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administering the parent nucleoside alone. Enzyme-mediated hydrolysis of the phosphate
ester moiety produces a nucleoside monophosphate wherein the rate limiting initial

phosphorylation is unnecessary.

SUMMARY OF THE INVENTION

The present invention is directed toward novel phosphoramidate prodrugs of
nucleoside derivatives for the treatment of viral infections in mammals, which is a
compound, its stereoisomers, salts (acid or basic addition salts), hydrates, solvates, or

crystalline forms thereof, represented by the following structure:

3b R?
R | | | " o Base
R3a N—FP
| \\\“‘
1 RS
CO,R* OR RS
Y X
|
wherein

(a) R' is hydrogen, n-alkyl; branched alkyl; cycloalkyl; or aryl, which
includes, but is not limited to, phenyl or naphthyl, where phenyl or naphthyl are
optionally substituted with at least one of Cy¢ alkyl, C,¢ alkenyl, C,4 alkynyl, Cy
alkoxy, F, Cl, Br, 1, nitro, cyano, C;_ haloalkyl, -N(Rly)g, Cy acylamino, -NHSO,C,
alkyl, -SO,N(R");, COR", and -SO,C.6 alkyl; (R" is independently hydrogen or alkyl,
which includes, but is not limited to, C1.5 alkyl, C1.jo alkyl, or C1¢ alkyl, R" is —OR' or -
N(R));

(b) R%is hydrogen, C 11 alkyl, R* or R* and R together are (CH), so as to
form a cyclic ring that includes the adjoining N and C atoms, C(O)CR*R*NHR', where
nis2to4andR', R*, and R*;
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(c) R* and R™ are (i) independently selected from hydrogen, Ci.10 alkyl,
cycloalkyl, -(CHz)o(NR™),, Cy hydroxyalkyl, -CH,SH, -(CH2):S(0)qMe, -
(CH,)sNHC(=NH)NH,, (1H-indol-3-yl)methyl, (1H-imidazol-4-yl)methyl, -
(CH,).COR™, aryl and aryl C,_; alkyl, said aryl groups optionally substituted with a
group selected from hydroxyl, Cy 1 alkyl, Cy alkoxy, halogen, nitro and cyano; (ii) R*
and R™ both are C 16 alkyl; (iii) R* and R™ together are(CH,)s so as to form a spiro ring;
(iv) R* is hydrogen and R* and R together are (CH,), so as to form a cyclic ring that
includes the adjoining N and C atoms (v) R* is hydrogen and R* and R? together are
(CHy), so as to form a cyclic ring that includes the adjoining N and C atoms, where cis 1
t06,dis0to 2, eis 0 to 3, fis 2to 5, nis 2 to 4, and where R? is independently hydrogen
or C ¢ alkyl and R*" is -OR' or -N(R*),); (vi) R* is H and R* is H, CHs, CH,CH,
CH(CH3),, CH,CH(CHs),, CH(CH1)CH,CH;, CH,Ph, CH;-indol-3-yl, -CH,CH,SCHj3,
CH,CO,H, CH,C(0O)NH,, CH,CH,COOH, CH,CH,C(O)NH,, CH,CH,CH,CH;NH>, -
CH,CH,CH,NHC(NH)NH;, CH,-imidazol-4-yl, CH,OH, CH(OH)CH3, CH,((4'-OH)-
Ph), CH,SH, or lower cycloalkyl; or (viii) R¥is CHs;, -CH,CH3, CH(CHs),,
CH,CH(CH3s),, CH(CH;)CH,CH3, CH,Ph, CH;-indol-3-yl, -CH,CH,SCH3, CH,CO;H,
CH,C(O)NH,, CH,CH,COOH, CH,CH,C(O)NH,, CH,CH,CH,;CH,NH2, -
CH,CH,CH,NHC(NH)NH;, CH,-imidazol-4-yl, CH,OH, CH(OH)CH3, CH,((4'-OH)-
Ph), CH,SH, or lower cycloalkyl and R* is H, where R is independently hydrogen or
alkyl, which includes, but is not limited to, C 0 alkyl, Cy.1o alkyl, or C, alkyl, R*" is —
OR' or -N(R*),);

(d) R* is hydrogen, C1_1¢ alkyl, C1_1 alkyl optionally substituted with a lower
alkyl, alkoxy, di(lower alkyl)-amino, or halogen, C;_jy haloalkyl, Cs 19 cycloalkyl,
cycloalkyl alkyl, cycloheteroalkyl, aminoacyl, aryl, such as phenyl, heteroaryl, such as,
pyridinyl, substituted aryl, or substituted heteroaryl,;

(e) R’ is H, a lower alkyl, CN, vinyl, O-(lower alkyl), hydroxyl lower alkyl,
i.e., -(CH;),OH, where p is 1 -6, including hydroxyl methyl (CH,OH), CHF, N3,
CH,CN, CH,NH,, CH,NHCH;, CH,N(CHs),, alkyne (optionally substituted), or halogen,
including F, CI, Br, or I, with the provisos that when X is OH, base is cytosine and RSis
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H, R’ cannot be N3 and when X is OH, R%is CHs or CH,F and B is a purine base, R’

cannot be H;
(f)  R%is H, CHs, CH,F, CHF,, CF3, F, or CN;
(g) Xis H, OH, F, OMeg, halogen, NH,, or Ns;

(h) Y is OH, H, C, 4 alkyl, C, 4 alkenyl, C, 4 alkynyl, vinyl, N3, CN, CI, Br, F,
I, NO2, OC(0)O(C4 alkyl), OC(O)O(C 1.4 alkyl), OC(O)O(Cy.4 alkynyl), OC(0)O(Cr4
alkenyl), OC_jy haloalkyl, O(aminoacyl), O(Cy_i¢ acyl), O(C,_4 alkyl), O(C,_4 alkenyl),
S(Cy.4 acyl), S(Cy4 alkyl), S(Cy.4 alkynyl), S(C,.4 alkenyl), SO(C_4 acyl), SO(C,4 alkyl),
SO(Cy.4 alkynyl), SO(C;4 alkenyl), SO2(Ci.4 acyl), SO2(Ci.4 alkyl), SO2(Cy.4 alkynyl),
SO,(Cy.4 alkenyl), OS(0),2(C14 acyl), OS(0)2(C14 alkyl), OS(O)(C,4 alkenyl), NHy,
NH(C_4 alkyl), NH(C; 4 alkenyl), NH(C,.4 alkynyl), NH(C;.4 acyl), N(C4 alkyl);, N(C.
18 acyl),, wherein alkyl, alkynyl, alkenyl and vinyl are optionally substituted by N5, CN,
one to three halogen (Cl, Br, F, 1), NO,, C(O)O(C_4 alkyl), C(O)O(C, 4 alkyl), C(O)O(C,-
4 alkynyl), C(0O)O(Cy.4 alkenyl), O(Ci.4 acyl), O(C .4 alkyl), O(Cy.4 alkenyl), S(C;.4 acyl),
S(Cy_4 alkyl), S(C,_4 alkynyl), S(C,.4 alkenyl), SO(C_4 acyl), SO(C, 4 alkyl), SO(Cy4
alkynyl), SO(C,_4 alkenyl), SO,(Cy4 acyl), SO(Cy4 alkyl), SO(Cy.4 alkynyl), SO»(C; 4
alkenyl), OS(0),(C;4 acyl), OS(0)(C1.4 alkyl), OS(0)2(Cy.4 alkenyl), NHp, NH(C;4
alkyl), NH(C,.4 alkenyl), NH(Cy 4 alkynyl), NH(C1.4 acyl), N(Ci.4 alkyl),, N(C1.4 acyl)s;

the base is a naturally occurring or modified purine or pyrimidine base

represented by the following structures:
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R? 0 RI0 0
R Xy R NI Z AN N
CL L0 CLx
R7 1|\1 o R 1|\1 o N N/ R!! T N/ NH,

[PaV AV, Vv ‘

i i v v
a b ¢ d
wherein
Z1s N or CR12;

R’, R®,R’, R", and R''are independently H, F, CL, Br, I, OH, OR', SH, SR, NH,,
NHR', NR'",, lower alkyl of C;-Cs, halogenated (F, CL, Br, I) lower alkyl of C-Cs, lower
alkenyl of C,-Cg, halogenated (F, Cl, Br, I) lower alkenyl of C,-Cg, lower alkynyl of C»-
Cs such as C=CH, halogenated (F, Cl, Br, I) lower alkynyl of C,-Cs, lower alkoxy of C;-
Cs, halogenated (F, Cl, Br, I) lower alkoxy of C;-Cs, CO2H, CO2R', CONH,, CONHR’,
CONR';, CH=CHCO,H, or CH=CHCO;R,

wherein R’ is an optionally substituted alkyl , which includes, but is not limited to,
an optionally substituted C; 5y alkyl, an optionally substituted C;_ 1 alkyl, an optionally
substituted lower alkyl; an optionally substituted cycloalkyl; an optionally substituted
alkynyl of C,-Cs, an optionally substituted lower alkenyl of C,-Cs, or optionally
substituted acyl, which includes but is not limited to C(O) alkyl, C(O)(Ci-0 alkyl),
C(0)(Cy.10 alkyl), or C(O)(lower alkyl) or alternatively, in the instance of NR',, each R’
comprise at least one C atom that are joined to form a heterocycle comprising at least two

carbon atoms; and

R'? is H, halogen (including F, Cl, Br, I), OH, OR', SH, SR', NH,, NHR', NR'3,
NO; lower alkyl of C;-Cq, halogenated (F, CI, Br, I) lower alkyl of C;-Cg, lower alkenyl
of C,-Cs, halogenated (F, Cl, Br, 1) lower alkenyl of C,-Cs , lower alkynyl of C,-Cg,
halogenated (F, Cl, Br, I) lower alkynyl of C;-Cs, lower alkoxy of C;-Cs, halogenated (F,
Cl, Br, I) lower alkoxy of C-Cs, CO,H, CO,R’, CONH,, CONHR', CONR",,
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CH=CHCO;H, or CH=CHCO,R"; with the proviso that when base is represented by the
structure ¢ with R'! being hydrogen, R' is not a: (i) -C=C—H, (ii) ~C=CH,, or (iii) ~-NO,.

DEFINITIONS

The phrase "a" or "an" entity as used herein refers to one or more of that entity;

X , u u und.
for example, a compound refers to one or more compounds or at least one compound. As
such, the terms "a" (or "an"), "one or more", and "at least one" can be used

interchangeably herein.

The phrase "as defined herein above" refers to the first definition provided in the

Summary of the Invention.

The terms "optional" or "optionally” as used herein means that a subsequently
described event or circumstance may but need not occur, and that the description includes
instances where the event or circumstance occurs and instances in which it does not. For
example, "optional bond" means that the bond may or may not be present, and that the

description includes single, double, or triple bonds.

The term "independently” is used herein to indicate that a variable is applied in
any one instance without regard to the presence or absence of a variable having that same
or a different definition within the same compound. Thus, in a compound in which R
appears twice and is defined as "independently carbon or nitrogen", both R's can be

carbon, both R's can be nitrogen, or one R' can be carbon and the other nitrogen.

The term "alkenyl" refers to an unsubstituted hydrocarbon chain radical having
from 2 to 10 carbon atoms having one or two olefinic double bonds, preferably one
olefinic double bond. The term "C,n alkenyl" refers to an alkenyl comprising 2 to N
carbon atoms, where N is an integer having the following values: 3,4, 5,6,7,8,9, or 10.
The term "Cy-19 alkenyl" refers to an alkenyl comprising 2 to 10 carbon atoms. The term
"Cy4 alkenyl” refers to an alkenyl comprising 2 to 4 carbon atoms. Examples include,

but are not limited to, vinyl, 1-propenyl, 2-propenyl (allyl) or 2-butenyl (crotyl).
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The term "halogenated alkenyl" refers to an alkenyl comprising at least one of F,
Cl, Br, and L.

The term "alkyl" refers to an unbranched or branched chain, saturated,
monovalent hydrocarbon residue containing 1 to 30 carbon atoms. The term "C; alkyl"
refers to an alkyl comprising 1 to M carbon atoms, where M is an integer having the
following values: 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, or 30. The term "C,_4 alkyl" refers to an alkyl containing 1 to 4
carbon atoms. The term "lower alkyl" denotes a straight or branched chain hydrocarbon
residue comprising 1 to 6 carbon atoms. "Cio alkyl" as used herein refers to an alkyl
comprising 1 to 20 carbon atoms. "Cj-jo alkyl" as used herein refers to an alkyl
comprising 1 to 10 carbons. Examples of alkyl groups include, but are not limited to,
lower alkyl groups include methyl, ethyl, propyl, i-propyl, #-butyl, i-butyl, r-butyl or
pentyl, isopentyl, neopentyl, hexyl, heptyl, and octyl. = The term (ar)alkyl or
(heteroaryl)alkyl indicate the alkyl group is optionally substituted by an aryl or a

heteroaryl group respectively.

The term "cycloalkyl" refers to an unsubstituted or substituted carbocycle, in
which the carbocycle contains 3 to 10 carbon atoms; preferably 3 to 8 carbon atoms;
more preferably 3 to 6 carbon atoms (i.e., lower cycloalkyls). Examples of cycloalkyl
groups include, but are not limited to, cyclopropyl, 2-methyl-cyclopropyl, cyclobutyl,
cyclopentyl, and cyclohexyl.

The term "cycloalkyl alkyl" refers to an additionally unsubstituted or substituted
alkyl substituted by a lower cycloalkyl. Examples of cycloalkyl alkyls include, but are
not limited to, any one of methyl, ethyl, propyl, i-propyl, n-butyl, i-butyl, t-butyl or
pentyl, isopentyl, neopentyl, hexyl, heptyl, and octyl that is substituted with cyclopropyl,
2-methyl-cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl.

