEEH L ZHEBEREB (280 nmRHFEHELTT. 6T mLmg-Tc¢
m-1%&EH) RCC—12HWT, PBS6. O EDTAICT1O0Omg,/
mLICEAR LA, X&A® (1. OmL) #1. 5mLFa—TITHEL, 1
OmM TCEP (RR{IERTITHEHKARI) KaKR (0. 014 7mL ;4
K—DFICHLT2. 3YHE) RCTMY VEEKEZHY I LKEAEKR (Na
calai Tesqgue, Ilnc. ;0. 050mL) #mMAark. =&E®
DpHAT. 40, THTHHIEEHALALHKIC. 37CTTI1EBTY
FaAR—NFTDBIEIKIY, MEARE VDI RN T 4 RiEEEETI
7zo

MEEEY) vAh—DavPalsb—ay: LEBARE22CT1 0498
A2FaR—PMNLARICERHN3IODIRI TEALEME 1 OmMMELY
XFIZIEFS RER (0. 0295mL ; Hik—DFITHL T4, 64
) ZMA. 22CICTA4O07BA yFax—bL, EYY > h—&EiE~
BwEEXIEAE, kI, 1T00mM NAC (Sigma—Aldrich C
o. LLC) K&\ (0. 00590mL ; iE—aFICHLT9. 2Y4=&
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) EMNA. IHIC22CICT200@aM »Fax—bL, EYPIVH—0DOKR
NEEIEI ST,

AR EEARE. BSEAE T ICKEH L HBRED -1 (BERELT
PBS7. 4%ERA) ZAVWLEHEZITVL., BNk —EYP3J15—+
TESBITDARE6mLEE,

FEMEETAM - BEAE 1 IR L/ HBIRIFE (BLRABEBE LT, g4,
80=235300 (F18ME) . e 370=0 (EtHEIE)  €p, 250=5000
(SRITIE) €5 370=19000 (EAFEHE) %#FER) 2FERLT.
TROFMEEE BT,

AFEEE: 1. 1 Tmg.mL, ifkIXE: 6. 66mg (67%) , W&
— D FHIcY ORG-S (n) 1. 8

[0488] =MEGI4 2 : k—FEYITas—b (39)

[0489] [1£94]

? H © H ©
N/\/\/\H/N\)LN/\H/N\)J\NH
2 o o H o, _Q
~NH IR
e | (o]
F 5N W
S o
HO © — —_—
o] H © H O
N N
M30-H1-L4—*\)j~l/\/\/\g \)J*H/\g \/Lr[m o
NN
N
ReWs s
o)
N
HO ©
L a4

[0490] T#21 : _E—FYa> a4 —b (39)

FAADEIL : BEF ITICTHERLEM3 0 —H 1 —L 45ik%E, SESE
TICEEFH L ZHBERIEB (280 nmEF{EEHELTI1I. 6 1T mLmg-Tc
m-1%EH) RCC—12HWT, PBS6. O EDTAICT10mg./
mLICAR LA, &AF® (1. OmL) 1. 5mLFa—7ITFEXL. 1
OmM TCEP (RR{IERIEHKARH) KBF® (0. 0295mL ;i
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HR—FFICHL T4, 6YE) RTCTMY VEEKEZHY T LKAKR (Na
calai Tesque, Inc. ;0. 050mL) #MAt, &BK
DpHMB7. 40, TRHTHD I xR LERERIC, 37CTI1EEA >
FaR—PFBZEICEY, MEREYVEHOI I T 4 RIESEETIE
7=

REEEY) vAh—DaAvTJasy—ray: FREEKRE22CT1 O9™
AV FAR—PNLAEBICERHIIIDTIET TEAILEME 1 OmMMELY
AXAFILZAILEKFFSREFERK (0. 0590mL s E—2FICHLTI. 24
=) A, 22CICTCT4009BEA »Fax—bL. WYY > h— &k
HEAEXHE7, RIC.. T00mM NAC (Sigma—Aldrich C
o. LLC) k& (0. 01 18mL ; EF—2FICHLT18. 442
) A, IHIC22CICT200@a1 yFax—bL, EYPV 2 H—0DOKR
HNEEIEI T,

AR EEARE, REAETICREEH L HBRFD -1 (BERE LT
PBS7. 4%ER) #AVWARBREZITV. EENE—EYITa5—+b
EEETIARRE6mLEK,

FRMEETAE - SIEAE 1 ICREHE L/ HBIRIFE (BLRAFBEE LT, a4,
50=235300 (F1HME) . €A 370=0 (EtHIE)  ep, 250=5000
(ATFEE)  ep, 370=19000 (EAFHE) =ERH) =FEALT.
TEROFMHEE ST,

MAEEE : 1. OOmg./mL, MEINE: 6. O0Omg (60%) , K
— D FHIY DEYFEGFESE (n) 3. 4
[0491] (HE&BI1) 2REMB7—H3NY 7Y M1 RRERY Y —DOIER

LNCaP#ifg (American Type Culture Col
lection:ATCC) total RNAJYSESEL/7ZcDNAAL
B SA~v—ty h: 5S4 —1:

5’ —ctatagggagacccaagctggctagcatgec

tgcgtcggecggggcag—3 (BBUNES22)
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RO, 7514~v—2:

5’ —aacgggccctctagactcgagcggccgctec
aggctatttcttgtccatcatcttctttgctgtc
ag—3 (EBENES23)

ERAWTCPCREBETW, EbB7—H3NNYUPYK1%#0—K§3cD
NAZEEL 7,

RIS, Bon/~-PCREMAMagExtractor PCR & G
el cleanup (TOYOBO#) ICTHELAE, BIC. FIRESR (
Nhel Notl) THIbLL/E®E, MagExtractor PCR&
Gel cleanup (TOYOBO%#) (cTEsiL/~, pcDNA 3.
1 (+) 72ZXAXKDNA (5S4 770 /0Y—%#) ZRAUCHIRER (Nh
el Notl) THE{L~E%, MagExtractor PCR &
Gel cleanup (TOYOBO%t) IcTHRLKL,

LEEEEDNARKEAERSL, BiICLigation high (TOY
OBO#) #MA. 1 6°CT8EA FaN—hL, Z45—>ar Lk

tRERIEMERBEDHS S ad Y EF Y ML (54757202 —4%b)
ICINA. MEERRL

tEETESNAEZOIO=Z—ICDWT, PCR7S54v—&BGH reve
rse PrimerTdO=—%4LJPCRZITW EFMIO—2%
LV av L,

BonE@MrsO—vamkibiEt (LB Amp) THEEL, MagEx
tractor—Plasmid— (TOYOBO#) TFS5SXXZKDNA
EHIH L7,

"BoNETSXI RDNAZGHFRC

754~¥—3 (CMV promoterFSq4<v—)

5" —cgcaaatgggcggtaggcgtg—3" (BINES2
4)
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RO, 754~v—4 (BGH reverse7SA4v—)

5’ —tagaaggcacagtcgagg—3~ (BHNES25)
B —4o v AFENZTWL., BRI 0—2 &R C D SHEEFIZ ek L 7=,

Bl & pEERTE. Boh7/os0—>%2200mLdL B AmpiEihTIHES
L. VioGenet# Plasmid Midi V—100%vhk%&f#
>T. 75 XRIRDNADHBE AT 7=,

AROH—%pcDNA3. 1T-B7-—H3EBZL, ARIY—(TY
O—=>47&N/B7—H3NYPYM1EEFOORFEDOBEIILES
KOEHNES26 (M16) ODRXRILAFRESI1AET 60 2ILFINT
W2, £/, B7—H3XY 72 M1 O7 I /BEINIEIIROEINES 1
[CRTINTWB,

(BEExfB2) B7—H3N) 7> M BEFREHFIKCCRF —CEMHHE
DR

HERG 1 TR INIpcDNA3, 1T-B7—H3, ACCRF—-CE
M#IBga (ATCC) IZNucleofector || (OyHas) #H
WEKBEAKICTENS Y R7x9>ary Lk, ZTDE. 1 0% T BIRME
(FBS) SBRPMI1 16408 (S17F5o/0v—%) (U1 0
%FBS—RPMI11640) T3 7C, 5%CO,DRHETTHEIC 2L
=L

2 HREEEE®., pcDNA3. 1—B7—H3AEREMICHAAEZNAC
CRF—-CEM#ifa%A RIRT D/HD., 750ug. mL G418 (5147
Fo/Ov—f) @E81T0%FBS—RPMI 1640ICTIEESRKLE

1y BEEER. B—ME/0— 2428 50RAERE2=BAVWI/O—=
VI ETo, BEICIE. G4 18I B AFba&bE/AMEA 1
Ocel |l /mLICERRLO9G6we |l | FL—RFIZCT1TO0O0OuL "wel | D
BEICTIER. EBL. Ajdowe | | HSIEFEL /MEABIXL 2,

ORI n/=&/0—>0OB7 —HI3RREMET 20T 70—
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X N —FEZRAWE, BHIICIE, BUIEN7&/0—2%25%FBSE
EPBST2E%k%E L7<®. 10ug mL M30Z2L5%FBSER
PBSZMAREL, 4CT30HAMELL, SWFBSEAPBST?2
E%%L7-%. S%FBSESBAEPBSTI1000ICERLEZF luore
scein—conjugated goat |IgG fraction
to mouse |IgG (Whole Molecule) (ICN
Pharmaceutical st #55493) 2#MATHREL. 4
CT30nHMEBELE. SHFBSEBEPBST20EE% L%, 5%FB
SEAPBSICE®EL. 7O—HY A1 bhX—4— (FC500:Beckm
anCoul tertt) THRHE%R1T>7%.