The term "cycloheteroalkyl” refers to an unsubstituted or substituted heterocycle,
in which the heterocycle contains 2 to 9 carbon atoms; preferably 2 to 7 carbon atoms;
more preferably 2 to 5 carbon atoms. Examples of cycloheteroalkyls include, but are not

limited to, aziridin-2-yl, N-Cj3-alkyl-aziridin-2-yl, azetidinyl, N-C,3-alkyl-azetidin-m'-
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yl, pyrrolidin-m'-yl, N-Cis-alkyl-pyrrolidin-m'-yl, piperidin-m'-yl, and N-Cis-alkyl-
piperidin-m'-yl, where m' is 2, 3, or 4 depending on the cycloheteroalkyl. Specific
examples of N-Cjs-alkyl-cycloheteroalkyls include, but are not limited to, N-methyl-
aziridin-2-yl, N-methyl-azetidin-3-yl, N-methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-
yl, N-methyl-piperidin-2-yl, N-methyl-piperidin-3-yl, and N-methyl-piperidin-4-yl. In
the instance of R*, the point of attachment between the cycloheteroalkyl ring carbon and

the oxygen occurs at any one of m'

The term "heterocycle”" refers to an unsubstituted or substituted heterocycle
containing carbon, hydrogen, and at least one of N, O, and S, where the C and N can be
trivalent or tetravalent, i.e., sp>- or sp>-hybridized. Examples of heterocycles include, but
are not limited to, aziridine, azetidine, pyrrolidine, piperidine, imidazole, oxazole,
piperazine, etc. In the instance of piperazine, as related to R'® for NR', the
corresponding opposite nitrogen atom of the piperazinyl is substituted by a lower alkyl

represented by the following structure:

lower alkyl_l\\—/\l_

Preferably, the opposite nitrogen of the piperazinyl is substituted by a methyl group.

The term "halogenated alkyl" (or "haloalkyl") refers to an unbranched or branched
chain alkyl comprising at Icast onc of F, Cl, Br, and I. The term "Ci.\ haloalkyl" refers
to an alkyl comprising 1 to M carbon atoms that comprises at least one of F, Cl, Br, and 1,
where M is an integer having the following values: 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, or 30. "C-3 haloalkyl" refers
to a haloalkyl comprising 1 to 3 carbons and at least one of F, Cl, Br, and 1. The term
"halogenated lower alkyl" (or "lower haloalkyl") refers to a haloalkyl comprising 1 to 6
carbon atoms and at least one of F, Cl, Br, and 1. Examples include, but are not limited
to, fluoromethyl, chloromethyl, bromomethyl, iodomethyl, difluoromethyl,
dichloromethyl, dibromomethyl, diiodomethyl, trifluoromethyl, trichloromethyl,
tribromomethyl, triitodomethyl, 1-fluoroethyl, 1-chloroethyl, 1-bromoethyl, 1-iodoethyl,
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2-fluoroethyl, 2-chloroethyl, 2-bromoecthyl, 2-iodoecthyl, 2,2-difluoroethyl, 2,2-
dichloroethyl, 2,2-dibromomethyl, 2-2-diiodomethyl, 3-fluoropropyl, 3-chloropropyl, 3-
bromopropyl, 2,2,2-trifluoroethyl or 1,1,2,2,2-pentafluorocthyl.

The term "alkynyl" refers to an unbranched or branched hydrocarbon chain
radical having from 2 to 10 carbon atoms, preferably 2 to 5 carbon atoms, and having one
triple bond. The term "C,.x alkynyl” refers to an alkynyl comprising 2 to N carbon atoms,
where N is an integer having the following values: 3, 4, 5,6, 7, 8,9, or 10. The term "C
Cy4 alkynyl" refers to an alkynyl comprising 2 to 4 carbon atoms. The term "Cj-1o
alkynyl" refers to an alkynyl comprising 2 to 10 carbons. Examples include, but are

limited to, ethynyl, 1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl or 3-butynyl.

The term "halogenated alkynyl" refers to an unbranched or branched hydrocarbon
chain radical having from 2 to 10 carbon atoms, preferably 2 to 5 carbon atoms, and

having one triple bond and at least one of F, CI, Br, and 1.

The term "cycloalkyl" refers to a saturated carbocyclic ring comprising 3 to 8
carbon atoms, i.e. cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or
cyclooctyl. The term "Cs 7 cycloalkyl" as used herein refers to a cycloalkyl comprising 3

to 7 carbons in the carbocyclic ring.

The term "alkoxy" refers to an -O-alkyl group or an —-O-cycloalkyl group, wherein
alkyl and cycloalkyl are as defined above. Examples of —O-alkyl groups include, but are
not limited to, methoxy, ethoxy, n-propyloxy, i-propyloxy, r-butyloxy, i-butyloxy, #-
butyloxy. "Lower alkoxy" as used herein denotes an alkoxy group with a "lower alkyl"
group as previously defined. "Ci-10 alkoxy" refers to an-O-alkyl wherein alkyl is Ci.qo.
Examples of —O-cycloalkyl groups include, but are not limited to, -O-c-propyl, -O-c-
butyl, -O-c-pentyl, and —O-c-hexyl.

The term "halogenated alkoxy" refers to an —O-alkyl group in which the alkyl

group comprises at least one of F, Cl, Br, and 1.

The term "halogenated lower alkoxy" refers to an —O-(lower alkyl) group in

which the lower alkyl group comprises at least one of F, Cl, Br, and 1.
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The term "amino acid" includes naturally occurring and synthetic a, B vy or o
amino acids, and includes but is not limited to, amino acids found in proteins, i.e. glycine,
alanine, valine, leucine, isoleucine, methionine, phenylalanine, tryptophan, proline,
serine, threonine, cysteine, tyrosine, asparagine, glutamine, aspartate, glutamate, lysine,
arginine and histidine. In a preferred embodiment, the amino acid is in the L-
configuration. Alternatively, the amino acid can be a derivative of alanyl, valinyl,
leucinyl, isoleucinyl, prolinyl, phenylalaninyl, tryptophanyl, methioninyl, glycinyl,
serinyl, threoninyl, cysteinyl, tyrosinyl, asparaginyl, glutaminyl, aspartoyl, glutaroyl,
lysinyl, argininyl, histidinyl, f-alanyl, p-valinyl, B-leucinyl, p-isoleucinyl, B-prolinyl, -
phenylalaninyl, B-tryptophanyl, B-methioninyl, B-glycinyl, B-serinyl, B-threoninyl, P-
cysteinyl, B-tyrosinyl, B-asparaginyl, p-glutaminyl, f-aspartoyl, f-glutaroyl, B-lysinyl, -
argininyl or B-histidinyl. When the term amino acid is used, it is considered to be a
specific and independent disclosure of each of the esters of o, B y or & glycine, alanine,
valine, leucine, isoleucine, methionine, phenylalanine, tryptophan, proline, secrine,
threonine, cysteine, tyrosine, asparagine, glutamine, aspartate, glutamate, lysine, arginine

and histidine in the D and L-configurations.

The term "aminoacyl” includes N,N-unsubstituted, N,N-monosubstituted, and
N,N-disubstituted derivatives of naturally occurring and synthetic a, B y or & amino acyls,
where the amino acyls are derived from amino acids. The amino-nitrogen can be
substituted or unsubstituted. When the amino-nitrogen is substituted, the nitrogen is
either mono- or di-substituted, where the substituent bound to the amino-nitrogen is a
lower alkyl or an alkaryl. In the instance of its use for Y, the expression "O(aminoacyl)"
isused. It is understood that the C3' carbon of the ribose is bound to the oxygen "O",

which is then bound to the carbonyl carbon of the aminoacyl.

The terms "alkylamino" or "arylamino" refer to an amino group that has one or

two alkyl or aryl substituents, respectively.

The term "protected," as used herein and unless otherwise defined, refers to a
group that is added to an oxygen, nitrogen, or phosphorus atom to prevent its further

reaction or for other purposes. A wide variety of oxygen and nitrogen protecting groups
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arc known to those skilled in the art of organic synthesis. Non-limiting examples include:
C(0)-alkyl, C(O)Ph, C(O)aryl, CHs, CH,-alkyl, CHj-alkenyl, CH,Ph, CHj-aryl, CH,O-
alkyl, CH,0-aryl, SO,-alkyl, SO,-aryl, tert-butyldimethylsilyl, zerz-butyldiphenylsilyl,
and 1,3-(1,1,3,3-tetraisopropyldisiloxanylidenc).

The term "aryl,” as used herein, and unless otherwise specified, refers to
substituted or unsubstituted phenyl (Ph), biphenyl, or naphthyl, preferably the term aryl
refers to substituted or unsubstituted phenyl. The aryl group can be substituted with one
or more moieties selected from among hydroxyl, F, Cl, Br, I, amino, alkylamino,
arylamino, alkoxy, aryloxy, nitro, cyano, sulfonic acid, sulfate, phosphonic acid,
phosphate, and phosphonate, either unprotected, or protected as necessary, as known to
those skilled in the art, for example, as taught in T.W. Greene and P.G. M. Wuts,
"Protective Groups in Organic Synthesis," 3rd ¢d., John Wiley & Sons, 1999.

The terms "alkaryl" or "alkylaryl" refer to an alkyl group with an aryl substituent,
such as benzyl. The terms "aralkyl" or "arylalkyl" refer to an aryl group with an alkyl

substituent.

The term "di(lower alkyl)amino-lower alkyl" refers to a lower alkyl substituted by
an amino group that is itself substituted by two lower alkyl groups. Examples include,
but are not limited to, (CH3),NCH,, (CH3),NCH»CH,, (CH3),NCH,CH,CH,, etc. The
examples above show lower alkyls substituted at the terminus carbon atom with an N,N-
dimethyl-amino substituent. These are intended as examples only and are not intended to
limit the meaning of the term "di(lower alkyl)amino-lower alkyl" so as to require the
same. It is contemplated that the lower alkyl chain can be substituted with an N,N-
di(lower alkyl)-amino at any point along the chain, e.g., CH;CH(N-(lower
alkyl),)CH,CH,.

The term "halo," as used herein, includes chloro, bromo, iodo and fluoro.

The term "acyl" refers to a substituent containing a carbonyl moiety and a non-
carbonyl moicty. The carbonyl moiety contains a double-bond between the carbonyl

carbon and a heteroatom, where the heteroatom is selected from among O, N and S.
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When the heteroatom is N, the N is substituted by a lower alkyl. The non-carbonyl
moiety is selected from straight, branched, and cyclic alkyl, which includes, but is not
limited to, a straight, branched, or cyclic Cy. alkyl, Cy_jg alkyl, or lower alkyl;
alkoxyalkyl, including methoxymethyl; aralkyl, including benzyl; aryloxyalkyl, such as
phenoxymethyl; or aryl, including phenyl optionally substituted with halogen (F, Cl, Br,
I), hydroxyl, C; to C4 alkyl, or C; to C4 alkoxy, sulfonate esters, such as alkyl or aralkyl
sulphonyl, including methanesulfonyl, the mono, di or triphosphate ester, trityl or
monomethoxytrityl, substituted benzyl, trialkylsilyl (e.g. dimethyl-t-butylsilyl) or
diphenylmethylsilyl. When at least one aryl group is present in the non-carbonyl moiety,
it is preferred that the aryl group comprises a phenyl group.

The term "lower acyl” refers to an acyl group in which the non-carbonyl moiety is

lower alkyl.

The term "purine" or "pyrimidine"” base includes, but is not limited to, adenine,
NS-alkylpurines, N®-acylpurines (wherein acyl is C(O)(alkyl, aryl, alkylaryl, or arylalkyl),
N6-benzylpurine, N6-halopurine, N6-Vinylpurine, N6-acetylenic purine, N6-acyl purine,
NS-hydroxyalkyl purine, N°-allcylaminopurine, N’-thioallcyl purine, N*-alkylpurines, N*-
alkyl-6-thiopurines, thymine, cytosine, 5-fluorocytosine, S-methylcytosine, 6-
azapyrimidine, including 6-azacytosine, 2- and/or 4-mercaptopyrmidine, uracil, 5-
halouracil, including 5-fluorouracil, C-alkylpyrimidines, C*-benzylpyrimidines, C’-
halopyrimidines, C’-vinylpyrimidine, C’-acetylenic pyrimidine, C’-acyl pyrimidine, C’-
hydroxyalkyl purine, C>-amidopyrimidine, C’-cyanopyrimidine, ,C’-iodopyrimidine, C°-
lodo-pyrimidine, C*-Br-vinyl pyrimidine, C®-Br-vinyl pyrimidine, C*-nitropyrimidine,
C°-amino-pyrimidine, N*-alkylpurines, N*-alkyl-6-thiopurines, 5-azacytidinyl, 5-
azauracilyl, triazolopyridinyl, imidazolopyridinyl, pyrrolopyrimidinyl, and
pyrazolopyrimidinyl. Purine bases include, but are not limited to, guanine, adenine,
hypoxanthine, 2,6-diaminopurine, and 6-chloropurine. Functional oxygen and nitrogen
groups on the base can be protected as necessary or desired. Suitable protecting groups
are well known to those skilled in the art, and include trimethylsilyl, dimethylhexylsilyl,
t-butyldimethylsilyl, and ¢-butyldiphenylsilyl, trityl, alkyl groups, and acyl groups such as

acetyl and propionyl, methanesulfonyl, and p-toluenesulfonyl.
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The term "tautomerism" and "tautomers" have their accepted plain meanings.

The term "P*" means that the phosphorous atom is chiral and that it has a
corresponding Cahn-Ingold-Prelog designation of "R" or "S" which have their accepted
plain meanings. It is contemplated that compounds of the formula I are racemic because
the chirality at phosphorous. Applicants contemplate use of the racemate and/or the
resolved enantiomers. In some instances, an asterisk does not appear next to the
phosphoroamidate phosphorous atom. In these instances, it is understood that the
phosphorous atom is chiral and that one of ordinary skill understands this to be so unless
the substituents bound to the phosphorous exclude the possibility of chirality at
phosphorous, such as in P(O)Cls.