ABIEICE>TELNE, B7T—H3NY 7Y M BEFLEEHFKIKCCR
F—-CEM#i@&ECEM_V1 3. 1 2#ifgcdrali, HKEKTHBC
CRF—-CEM#iEIEB 7 —H 3FEFIRMEtks L TER L7,

[0493] (BRGBI3) MHE—FYa > a4y — boFMmEaR (1)

HEAGI 2 TIFEISIN/~CEM V1 3. 1 2#ifs,. CCRF—CEM
HAE (ATCC) 11 0%Do 2 pRNEF (MOREGATE) #28LRP
MI11640 (GIBCO) (LT, Hh) T°E&HELA, CEM_ V1 3

1 2%, CCRF—CEM#MastEHT8X10%ce | | s/ mLIC
BRBEDICARL., 65 ulLDiEHE AN 9 6NMiEIEER 17 O07L
—hIC25uLFORMLT—BIEELA, EH, HEHT1000nM, 2
O0OnM, 40nM, 8nM, 1. 6nM, 0. 32nM, 0. 064 nM
ICERLZAM3O0—H1—-L4HEK M30—H1—-L4PHRERVIEK—
EY A Tas5— b4 o077 —MI1T 0L dOHRMLE, HRYE
FERMY T ILICIFEE 1O L FDOHRMLE, 37, 5%CO,FC3H
BEE L, BEE%. v1707L— a2V FarR—F—DPS5BYHLE
BC3O0ONRMBLEL, BEREFEDCe | I Titer—Glo Lu
minescent Cell Viability Assay (Pro
mega) EXMUBKLE, BRETT OSBBBRICTL—K)—4— (
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[0494]

PerkinElmer) TRAEEFALAE, | CsofEldRATHEELE
| Cs0 (M) =antilog ((50—-d) X (LOG,;,b—LOG,,
a) + (d—c¢c) +LOG,,b)

a : HHRYIEDREa

b : HRYIEDRED

c : BE a DHMRME Z R L 7O EEsE

d :BE b O#RME 2RI L 750 £ iHiask

a. blFEMEELE O%EX/LCEET. a>b

FEEILS T MBEFERIORATER L &,
ML EER (%) =a<+bXxX100

a  WRYMERNY TIILORAEDOFHE (n=2)

b : MR YWEIERNY TILDORNAEDTEE (n=10)
mE—-FEYParTas5—hK (6), (23) & CEM V1 3. 1
2RISR LT 1 C50<<0. 1 (nM) OHMMEMRERLZ, FE—FY
OvYas—h (3), (33)., (39)E 0. 1<I1Cso<1 (nM
) OISR ER L, ik—Fa> a4y~ (13) . (14)
(15) . (16)., (17)., (20). (30). (35). (37)
i, 1<I1Cso<100 (nM) OFMiEMNRE L, —/H. CCRF—
CEMHMIRICK L TIEWITNOmE—FEYI > a5 — b binleshRE
Xpo7 (>100 (nM) ), M3O0—H 1 —LA4HBFEBLITEM3 0 —
H1—L4PHAKEIWITNOMARICH L TEMIRESEHZRIAM o7 (

>100 (nM)) .

(BB 4) ME—FParIas5— NonMiEsER (2)
MERGMMBEOS R#ME (ATCC) . HFEEMMEOD aud i (
ATCC) 1 0%DupaIRMmE (MOREGATE) #EORPMI 1
640 (GIBCO) (BT, i5Hh) THEEL/L, SRHE. Daudiif

fasiE 2., 8X104ce |l | s/ mLICABEDICEASL., 9 6774lpE
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BERYA 0L —MIQO0OuLFDRMLE, 285ME, EHT40n
M, 8nM, 1. 6nM, 320pM, 64pM, 12, 8pM, 2, 6p
MICERLZZRCD 3 OmGAKRUmB—FYaI 15—k (7). (8)
(24) . (25) 294 -07L—KMCTT10uLFDORMLE, HRIRY

BIERMD oILICIEEZ 1 Ol 2R MLAE, 37E., 5%CO,FT3
HEEZEELA, &%, 1 707L— b2 VFaR—S—HI5ERUHL
ERT3O0HEFEL, BHEBREFENCe | ITiter—Glo L
uminescent Cell Viability Assay (Pr
omega) ZHRMLIEHLAE, FRBT1 OSBEFEERICIL—N)—4—
(PerkinElmer) TRABEZEHR L7, | CoofBIdRATHEHL
7o

| Cs0 (M) =antilog ((50—d) X (LOG,,b—LOG,,
a) - (d=—c) +LOG,,b)

a  RYEDIREa

b : IARE DIRED

c =K a DEMRME R L 72O EMIEE

d : JRE b OWMME % 750 L 72 Br D &£l =
a, bIFEMEELS 0NZEFLTRET., a>b

FREICSIT2MREFRIIRATER LA,
MREEEFEE (%) =a+bX100

a : FRMERNT TIILORNAEDOFHE (n=2)

b : HARMEIERNT TIDFHENAEDIFHME (n=12)

SRHFAICH LT, mA—FHPa2>oas—b6 (7). (8). (24)

(25) {F. 1C50<0. 01 (nM) OIMEMRESR~LE, —A. D
audifif@iiadlTiEWehomE—EMIroas— b niilEeuRz
TIgH o7 (>4, 0 (nM) ) , F&, ;iiCD 3 OMmMMAFEEWT nOHMAZ
I L CHERMEMRETIAN > (>4, 0 (nM) ),

[0495] (EABRGIS) Mk —FEYWI T a145— MNomMpEEER (3)
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MERBMEMEOHL —6 Offfa (ATCC) . HREMLMIEEDOR a j i fl
@ (ATCC) F10%DTEEME (MOREGATE) #8TRPM
| 1640 (GI1BCO) (LUF, £ih) THEELAL, HL—6 02, R
aj ififEAEEHN T8 X 10%ce |l | s/ mLICAZEDICARL., 65u
L OiFihz ANz 9 6 gt ER v 707 —MI25 uLdD5mML
= EHT1000nM, 200nM, 40nM, 8nM, 1. 6nM, O

32nM, O. 064 nMICHFRRLMCD 3 3MEKCHMAE—FWI Y
Jas—b (9). (10). (26). (27) ~q4vO0FL—HhIC1
OwulLdDRMULE, WRMPEIRRMY TILICIFEMZ T O LIDRML
<o 37E. 5%CO, FTTC3HEEE LKL, BER. 1 /0L—r%A
VEIAIR—G—DSIMYHLER T3 ONRBEHBELK, EEBREEEDCe
I 1T Titer—Glo Luminescent Cell Viabi
l ity Assay (Promega) ZHMLIREHLE, EET109
BEaERIc S L—h)—4— (Perk inElmer) TRMYELESHEL
2o | CoofBIERATEH L &,

I Cso (nM) =antilog ((680—d) X (LOG,,b—LOG,,
a) -+ (d—c) +LOG,;,,b)

a : FMMEDIREa

b : #ARWE DIRED

c :RE a DRYE Z R L -0 E Mg

d : B b OFMRME % 70N L 7= BF D & flRa =
a. blFEMIEES 0%%EF/<EET., a>b

HREICE T 5HMBEEFEXRIIRATER L,
MREAEREE (%) =a+bX100

a : EEMERNT TILORMNEDOTHE (n=2)

b : #HRYEIERMT TIILORAEDOTEHE (n=5)

HL—6 O0ffIicxi LT, k-3 Tas—hF (10) 1 Cse<
T (nM) Ol REeT LA, ik—FYPITa5—b (9) ., (2
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6) . (27) & 1<1C5,<100 (nM) OfiflilgxIRZET L, —
7. Raj ifilaicd L TiEWFhomtk—FEyar Y a5 — b kias)
RanRmILho (>100 (nM) ) o F :CD 3 3HmklE, wWIh
OHEICT L THMlENR ARSI AN 572 (>100 (nM) ),
[0496] (BRGBIG) ME—FYI Va4 — bOFMEAR (4)
RREMMEOU 25 1Ml (ATCC) | HEEMHMBEOMCF — 7 4
g (ATCC) &1 0%Du paEMmME (MOREGATE) #58RPM
1 17640 (G1BCO) (LAF. #54h) THEEHELKL, U25 1. MC
F— 7#fasiEthc2. 8X10%ce |l | s/ mLICAZEDICHEML., 9
6 MR ERY A /0L —MI9O0O L DHRMLT—BEE L, B
H. &E#T1000nM, 200nM, 40nM, 8nM, 1. 6nM,
0. 32nM, 0. 064 nMIZHFRLZHMCD 7 OMBFERUHA—FEY D
vCag—hk (11), (12), (28). (29) av/4o07L—+b
WK1 O uLd2FRmLi, MBI RMY TILICIEELE 1 Ol $DR
MlL7, 37E. 5%CO, FTO6HMBEELA, EER. <1707 L—h
HAFAR—G—POLRYHBLERT3IOERREL =, IEEREFED
CellTiter—Glo Luminescent Cell Via
bility Assay (Promega) ZHRMLEBHLEL, EETI
OpRggE®RICIL—h)—4— (Perk inElmer) TRMAELEE
BIL7, | CoofEIRKXTEH L,
| Cso (NM) =antilog ((50—d) X (LOG,,b—LOG;,
a) -~ (d—c) +LOG,,b)
a : WRYIEDE~Ea
b : #ARYIE DIRED
SRR a DHRYIE & 3N L 72 B D A MR =R
d :JRE b ORYE R L /b5 D LM
a. bIFEMAEERS O EXALSTRET, a>b
BEEILS T 2MIEFERISRATER L&,

0
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HMIREERE (%) =a+bX100

a: WRWMERNY TIILORENNEDEHE (n=2)

b : #HMRMEIERMNT TIIDFHENLEDFHE (n=12)
U251#REICTLT. ix—FEParrasr—h (12) . (29) &
1<ICso<10 (nM) OHMRERZRLEL, IK—FYPI T a sy
—hk (11) . (28) & 10<I1Cs<T100 (nM) DImAMIERRZ
~Llf, =7, MCF—7#ilICH LTIEWINORE-—FYaI> a5 —
FEMBAMRERIAANA -7 (290 (nM) ) , F7=. ;i CD 7 OHitk
E. WEhoOMEICE L TEmlEmRernIan>72 (>100 (nM)
) o

(BRI 7) mEEEER (1)
VYURX:5—6HEBOWBALB, ¢ X—Kv¥JoRX (BEAF¥—ILZX -V
N—%t) EEBREAFICS PFRHETA4 —7BEEME L2 ¥ 7 ZITIER
BLEAEFRSEY (FR—2, Funabashi Farms Co., L
td) Z#REEL. BB LAKEK (5—15p pmREIBBRETST M) D LE
RERMLTEHEAE) 254 7%,
AE, SHEN : ETOMARICEVWT, BEOREFERVEREZETFATIII
v 1J/8— (CD—15C, Mitutoyo Corp. ) TI1EBIC2
EAIE L. BEAE (mm?) 258 L7, StERXEBLUTICRTES Y,
EEAE (mm3) =1 2XERE (mm) X [FBRF (mm) ] 2
HE—FEYI 15— MELTHEEAREK (KIFRETIE) TERL.
1TOmL "k g DIREZREFHIRWNIEE L7z, E b X5/ —<H#A3 7 5#HRa
#ATCC (American Type Culture Col lec
tion) oEBALKL, FEBRIEKICEEL/AEZ8X106ce | | s%&[#X
— YO ZADOEAREEBICK THRIEL (DayO) . Day 1 1ICHEERICE
FFEEEL, M30—H1 —-LA4APHABSLIUHRAGE-—FYO I as5—
(1), (2). (18). (19) ZDay 11, 18, 25{CgwX
BDATTa—)LTETTIO0Omg "k g DAETEMMRAKRS L7,
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[0498]

[0499]

fmREM1 712537, b0 B0 LRISELEDES. RO LFKIEM
30—H1—-L4PHik, BOAKREINME-FEYa2as5—8 (1) &5
B, BOUBRIEMAE—FEMIrasr—b (2) 855K, E=ZAREIE -
EWaArTas—bh (18) 5K, B=ZARERK-—EPI 15—+
(19) ¥BLEFEOMRZETRT,

-3 Tas5—kK (1), (2) . (18) ., (19) OFE5ICE
STEEABEIZLIBA L. k-3 as5—+ (2) 0 (1
9) MIKS5TIE. Day 1 8THEBIIER2IEARL., Day 3 9%tEHR
FERO oNnah -7,

. ik —Farrasr—~ (1), (2) . (18). (19) %
BEINLYIRATIF. RERPVPREDHICHISTEAMRHEL. IhbHd
AE—FEYI> a5 MEIBEENICEEL. Z2MEEtmVweEEIS5N 5,
(BRI 8) HiEEsER (2)

EMNXAS /) —HA375#AATCC (American Type

Culture Collection) »bBALL, £IEREKICHE
BL/76X106cel | s2llX— YO ROERAIRESRICETHZIEL (Da
yO) . Day 1 BICEFEAICEDITZERELL, ik—FPa> 2145 —
N (2). (19) (1, 3mg.“kg) #Day 18, 25, 3 2IZ&H
EqwX3DRT T 1—IILTERIRRKS Lk,

ERZH1 8ICIRY., MPDHO LERIFELEDEES. BIUARKREIUE
—EarTasr—b6 (2) Tmg k g %58, AEARKRIE3IMg. kg
5, 2RBRENE-FEYI>Ca45—F (19) Tmg. k gi&5Hs.
BR#RIE3Img "k gk SEFOMRETT.
nE—Fmaroas—8 (2) 0 (19) FHRAEKEMICEEDIEEINE
SREFRE L7
(BRI 9) miEEEE (3)

E MENEREfTEARC a | u—6#i@ZEATCC (American T
vpe Culture Collection) oBEBALKE, FIEAE
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[0500]

KICEBLAZE5X10ce |l | sEX—RYIXDOERAIIESMRICK TBIEL
(DayO) ., Day 1 1 ICEERICEHEIITZERE L, M30—H1—L

4 PHRABIOCHGK - Tas5—b (1), (2) . (18) . (1

9) #ZDay 11, 18, 25(CgwX3 DRI a1—IILTELTT10mg”
k g DRAETERIRAIES L7,

WREN1 9I1ICRY, MPDBO LIERIFELEDES. RO LEKRIEM
30—-—H1—-L4PHk BOARKREIHE-FYPI Tas5—k (1) 5

Bf. APUARIERAE—FEYI>Tasr5— b (2) %56, E2=ARKREhE—
EZWaArvoas—b (18) 85K, BA=ZARENRE—FEYI a5 —
(19) BEFOMRERT.
mAE—EYMParoas5—8 (1), (2) . (18), (19) OF%5IC
Lo TESHKENEZ LR L. BRIESRIIELRIBEHIBENRE Shah
> 7,

T, ME-FYarvas—h~ (1), (2), (18)., (19) %
B’EINAETITRATIE, RERVGEDHICBII»TEAMREEL. Thod
MAE—FBYWI> a5 — MIBENICEHEL. R2EEREVWEEZI LN D,
(8RB 1 O) iEZEEHER (4)

EMNAS /) —#HA3 758 %ATCC (American Type

Culture Collection) oEALEL, £EASIRKIZK
BL7-8X108ce |l | sZlffX— RN XROABIEESICE THIEL (Da
yO0). Day 1 4ICEBIFAICEDITERELE. ME—FEWO>Tasr—
M (3). (20). (30) (3, 10mg.“kg) #Day 1 4Il&FE
B9 dX1DRYY 21— TRERHIRAZS L7,
WRER20ILAd. HHOBO LEMFEELEDES. REARIEITHIAE
—EYarvvasr—b (3) 3mg k g&E5K., BUAERIETOmg
k g 58, B=ARRERAEA-FEYI>2a45—k (20) 3mg. kg
5. BREAERET Omg 'k gk 5K, BARKBIIREK-—FEYaI Y
24—k (30) 3mg "k g5, BAEKFIELT Omg "k giE58D
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- a>vas—h6 (3) . (20) . (30) OBEICL>TEE

RENE L <ED L.

WIht ASEREFENICIEGIEENHSR 2 RE L 7.

Fre. mME—FEPa><as5—b8 (3) . (20) . (30) 253 h
X ATIE, RERBVGCEDRICHI>ZEMREHELL, IhoDih—F

WA oas— MIBENICEEL., R2EEEEVWEEZILOND,

BEFIRI ) —FTF R

BeIlES 1
By&ES 2
Bcy&S 3
EIE =S4
BA&ES S
Boo&S 6
BoAh&ES 7
Bool&S 8
BoAl&ES 9
BcAl&ES 10
BilES 11
BoolES 1
BeilES 1
BeIlES 1
By&ES 1
BeyES 1
BeHES 1
EHIES 1
BoZES 1
Bh&ES20
Boh&ES 2 1

O 0 N O 0 b~ WM

B7—H3NY)7YM1DF I /EES
/ BRECS
/ BRECH
/ BRECH
M3 Ok CDRH3M7 X /ELEES
M3 OHEDCDRL 1D7 X /EEES
M3 OHEDCDRL 2D 7 X /BEES
M3 OHEDCDRL 3D7 X /ELEESI
M3O0—H1%41 7EHDT I /BEES

B7—H3NY7> 207

1

M3 OmAEDCDRHT®DY

n

M3 OiADCDRH2D7

0o

1

M3O0O—H2%1 FTEHDT7 I /BEF
M3O0—H3%1 JEHDT7 I /BRET
M3O0—H4 %A FTEHDT I /BRES
M3O0—L1%A TEREDT I /BLET
M3O0—L2%A TREEOT7 I /BERET
M3O0—L3%A TREDT7 I /BLECT
M3O0O—L4%A TEREEOT7 I /BEERT
M3O—L5%1 J&HDT7 I /BRES
M3O0O—L6%4 TRFDT7 X/ BRES
M3O0O—L7%4TREFDT X/ BBE
M3 ORESHD 7 X / BEERS

M3 O#ifhEREHD 7 X / BEER S
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Bohl&ES 2 2
BLA&ES 2 3
BLAl&ES 24
Bei&ES25
Bil&ES2 6
BilES 27
BLol&ES 2 8
Byl&ES2 9
By&=S3 0
Bey&ES 3 1
ByIES3 2
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PCR7ZS4~%—1

PCR7S(4~v—2

CMV promoter”o5A4~v—: 54(4<%—3
BGH reverseS(Mv—:7T514v—4
B7—H3NNY)P2RMT1TDOXIZLFF RESH
LCD 3 OmMAESHD T X / BECSI

71C D 3 OmAEEgHD 77 = / BRBEC S

CD 3 3MEEHDT I /LB

1CD 3 3mABRIHD 77 X / BRECTI

CD7 OmAEHEDY X /BT

LC D7 OmAERgHD 77 X / BRECTI
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ER R DEEE
sERIAT]

TrRINMESHLEMEnAte 2RkA -
-L1-L2-LP-NH-(CH,)n'-La-Lb-Lec- [F-L1-L2-LP-
THRINBZIBED) v H—%ZN L THEI T LI EZ2RFHET 0K
—EWarvIasr—»h,

(22T, MEEFL ORFKICBEWNTHEE L. mESMILEYIELX
ELPDRIFICH NTHEE L.
= .
niE, OHAS 6DEHAERL.
L'iE. —(Succinimid-3-yl-N)-(CH,)n2-C(=0)-. -(Succinimid-3-yl-N
)-CH[-(CH,)n3-COO0H]-C(=0)-. -CH,~C(=0)-NH-(CH,)n*-C(=0)-.
—-C(=0)-cyc. Hex(1,4)-CH,~(N-Ly-3-diminiccuS)-. X I&-C(=0)-(CH,)n
5-C(=0)-%&"~ L.