DETAILED DESCRIPTION OF THE INVENTION

An aspect of the invention is directed to a compound, its salts, hydrates, solvates,

crystalline forms, and the like represented by formula I:

(0]
RZ
R | | | Base
£
R3a N—P—0 0
| \\\\\
1 R3
CO,R4 OR R®
Y X
wherein

(a) R' is hydrogen, n-alkyl; branched alkyl; cycloalkyl; or aryl, which
includes, but is not limited to, phenyl or naphthyl, where phenyl or naphthyl are
optionally substituted with at least one of Cy¢ alkyl, C,¢ alkenyl, C,4 alkynyl, C;
alkoxy, F, Cl, Br, 1, nitro, cyano, C;_¢ haloalkyl, -N(Rly)g, Ci6 acylamino, -NHSO,C\ ¢
alkyl, -SO,N(R"),, COR", and -SO,C s alkyl; (R' is independently hydrogen or alkyl,
which includes, but is not limited to, Cy alkyl, Cy_jo alkyl, or Cy alkyl, R is —OR" or -
NR));
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(b) R? is hydrogen, C 11 alkyl, R* or R and R? together are (CH,), s0 as to
form a cyclic ring that includes the adjoining N and C atoms, C(O)CR*R*NHR', where
nis 2 to 4 and R', R*, and R*;

() R* and R* are (1) independently selected from hydrogen, C,_q9 alkyl,
cycloalkyl, -(CHy)«(NR¥),, C g hydroxyalkyl, -CH,SH, -(CH2):8(0)qMe, -
(CH,)sNHC(=NH)NH,, (1H-indol-3-yl)methyl, (1H-imidazol-4-yl)methyl, -
(CHz)eCOR3 ", aryl and aryl C,_; alkyl, said aryl groups optionally substituted with a
group selected from hydroxyl, Cy_1¢ alkyl, Cy.¢ alkoxy, halogen, nitro and cyano; (ii) R*
and R™ both are C 16 alkyl; (iii) R* and R™ together are(CH,)s so as to form a spiro ring;
(iv) R* is hydrogen and R* and R together are (CH,), so as to form a cyclic ring that
includes the adjoining N and C atoms (v) R* is hydrogen and R* and R? together are
(CH,), so as to form a cyclic ring that includes the adjoining N and C atoms, where ¢ is 1
t06,dis0t02,eis0to 3, fis2to 5, nis 2 to 4, and where R? is independently hydrogen
or C1 alkyl and R*" is -OR' or -N(R*),); (vi) R** is H and R* is H, CHz, CH,CH,
CH(CHj3),, CH,CH(CH3),, CH(CH3)CH,CH3;, CH,Ph, CH,-indol-3-yl, -CH,CH,SCHy3,
CH,CO,H, CH,C(O)NH,, CH,CH,COOH, CH,CH,C(O)NH;, CH,CH,CH,CH;NHj,, -
CH,CH,CH,NHC(NH)NH;, CH,-imidazol-4-yl, CH,OH, CH(OH)CH3, CH,((4'-OH)-
Ph), CH,SH, or lower cycloalkyl; or (viii) R¥is CHs;, -CH,CH3, CH(CHs3),,
CH,CH(CH3s),, CH(CH3)CH,CH3, CH,Ph, CH;-indol-3-yl, -CH,CH,SCH3, CH,CO;H,
CH,C(O)NH,, CH,CH,COOH, CH,CH,C(O)NH,, CH,CH,CH,CH,NHj, -
CH,CH,CH,NHC(NH)NH;, CH,-imidazol-4-yl, CH,OH, CH(OH)CH3, CH,((4'-OH)-
Ph), CH,SH, or lower cycloalkyl and R*™ is H, where R is independently hydrogen or
alkyl, which includes, but is not limited to, C . alkyl, C,_o alkyl, or C ¢ alkyl, R*" is —
OR' or -N(R*),);

(d) R* is hydrogen, C1_1¢ alkyl, C1_1 alkyl optionally substituted with a lower
alkyl, alkoxy, di(lower alkyl)-amino, or halogen, C;.1o haloalkyl, Cs.19 cycloalkyl,
cycloalkyl alkyl, cycloheteroalkyl, aminoacyl, aryl, such as phenyl, heteroaryl, such as,
pyridinyl, substituted aryl, or substituted heteroaryl;
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(e) R’ is H, a lower alkyl, CN, vinyl, O-(lower alkyl), hydroxyl lower alkyl,
i.e., (CHz),OH, where p is 1 -6, including hydroxyl methyl (CH,OH), CH,F, N,
CH,CN, CH;NH,, CH,NHCH3, CH,N(CH3)s, alkyne (optionally substituted), or halogen,
including F, Cl, Br, or I, with the provisos that when X is OH, base is cytosine and R®is
H, R’ cannot be N3 and when X is OH, R®is CH; or CH,F and Bis a purine base, R’

cannot be H;
()  R%is H, CHs, CH,F, CHF,, CFs, F, or CN;
(g) X is H, OH, F, OMg, halogen, NHj, or N3;

(h) Y is OH, H, C;_4 alkyl, C;.4 alkenyl, C, 4 alkynyl, vinyl, N3, CN, Cl, Br, F,
I, NO;, OC(0)O(C,4 alkyl), OC(O)O(C 1.4 alkyl), OC(O)O(C,.4 alkynyl), OC(O)O(Cy.4
alkenyl), OC,_y haloalkyl, O(aminoacyl), O(Cy_j¢ acyl), O(C;4 alkyl), O(C,_4 alkenyl),
S(Ci4 acyl), S(Cy_4 alkyl), S(Cy_4 alkynyl), S(C,.4 alkenyl), SO(C,_4 acyl), SO(C,_4 alkyl),
SO(Cy.4 alkynyl), SO(Cs.4 alkenyl), SO2(C;.4 acyl), SO2(Cy 4 alkyl), SO2(Cy 4 alkynyl),
S0,(Cs.4 alkenyl), OS(0)2(Ci4 acyl), OS(0)2(Ci4 alkyl), OS(0)»(C,.4 alkenyl), NHo,
NH(C,_4 alkyl), NH(C, 4 alkenyl), NH(C,_4 alkynyl), NH(C;_4 acyl), N(C,_4 alkyl),, N(Cy.
13 acyl)z, wherein alkyl, alkynyl, alkenyl and vinyl are optionally substituted by N3, CN,
one to three halogen (Cl, Br, F, 1), NO,, C(0)O(C,4 alkyl), C(0O)O(C,.4 alkyl), C(O)O(C,-
4 alkynyl), C(O)O(C,.4 alkenyl), O(Cy.4 acyl), O(C1.4 alkyl), O(C,.4 alkenyl), S(C.4 acyl),
S(Cy.4 alkyl), S(Cy.4 alkynyl), S(Cy.4 alkenyl), SO(C,_4 acyl), SO(C, 4 alkyl), SO(Cy4
alkynyl), SO(C,_4 alkenyl), SO,(Cy4 acyl), SO(Cy_4 alkyl), SO.(Cy 4 alkynyl), SO»(Cy 4
alkenyl), OS(0)2(C1.4 acyl), OS(0)(Cy4 alkyl), OS(0)»(C; 4 alkenyl), NH,, NH(Cy 4
alkyl), NH(C».4 alkenyl), NH(C,.4 alkynyl), NH(C1.4 acyl), N(C.4 alkyl)s, N(Ci.4 acyl),;

the base is a naturally occurring or modified purine or pyrimidine base

represented by the following structures:
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R? 0 RI0 0
R Xy R NI Z AN N
CL L0 CLx
R7 1|\1 o R 1|\1 o N N/ R!! T N/ NH,

[PaV AV, Vv ‘

i i v v
a b ¢ d
wherein
Z1s N or CR12;

R’, R®,R’, R", and R''are independently H, F, CL, Br, I, OH, OR', SH, SR, NH,,
NHR', NR'",, lower alkyl of C;-Cs, halogenated (F, CL, Br, I) lower alkyl of C-Cs, lower
alkenyl of C,-Cg, halogenated (F, Cl, Br, I) lower alkenyl of C,-Cg, lower alkynyl of C»-
Cs such as C=CH, halogenated (F, Cl, Br, I) lower alkynyl of C,-Cs, lower alkoxy of C;-
Cs, halogenated (F, Cl, Br, I) lower alkoxy of C;-Cs, CO2H, CO2R', CONH,, CONHR’,
CONR';, CH=CHCO,H, or CH=CHCO;R,

wherein R’ is an optionally substituted alkyl , which includes, but is not limited to,
an optionally substituted C; 5y alkyl, an optionally substituted C;_ 1 alkyl, an optionally
substituted lower alkyl; an optionally substituted cycloalkyl; an optionally substituted
alkynyl of C,-Cs, an optionally substituted lower alkenyl of C,-Cs, or optionally
substituted acyl, which includes but is not limited to C(O) alkyl, C(O)(Ci-0 alkyl),
C(0)(Cy.10 alkyl), or C(O)(lower alkyl) or alternatively, in the instance of NR',, each R’
comprise at least one C atom that are joined to form a heterocycle comprising at least two

carbon atoms; and

R'? is H, halogen (including F, Cl, Br, I), OH, OR', SH, SR', NH,, NHR', NR'3,
NO; lower alkyl of C;-Cq, halogenated (F, CI, Br, I) lower alkyl of C;-Cg, lower alkenyl
of C,-Cs, halogenated (F, Cl, Br, 1) lower alkenyl of C,-Cs , lower alkynyl of C,-Cg,
halogenated (F, Cl, Br, I) lower alkynyl of C;-Cs, lower alkoxy of C;-Cs, halogenated (F,
Cl, Br, I) lower alkoxy of C-Cs, CO,H, CO,R’, CONH,, CONHR', CONR",,
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CH=CHCO;H, or CH=CHCO,R"; with the proviso that when base is represented by the
structure ¢ with R'! being hydrogen, R' is not a: (i) -C=C—H, (ii) ~C=CH,, or (iii) ~-NO,.

As can be appreciated from the structure represented by formula I above, there are
myriad ways to express the several embodiments and aspects of each embodiment of the
present invention. As seen below, the inventors have disclosed certain embodiments
directed to the compound of formula I, each having several aspects, based on the identity
of the modified purine or pyrimidine base. This is not intended to be an explicit or
implicit admission that the three embodiments are independent or distinct nor should it be
interpreted as such. Rather, it is intended to convey information so that the full breadth
of the present invention can be understood. Furthermore, the following embodiments,
and aspects thereof, are not meant to be limiting on the full breadth of the invention as

recited by the structure of formula 1.

A first embodiment of the invention is directed to a compound represented by

formula I-1:
R9
R8
\ N
R7 0
RZ
R ]|
R3a N_P*_O o
‘ N
1 RS
CO,R* OR RO
Y X
I-1
wherein
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(a) R' is hydrogen, n-alkyl; branched alkyl; cycloalkyl; or aryl, which
includes, but is not limited to, phenyl or naphthyl, where phenyl or naphthyl are
optionally substituted with at least on¢ of C alkyl, C,¢ alkenyl, Cy¢ alkynyl, C;
alkoxy, F, Cl, Br, I, nitro, cyano, C,_ haloalkyl, -N(Rly)z, C, acylamino, -NHSO,C ¢
alkyl, —SOzN(Rly)z, COR", and -SO,C ¢ alkyl; (Rly is independently hydrogen or alkyl,
which includes, but is not limited to, C1.5 alkyl, C1.1o alkyl, or C1¢ alkyl, R" is —OR' or -
N(R));

(b) R is hydrogen, C 119 alkyl, R* or R*® and R together are (CH,), so as to
form a cyclic ring that includes the adjoining N and C atoms, C(O)CR*R*NHR', where
nis?2 to4 and R', R* and R*®;

(c) R* and R™ are (i) independently selected from hydrogen, Cy.1o alkyl,
cycloalkyl, -(CH,)«(NR¥),, C\ hydroxyalkyl, -CH,SH, -(CH,),S(0)qMec, -
(CH2)sNHC(=NH)NHa, (1H-indol-3-yl)methyl, (1H-imidazol-4-yl)methyl, -
(CH,).COR™, aryl and aryl C\. alkyl, said aryl groups optionally substituted with a
group selected from hydroxyl, Cy.9 alkyl, Cys alkoxy, halogen, nitro and cyano; (ii) R
and R™ both are Cy6 alkyl; (iii) R** and R® together are(CH,); so as to form a spiro ring;
(iv) R* is hydrogen and R*™ and R? together are (CH,), so as to form a cyclic ring that
includes the adjoining N and C atoms (v) R*" is hydrogen and R* and R? together are
(CHy), so as to form a cyclic ring that includes the adjoining N and C atoms, where ¢ is 1
t06,dis0to2,cis0to 3, fis2to 5, nis 2 to 4, and where RYis independently hydrogen
or C ¢ alkyl and R*" is -OR" or -N(R*),); (vi) R* is H and R* is H, CH3, CH,CH3,
CH(CHzs),, CH,CH(CH3),, CH(CH1)CH,CHs, CH,Ph, CH;-indol-3-yl, -CH,CH>SCHj3,
CH,CO,H, CH,C(O)NH,, CH,CH,COOH, CH,CH,C(O)NH,, CH,CH,CH,CH,;NH,, -
CH,CH,CH,NHC(NH)NH;, CH,-imidazol-4-yl, CH,OH, CH(OH)CH3, CH,((4'-OH)-
Ph), CH,SH, or lower cycloalkyl; or (viii) R* is CH3, -CH,CHs, CH(CHz)a,
CH,CH(CH3s),, CH(CH3)CH,CH3, CH,Ph, CH;-indol-3-yl, -CH,CH,SCH3;, CH,CO;H,
CH,C(O)NH,, CH,CH,COOH, CH,CH,C(O)NH,, CH,CH,CH,CH,NHj, -
CH,CH,CH,NHC(NH)NH;, CH,-imidazol-4-yl, CH,OH, CH(OH)CHj3, CH,((4'-OH)-
Ph), CH,SH, or lower cycloalkyl and R*® is H, where R is independently hydrogen or
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alkyl, which includes, but is not limited to, C1.50 alkyl, C1_i0 alkyl, or C1¢ alkyl, R*" is —
OR' or -N(R*),);

(d) R*is hydrogen, Cy_10 alkyl, Cy.1¢ alkyl optionally substituted with a lower
alkyl, alkoxy, di(lower alkyl)-amino, or halogen, C,_jy haloalkyl, Csy cycloalkyl,
cycloalkyl alkyl, cycloheteroalkyl, aminoacyl, di(lower alkyl)-amino, aryl, such as
phenyl, heteroaryl, such as, pyridinyl, substituted aryl, or substituted heteroaryl;