ZZT, n2lE. 25 B8DEHETRL. ntld, 1H58DEK%
L. ntld. 1H58DEHETRL. nold. 155 8DEHETL
L2{&, -NH-(CH,~CH,-0)né-CH,~CH,-C(=0)-, -N[-(CH,CH,~0)n7~-CH,CH,-0
H]-CH,~C(=0)-, -S-(CH)n®-C(=0)-, XIiFHEfFE%Z L.

ZIT, nold, ONSBDEKZTRL., n7id, 15154 DEH%
a~L. ndld, 1H5H6DEHERL.

LPiE, 3Hh58EDT I /EETHERINDIRTF REREEZRL.
Laid, -C(=0)-NH-, -NR'-(CHn®-, -0-. XIFEBEFEE%ZL.
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ZIT, nold, 1HS6DEHETRL., RUE KERF. RFEH
15607 ILFI)LE, -(CH)na—CO0H, X IiE-(CH,)nb-0H%& md A%,
neld, BEO1H54%ZRL, neld, 1H560DEHEERL.
Leid,  -CR2(-R3)-, -0-, -NR4-, N(FH#HEE%ERL,

ZZ T, RRRUR3E, &LXMILIC. KIRRF. RRE 11560
ZILFILEL, —(CH)ne-NH,, —(CH,)nd-COOH, 3{(Z&-(CH)n°-0HZxL
. RHE. KERTXIERFBHIPS6DT7ILFILEAETRL. neld,
OMNBE6DEKERL., ndid, BEROD1HMH4%ER0. neld, B
DIHMH4%ERTHN. ncHAOTHDEXIE, RZRURIIFE— & IERA
59
Leld, -CH-XIE-C(=0)-%7~L.

—(Succinimid-3-yLl-N)-{E k= :

T

O
TRINZBEETHY., ZOEDODIMTHEEES L, 1HMDOERE
BRFETCIHhEEL) VH—BEROXFL U EEHEEL.
—(N-ly-3-diminiccuS)-{& Rz :

_”b/

O
TRINDIBEETHY., COEDDIMTL2EFEAL., 1THODERR
FLETIDBEZZL) Y H—BEROAF L VEEESL.
cyc.Hex(1,M)x 1, 4->r7Oa~x L VEAETRL.
L2A-S-(CH)n8-C(=0)-D & &, L'{&-C(=0)-cyc.Hex(1,4)-CH,~(N-Ly
-3-diminiccuS)-& 7% 3%,
7272l V> A—0DL' L2, RULPOWT A 1 BEFRTXIE 2 ERTLL
LIFERKMEEESUCEETH Y.
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[EERIR2]

[E53KIR3]

[EEKIR4]

T OFRKMEEIE & (4.

) o H—LPICEWTIE,

LPAS, TONKHLSFHAKMET I/ BTH>T, 7Y VBN OFHRKE
PI/BENKMICETD2RTF REETHDIFEDL. HDWLIE,
LPAS, CREEA2FAIEFEIUEDTZ) R DA ) TIRTFRT
Ho TCmESBELLEMICHEE L. DDONKEIHEKET I /BEELD
BETH>TEHEIT ) VUNDFKET I /BB IFRLRVWRTF R
KRETHDIHBETHY.

) A—LUTEWTIE, LTA, —(Succinimid-3-yl-N)-CH[-(CH,)n3-C
00H]-C(=0)-TH BIHFETH Y.

) > AH—L2iCHWTIE, L2AY, -N[-(CH,CH,~0) n7-CH,CH,~OH]-CH,~C (=
0)-THDHEETHD, )

L'A%, —=(Succinimid-3-yl-N)-(CH,)n2-C(=0)-. —(Succinimid-3-yl
-N)-CH[-(CH,)n3-COOH]-C (=0)-. X I&-CH,~C(=0)-NH-(CH,)n*-C(=0)-
. THY,

TIT, n2lE, 2H58DEHETRL. n3ld, 1515 8DEHE
L. ntid, 1Hh58DEHERL.

L2 4%, —NH-(CH,~CH,~0) né-CH,—CH,~C (=0)-. -N[-(CH,CH,~0)n7-CH,CH,-0
H]-CH,-C(=0)-. XITBFEETHY,

ZZT, nolE. OGS 6MDEHERL, n7lE, 1154 DER%
L.

LPAY, 3HAS8EDFI/EETERINDIRTF REETHY.,
LaRULeAS, BIEESTHY.
LepS, —C(=0)-Td HEKRIE 1 ICBBOMBE—FYa > a5 — b,

L1, L2, XEFLPOWT IO —EMAEREKEBEEZET) > H—7T
HBEKREBE 1 I 2ICBEORE—FYWa> a5 —k,

FKEEEE ST ) v H—DLP TH B5EKIE 3 ICBHDOHE — FEY)

aAvyagy—»~,
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FEKIES] LPAS, NRIGICT Y SV UADRKMET I/ BERAEBTZRTF RE
ETH2EKRFELA ICEHROME—FMaITasr—Lh,

[E53KTHE6] TV UNDERKET I /B, PRINSE U, TILY I VEE
DYy 'YV, bLAZY TEIY, TRISFEFY, ERTF
T, FATY, XETILF_UTHDEKIADL ICRBEBDOHE—FEY
dvyasg—»h,

[EE3KIE7] LPICHEIFDZNEKImD 7 U S Y UHADORKET = /B, TILI IV
B, 7RNRSFUEE XL TV THDHERES ICBEHOITE — Y
aAvoabd— b,

[E5°KIE8] LPICHE T2 NKRIDFKET T /BRI RTF REBREN, 7=
WFSZo, Vo RN Yoo b o, Y2 Jib
HIVBE, TANSFUBHIOSEINDITI/BEHIMLREZT I/ BRE
BETHHHERFEO I 7 ICRBOMG—FEYMI>Tasr— 1,

[EE:K1E9] LPICE T B NERIFDRKMET X /BRICH K RTF REEDN, 3XiE
AT I/BIORDIRTF REETHZHBERBSICEHONE —F
Marvyag—Kh,

[E5KIE10] LPICE T B NEREBDRAKMT I /BRICHIK RTF RERED, GGFX
|ZGGFGTH B FBERIBI ICRBHOMKR—FEYPa > T 15— K,

[E5RIF11] LP A%, DGGF, KGGF, EGGF. DGGFG, KGGFG, X IXEGGFGT# % iEKIE
5051 00WINA—IRICEHBOMAE—FYPI T a5— b,

[s5KIE12] LP A%, DGGFG, KGGFG., MIXEGGFGTH ZERIES NS 1 0DWLWTh
MN—IBICRBMOME YT asr— b,

BRI 13] ) > A—H -L'-L2-LP-NH-(CH)n'-La-Lb-Le-TRI NS EED
) A—THDEREI1IH2L 1 20VWTNHIA—IRICEEEFH DI —FEY
aArPab—Nh,

[F5:KkIR14] Lepd, —-C(=0)-THZFEKIE1 3 ([CRBOMB—FEYI > 45—
bo
[E53KIE15] L1 A%-(Succinimid-3-yl-N)-(CH;)n2-C(=0)-TdH Y. n2H2M»n55
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DEHTHY., L2HABEETHIERIET 4 ([CRBOMGE—FYa >
Tag— NN,
[E5KIF16] n2A5 THDEKRIE 1 5 ICRBBMOMBE—FYa>Yas5—h,
[EEKIE17] nTA1THAS3THDBEREATS5XIT T 6ICERHOHEK—FYa Y
ag— bk,
5KIE18] 1) > 53 —D-NH-(CH,)n1-La-Lb-Lc—ER4> D& A,
~NH-CH,-C (=0) -,
~NH-(CH,) ,~C(=0) -,
~NH-(CH,) s-C(=0) -,
=NH-CH,-0-CH,~C(=0)-. XIi&
—NH-(CH,) ,~0-CH,~C(=0)-
THHDBFRESHS 1 7TOVWThA—HICEHOREK-—FEYOI >
7— Ko
[55:KkIE19] 1) 2 53— D-NH-(CH,)n1-La-Lb-Lo-ER3 D#EE A,
~NH-CH,-C (=0) -,
-NH-(CH,) ,~C(=0)-, XI&
-NH-(CH,);-C(=0) -,
THZDBERESHS T TOWTIA—IBICEHORAE—FEYI >V
T—h,
[FEkIE20] )=, -L'-L2-LP-TRINDIEED") » H—TdH B55KIE
1TH5 1T 20WINA—IRICEHOME—FYI a5 —h,
[E5:Kk1821] L' A-(Succinimid-3-yl-N)-(CH,)n2-C(=0)-T&H Y., n2hA2 M55
DEHTHY. L2HABBEETHDIERIEZ O ICEHOMAF—FEYI >
Tag—bh,.
[E53Kk1E22] n2A6 THDEEKRIE2 1 ICRBBOMKE—EYI a5 — bk,
[85:k1E23] LPAY, CRImA2FAIESIULDT )5 hdA) IRTFR

OnCusp

TH>T. MEBELEEYICTHES L. DONRmMIRKET I /BE
BBBETH>THL TV UADHKET I VB EIFRSRNRT
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[EERIR24]

[EE5KIR25]

sFKIR26]

[EE53KIR27]

[EFK1R28]

[EEKIR29]

[EERIR30]

sERIR31]

[EE5KIR32]

[E53KTIR33]

[EB3KIR34]

[EEKIR35]

553RIF36]

FREETHDERIFA (CRBOMKE—FYI>Tas— K,

RTFREENADLB8DTI/BTHERIND) v H—TH35E
KIE2 SICERBOME—FENI T as— b,

CRImD, 7N ohbidzd ) IRTF R, 2F7£IE3DTY)
UMNLRBZAYY OARTF RTHDFHEKIF2 3ICEBHBHOHIAE—FEH T
voakr—=hk,

RFPF R > H—HGEFGG, XIFGGFGGCTH DHHEKRKIE2 3 M52 5
DODWIThHA—IRICEHOMAK—FYITa5— b,

L' A-(Succinimid-3-yl-N)-(CH,)n?2-C(=0)-TdH Y. n2h2 M55
DERTHDHERE2 31526 DVWTNMHN—IBICEHOMAK—FEY
arPasg—h,

n2H5 THDFEKRIEBE2 7 ICRBBORE -y as—h,

L1 A% (Succinimid-3-yl-N)-CH[ - (CH,) n3-COOH]-C(=0)- T % &K
HIILRHEOME—FEYaA>2ar—h,

N2 %7/ E3 THBHERE2 QICEHOME—FEMO > Vs —
Mo

L2 AH%-N[-(CH,CH,~0)n7~-CH,CH,~0H]-CH,~C (=0)-T > % 55K IR 3 ICEC &
Ok —FEYaA>voar—hk,

nN"HA2H054THDFEKIRI 1 ICEBBORAF—FEPa>rT 25—~

1) A —h -L1-L2-LP-NH-(CH,)n1-La-Lb-Lc-TRINDEED
) H—THBERBE29HN153 20W\WFhHh—IBICEEHOTE -5
WMarvoas—~h,

LeAt, —C(=0)-THBFHEKRIE3 I ICEHDOFE—FYa 14—
Mo

NMNTHAS3THDZDEBEKRKE29HS5340VWTNA—IHICEEH DR
K—FYya>Tas—h,

LPAS, GGFGTH BFERIE2 9H5 3 5 DVWTNHA—IHICEEHDHK
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[EERIR37]

[E53Kk1E38]

[EERIR39]

—EYarTas— b,

1) 2 73— D-NH-(CH,)n1-La-Lb-L<-ER3 D#EE A,

~NH-CH,-C (=0) -,

-NH-(CH,) ,~C (=0) -,

=NH-(CH,) ;~C (=0) -,

~NH-CH,-0-CH,~C(=0)-, Xi&

~NH-(CH,) ,~0-CH,-C (=0)-

THHDHBERE290M53 60WFhD—IHICEHOME—FEWI >
ay— b,

1) 2 73— @D -NH-(CH)n1-La-Lb-Le—ER4> D#EE A,

=NH-CH,—-C (=0) -,

-NH-(CH,) ,-C(=0)-., X%

-NH-(CH,);-C(=0)—-,
THZBERE29HMS5360VWTFNHh—BICBHOMEK-—FyYa Y
ag— bk,

ME—FYI> Va5 —MNMIBITI2EY—) Vo H—EEBDH, KR
DEY— )V Hh—RBEOEISRIEND 1 EOBETHDIEREIX
2 ICERHMOMGE—FEYIA T a5 — b
~(Succinimid-3-y L-N)~CH,CH,CH,CH,CH,~C (=0) ~-DGGF-NH-CH,CH,CH,~C (=0
)— (NH-DX),

—(Succinimid-3-y L-N)—-CH,CH,CH,CH,CH,~C (=0) ~-DGGF-NH—CH,—0-CH,~C (=0
)~ (NH-DX) .

~(Succinimid-3-y L-N)-CH,CH,CH,CH,CH,~C (=0) -DGGF-NH-CH,CH,~0-CH,-C
(=0)-(NH-DX) .

~(Succinimid-3-y L-N)~CH,CH,CH,CH,CH,~C (=0) ~-DGGF G-NH-CH,CH,CH,~C (=
0)-(NH-DX).

~(Succinimid-3-y L-N)~CH,CH,CH,CH,CH,~C (=0) -DGGFG-NH-CH,~0-CH,~C (=
0) - (NH-DX).
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~(Succinimid-3-y L-N)=CH,CH,CH,CH,CH,~C (=0) ~-DGGF G-NH-CH,CH,~0—CH,-
C(=0)-(NH-DX).

~(Succinimid-3—y L-N)=CH,CH,CH,CH,CH,~C (=0) ~KGGF~NH-CH,CH,CH,~C (=0
)—(NH-DX)

~(Succinimid-3-y l-N)—CH,CH,CH,CH,CH,~C (=0) ~KGGF-NH~-CH,~0~CH,~C (=0
)—(NH-DX)

~(Succinimid-3-y l-N) —CH,CH,CH,CH,CH,~C (=0) ~KGGF~NH-CH,CH,~0-CH,~C
(=0)-(NH-DX)

—(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~C (=0) ~-KGGF G-NH-CH,CH,CH,~C (=
0)-(NH-DX).

—(Succinimid-3-y-N)-CH,CH,CH,CH,CH,~C (=0) -KGGF G-NH-CH,-0-CH,-C (=
0)-(NH-DX).

—-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~C (=0) -KGGF G-NH-CH,CH,—0—CH,-
C(=0)-(NH-DX).

—CH,—C (=0) -NH-CH,CH,-C (=0) -DGGF-NH-CH,CH,CH,~C (=0) - (NH-DX) ,
—CH,-C (=0) -NH-CH,CH,-C (=0) -DGGF-NH-CH,-0-CH,-C (=0) - (NH-DX)
-CH,-C (=0)-NH-CH,CH,~C (=0) -DGGF-NH-CH,CH,~0—CH,~C (=0) — (NH-DX) ,
-CH,-C (=0) -NH-CH,CH,~C (=0) -DGGF G-NH-CH,CH,CH,~C (=0) - (NH-DX) ,
-CH,-C (=0) -NH-CH,CH,~C (=0) -DGGF G-NH-CH,—0-CH,~C (=0) — (NH-DX),
—CH,—C (=0) -NH-CH,CH,—C (=0) ~-DGGF G-NH—CH,CH,~0—CH,—C (=0) — (NH-DX) .
~CH,~C (=0) ~NH-CH,CH,~C (=0) ~KGGF~NH—CH,CH,CH,—C (=0) — (NH-DX) ,
—CH,~C (=0) ~NH-CH,CH,~C (=0) ~KGGF—NH-CH,—0—-CH,~C (=0) - (NH-DX),
~CH,~C (=0) ~NH-CH,CH,~C (=0) ~KGGF~NH-CH,CH,~0~CH,C (=0) - (NH-DX).,
—~CH,~C (=0) ~NH-CH,CH,~C (=0) ~KGGF G—NH—CH,CH,CH,~C (=0) - (NH-DX) .
~CH,~C (=0) ~NH-CH,CH,~C (=0) ~KGGF G-NH—CH,~0~CH,~C (=0) - (NH-DX) ,
—CH,—C (=0) -NH-CH,CH,—-C (=0) -KGGF G-NH-CH,CH,—-0-CH,~C (=0) — (NH-DX) ,
-C(=0)-cyc. Hex(1,4)-CH,—~(N-ly-3-diminiccuS)-S-CH,CH,—C (=0) -DGGF
—NH-CH,CH,CH,~C (=0) - (NH-DX)
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-C(=0)-cyc. Hex(1,4)-CH,~(N-Ly-3-diminiccuS)-S-CH,CH,—C (=0) -DGGF
~NH-CH,~0-CH,~C (=0) - (NH-DX) .

-C(=0)-cyc. Hex(1,4)-CH,~(N-ly-3-diminiccuS)-S-CH,CH,-C(=0) -DGGF
~NH=CH,CH,~0—CH,~C (=0) - (NH-DX) .

-C(=0)-cyc. Hex(1,4)-CH,—~(N-Ly-3-diminiccuS)-S—-CH,CH,—C (=0) -DGGF
G-NH-CH,CH,CH,~C (=0) - (NH-DX) .