(e) R’ is H, a lower alkyl, CN, vinyl, O-(lower alkyl), hydroxyl lower alkyl,
i.e., -(CH;),OH, where p is 1 -6, including hydroxyl methyl (CH,OH), CHF, N3,
CH,CN, CH,NH,, CH,NHCH3, CHoN(CHs),, alkyne (optionally substituted), or halogen,
including F, Cl, Br, or 1, with the provisos that when X is OH, base is cytosine and RSis
H, R’ cannot be N3 and when X is OH, R®is CH; or CH,F and B is a purine base, R’

cannot be H;
()  R%is H, CHs, CH,F, CHF,, CF3, F, or CN;
(2) X is H, OH, F, OMe, Cl, Br, 1, NH;, or N3;

(h) Y is OH, H, C, 4 alkyl, C,_4 alkenyl, C,_4 alkynyl, vinyl, N3, CN, CL, Br, F,
I, NO,, OC(0)O(C, 4 alkyl), OC(O)O(Cy 4 alkyl), OC(O)O(C, 4 alkynyl), OC(O)YO(Cy 4
alkenyl), OCi.10 haloalkyl, O(aminoacyl), O(Ci.i acyl), O(Ci.4 alkyl), O(C,.4 alkenyl),
S(C1-4 acyl), S(C4 alkyl), S(Cy.4 alkynyl), S(Ca.4 alkenyl), SO(C.4 acyl), SO(C).4 alkyl),
SO(Cy.4 alkynyl), SO(Cy4 alkenyl), SO2(C4 acyl), SO4(Cy_4 alkyl), SO»(Cy_4 alkynyl),
S0,(Cy.4 alkenyl), OS(0),(C, 4 acyl), OS(0),(Cy4 alkyl), OS(O),(C,4 alkenyl), NH,,
NH(Cy.4 alkyl), NH(Cy 4 alkenyl), NH(Cy.4 alkynyl), NH(C;.4 acyl), N(C;.4 alkyl), N(Cy.
18 acyl)z, wherein alkyl, alkynyl, alkenyl and vinyl are optionally substituted by N3, CN,
one to three halogen (Cl, Br, F, 1), NO,, C(O)O(C,_4 alkyl), C(O)O(C.4 alkyl), C(O)YO(C,.
4 alkynyl), C(0)O(C,.4 alkenyl), O(Cy_4 acyl), O(C_4 alkyl), O(C,_4 alkenyl), S(Cy4 acyl),
S(Ci.4 alkyl), S(Cy.4 alkynyl), S(C.4 alkenyl), SO(C.4 acyl), SO(C.4 alkyl), SO(Co4
alkynyl), SO(C,.4 alkenyl), SO2(Ci4 acyl), SOx(Cy.4 alkyl), SO2(Cy4 alkynyl), SO2(Cy.4
alkenyl), OS(0),(C;4 acyl), OS(0),(C4 alkyl), OS(0)y(Cy.4 alkenyl), NHy, NH(C; 4
alkyl), NH(C,_4 alkenyl), NH(C,_4 alkynyl), NH(C_4 acyl), N(C,_4 alkyl),, N(Cy_4 acyl),;
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()  R’,R*%R’are independently H, F, Cl, Br, I, OH, OR', SH, SR', NH,, NHR',
NR',, lower alkyl, halogenated (F, Cl, Br, I) lower alkyl, lower alkenyl of C,-Cs, COH,
CO;R', CONH,, CONHR', CONR';, wherein R' is a C;q alkyl; a Cy50 cycloalkyl; a C,-
Cs alkenyl, a C,-Cs alkynyl.

A first aspect of the first embodiment is directed to a compound represented by

formula I-1
wherein

(a) R' is hydrogen, n-alkyl or aryl, which includes, but is not limited to,
phenyl or naphthyl, where phenyl or naphthyl are optionally substituted with at least one
of Cy¢ alkyl, Ci6 alkoxy, F, Cl, Br, I, nitro, cyano, C;_¢ haloalkyl;

(b) R? is hydrogen or CHz;

(©) R* and R™ arc independently (i) R* is hydrogen and R™ and R” together
are (CHy), so as to form a cyclic ring that includes the adjoining N and C atoms (v) R*® is
hydrogen and R* and R? together are (CI,), so as to form a cyclic ring that includes the
adjoining N and C atoms, wherecis 1to 6,dis0to2,eis0to3,fis3to 5,nis 2 to 4,
and where R” is independently hydrogen or Cy¢ alkyl and R*" is -OR' or -N(R¥),); (vi)
R* is H and R™ is H, CHz, CH(CH3),, CH,CH(CH3),, CH(CH:)CH,CHz, CH,Ph, CH,-
indol-3-yl, -CH,CH,SCH3, CH,CO;H, CH,C(O)NH,, CH,CH,COOH,
CH,CH,C(O)NH;, CH,CH,CH,CH,NH,, -CH,CH,CH,NHC(NH)NH,, CH,-imidazol-4-
yl, CH,OH, CH(OH)CHj3;, CH,((4'-OH)-Ph), CH,SH, or lower cycloalkyl; or (viii) R is
CH3, CH(CHzs),, CH,CH(CHj3),, CH(CH3)CH,CH3, CH,Ph, CH;-indol-3-yl, -
CH,CH,SCH3;, CH,CO;H, CH,C(O)NH,, CH,CH,COOH, CH,CH,C(O)NH,,
CH,CH,CH,CH;NH,, -CH,CH,CH,NHC(NH)NH,, CH,-imidazol-4-yl, CH,OH,
CH(OH)CH3, CHy((4'-OH)-Ph), or CH,SH and R*" is H;

(d) R* is hydrogen, C1_1¢ alkyl, C1_1 alkyl optionally substituted with a lower
alkyl, alkoxy, di(lower alkyl)-amino, or halogen, C;.1o haloalkyl, Cs.19 cycloalkyl,
cycloalkyl alkyl, cycloheteroalkyl, aminoacyl, aryl, such as phenyl, heteroaryl, such as,
pyridinyl, substituted aryl, or substituted heteroaryl;
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(¢)  R’isH, CN, CH;, vinyl, OCHs, OCH,CH:, CH,OH, CHj(halo), such as
CH,F, N3, CH,CN, CH,N3, CH,NH,, CH,NHCH3, CHoN(CH3),, halogen, including F,
Cl, Br, or I, with the provisos that when X is OH , base is c¢ytosine and R%is H, R’ cannot

be Ns;
()  R%is H, CHs, CH,F, CHF,, CF3, F, or CN;
(2) X is H, OH, F, OMe, Cl, Br, 1, NH;, or N3;

(h) Y is OH, H, Cy_4 alkyl, vinyl, N3, CN, CL, Br, F, 1, O(C, 4 acyl), O(C 4
alkyl), NH,, NH(C, 4 alkyl), NH(C,4 alkenyl), NH(C,.4 alkynyl), NH(C;_4 acyl), N(C; 4
alkyl);, N(Ci.1z acyl),, wherein alkyl, alkynyl, alkenyl and vinyl are optionally substituted
by Ni, CN, one to three halogen (Cl, Br, F, 1), NO,, OC(O)O(C;.4 alkyl), OC(O)O(C14
alkyl), OC(0)O(C,.4 alkynyl), OC(0)O(Cy.4 alkenyl), OC;_4 haloalkyl, O(aminoacyl),
O(Cy4 acyl), O(Cy_4 alkyl), O(C,4 alkenyl), S(Cy_4 acyl), S(Cy_4 alkyl), S(C,4 alkynyl),
S(Cs.4 alkenyl), SO(C1.4 acyl), SO(Cy. 4 alkyl), SO(Cy4 alkynyl), SO(C,.4 alkenyl),
SO, (C1.4 acyl), SOx(Cy.4 alkyl), SO»(Cy4 alkynyl), SOL(Cy4 alkenyl), OS(0)2(C14 acyl),
0OS(0),(Cy_4 alkyl), OS(0),(C,4 alkenyl), NH,, NH(C, 4 alkyl), NH(C, 4 alkenyl), NH(C,.
4 alkynyl), NH(Cy_4 acyl), N(Cy_4 alkyl),, or N(C1_4 acyl),;

()  R’,R*%R’are independently H, F, Cl, Br, I, OH, OR', SH, SR', NH,, NHR',
NR',, lower alkyl, halogenated (F, Cl, Br, I) lower alkyl, lower alkenyl of C,-Cs, COH,
CO;R', CONH,, CONHR', CONR';, wherein R' is a C;q alkyl; a Cy50 cycloalkyl; a C,-
Cs alkenyl, a C,-Cs alkynyl.

A second aspect of the first embodiment is directed to a compound represented by

formula I-1
wherein

(a) R' is hydrogen, n-alkyl or a substituted or unsubstituted phenyl, where the
substitutent of the substituted phenyl is at least one of a C;.z alkyl, a C;.z alkoxy, F, Cl,
Br, 1, nitro, cyano, and a C;_3 haloalkyl;

(b) R? is hydrogen or CHz;
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(c) R* and R™ are independently (i) R** is hydrogen and R* and R? together
are (CHy), 50 as to form a cyclic ring that includes the adjoining N and C atoms (v) R*® is
hydrogen and R* and R? together are (CHy), so as to form a cyclic ring that includes the
adjoining N and C atoms, where cis 1to 6,dis0to2,cis0to 3,fis3to 5,nis 2 to 4,
and where R” is independently hydrogen or C ¢ alkyl and R*" is -OR" or -N(R?),); (vi)
R* is H and R™ is H, CHa, CH(CH3),, CH,CH(CH3),, CH(CH3)CH,CHz, CH,Ph, CHo-
indol-3-yl, -CH,CH,SCHj3;, CH,CO,H, CH,C(O)NH,, CH,CH,COOH,
CH,CH,C(O)NH;, CH,CH,CH,CH,;NH,, -CH,CH,CH,NHC(NH)NH,, CH,-imidazol-4-
yl, CH,OH, CH(OH)CHj3, CH,((4'-OH)-Ph), CH,SH, or lower cycloalkyl; or (viii) R* is
CH3, CH(CHzs),, CH,CH(CH3),, CH(CH3)CH,CH3, CH,Ph, CH;-indol-3-yl, -
CH,CH,SCH3;, CH,CO,H, CH,C(O)NH,, CH,CH,COOH, CH,CH,C(O)NH,
CH,CH,CH,CH;NH,, -CH,CH,CH,NHC(NH)NH,, CH,-imidazol-4-yl, CH,OH,
CH(OH)CHj3, CHy((4'-OH)-Ph), or CH,SH and R*" is H;

(d)  Ris hydrogen, CHa, Et, ‘Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-yl, lower

haloalkyl, di(lower alkyl)amino-lower alkyl, or aminoacyl;

() R’ is H, CN, CHs, OCH3, CH,0H, CHj(halo), such as CH,F, N3, CH,CN,
CH;N3, CH,NH,, CH,NHCHj3, CH;N(CH3),, halogen, including F, CI, Br, or I, with the

provisos that when X is OH , base is cytosine and R% is H, R’ cannot be N;s;
()  R%is H, CHs, CH,F, CHF,, CF3, F, or CN;
(2) X is H, OH, F, OCH3, NH;, or Nx;

(h) Y is OH, H, CHs, vinyl, N3, CN, C1, Br, F, I, OC(O)CHs, OCH;, NH,,
NHCH3, NH(vinyl), NH(acetyl), NH(C(O)CH;), N(CHs),, N(C(O)CHs),, or

O(aminoacyl);

(1) R’ and R® are independently H, F, Cl, Br, I, OH, OCH3, SH, SCH3, NH5,
NHCH3;, N(CHs),, CHs, CH3.(X,, where X is F, Cl, Br, or I and q is 1 to 3, vinyl, CO,H,
COQCH}, CONHQ, CONHCHg, or CON(CH3)2, and
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Q) R’ is selected from among OH, OCH3, SH, SCH3, NH,, NHCH3, N(CH3);,
OC(0)C1-20 alkyl), which include but are not limited to OC{O)(CH;);CH3,
NHC(O)(C1-20 alkyl), which include but are not limited to NHC(O)(CH,),CH3, and
N(C(O)(CH;)sCHs),, which include but is not limited to N(C(O)(CH,);CH3),, where s is
an integer selected from 0, 1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, and
19.

A third aspect of the first embodiment is directed to a compound represented by

formula I-1
wherein

(a) R! is hydrogen, n-alkyl or a substituted or unsubstituted phenyl, where the
substitutent of the substituted phenyl is at least one of a CH3, OCHj3, F, Cl, Br, I, nitro,
cyano, and a CHy_ (X, where X is F, Cl, Br, or I, and q is 1-3;

(b) R? is hydrogen or CHa;

(¢)  R*™isHand R® is H, CH3, CH(CH3),, CH,CH(CH3),, CH(CH3)CH,CHa,
CH,Ph, CH;-indol-3-yl, -CH,CH,SCH3, CH,CO,H, CH,C(O)NH,, CH,CH,COOH,
CH,CH,C(O)NH;, CH,CH,CH,CH,;NH,, -CH,CH,CH,NHC(NH)NH,, CH,-imidazol-4-
yl, CH,OH, CH(OH)CH3, CH,((4'-OH)-Ph), CH,SH, or lower cycloalkyl or R* is CH3,
CH(CH3),, CH,CH(CH3),, CH(CH3)CH,CH3, CH,Ph, CH,-indol-3-yl, -CH,CH,SCHy3,
CH,CO,H, CH,C(O)NH,, CH,CH,COOH, CH,CH,C(O)NH,, CH,CH,CH,CH;NHj, -
CH,CH,CH,NHC(NH)NH;, CH,-imidazol-4-yl, CH,OH, CH(OH)CHj3, CH,((4'-OH)-
Ph), CH,SH, or lower cycloalkyl and R* is H;

(d)  Ris hydrogen, CHa, Et, ‘Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, lower haloalkyl, di(lower alkyl)amino-

lower alkyl, or aminoacyl;
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(©) R’ is H, CN, CHs, OCHs, CH,0H, CHa(halo), such as CH,F, N3, CH,CN,
CH,N;, CHyNH,, CH,NHCH3, CH,N(CHa),, halogen, including F, Cl, Br, or 1, with the

provisos that when X is OH , base is cytosine and RS is H, R’ cannot be Na;
()  R%is H, CHs, CH,F, CHF,, CF;, F, or CN;
5 (g) Xis H, OH, F, OCHg, NH2, or N3;

(h) Y is OH, H, CHj, vinyl, N, CN, C1, Br, F, I, OC(O)CHs, OCHs, NH,,
NHCH, NH(vinyl), NH(acetyl), NH(C(O)CHs), N(CHz),, N(C(O)CHs),, or

O(aminoacyl);

€)] R’ and R® are independently H, F, Cl, Br, I, OH, OCHs, SH, SCH3, NH,,
10 NHCHa3, N(CHs);, CHs, CH3 (X, where X 1s F, Cl, Br, or L and q is 1 to 3, vinyl, CO,H,
CO,CHj3, CONH,;, CONHCH3, or CON(CH3),, wherein R' is a C; 5 alkyl; a Cy
cycloalkyl; a C,-Cq alkenyl, a C,-Cg alkynyl'; and

) R’ is selected from among OH, OCH3s, SH, SCH3, NH,, NHCH3, N(CHz),,
OC(0)(C1-20 alkyl), which include but are not limited to OC(OQ)(CH;);CHz,

15  NHC(O)(CI1-20 alkyl), which include but are not limited to NHC(O)(CH,);CHj3, and
N(C(O)(CH;)sCH3),, which include but is not limited to N(C(O)(CH,);CH3),, where s is
an integer selected from 0, 1,2, 3,4, 5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, and
19.