-C(=0)-cyc. Hex (1, 4)—-CH,-(N-ly-3-diminiccuS)-S—-CH,CH,—C(=0) -DGGF
G—NH-CH,~0—CH,—C (=0) - (NH-DX)

-C(=0)-cyc. Hex(1,4)-CH,~(N-Ly-3-diminiccuS)-S—CH,CH,~C (=0) -DGGF
G-NH-CH,CH,-0-CH,~C (=0) - (NH-DX)

-C(=0)-cyc. Hex(1,4)-CH,~(N-Ly-3-diminiccuS)-S—CH,CH,~C (=0) -KGGF
—-NH-CH,CH,CH,—C (=0) = (NH-DX) ,

-C(=0)-cyc. Hex(1,4)-CH,—(N-ly-3-diminiccuS)-S-CH,CH,—C (=0) -KGGF
—-NH-CH,-0-CH,-C (=0) - (NH-DX),

-C(=0)-cyc. Hex(1,4)-CH,-(N-ly-3-diminiccuS)-S-CH,CH,-C (=0) -KGGF
-NH-CH,CH,—0-CH,-C (=0) - (NH-DX) ,

-C(=0)-cyc. Hex(1,4)-CH,—~(N-ly-3-diminiccuS)-S-CH,CH,—C (=0) -KGGF
G-NH-CH,CH,CH,~C (=0) - (NH-DX)

-C(=0)-cyc. Hex(1,4)-CH,—(N-Ly-3-diminiccuS)-S-CH,CH,~C (=0) -KGGF
G-NH-CH,~0—CH,~C (=0) - (NH-DX) .

—C(=0)-cyc. Hex (1, 4)—CH,~(N-Ly-3—diminiccuS) —~S—CH,CH,~C (=0) -KGGF
G-NH-CH,CH,~0-CH,~C (=0) - (NH-DX)

—C (=0) =CH,CH,CH,CH,CH,CH,~C (=0) ~DGGF-NH-CH,CH,CH,~C (=0) - (NH-DX) .
—C (=0) —CH,CH,CH,CH,CH,CH,~C (=0) ~-DGGF-NH-CH,~0-CH,~C (=0) - (NH-DX) .
—C (=0)-CH,CH,CH,CH,CH,CH,~C (=0) ~DGGF —NH—CH,CH,~0—~CH,~C (=0) - (NH-DX)
-C (=0)-CH,CH,CH,CH,CH,CH,-C (=0) -KGGF-NH-CH,CH,CH,—C (=0) = (NH-DX) ,
-C (=0)-CH,CH,CH,CH,CH,CH,~C (=0) -KGGF-NH-CH,-0-CH,~C (=0) — (NH-DX) ,



OnCusp
2955 of 10951 Ex. 1038
WO 2014/061277 308 PCT/JP2013/006178

~C (=0) ~CH,CH,CH,CH,CH,CH,~C (=0) ~KGGF ~NH—CH,CH,~0-CH,~C (=0) - (NH-DX)
~C (=0) ~CH,CH,CH,CH,CH,CH,~C (=0) ~DGGF G-NH—CH,CH,CH,~C (=0) - (NH-DX) ,
~C (=0) ~CH,CH,CH,CH,CH,CH,~C (=0) ~DGGF G-NH~-CH,~0~CH,~C (=0) - (NH-DX)
—C (=0) ~CH,CH,CH,CH,CH,CH,~C (=0) ~DGGF G-NH—CH,CH,~0-CH,~C (=0) - (NH-DX
)N

—C (=0) -CH,CH,CH,CH,CH,CH,~C (=0) ~KGGF G-NH-CH,CH,CH,~C (=0) - (NH-DX)
~C (=0) -CH,CH,CH,CH,CH,CH,~C (=0) ~-KGGF G-NH-CH,~0-CH,~C (=0) - (NH-DX)
-C (=0)-CH,CH,CH,CH,CH,CH,~C (=0) -KGGF G-NH-CH,CH,~0-CH,-C (=0) - (NH-DX
IR

—-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~C (=0) -DGGF - (NH-DX) ,
—(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~C (=0) -KGGF - (NH-DX) ,
-(Succinimid-3-yl-N)-CH,CH,CH,CH,CH,~C (=0) -DGGF G- (NH-DX) ,
—(Succinimid-3-y -N)-CH,CH,CH,CH,CH,~C (=0) -KGGF G- (NH-DX) ,

-CH,-C (=0)-NH-CH,CH,~C (=0) -DGGF - (NH-DX)

-CH,-C (=0) -NH-CH,CH,~C (=0) -KGGF - (NH-DX) ,

-CH,-C (=0) -NH-CH,CH,—-C (=0) -DGGF G- (NH-DX) ,

—CH,—C (=0) -NH-CH,CH,—C (=0) ~-KGGFG— (NH-DX) .

—C(=0)-cyc. Hex (1, 4)=CH,— (N-Ly-3—d iminiccuS)-S—CH,CH,—C (=0) ~DGGF
—(NH-DX).

~C(=0)-cyc. Hex (1, 4)=CH,- (N-Ly=-3~d iminiccuS) -S—CH,CH,~C (=0) ~KGGF
—(NH-DX) .

~C(=0)-cyc. Hex (1, 4)=CH,- (N-Ly-3~d iminiccuS)-S-CH,CH,~C (=0) ~DGGF
G- (NH-DX),

-C(=0)-cyc. Hex(1,4)-CH,—(N-ly-3-diminiccuS)-S-CH,CH,—C (=0) -KGGF
G- (NH-DX),
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~C (=0) ~CH,CH,CH,CH,CH,CH,~C (=0) ~DGGF— (NH-DX) ,

~C (=0) ~CH,CH,CH,CH,CH,CH,~C (=0) ~KGGF— (NH-DX) .

~C (=0) ~CH,CH,CH,CH,CH,CH,~C (=0) ~DGGF G~ (NH-DX) .

~C (=0) ~CH,CH,CH,CH,CH,CH,~C (=0) ~KGGF G~ (NH-DX) .

—(Succinimid-3-y [=-N)=CH,CH,CH,CH,CH,~C (=0) ~GGF GG~ (NH-DX) .
—(Succinimid-3—y -N) ~CH,CH,CH,CH,CH,~C (=0) ~GGF GGG~ (NH-DX) .
-CH,-C (=0) -NH-CH,CH,—C (=0) ~GGF GG— (NH-DX),

~CH,~C (=0) -NH-CH,CH,~C (=0) ~GGF GGG (NH-DX) ,

-C(=0)-cyc. Hex (1, 4)-CH,—(N-Ly-3—-diminiccuS)-S—CH,CH,~C (=0) -GGFG
G- (NH-DX).

-C(=0)-cyc. Hex (1, 4)-CH,~(N-Ly-3-diminiccuS)-S—CH,CH,~C (=0) -GGFG
GG-(NH-DX).

-C (=0)-CH,CH,CH,CH,CH,CH,-C (=0) -GGFGG- (NH-DX) ,

-C (=0)-CH,CH,CH,CH,CH,CH,~C (=0) -GGFGGG— (NH-DX) ,,

Z 2, -(Succinimid-3-yl-N)-iE k= :

-

O
TRINZEETHY., TOHEDDIHMTHREEESL., 1HDER
JRFLETINEEG ) v H—RBERNOAFL VEEHEEL.
cyc.Hex(1,M)ix1, 4->oa~nx> L VvEAETRL, -(N-ly-3-dimini
ccuS)-iF R :

_Nb/

Q
TRINZBEETHY., COEDODD3IMTL2ERES L., 1{DORER
FETZOBEEASD ) v H—BEROAFL VEEFEESL.
-(NH-DX) (&, k=
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He
Me - o
E
O
;o
Me
TRINDG, THO7I/EODBREFIEABAUEAL>TWBET
» 5,

[5EKIFR40] 1k d 7Y OMESHILEMOTTREEHA. 15056 1 OEDE
HTHIBEREBE1IHNMS390VWTNA—BICEBHOMK—FYa Y
ag— bk,

[E53KIE41] TiInEH-Y OMESEEEYOTE/EEEA. 155 8EDEEH
THHBERBEI1HL5390VWTIM—IBICEHORE—FEYOI >
Tk,

[E53KkI842] TIARH 7Y OMBEBEHELEYOFEEEEH. 315 8EDEHF
THDEBEREIHS5390VWThIA—IHICEEHOREK—FENYI >
7— Ko

[5E:3K1H43] kDS, ERIMIRE A SR T X 2. ERMIRRICHES TE D
BRI ICREL TE 25, ENMiREEE T 2HED—XiETh
DM %EZRATZMETHBEREI NS4 20VWTNH—IRICE
HOME—FYWa>Iasr—hK,

[E53Kk1R44] ERRE A RSB TH 5B KIEL S ICEBOMAF - P
T—h,

[E53KI545] TuikAS, LA 3 3Huk. HiB7 —H 34k, :iCa n A gk, #i

CD2O0#uk, :iCD 2 2#itk. :CD 3 Offk, 1 C D 3 3 fiulk,
MCDG56Hk, MCD7O0HKk, MICEAfMKE. MCr iptof
X, TEp h A2#itk. :iG 2 5 OHilk. FAIMUC 1 Hiik. HiGPN
MBHE, fil ntegrinfitkh iAPSMAHK fiTena
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sEKIR46]

sFKIR47]

FEKIR48]

385RIR49]

553RIE50]

553RIE51]

sEKIR52]