A fourth aspect of the first embodiment is directed to a compound represented by
20  formula I-2
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R9
RS
\ N
R N 0
R2
S|
Riame = N—P*—0 0
W
1 RS
CO,R* OR RS
N %
Y X
12
wherein

(a) R' is hydrogen, methyl, ethyl, r-propyl, i-propyl, or a substituted or
5 unsubstituted phenyl, where the substitutent of the substituted phenyl is at lcast onc of a
CH3, OCH;, F, Cl, Br, [, nitro, cyano, and a CH3 (X, where X'is F, Cl, Br, or I, and q is
1-3;

(b) R? is hydrogen or CHa;

(¢)  R™isHand R* is H, CHi, CH(CH3),, CH,CH(CHa),, CH(CH3)CH,CHj,
10  CHPh, CH;-indol-3-yl, -CH,CH,SCH3, CH,CO,H, CH,C(O)NH,, CH,CH,COOH,
CH,CH,C(O)NH,, CH,CH,CH,CH,;NH,, -CH,CH,CH,NHC(NH)NH,, CH,-imidazol-4-
yl, CH,OH, CH(OH)CHj3, CH,((4'-OH)-Ph), CH,SH, or lower cycloalkyl or R* is CHs,
CH(CHj;),, CH,CH(CH3),, CH(CH3)CH,CH3, CH,Ph, CH;-indol-3-yl, -CH,CH,SCH3,
CH,CO,H, CH,C(O)NH,, CH2,CH,COOH, CH,CH,C(O)NH,, CH,CH,CH,CH3;NH,, -
15 CH,CH,CH,NHC(NH)NH,, CH;-imidazol-4-yl, CH,OH, CH(OH)CH3, CH,((4'-OH)-
Ph), CH,SH, or lower cycloalkyl and R¥* is H;
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(d) R* is hydrogen, C1_1¢ alkyl, C1_1 alkyl optionally substituted with a lower
alkyl, alkoxy or halogen, C.19 haloalkyl, Cs.19 cycloalkyl, cycloalkyl alkyl,
cycloheteroalkyl, aminoacyl, di(lower alkyl)amino-lower alkyl, aryl, such as phenyl,

heteroaryl, such as, pyridinyl, substituted aryl, or substituted heteroaryl;

(e) R5 is H, CN, CH3, OCHg, CHQOH, CHzF, N3, CHQCN, CH2N3, CHzNHz,
CH,NHCH3;, CH,N(CHs),, halogen, including F, Cl, Br, or I, with the provisos that when
X is OH , base is cytosine and R%is H, R’ cannot be Nj;

()  R%is H, CHs, CH,F, CHF,, CF3, F, or CN;
(2) X is H, OH, F, OCH3;, Cl, Br, I, NH,, or Na;

(h) Y is OH, H, CHa, vinyl, N3, CN, CL, Br, F, I, OC(O)CHs, OCHs, NH,,
NHCH:, NH(vinyl), NH(acetyl), NH(C(O)CHs), N(CHz),, N(C(O)CHa),, or

O(aminoacyl);

(1) R” and R® are independently H, F, CI, Br, I, OH, OCH3, SH, SCH3, NHj,
NHCH;, N(CHa),, CHa, CHa_(X,, where X is F, Cl, Br, or I and q is 1 to 3, vinyl, CO,H,
CO,CH3;, CONH,, CONHCH3, or CON(CHy3),, wherein R is a C 5 alkyl; a Cy 5
cycloalkyl; a C,-Cs alkenyl, a C»-Cs alkynyl; and

Q) R’ is selected from among OH, OCH3, SH, SCH3, NH,, NHCH3, N(CH3);,
OC(0)C1-20 alkyl), which include but are not limited to OC{O)(CH;);CH3,
NHC(O)(C1-20 alkyl), which include but are not limited to NHC(O)(CH,);CH3, and and
N(C(O)(CH;)CH3;, which include but is not limited to N(C(O)(CH;);CHs),, where s is an
integer selected from 0, 1,2,3,4,5,6,7,8,9, 10, 11, 12,13, 14, 15, 16, 17, 18, and 19.

A fifth aspect of the first embodiment is directed to a compound represented by

formula 1-2
wherein
(a) R' is hydrogen, methyl, ethyl, n-propyl, i-propyl, phenyl, p-tolyl, p-

bromo-phenyl, p-chloro-phenyl, p-fluorophenyl;
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(b) R’ is hydrogen or CH3;

(¢)  R*™is Hand R® is H, CHi, CH(CH3);, CH;CH(CHa),, CH(CH3)CH,CHs,
CH,Ph, CH,-indol-3-yl, -CH,CH,SCH3, CH,CO,H, CH,C(O)NH,, CH,CH,COOH,
CH,CH,C(O)NH,, CH,CH,CH,CH,NH,, -CH,CH,CH,NHC(NH)NH,, CH,-imidazol-4-
yl, CH,OH, CH(OH)CHj3, CH((4'-OH)-Ph), CH,SH, or lower cycloalkyl,

(d)  Ris hydrogen, CHa, Et, ‘Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, lower haloalkyl, di(lower alkyl)amino-

lower alkyl, or aminoacyl;

() R’ is H, CN, CHi, OCH3, CH,OH, CH,F, halogen, including F, Cl, Br, or

L

()  R%is H, CHs, CH,F, CHF,, CFs, F, or CN;

(2) X is H, OH, F, OCH3, NHj, or Nj3;

(h) Y is OH, H, CHj3, vinyl, N3, CN, Cl, Br, F, I, OC(O)CH3, OCHj3, or
O(aminoacyl);

(1) R’ and R® are independently H, F, Cl, Br, I, OH, OCH3, SH, SCH3, NH,,
NHCH3:, N(CHs),, CHs, CHa_(X,, where X is F, Cl, Br, or I and q is 1 to 3, vinyl, CO,H,
CO,CH3s, CONH,, CONHCH3, or CON(CH3);, wherein R' is a Cy5 alkyl; a Cip9
cycloalkyl; a Cp-Cs alkenyl, a C»-Cs alkynyl; and

() R’ is sclected from among OH, OCH;, SH, SCH3, NH,, NHCH;, N(CHs),,
OC(0)(Cy9 alkyl), which include but are not limited to OC(O)(CH,);CH3, NHC(O)(C; 20
alkyl), which include but are not limited to NHC(O)(CH,),CH3, and N(C(O)(CH;);CHj3)s,
which include but is not limited to N(C(O)(CH,);CHs;),, where s is an integer selected
from0,1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, and 19.

A sixth aspect of the first embodiment is directed to a compound represented by

formula I-2
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wherein

(a) R! is hydrogen, methyl, ethyl, n-propyl, i-propyl, phenyl, p-tolyl, p-
bromo-phenyl, p-chloro-phenyl, p-fluorophenyl;

(b) R’ is hydrogen or CHa;

(¢)  R*™isHand R* is H, CHi, CH(CH3),, CH;CH(CHa),, CH(CH3)CH,CHj,
CH,Ph, or lower cycloalkyl;

(d) R*is hydrogen, C_¢ alkyl, C,_j alkyl optionally substituted with a lower
alkyl, alkoxy or halogen, C; 19 haloalkyl, Cz 19 cycloalkyl, cycloalkyl alkyl,
cycloheteroalkyl, aminoacyl, di(lower alkyl)amino-lower alkyl, aryl, such as phenyl,

heteroaryl, such as, pyridinyl, substituted aryl, or substituted heteroaryl;
(¢ R’isH, OMe, CN, CHF, F, Cl, Br, or I;
()  R%is H, CH;, CH,F, CHF,, CFs, or F;
(2) Xis H, OH, F, OCH;, F, Cl, Br, I, or N3;
(h) Y is H, OH, CH3, F, Cl, Br, 1, or N3, OCH3, OC(O)CH3, or O(aminoacyl);

(1) R’ and R® are independently H, F, Br, SCH;, CH3, CH3_ (X, where X is F,
Cl, Br,or I and q is 1 to 3, vinyl, CO,CH3, CONH,, CONHCHj3, or CON(CH3),; and

Q) R’ is selected from among OH, OCH3, SH, SCH3, NH,, NHCH:, N(CHs),,
OC(O)(Cy9 alkyl), which include but are not limited to OC(O)(CH;)sCHs, NHC(O)(Ci20
alkyl), which include but are not limited to NHC(O)(CH,),CH3, and N(C(O)(CH;);CH3),,
which include but is not limited to N(C(O)(CH,),CHs),, where s is an integer sclected
from0,1,2,3,4,5,6,7,8,9,10,11,12,13, 14, 15,16, 17, 18, and 19.

A seventh aspect of the first embodiment is directed to a compound represented

by formula I-2

wherein

2980901-1 -35-

Gilead Exhibit 2024
PGR2023-00046 - Page 001109



10

15

20

Docket No. 60137.0034USU1

(a) R' is hydrogen, methyl, ethyl, n-propyl, i-propyl, phenyl, p-tolyl, p-
bromo-phenyl, p-chloro-phenyl, p-fluorophenyl;

(b)  R%is hydrogen;

(¢)  R™isHand R™ is H, CHs, CH(CHs),, CH,CH(CHx),, CH(CH3)CH,CHj,
CH,Ph, or lower cycloalkyl;

(d)  Ris hydrogen, CHa, Et, ‘Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-yl, lower
haloalkyl, or di(lower alkyl)amino-lower alkyl;

() R’is H;

(f)  R®is H, CHs, CH,F, CHF,, CFs, or F;

(g) Xis H, OH, OCHs, F, or Ns;

(h) Y is OH, OCHj3, OC(O)CH3, or O(aminoacyl);

6))] R’ and R® are independently H, F, Br, SCHz, CHs, CH3_(X,, where X is F,
Cl, Br, or Il and q is 1 to 3, vinyl, CO,CH3z, CONH,, CONHCHj;, or CON(CH3),; and

Q) R’ is selected from among OH, OCH3, NH,, NHCH3, N(CHs),, OC(O)(C.
20 alkyl), which include but are not limited to OC(O)(CH;)sCHs, NHC(O)(C;.20 alkyl),
which include but are not limited to NHC(O)(CH»)sCH3, and N(C(O)(CH;)sCHs),, which
include but is not limited to N(C(O)(CH,);CH3),, where s is an integer selected from
among 0, 1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, and 19.

An eighth aspect of the first embodiment is directed to a compound represented

by formula I-2

wherein
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(a) R' is hydrogen, methyl, phenyl, p-bromo-phenyl, p-chloro-phenyl, p-
fluorophenyl,

(b)  R%is hydrogen;

(¢)  R™isHand R™ is H, CHs, CH(CHs),, CH,CH(CHx),, CH(CH3)CH,CHj,
CH,Ph, or lower cycloalkyl;

(d)  Ris hydrogen, CHa, Et, ‘Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-yl, lower
haloalkyl, or di(lower alkyl)amino-lower alkyl;

() R’is H;

(f)  R®is H, CHs, CH,F, CHF,, CFs, or F;

(g) Xis H, OH, OCHs, F, or Ns;

(h) Y is OH, OCHj3, OC(O)CH3, or O(aminoacyl);

6))] R’ and R® are independently H, F, Br, SCHz, CHs, CH3_(X,, where X is F,
Cl, Br, or l and q is 1 to 3, vinyl, CO,CH3z, CONH,, CONHCHj;, or CON(CH3);;

Q) R’ is selected from among OH, OCH3, NH,, NHCH3, N(CHs),, OC(O)(C.
20 alkyl), which include but are not limited to OC(O)(CH;)sCHs, NHC(O)(C;.20 alkyl),
which include but are not limited to NHC(O)(CH»)sCH3, and N(C(O)(CH;)sCHs),, which
include but is not limited to N(C(O)(CH,);CH3),, where s is an integer selected from
among 0, 1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, and 19.

A second embodiment of the invention is directed to a compound represented by
formula I in which the base is a structure represented by formula b above, wherein R',
R2, R? e R b, R4, R’, R6, X,Y,R’, and RP®are defined in the Summary of the Invention

section above.

A first aspect of the second embodiment is directed to a compound represented by
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formula I-3

wherein

(a) R' is hydrogen, n-alkyl; branched alkyl; cycloalkyl; or aryl, which
includes, but is not limited to, phenyl or naphthyl, where phenyl or naphthyl are
optionally substituted with at least one of Cy alkyl, Cy alkenyl, Cy6 alkynyl, C;
alkoxy, F, Cl, Br, 1, nitro, cyano, C;_¢ haloalkyl, -N(Rly)g, Ci6 acylamino, -NHSO,C\ ¢
alkyl, -SO,N(R"),, COR", and -SO,C alkyl; (R' is independently hydrogen or alkyl,
which includes, but is not limited to, Cy alkyl, Cy_jo alkyl, or Cy alkyl, R is —OR" or -
NR));

(b) R’ is hydrogen or CHz;

() R* and R* are (i) independently selected from hydrogen, C,_yo alkyl,
cycloalkyl, -(CH,)e(NR*),, Cy¢ hydroxyalkyl, -CH,SH, -(CH,),S(O)¢Me, -
(CH,)sNHC(=NH)NH,, (1H-indol-3-yl)methyl, (1H-imidazol-4-yl)methyl, -
(CH,).COR™, aryl and aryl C1. alkyl, said aryl groups optionally substituted with a
group sclected from hydroxyl, C .0 alkyl, C 1. alkoxy, halogen, nitro and cyano; (ii) R*
and R*® both are Cy4 alkyl; (i) R** and R* together are(CH,); so as to form a spiro ring;
(iv) R* is hydrogen and R* and R? together are (CH,), so as to form a cyclic ring that
includes the adjoining N and C atoms (v) R*" is hydrogen and R* and R” together are
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(CHy), so as to form a cyclic ring that includes the adjoining N and C atoms, where cis 1
t06,dis0to 2, eis 0 to 3, fis 2to 5, nis 2 to 4, and where R? is independently hydrogen
or C ¢ alkyl and R*" is -OR' or -N(R*),); (vi) R* is H and R* is H, CHs, CH,CH,
CH(CH3),, CH,CH(CHs),, CH(CH1)CH,CH;, CH,Ph, CH;-indol-3-yl, -CH,CH,SCHj3,
CH,CO,H, CH,C(0O)NH,, CH,CH,COOH, CH,CH,C(O)NH,, CH,CH,CH,CH;NH>, -
CH,CH,CH,NHC(NH)NH;, CH,-imidazol-4-yl, CH,OH, CH(OH)CH3, CH,((4'-OH)-
Ph), CH,SH, or lower cycloalkyl; or (viii) R¥is CHs;, -CH,CH3, CH(CHs),,
CH,CH(CH3s),, CH(CH;)CH,CH3, CH,Ph, CH;-indol-3-yl, -CH,CH,SCH3, CH,CO;H,
CH,C(O)NH,, CH,CH,COOH, CH,CH,C(O)NH,, CH,CH,CH,;CH,NH2, -
CH,CH,CH,NHC(NH)NH;, CH,-imidazol-4-yl, CH,OH, CH(OH)CH3, CH,((4'-OH)-
Ph), CH,SH, or lower cycloalkyl and R* is H, where R is independently hydrogen or
alkyl, which includes, but is not limited to, C 0 alkyl, Cy.1o alkyl, or C, alkyl, R*" is —
OR' or -N(R*),);

(d) R* is hydrogen, C1_1¢ alkyl, C1_1 alkyl optionally substituted with a lower
alkyl, alkoxy or halogen, C;_y9 haloalkyl, Cs_9 cycloalkyl, cycloalkyl alkyl,
cycloheteroalkyl, aminoacyl, di(lower alkyl)amino-lower alkyl, aryl, such as phenyl,

heteroaryl, such as, pyridinyl, substituted aryl, or substituted heteroaryl;

(e) R’ is H, a lower alkyl, CN, vinyl, O-(lower alkyl), hydroxyl lower alkyl,
i.e., -(CH;),OH, where p is 1 -6, including hydroxyl methyl (CH,OH), CHF, N3,
CH,CN, CH,NH,, CH,NHCH;, CH,N(CHs),, alkyne (optionally substituted), or halogen,
including F, CI, Br, or I, with the provisos that when X is OH, base is cytosine and RSis
H, R’ cannot be N3 and when X is OH, R%is CH; or CH,F and B is a purine base, R’

cannot be H;
()  R%is H, CHs, CH,F, CHF,, CF3, F, or CN;
(2) X is H, OH, F, OMe, Cl, Br, I, NH,, or N3;

(h) Y is OH, H, C, 4 alkyl, C,.4 alkenyl, C,_4 alkynyl, vinyl, N3, CN, CL, Br, F,
I, NO,, OC(O)O(C1_4 alkyl), OC(O)O(C1_4 alkyl), OC(O)O(C2_4 alkynyl), OC(O)O(C2_4
alkenyl), OC,_jy haloalkyl, O(aminoacyl), O(Cy_1¢ acyl), O(C,_4 alkyl), O(C,_4 alkenyl),
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S(C1.4 acyl), S(Cj.4 alkyl), S(Cy.4 alkynyl), S(Cy.4 alkenyl), SO(C.4 acyl), SO(C).4 alkyl),
SO(Cr.4 alkynyl), SO(C;.4 alkenyl), SO2(C.4 acyl), SO2(C).4 alkyl), SO2(Cy.4 alkynyl),
S0,(Cy.4 alkenyl), OS(0),(Cy 4 acyl), OS(0)a(Cy 4 alkyl), OS(0)x(C,4 alkenyl), NHy,
NH(C,_4 alkyl), NH(C, 4 alkenyl), NH(C,_4 alkynyl), NH(C,_4 acyl), N(C,_4 alkyl),, or
N(Cy.1s acyl)s, wherein alkyl, alkynyl, alkenyl and vinyl are optionally substituted by N3,
CN, one to three halogen (Cl, Br, F, 1), NO,, C(O)O(Ci.4 alkyl), C(O)O(C1.4 alkyl),
C(0)O(Cy4 alkynyl), C(O)O(C,4 alkenyl), O(C;4 acyl), O(C,4 alkyl), O(C,_4 alkenyl),
S(Cy.4 acyl), S(Cy4 alkyl), S(Cy.4 alkynyl), S(C,.4 alkenyl), SO(C_4 acyl), SO(C,4 alkyl),
SO(Cy.4 alkynyl), SO(C;4 alkenyl), SO2(Ci.4 acyl), SO2(Ci.4 alkyl), SO2(Cy.4 alkynyl),
SO,(Cy.4 alkenyl), OS(0),2(C14 acyl), OS(0)2(C14 alkyl), OS(O)(C,4 alkenyl), NHy,
NH(C_4 alkyl), NH(C;.4 alkenyl), NH(C,.4 alkynyl), NH(C_4 acyl), N(C4 alkyl),, or
N(Ci4 acyl)y;

(1) R’ and R® are independently H, F, Cl, Br, I, OH, OR', SH, SR', NH,,
NHR', NR'", lower alkyl, halogenated (F, Cl, Br, I) lower alkyl, lower alkenyl of C;-Cg,
CO,H, CO,R’', CONH,, CONHR', CONR';, wherein R' is a C;;¢ alkyl; a C;_» cycloalkyl;
a C,-C¢ alkenyl, a C»-Cg alkynyl.

The second aspect of the second embodiment is directed to a compound

represented by formula 1-3
wherein

(a) R' is hydrogen, n-alkyl or aryl, which includes, but is not limited to,
phenyl or naphthyl, where phenyl or naphthyl are optionally substituted with at least one
of Ci¢ alkyl, Cy alkoxy, F, Cl, Br, 1, nitro, cyano, C;_¢ haloalkyl;

(b) R? is hydrogen or CHa;

(c) R* and R™ are independently (i) R** is hydrogen and R* and R? together
are (CH,), so as to form a cyclic ring that includes the adjoining N and C atoms (v) R*" is
hydrogen and R* and R? together are (CH,), so as to form a cyclic ring that includes the
adjoining N and C atoms, where cis 1t0 6, dis0to 2,¢is 0to 3, fis 3to 5,nis 2 to 4,
and where R is independently hydrogen or C, ¢ alkyl and R*" is -OR' or —N(R3')2); (vi)
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R* is H and R™ is H, CHz, CH(CH3),, CH,CH(CH3),, CH(CH3)CH,CHs, CH,Ph, CH,-
indol-3-yl, -CH,CH,SCH3, CH,CO3H, CH,C(O)NH,, CH,CH,COOH,
CH,CH,C(O)NH,, CH,CH,CH,CH,;NH,, -CH,CH,CH,NHC(NH)NH,, CH-imidazol-4-
yl, CH,OH, CH(OH)CH3;, CH,((4'-OH)-Ph), CH,SH, or lower cycloalkyl; or (viii) R is
CHs, CH(CHs),, CH,CH(CH3),, CH(CH3)CH,CHs, CH,Ph, CHa-indol-3-yl, -
CH,CH,SCH3, CH,CO,H, CH,C(O)NIH,, CH,CH,COOH, CH,CH,C(O)NI,,
CH,CH,CH,CH,NH,, -CH,CH,CH,NHC(NH)NH,, CH,-imidazol-4-yl, CH,OH,
CH(OH)CHs3, CHy((4'-OH)-Ph), or CH,SH and R*" is H;

(d) R* is hydrogen, C1_1¢ alkyl, C1_1 alkyl optionally substituted with a lower
alkyl, alkoxy or halogen, C.19 haloalkyl, Cs.19 cycloalkyl, cycloalkyl alkyl,
cycloheteroalkyl, aminoacyl, di(lower alkyl)amino-lower alkyl, aryl, such as phenyl,

heteroaryl, such as, pyridinyl, substituted aryl, or substituted heteroaryl;

(¢)  R’isH, CN, CH;, vinyl, OCH3, OCH,CHs, CH,OH, CHj(halo), such as
CH,F, N3, CH,CN, CH,N3, CH;NH,, CH,NHCH3, CHoN(CH3),, halogen, including F,
Cl,Br,or[;

()  R%is H, CHs, CH,F, CHF,, CF;, F, or CN;
(2) X is H, OH, F, OMg, halogen, NH;, or N3;

(h) Y is OH, H, C4 alkyl, vinyl, N3, CN, Cl, Br, F, I, O(C1 acyl), O(C1.4
alkyl), NH,, NH(C, 4 alkyl), NH(C,.4 alkenyl), NH(C,.4 alkynyl), NH(C;_4 acyl), N(C; 4
alkyl),, N(Cy.15 acyl),, wherein alkyl, alkynyl, alkenyl and vinyl are optionally substituted
by Ns, CN, one to three halogen (Cl, Br, F, 1), NO;, OC(O)O(C_4 alkyl), OC(O)O(C1 4
alkyl), OC(0)O(C».4 alkynyl), OC(O)O(C>.4 alkenyl), OCi.1p haloalkyl, O(aminoacyl),
O(Cy_4 acyl), O(Cy_4 alkyl), O(C,4 alkenyl), S(Cy_4 acyl), S(Cy4 alkyl), S(C,4 alkynyl),
S(C,.4 alkenyl), SO(Cy_4 acyl), SO(Cy_4 alkyl), SO(C,.4 alkynyl), SO(C,.4 alkenyl),
SO, (C14 acyl), SOx(Cyq alkyl), SO,(Cy4 alkynyl), SO,(Cy4 alkenyl), OS(0)2(C14 acyl),
0OS(0)(Cy-4 alkyl), OS(0)(C,.4 alkenyl), NH,, NH(C|_4 alkyl), NH(C,.4 alkenyl), NH(C,.
4 alkynyl), NH(Cy_4 acyl), N(Cy_4 alkyl),, N(Cy_4 acyl)s;
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€)] R’ and R® are independently H, F, Cl, Br, I, OH, OR', SH, SR', NH,,
NHR', NR", lower alkyl, halogenated (F, Cl, Br, I) lower alkyl, lower alkenyl of C,-Cs,
CO,H, CO,R', CONH,, CONHR', CONR";, wherein R' is a Cy_y alkyl; a Cyy cycloalkyl;
a C,-Cq alkenyl, a C,-Cg alkynyl.

The third aspect of the second embodiment is directed to a compound represented

by formula I-3
wherein

(a) R' is hydrogen, n-alkyl or a substituted or unsubstituted phenyl, where the
substitutent of the substituted phenyl is at least one of a C;.z alkyl, a C;.z alkoxy, F, Cl,
Br, 1, nitro, cyano, and a C;_3 haloalkyl;

(b) R is hydrogen, CH3, R* or R* and R? together are (CH»); so as to form a
cyclic ring that includes the adjoining N and C atoms, C(O)CR*RNHR', where n is 2 to

4 and Rl, R3a, and R* are as defined herein;

() R* and R™ are independently (i) R** is hydrogen and R* and R? together
are (CH,), so as to form a cyclic ring that includes the adjoining N and C atoms (v) R* is
hydrogen and R* and R? together are (CHy), so as to form a cyclic ring that includes the
adjoining N and C atoms, where cis 1t0 6,dis0to 2,¢is 0to 3, fis 3to 5,nis 2 to 4,
and where R” is independently hydrogen or C ¢ alkyl and R*" is -OR' or -N(R?),); (vi)
R* is H and R™ is H, CHa, CH(CH3),, CH,CH(CHs),, CH(CHz)CH,CHz, CH,Ph, CH,-
indol-3-yl, -CH,CH,SCH3, CH,CO,H, CH,C(O)NH,, CH,CH,COOH,
CH,CH,C(O)NH;, CH,CH;CH,CH,;NH,, -CH,CH,CH,;NHC(NH)NH,, CH,-imidazol-4-
yl, CH,OH, CH(OH)CHj3, CHy((4'-OH)-Ph), CH,SH, or lower cycloalkyl; or (viii) R* is
CHj3, CH(CHs;),, CH,CH(CHj;),, CH(CH3)CH,CHj3;, CH,Ph, CH,-indol-3-yl, -
CH,CH,SCH3;, CH,CO,H, CH,C(O)NH,, CH,CH,COOH, CH,CH,C(O)NH,,
CH,CH,CH,CH;NH,, -CH,CH,CH,NHC(NH)NH,, CH,-imidazol-4-yl, CH,OH,
CH(OH)CHj3, CH»((4'-OH)-Ph), CH,SH, or lower cycloalkyl and R®is H;

(d) R*is hydrogen, CHs, Et, 'Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
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methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-yl, lower
haloalkyl, or di(lower alkyl)amino-lower alkyl;

() R’ is H, CN, CH;, OCH3, CH,OH, CHj(halo), such as CH,F, N3, CH,CN,
CH,N;, CH,NH,, CH,NHCH3, CH,N(CHa3),, halogen, including F, Cl, Br, or I;

()  R%is H, CHs, CH,F, CHF,, CF3, F, or CN;
(g XisH, OH, F, OCHjs, halogen, NH», or N3

(h) Y is OH, H, CHs, vinyl, N3, CN, C1, Br, F, I, OC(O)CHs, OCH;, NH,,
NHCH3, NH(vinyl), NH(acetyl), NH(C(O)CHs), N(CHz),, N(C(O)CHs)»;

€)] R’ and R® are independently H, F, Cl, Br, I, OH, OCHs, SH, SCH3, NH,,
NHCHa3, N(CHs),, CHsi, CH3.( X, where X 1s F, Cl, Br, or L and q is 1 to 3, vinyl, CO>H,
COQCH3, CONH2, CONHCHg, or CON(CHg)Q.