EE3KkI1E53]

FRKIR64]

scin—CHitk, fiSLC44A4dHE, XiFHMe sot he l
i NIMATHZBERIFET HS54 4 D0OVWT D —IRICEEFHOTMAK — Y
avPab—Nh,

EA, :iB7 —H 3k, :RnCD 3 Ok, ;,iC D 3 31k, X
IEFICD7 OMAKRTHDIBERIFET NS4 4DVWITNA—IRICEEEHDH
w—FWPa>Tas5— b,

nEDS, MB7 —H3IMHKETHDEKRKIETIHNS44DWFTNH—IE
ICREEOME—FEMOa>ar—h,

FREIHNSA44D0WVWTNA—IHICESHOMAE—FEYI > a5 —
MNRIEZEDIREASHET DEZ,

FERIFB1IA2S44DWTNA—IRICEROME—FEYWI> a5 —
fRIGZEDREZSHE T 5MEESERC/XIFNER,

. BE. IRIBLRE. KigkE. RIRE. SHRBEFE. o0
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filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“Q” document referring to an oral disclosure, use, exhibition or other means

“‘P”  document published prior to the international filing date but later than
the priority date claimed

“T”  later document published after the international filing date or priority
datc and not in conflict with the application but cited to undcrstand
the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family
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Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y WO 2002/000734 Al (Daiichi Pharmaceutical Co., 1-30,33-52
A Ltd.), 31-32

03 January 2002 (03.01.2002),

entire text

& US 2003/0166513 Al & EP 1298145 Al

& CN 1449412 A
Y JP 11-092405 A (Daiichi Pharmaceutical Co., 1-30,33-52
A Ltd.), 31-32

06 April 1999 (06.04.1999),

entire text

(Family: none)
Y JP 10-095802 A (Tanabe Seivyaku Co., Ltd.), 1-30,33-52
A 14 RApril 1998 (14.04.1998), 31-32

entire text
& US 5892043 A & EP 781781 A2
& CN 1158334 A

Form PCT/ISA/210 (continuation of second sheet) (July 2009)




OnCusp

2969 of 10951 Ex. 1038
INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2013/006178
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This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L Claims Nos.:. 53-54
because they relate to subject matter not required to be searched by this Authority, namely:

Claims 53-54 pertain to therapeutic methods for a human being and thus
relate to a subject matter on which this International Searching Authority
is not required to carry out an international search under the provisions
of PCT Article 17(2) (a) (i) and [PCT Rule 39.1(iv)].

2. |:| Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This Intcrnational Scarching Authority found multiplc inventions in this intcrnational application, as follows:

L |:| Ags all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

0

As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. |:| No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest |:| The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

|:| The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

|:| No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)
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& US 2008/0305044 Al & EP 1817341 A2 & WO 2006/065533 A2
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TA] FRICBEO S 5 3R <. — RO /KEL R 1T [EEEHEEE OB HRICAR IR TH - T

H D HEAL FIE$T 5 HOTiR 72 <, BHOFRE ST ER
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04. 12. 2013 _ 17. 12. 2013
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3. {0 #KkHE WX, WEFE RO TH - TP C THHIS. 4(a) D 2 LR U ILOHTIZ
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T W THERE LT,

2.7 BIMREEFHREZERT AHECHRL, TR TCOPFEARELTFRFEICOWVCHRET 52 LN X7 ¢, BIAE
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(30)

71

72)
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10-2013-0017588 2013 1 24 19 4 5] (19.02.2013) KR
10-2013-0017591 2013 3 24 19 2 (19.02.2013) KR

& 992 AE gL (CELLTRION) [KR/KR]; 406-840 ¢]
HAl Ae opFtuu =51 WA 19 AE R IPH,
Incheon (KR).

Wz} ¥4 FE (PARK, Young Jun); 443-470 7 7] =
FAA FF G B9 2 1526, 713 5 601 Z, Gycong-
gi-do (KR). AA I (JEONG, Jin-kyo); 151-770 A & A]
Fet HAEE 80, 114 T 202, Seoul (KR). H4v
(CHOI, Young Mi); 446- 903 A E & A ANZT A
T2 2294d 19, 301 &, Gyeonggi-do (KR). °] o B |

(LEE, Minseob); 406-840 <1 H A] 347 AW Aol &
130 1 24 80, 103 = 903 3, Incheon (KR). 7 93
(KIM, Yeon Jung); 406-840 21 A Al 1=+ Al Aloto)
2 50,801 & 803 &, Incheon (KR). ARY KM,
Kyoung Suk); 406-761 91 A A] 447 A A= 212
109 & 1109 %, Incheon (KR). i]-’e?i (CHOI, Joon
hun); 446-581 F 7] &= &4 7155 A'Fs = 128,
907 T 1802 &, Gyeonggi do (KR). o] A A (LEE, Jin
Seo); 446-911 73'7] EAdA 7EF ‘”ﬂ%—ﬂtﬁi
455-10, 103 & 2001 Q Gyeonggi-do (KR). & &

(CHO, Eun Joo) 446916 A7) = S2lA] 7| BT E‘ﬂ 5
= 21-5, 603 &, Gyeonggi-do (KR). %ﬁ% (SONG, Hy-
unnam); 445-360 A 7| = 3} A F 7] E 990, 103 =
702 3., Gyeonggi-do (KR). &4 £ (PARK, Sung Jun);
440-330 A7 = FRA] G FAFE 187 WA 19,
111 & 2002 %, Gyeonggi-do (KR). 1% (LEE, Jong-
hyoup); 446-914 7371 %= S0 A 71 ET AE 5= 128,
907 & 1802 3., Gyeonggi-do (KR). O]}Sr‘a (LEE, Mat-
thew Sangyup); 446-911 471 &= &AA 7] &7 98
# 126, 2501 & 1401 3, Gyeonggi-do (KR). ©] el &
(LEE, In-Suk); 446 903 7ﬂ7]£ BIA 71EF FHEHE
72 WH A, 23, 202 3., Gyeonggi-do (KR) AEF KM,
Joon woo); 446-914 A7 = & 7 EF FEYR
788 ¥ 4 20,312 & 703 5., Gyeonggi-do (KR). %l%kl

[che = Az

(54) Title: ANTIBODY-LINKER-DRUG CONJUGATE, PREPARATION METHOD THEREFOR, AND ANTICANCER DRUG
COMPOSITION CONTAINING SAME

GH e3P Y x

| EI;.I o2 HSH

of= ZEHA, o H=gg R

i

e

o
_o'j
rr
oo

SRIESSE

(57) Abstract: The present invention relates
to an antibody-linker-drug conjugate in which

1600
~o-GL (BEHET 0 mg/kg) EE
1400 G2 (5188 11 1.25 mglky) FF
~&-G3 (BB L1 me'kg)  FF
f200 4 04 (BHEE 11120 my/kg) FF

~-G5 (SHSHE 16 1.25 maska) O
-m-G6 (HEE FB 5 mg/kg) FF
——G7 (SEE H8 20 mg/kay FF
——GB (E1EHE F10 128 mg/kg) FF
-G8 (HHE F105 my/kg)
—#~G10 (SR 10 20 moskod FF
-8~ G11 (H4EL 20 mysky; GG

?

{Tumor velume (m'
3 8
a8 a

8
<]

|23
o
[=1

=]

T k
2 2B 28
Time after administraion (days)

K T H
7 1 14 g
A single j,v. injection
n= & mice per group

B O S <A
R e R K —— R —— R
32 2B 329 43 46 40 53 B

an antibody and a cytotoxic drug are conjug-
ated through an enzyme cleavable peptide
linker capable of directly binding to a lysine
residue of an antibody, a preparation method
therefor, and an anticancer drug composition
containing the same as an active ingredient.

o El—zﬂ‘q alo] Al =t

EE ... Negative control group
FF ... Compound
GG ... Herceptin
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AARF (F=9 A e o, 75T Be TH2
= dele nEE 95F9): AE, AG, AL, AM, AO,
AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ML,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,
NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
RW, SA, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH,
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ZA, ZM, ZW.

g Fale EEE 93o]): ARIPO (BW, GH, GM,
KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ, UG,
ZM, ZW), F2FA] o} (AM, AZ, BY, KG, KZ, RU, TJ,
T™), 9 (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
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% Al A

Wy e 94g geh 42 7 Al-A - R AR, o) Az
s Aol k. wu} ?xﬂ@.zi

]—ﬂ

2 ~ =5 A~ T = H A & IE

2] dssr = 9= a4-FElE FEol=
=) 5}

ARt W s vl d 2 A v B FdRy
7 Sol A, oFe] LEJ- of A& AL dvt. T1e,
ol 242 ol Asto] ghe] QAL vl 713z ST
%S| ]Tﬂ‘[Sharkey et al., Adv. Drug Del. Rev., 2008,
1407-1420]. o] 21§ A A& =53] A¢ ke 2 Ao of=& A3
g} A|-oF & A 31 A (antibody-drug conjugate: ADC)7} Al 22 & Bl 2] gLA]|
) & A 24 72k 51 ) T Chari, Acc. Chem. Res., 41(2008), 98-107]. ADC+=
MR FE IE1= T A S o)|5-8 ¥4 ZUAM o Yo Ael 4o =2 AUt

R EE==R e B | e = AL
<~ ) S (internalization) X3 22 A (monoclonal antibody: mAb)®]]
A g (conjugation)A] 71 AL &Ju] 3t} $kajo] Al Tl ADCI= o] A 9] 84
P& Tl 324 Al Eol Adske] AlE HE I E Y, ofof wphA] A Z 54
o}E EEi % i ADCEYE ¥elHo] L A4Sl Fis S b
H Y} [Hamblett et al., Clin. Cancer Res., 10:7063-7070, October 15, 1999].