The fourth aspect of the second embodiment is directed to a compound

represented by formula I-3
wherein

(a) R' is hydrogen, n-alkyl or a substituted or unsubstituted phenyl, where the
substitutent of the substituted phenyl is at least one of a CH3, OCHj3, F, Cl, Br, I, nitro,
cyano, and a CHi_(X,, where X is F, Cl, Br, or I, and q is 1-3;

(b) R? is hydrogen or CHa;

(¢)  R*™isHand R® is H, CHs, CH(CH3),, CH,CH(CH3),, CH(CH3)CH,CH,
CH,Ph, CH;-indol-3-yl, -CH,CH,SCH;, CH,CO,H, CH,C(O)NH,, CH,CH,COOH,
CH,CH,C(O)NH,, CH,CH,CH,CH,NH,, -CH,CH,CH,NHC(NH)NH,, CHy-imidazol-4-
yl, CH,OH, CH(OH)CH3, CH,((4'-OH)-Ph), CH,SH, or lower cycloalkyl or R* is CH3,
CH(CHs),, CH,CH(CHa),, CH(CH3)CH,CHa, CH,Ph, CH,-indol-3-yl, -CH,CH,SCH,
CH,CO,H, CH,C(O)NH,, CH,CH,COOH, CH,CH,C(O)NH,, CH,CH,CH,CH,;NHj, -
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CHQCHQCHQNHC(NH)NHQ, CHg-imidazol-4-yl, CHQOH, CH(OH)CHg, CHQ((4'-OH)-
Ph), CH,SH, or lower cycloalkyl and R* is H;

(d)  R"is hydrogen, CHs, Et, 'Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-yl, lower
haloalkyl, or di(lower alkyl)amino-lower alkyl;

(e) R’ is H, CN, CH;, OCH3, CH,0OH, CH;(halo), such as CH,F, N3, CH,CN,
CH;N3, CH,NH,, CH,NHCH3, CH;N(CH3),, halogen, including F, Cl, Br, or [;

(f)  R%is H, CHs, CHyF, CHF,, CF3, F, or CN;
(g) Xis H, OH, F, OCHg, NHQ, or N3;

(h) Y is OH, H, CHa, vinyl, N3, CN, C, Br, F, I, OC(O)CHs, OCHs, NI,
NHCH;, NH(vinyl), NH(acetyl), NH(C(O)CHs), N(CHs),, N(C(O)CH;),;

(1) R” and R® are independently H, F, CI, Br, I, OH, OCH3, SH, SCH3, NHj,
NHCH;, N(CHa),, CHa, CHa_(X,, where X is F, Cl, Br, or I and q is 1 to 3, vinyl, CO,H,
CO,CH3;, CONH,, CONHCH3, or CON(CHy3),, wherein R is a C 5 alkyl; a Cy 5
cycloalkyl; a C,-Cs alkenyl, a C»-Cs alkynyl.

The fifth aspect of the second embodiment is directed to a compound represented

by formula 1-4
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wherein

(a) R' is hydrogen, methyl, ethyl, n-propyl, i-propyl, or a substituted or
5 unsubstituted phenyl, where the substitutent of the substituted phenyl is at least one of a
CH3, OCHjs, F, Cl, Br, [, nitro, cyano, and a CH3.X,, where X is F, CL, Br, or I, and q is
1-3;

(b) R’ is hydrogen or CHa;

(¢)  R*™is Hand R® is H, CHi, CH(CH3);, CH;CH(CHa),, CH(CH3)CH,CHs,
10 CH;Ph, CHz-indol-3-yl, -CH,CH,SCH3, CH,CO;H, CH,C(O)NH,, CH,CH,COOH,
CH,CH,C(O)NH,, CH,CH,CH,CH,NH,, -CH,CH,CH,NHC(NH)NH,, CH,-imidazol-4-
yl, CH,OH, CH(OH)CH3, CH,((4-OH)-Ph), CH,SH, or lower cycloalkyl or R* is CHa,
CH(CHzs),, CH,CH(CH3),, CH(CH1)CH,CHs, CH,Ph, CH,-indol-3-yl, -CH,CH>SCHj3,
CH,CO,H, CH,C(O)NH,, CH,CH,COOH, CH,CH,C(O)NH,, CH,CH,CH,CH;NHo,, -
15  CH;CH,CH,NHC(NH)NH;, CHz-imidazol-4-yl, CH,OH, CH(OH)CH3, CH»((4'-OH)-
Ph), CH,SH, or lower cycloalkyl and R* is H;

(d)  R%is hydrogen, CHs, Et, 'Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-yl, lower
20  haloalkyl, or di(lower alkyl)amino-lower alkyl;
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(C) R5 is H, CN, CH3, OCHg, CHQOH, CHQF, N3, CHQCN, CHQN}, CHQNHQ,
CH,NHCH3;, CHaN(CHas),, halogen, including F, Cl, Br, or I;

(f)  R%is H, CHs, CH,F, CHF,, CF3, F, or CN;
(g) X is H, OH, F, OCHs, Cl, Br, I, NH,, or Ns;

(h) Y is OH, H, CHj, vinyl, N3, CN, CI, Br, F, I, 0C(O)CHs, OCHs, NH,,
NHCH:, NH(vinyl), NH(acetyl), NH(C(O)CHs), N(CHa),, N(C(O)CHa),;

(1) R’ and R® are independently H, F, CI, Br, I, OH, OCH3;, SH, SCH3, NH,,
NHCH3;, N(CHs),, CHs, CH3.(X,, where X is F, Cl, Br, or I and q is 1 to 3, vinyl, CO,H,
CO,CHj3, CONH;, CONHCH3, or CON(CH3),, wherein R' is a C; 9 alkyl; a Cy09
cycloalkyl; a C;-Cg alkenyl, a C,-Cs alkynyl,

The sixth aspect of the second embodiment is directed to a compound represented

by formula I-4
wherein

(a) R' is hydrogen, methyl, ethyl, n-propyl, i-propyl, phenyl, p-tolyl, p-
bromo-phenyl, p-chloro-phenyl, p-fluorophenyl;

(b) R? is hydrogen or CHz;

(¢)  R*™isHand R® is H, CH3, CH(CH3),, CH,CH(CH3),, CH(CH:)CH,CHz,
CH,Ph, CH,-indol-3-yl, -CH,CH,SCH3, CH,COzH, CH,C(O)NH,, CH,CH,;COOH,
CH,CH,C(O)NH,, CH,CH,CH,CH,;NH,, -CH,CH,CH,NHC(NH)NH,, CH-imidazol-4-
yl, CH,OH, CH(OH)CHj3, CH,((4'-OH)-Ph), CH,SH, or lower cycloalkyl;

(d)  R%is hydrogen, CHs, Et, 'Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-yl, lower
haloalkyl, or di(lower alkyl)amino-lower alkyl;
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(©) R’ is H, CN, CHs, OCHs, CH,OH, CH,F, halogen, including F, Cl, Br, or

(f)  R%is H, CHs, CH,F, CHF,, CF3, F, or CN;
(g)  XisH, OH, F, OCH;, NH,, or Ns;
(h) Y is OH, H, CHs, vinyl, NH,, N3, CN, Cl, Br, F, I, OC(O)CH3, OCH3;

6))] R’ and R® are independently H, F, Cl, Br, I, OH, OCHs, SH, SCH3, NH,,
NHCH;, N(CH3),, CHs, CH3_(X,, where X is F, Cl, Br, or I and q is 1 to 3, vinyl, CO,H,
CO,CHj3, CONH,, CONHCH3, or CON(CH3),, wherein R' is a C; 5 alkyl; a Cy
cycloalkyl; a C,-Cs alkenyl, a C»-Cs alkynyl.

The seventh aspect of the second embodiment is directed to a compound

represented by formula I-4
wherein

(a) R! is hydrogen, methyl, ethyl, n-propyl, i-propyl, phenyl, p-tolyl, p-
bromo-phenyl, p-chloro-phenyl, p-fluorophenyl;

(b) R? is hydrogen or CHa;

(¢)  R*™isHand R® is H, CHs, CH(CH3),, CH,CH(CH3),, CH(CH3)CH,CH,
CH,Ph, or lower cycloalkyl;

(d)  R%is hydrogen, CHs, Et, 'Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-yl, lower
haloalkyl, or di(lower alkyl)amino-lower alkyl;

(¢)  R’isH, OMe, CN, CH,F, F, Cl, Br, or I;
()  R%is H, CHs, CH,F, CHF,, CFs, or F;

(g) XisH, OH, F, OCH;, F, Cl, Br, I, NH; or Ns;
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(h) Y is H, OH, CH3, F, Cl, Br, I, NH, or N3, OCH3, or OC(O)CH3;

(1) R’ and R® are independently H, F, Br, SCH3, CHs, CH3 (X, where X is F,
Cl, Br, or I and qis 1 to 3, vinyl, CO,CH3, CONH,, CONHCH3, or CON(CHj3),;

The eighth aspect of the second embodiment is directed to a compound

represented by formula 1-4
wherein

(a) R' is hydrogen, methyl, ethyl, n-propyl, i-propyl, phenyl, p-tolyl, p-
bromo-phenyl, p-chloro-phenyl, p-fluorophenyl;

(b)  R%is hydrogen;

(¢)  R*™is Hand R® is H, CHi, CH(CH3);, CH;CH(CHa),, CH(CH3)CH,CHs,
CH,Ph, or lower cycloalkyl;

(d)  R*ishydrogen, CHs, Et, 'Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-yl, lower
haloalkyl, or di(lower alkyl)amino-lower alkyl;

(e) R’ is H;

()  R%is H, CHs, CH,F, CHF,, CFs, or F;
(2) X 1s H, OH, OCHj;, F, NH; or Nj3;

(h) Y is OH, NH, OCHj, or OC(O)CHj;

(i) R’ and R® are independently H, F, Br, SCH;, CHs, CH3_ (X, where X is F,
ClL, Br,or I and qis 1 to 3, vinyl, CO,CHj, CONH,;, CONHCHj3;, or CON(CH3),.

The ninth aspect of the second embodiment is directed to a compound represented

by formula 1-4

2980901-1 _48 -

Gilead Exhibit 2024
PGR2023-00046 - Page 001122



10

15

20

Docket No. 60137.0034USU1

wherein

(a) R! is hydrogen, methyl, phenyl, p-bromo-phenyl, p-chloro-phenyl, p-
fluorophenyl;

(b) R’ is hydrogen;

(¢)  R*™isHand R* is H, CHi, CH(CH3),, CH;CH(CHa),, CH(CH3)CH,CHj,
CH,Ph, or lower cycloalkyl;

(d) R*is hydrogen, CHs, Et, 'Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-yl, lower
haloalkyl, or di(lower alkyl)amino-lower alkyl;

() R’is H;

()  R%is H, CH;, CH,F, CHF,, CFs, or F;
(2) Xis H, OH, OCH;, F, or N3,

(h) Y is OH, OCH3, or OC(O)CHs;

(1) R’ and R® are independently H, F, Br, SCH;, CH3, CH3_ (X, where X is F,
Cl, Br,or I and qis 1 to 3, vinyl, CO,CH3, CONH,, CONHCH3, or CON(CH3),.

A third embodiment of the invention is directed to a compound represented by
formula I in which the base is a structure represented by formula ¢ above, wherein R!, R?
R3a, R3b, R4, R’, R6, XY, Z, Rlo, RH, and R'? are defined in the Summary of the

Invention section above; with the proviso that R"' is not H.

A first aspect of the third embodiment is directed to a compound represented by

formula I-5
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wherein

(a) R' is hydrogen, n-alkyl; branched alkyl; cycloalkyl; or aryl, which
5  includes, but is not limited to, phenyl or naphthyl, where phenyl or naphthyl are
optionally substituted with at least one of Ci.6 alkyl, Cy¢ alkenyl, Cs.6 alkynyl, Ci6
alkoxy, F, Cl, Br, 1, nitro, cyano, C;_ haloalkyl, -N(Rly)g, Cy acylamino, -NHSO,C 4
alkyl, -SO,N(R");, COR", and -SO,C ¢ alkyl; (R' is independently hydrogen or alkyl,
which includes, but is not limited to, C1.5 alkyl, C1.jo alkyl, or C1¢ alkyl, R" is —OR' or -
10 NR);

(b) R? is hydrogen or CHg;

(©) R* and R™ are (i) independently selected from hydrogen, C.y alkyl,
cycloalkyl, -(CHy)«(NR™),, Cy hydroxyalkyl, -CH,SH, -(CH;),S(0)qMe, -
(CH3)sNHC(=NH)NH,, (1H-indol-3-yl)methyl, (1H-imidazol-4-yl)methyl, -

15  (CH,).COR", aryl and aryl C, alkyl, said aryl groups optionally substitutcd with a
group selected from hydroxyl, Cy_y alkyl, Cy alkoxy, halogen, nitro and cyano; (ii) R*
and R™ both are C 1 alkyl; (iii) R** and R™ together are(CH,)r so as to form a spiro ring;
(iv) R* is hydrogen and R* and R” together arc (CH,), so as to form a cyclic ring that
includes the adjoining N and C atoms (v) R*® is hydrogen and R* and R? together are

20 (CHy), so as to form a cyclic ring that includes the adjoining N and C atoms, where c is 1

t06,dis0to2,e1s0to 3, fis2to 5, n1s 2 to 4, and where R is independently hydrogen
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or C 1 alkyl and R is -OR' or -N(R*),); (vi) R** is H and R™ is from H, CH3, CH,CHj,
CH(CH3),, CH,CH(CH3),, CH(CH3)CH,CH3, CH,Ph, CH,-indol-3-yl, -CH,CH,SCHy3,
CH,CO,H, CH,C(O)NH,, CH,CH,COOH, CH,CH,C(O)NH,, CH,CH,CH,CH;NHj, -
CH,CH,CH,NHC(NH)NH,, CH,-imidazol-4-yl, CH,OH, CH(OH)CH3, CH,((4'-OH)-
Ph), CH,SH, or lower cycloalkyl; or (viii) R¥is CHs;, -CH,CH3, CH(CHs),,
CH,CH(CHs),, CH(CH3)CH,CH3s, CH,Ph, CH»-indol-3-yl, -CH,CH,SCH3, CH,CO:H,
CH,C(O)NH,, CH,CH,COOH, CH,CH,C(O)NH,, CH,CH,CH,CH,NH,, -
CH,CH,CH,NHC(NH)NH;,, CH;-imidazol-4-yl, CH,OH, CH(OH)CH3, CH,((4'-OH)-
Ph), CH,SH, or lower cycloalkyl and R*™ is H, where R is independently hydrogen or
alkyl, which includes, but is not limited to, C;.9 alkyl, Cy_19 alkyl, or C; alkyl, R¥ is -
OR' or -N(R*),);