ADCe| A& flell GA ok M EFA oS avpdog fJadstr] HelM=
el o el o] & 7] (linken)E ©]-&-3H= g o] R A o]t} o] w AMEH =
g1 o] Pl E A9 o) 23z 3 mehE, Aol =, kel = YA Fol g
ADC7F B4 o2 #h-8-517] flell A= 7] 4 o5 ADCS] Al 7FA] - o—U-j\—?_]
mAb, ¥ 7] R A E5A oFE B5 dA g o] 49 715 S L3 8l oF $hr}[Chari,
Acc. Chem. Res., 41(2008), 98-107].

d

W) TS| A6214.345% 00 = 5 ] 4B ol EAlshz A el kel
7}l X (cathepsin)ol] 2] 5} —foﬂﬂ—— #4331 & (enzyme cleavable) $ El o] =
GG o) B3 52U AL B 5 A5 b FA o] A A2 ADCT}

HAMEX (= K262)
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HALE o] ek, T, v FEE] 417,964,566 % 0 = 4> & A-F-81 8 s Elo] =
A E AFE5} o] MeVal-Val-Dil-Dap-Norephedrine(MMAE) 2
MeVal-Val-Dil-Dap-Phe(MMAF) ¢} 32 A| ¥ =54 oF&-& g A ghA[Z]
ADC7} B.a1x o] 9}

FTdlo] E4-HA S fetol = H A E o]-8g ADCE Aol W=,
HAE Ao Fgahi= E o w2 a4 9} v B] @ E ¢ o] E(dithiothreitol: DTT)$}
2 A E JEEAIA F Ao EAlShE Tl A sho] = A gt o R RE A
B 275 AT -, A4 E g7 ¢ HAE st 7= AFE gk ey
LA E AHS A o] A YAt A% S e WA EA4 s
kA g2 A o] HE o] Hwky a1, o] B 1E FhA| o] ghelel o §F X3} o
v g 3kg & 4 ATk g B whg Al gAY F R 4Rl FEl & - hkelo]
& ADCS] AAE oA HA sh= a¢lo] ¥ 7|5 gtr}. ob-& 2 vh-g <l A 7
AA A FAE A (aggregation)sho] HF ADCE| =& 0| Yol &= HA| H =
A

gk Al o] HA vl Adatol = 23S S AIA Bl E A sHE tiAlell,
2-0] 1] =] @ FH(Traut's reagent) 2} £ T 7] A Al ok g4 2] 2ol xl
ZE71e] ofu| =71 E HESAIA HEVE AT 5 = Ao A A glon,
o] A-g-oll = Ao AFH Bl=7] A AleFe] AH7F0 ol A 5= ZH7HA] v kg

Al

g

.

RS Hola, A E Bl e HAE HEAI A w2 FA el /A7
Ate Blevl o H A7 A3 H A 22 BleY| 7 A8 Bl= 437t

H
vt webs] Alzg ADC= ¥ 7 7F 235 A 2 EF e d e &4,
2.

Bl 2] A4 Alfo e HlEE ] Fo& 23 ADCel A%, 53] A A
e A oFE &2 8)o] x| b HA AL 7FX) 31 9t
gy o] AbA % 4
712 A

Vol 252 7] 5 upe) e WA ah A @b A o] Pz WY gle]
A S oFBo] gAo] 4 3E ADCE /| AslarA)l o o] AT AEd A}
A o] go]xl o] A A¥e 4= = AR E fetol= YAE
Algsto] Zuf o] Febo) = WA A RS FEe 2 9L S ol ¥
HErg - 9kl Bt 7| ¥ %),

whelba], Bk o] gk x).o ak o] gho]al rle A AE 5 e
AT frtel= Y72 B A ok Al Fi g o] 1
8- 72 AFAH 2 4 Fsh= ot}

Vool the B 4] @A 8 A E 158 R A 2ss
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Boubrg o] i Ul WA Y] A -2 AFA 2 £3hEE oAl



2977 of 10951
WO 2014/107024

[13]

[14]

[15]
[16]
[17]

[18]
[19]
[20]
[21]
[22]
[23]
[24]
[25]

[26]
[27]
[28]
[29]
[30]
[31]

[32]
[33]
[34]
[35]

L2 & A o],
D+ =9 A,

Ab——NH

71 Aol A,

Abs= @A o] aL

X Ci-Ce9l OL% A7) = C-Ced Al ZF RS Z 7] 0],

R 74, S| =F A, C-Cy 2] &=1A]7]

Ry 74 = C-Cu8] & 7] o,

Ry 4, 3| =F A, C-Cu] E=A17], ofv]
3] =5 Al o] 1] = (=N-OH)°] ],

R,i= oF” 7ol aL

n 1 WA 50

—] -

=, 5 2(=0)

(5514 1-2)

OnCusp
Ex. 1038
PCT/KR2014/000005

BT S 2(=0)°] 3

T
L=



OnCusp

2978 of 10951 4 Ex. 1038
WO 2014/107024 PCT/KR2014/000005
[36] . ]
Lo
Ry N A~ N
N N
R 0 A ‘g\\g/ /( HNT-Ab
R
és O/\)NT A JJ\O/ | > o ~ o 0. X o
,\ﬁ H = S
Ry Ar = H)‘\l/ﬁN\[K\NJJ\/\/\/ N {
o) Q
a-2) “NH
| 041\NH2 _In

[37]
[38]
[39]
[40]
[41]
[42]
[43]

[44]
[45]
[46]
[47]
[48]

[49]
[50]
[51]
[52]
[53]

[54]
[55]
[56]

7] A el A,

Ab:= 'E;liﬂ o]

X C-C 2l OWA V] = CrCeol Al EE S ZI VoY,

R, Ry, Ry H Ry 2 5 A 05 4 B C-C,8] 7] o) ot

Ar- o} 2 7] o],

7= A T AbAo)ar,

Rsi= Z7F A4d v 74 2= C-C, o € 7ol at, Zz7F At o) & A8 A
o,

Rei= T4, B| A, C-Co €A77 B S 4(=0)0] AL

n-> 1 WA 50]t},

(8514 1-3)

I L o /_I—% N-Ab

aI-3)

71 A el A,
Abi= GlFA| o] a1,
X+= C,-Cy /] 2%7] L C3'C69] }\] 'g‘flﬁ%%].ﬂ O]U:]’
R, Ry, Ry H Ry 22 59 H 02 24 = C-C,2] ¢zl 7]o]a
R+ T/\ ati}\] CI'C4‘/] ?ﬂf’z’l‘}‘] ], ]‘ ]i, %»]1\—(:0) LA S
S| =54 o] 1] I (=N-OH)°| H,
Arg o}l 7o) a1
Y= A = Al so) ],

Rev= Y7F Aadd o) 74 5= C-C o & 7]0)aL, Y7F Abadd w) EA)614)



OnCusp

2979 of 10951 Ex. 1038
WO 2014/107024 PCT/KR2014/000005
gom,
[57] n<> 1 W *] 50|t}
[58]
[591] [&}8}2] 1-4]
oy - N ]
’ \(@/ \L HNt+Ab
1 xSk P
5O R LT WL
H ¢ k/[ l"( R;\I To( ©
R, o7 ~NH 1-4
Oth/Lj;rRs -4
— —nhn
161] 7] A el A,
[62] Ab+i= Aol a1
[63] X= C-Ceol & V] = CCool Al EE A VoY,
[64] R, Ry, Ry, Ry, R, D Ry 247} S A 0 & S = C-C,9 2 7] o) a1,
[65] Rsi= 4, 3| EFA], C-Ch0] &A1V, o i i, £ 45(=0) 5=
3| =5 Al o] 1| 1o (=N-OH)°| H,
[66] ArZ ol 7]o] a1,
[67] YL—_ ;d I~ I;EL—_ /\]_,/\ o]tt]
[68] Re= Y7F A Y ] 24 1= C-Ce] &z 7 o)ar, Y7F A4 2wl & &%)
o,
[69] n 1 WA 50t
[70]
[71] B WYMol C-Cel &4 7= ¥ A 1 X s/ 2 7" A8 £
A gt s oy, o & %Oi e, of|e n-Z 2 n-FE n-wd,
n-=g ol L} o]of g 1= A2 ol
[72] B WG HA A C-Co2] ANEZL AV = a3 WA 672 A 193
A 9|, S B A EEEEI A SFERY A E29d,
AlE 2 Fol £3E L o)) gHA H = A2 ol YT}
173] HE G Aol C-Ce] LFA V= a1 WA 4z Ay A8 e
WA AFAI 7 E o, | F A, o] EA], n-EE2IEA] Fo] EFHE| L} o] o
A == AL ol
[74] B HAA oA C-Cye] 7= 'AT 1WA 42 S5 2 E =
WA E A E ou|siy, ol & Eof, v, ol n- 22 i 22 n e,
i, R E ol 2R o]of) 1 1= A2 of T}
[75] 2 G A A ol 7]z o} 2w H 7] 9} " 2ol 2w H 7] E 1E5 9]



	Ex. 1038 162 App Prosecution History_Part_D
	22428_17010162_10-01-2020_FOR