(d) R*is hydrogen, C_1¢ alkyl, Cy_j alkyl optionally substituted with a lower
alkyl, alkoxy or halogen, C;.19 haloalkyl, Cs.19 cycloalkyl, cycloalkyl alkyl,
cycloheteroalkyl, aminoacyl, di(lower alkyl)amino-lower alkyl, aryl, such as phenyl,

heteroaryl, such as, pyridinyl, substituted aryl, or substituted heteroaryl;

(e) R’ is H, a lower alkyl, CN, vinyl, O-(lower alkyl), hydroxyl lower alkyl,
i.e., -(CH»),OH, where p is 1 -6, including hydroxyl methyl (CH,OH), CHF, N3,
CH,CN, CH;NH,, CH,NHCH3, CHaN(CHa),, alkyne (optionally substituted), or halogen,
including F, Cl, Br, or I, with the provisos that when X is OH, base is cytosine and R%is
H, R’ cannot be N5 and when X is OH, R%is CH; or CH,F and B is a purine base, R’

cannot be H;
(f)  R%is H, CHs, CH,F, CHF;, CF3, F, or CN;
(g) X is H, OH, F, OMe, halogen, NH,, or N3;

(h) Y is OH, H, C,_4 alkyl, C;_4 alkenyl, C, 4 alkynyl, vinyl, N3, CN, Cl, Br, F,
I, NO3, OC(0)O(C 1.4 alkyl), OC(0)O(C 4 alkyl), OC(O)O(C2.4 alkynyl), OC(O)YO(C24
alkenyl), OC|.1¢ haloalkyl, O(aminoacyl), O(Ci.19 acyl), O(C14 alkyl), O(C,.4 alkenyl),
S(Cy.4 acyl), S(C4 alkyl), S(Cy.4 alkynyl), S(C,.4 alkenyl), SO(C_4 acyl), SO(C,4 alkyl),
SO(Cy.4 alkynyl), SO(C,4 alkenyl), SO2(C,.4 acyl), SO,(C)_4 alkyl), SOx(Cy.4 alkynyl),
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S0y (Cy.4 alkenyl), OS(0)2(Ci4 acyl), OS(0):(Ci4 alkyl), OS(0)»(C,.4 alkenyl), NH,,
NH(C.4 alkyl), NH(C, 4 alkenyl), NH(C,.4 alkynyl), NH(C1.4 acyl), N(Cy.4 alkyl),, N(Cy.
13 acyl)y, wherein alkyl, alkynyl, alkenyl and vinyl are optionally substituted by N3, CN,
one to three halogen (Cl, Br, F, 1), NO,, C(O)O(C,_4 alkyl), C(O)O(C, 4 alkyl), C(O)YO(C,.
1 alkynyl), C(O)O(C,.4 alkenyl), O(Cy.4 acyl), O(Cy.4 alkyl), O(C, 4 alkenyl), S(Cy.4 acyl),
S(Ci.4 alkyl), S(Cy.4 alkynyl), S(C.4 alkenyl), SO(C.4 acyl), SO(C4 alkyl), SO(C24
alkynyl), SO(C,_4 alkenyl), SO,(Cy4 acyl), SO(Cy_4 alkyl), SO(C,.4 alkynyl), SO,(C; 4
alkenyl), OS(0),(C1.4 acyl), OS(0)(Cy.4 alkyl), OS(0),(Cs 4 alkenyl), NH,, NH(Cy 4
alkyl), NH(C».4 alkenyl), NH(C;.4 alkynyl), NH(C1.4 acyl), N(C.4 alkyl)s, N(Ci.4 acyl),;

(1) R' and R" are independently H, F, Cl, Br, I, OH, OR’, SH, SR', NH,,
NHR', NR'", lower alkyl of C;-Cg, halogenated (F, Cl, Br, 1) lower alkyl of C;-C, lower
alkenyl of C,-Cq, halogenated (F, Cl, Br, I) lower alkenyl of C,-Cs, lower alkynyl of C,-
Cs such as C=CH, halogenated (F, CI, Br, 1) lower alkynyl of C,-Cs, lower alkoxy of C,-
Cs, halogenated (F, Cl, Br, 1) lower alkoxy of C;-C¢, CO,H, CO,R', CONH,, CONHR’,
CONR',, CH=CHCO,H, or CH=CHCO,R', with the proviso that when R' is OH and R"!
is not NH;;

wherein R’ is an optionally substituted alkyl , which includes, but is not limited to,
an optionally substituted Ci.o0 alkyl, an optionally substituted Ci.10 alkyl, an optionally
substituted lower alkyl; an optionally substituted cycloalkyl; an optionally substituted
alkynyl of C,-Cg, an optionally substituted lower alkenyl of C,-Cs, or optionally
substituted acyl, which includes but is not limited to C(O) alkyl, C(O)(C;o9 alkyl),
C(0)(Cy.y0 alkyl), or C(O)(lower alkyl) or alternatively, in the instance of NR',, each R’
comprise at least one C atom that are joined to form a heterocycle comprising at least two

carbon atoms; and
@) Zis N or CR'%; and

R'? is an H, halogen (including F, Cl, Br, I), OH, OR', SH, SR', NH,, NHR', NR'5,
NO; lower alkyl of C;-Cs, halogenated (F, Cl, Br, 1) lower alkyl of C-Cs, lower alkenyl
of C,-Cs, halogenated (F, Cl, Br, 1) lower alkenyl of C,-Cs , lower alkynyl of C»-Ceg,
halogenated (F, Cl, Br, I) lower alkynyl of C,-Cs, lower alkoxy of C;-Cg, halogenated (F,
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Cl, Br, I) lower alkoxy of C;-C¢, CO,H, CO,R', CONH,, CONHR', CONR",
CH=CHCO;H, or CH=CHCO;R".

A second aspect of the third embodiment is directed to a compound represented

by formula I-5
wherein

(a) R' is hydrogen, methyl, ethyl, n-propyl, i-propyl, phenyl, p-tolyl, p-
bromo-phenyl, p-chloro-phenyl, p-fluorophenyl;

(b) R? is hydrogen or CHz;

(¢)  R*™isHand R® is H, CH3, CH(CH3),, CH,CH(CH3),, CH(CH:)CH,CHz,
CH,Ph, CH,-indol-3-yl, -CH,CH,SCH3, CH,COzH, CH,C(O)NH,, CH,CH,;COOH,
CH,CH,C(O)NH,, CH,CH,CH,CH,;NH,, -CH,CH,CH,NHC(NH)NH,, CH-imidazol-4-
yl, CH,OH, CH(OH)CHj3, CH,((4'-OH)-Ph), CH,SH, or lower cycloalkyl;

(d)  R%is hydrogen, CHs, Et, 'Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, lower haloalkyl, or di(lower

alkyl)amino-lower alkyl;

(©) R’ is H, CN, CHs, OCHs, CH,OH, CH,F, halogen, including F, Cl, Br, or
I, with the provisos that when X is OH, R%is CH; or CHyF, R’ cannot be H.

(f)  R%is H, CHs, CH,F, CHF,, CF3, F, or CN;
(g) X is H, OH, F, OCHs, Cl, Br, I, NH,, or Ns;
(h) Y is OH, H, CH;, vinyl, NH,, N3, CN, Cl, Br, F, I, OC(O)CH3, OCH3;

(i)  R"and R" are independently H, F, Br, I, OH, OR', NH,, NHR', NR',,
CO,R', CONH,, CONHR', CONR',, CH=CHCO,H, or CH=CHCO,R', with the proviso
that when R'® is OH and R*' is not NH;;
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wherein R' is a lower alkyl, a lower cycloalkyl, or C(O)(lower alkyl) or
alternatively, in the instance of NR',, each R' comprise at least one C atom that are joined

to form a heterocycle comprising at least two carbon atoms; and

) Zis N or CR'%; and

RZisan H, halogen (including F, CI, Br, 1), OR', NH;, NHR', NR';, NO;, lower
alkyl of C1-Cs, CO2R', CONH;, CONHR', CONR',, CH=CHCO,H, or CH=CHCO:R".

A third aspect of the third embodiment is directed to a compound represented by
formula I-5

wherein

(a) R' is hydrogen, methyl, ethyl, #-propyl, i-propyl, phenyl, p-tolyl, p-
bromo-phenyl, p-chloro-phenyl, p-fluorophenyl;

(b) R? is hydrogen or CHa;

(¢)  R*™isHand R® is H, CHs, CH(CH3),, CH,CH(CH3),, CH(CH3)CH,CH,
CH,Ph, or lower cycloalkyl;

(d)  R%is hydrogen, CHs, Et, 'Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-yl, lower
haloalkyl, or di(lower alkyl)amino-lower alkyl;

(©) R’ is H, CN, CH,F, F, Cl, Br, or I; with the proviso that X is OH, R®is
CH; or CH,F, R’ cannot be H;

()  R%is H, CHs, CH,F, CHF,, CF3, or F;
(g) X is H, OH, F, OCHs, F, Cl, Br, I, NH; or Ns;

(h) Y is H, OH, CHs, F, Cl, Br, I, NH; or N3, OCH3, or OC(O)CH3;
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(i)  R"and R are independently H, F, Br, I, OH, OR', NH,, NHR', NR,,
CO,R', CONH,, CONHR', CONR',, CH=CHCO;H, or CH=CHCO,R', with the proviso
that when R'® is OH and R is not NH;;

wherein R' is a lower alkyl, a lower cycloalkyl, or C(O)(lower alkyl) or
alternatively, in the instance of NR',, each R' comprise at least one C atom that are joined

to form a heterocycle comprising at least two carbon atoms; and
) Zis N or CR'%; and

RZis an H, halogen (including F, Cl, Br, 1), OR', NH;, NHR’, NR';, NO,, lower
alkyl of C;-Cs, CO2R', CONH,, CONHR', CONR";, CH=CHCO,H, or CH=CHCO;R".

A fourth aspect of the third embodiment is directed to a compound represented by

formula I-5
wherein

(a) R' is hydrogen, methyl, ethyl, #-propyl, i-propyl, phenyl, p-tolyl, p-
bromo-phenyl, p-chloro-phenyl, p-fluorophenyl;

(b) R? is hydrogen;

(¢)  R*™isHand R® is H, CH3, CH(CH3),, CH,CH(CH3),, CH(CH3)CH,CHa,
CH,Ph, or lower cycloalkyl;

(d) R*is hydrogen, CHs, Et, 'Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-yl, lower
haloalkyl, or di(lower alkyl)amino-lower alkyl;

(¢) R’ is H, with the provisos that when X is OH, R®is CH; or CH,F, R

cannot be H;

()  R%is H, CHs, CH,F, CHF;, CF3, or F;
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(2) X is H, OH, OCHs3, F, NH, or N3;
(h) Y is OH, NH;, OCH3, or OC(O)CH3;

(i)  R"and R" are independently H, F, Br, I, OH, OR', NH,, NHR', NR,,
CO,R', CONH,, CONHR', CONR',, CH=CHCO,H, or CH=CHCO,R', with the proviso
that when R'® is OH and R"! is not NH;;

wherein R' is a lower alkyl, a lower cycloalkyl, or C(O)(lower alkyl) or
alternatively, in the instance of NR',, each R’ comprise at least one C atom that are joined

to form a heterocycle comprising at least two carbon atoms; and
) Zis N or CR'; and

R is an H, halogen (including F, CL, Br, 1), OR', NH;, NHR', NR";, NO;, lower
alkyl of C;-Cs, CO,R', CONH,, CONHR', CONR",, CH=CHCO,H, or CH=CHCO;R".

A fifth aspect of the third embodiment is directed to a compound represented by

formula I-5
wherein

(a) R! is hydrogen, methyl, phenyl, p-bromo-phenyl, p-chloro-phenyl, p-
fluorophenyl,;

(b) R” is hydrogen;

(¢)  R*™isHand R® is H, CHs, CH(CH3),, CH,CH(CH3),, CH(CH3)CH,CH,
CH,Ph, or lower cycloalkyl;

(d)  R%is hydrogen, CHs, Et, 'Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-yl, lower
haloalkyl, or di(lower alkyl)amino-lower alkyl;
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(©) R’ is H, with the provisos that when X is OH, R®is CH; or CHF, R’

cannot be H;
()  R%is H, CHs, CH,F, CHF,, CF;, or F;
(g)  XisH, OH, OCHs, F, NH, or Ns;
(h) Y is OH, NH,, OCHa, or OC(O)CHj;

(i)  R"and R" are independently H, F, Br, I, OH, OR', NH,, NHR', NR',,
CO,R', CONH,, CONHR', CONR',, CH=CHCO,H, or CH=CHCO,R', with the proviso
that when R'® is OH and R*' is not NH;;

wherein R' is a lower alkyl, a lower cycloalkyl, or C(O)(lower alkyl) or
alternatively, in the instance of NR',, each R' comprise at least one C atom that are joined

to form a heterocycle comprising at least two carbon atoms; and
) Zis N or CR'%; and

RZisan H, halogen (including F, CI, Br, 1), OR', NH;, NHR', NR';, NO;, lower
alkyl of C;-Cs, CO2R', CONH,, CONHR', CONR";, CH=CHCO,H, or CH=CHCO;R".

A sixth aspect of the third embodiment is directed to a compound represented by

formula I-5
wherein

(a) R! is hydrogen, methyl, ethyl, n-propyl, i-propyl, phenyl, p-tolyl, p-
bromo-phenyl, p-chloro-phenyl, p-fluorophenyl;

(b) R’ is hydrogen or CHa;

(¢)  R*™isHand R*® is H, CH3, CH(CH3),, CH;CH(CH3),, CH(CH3)CH,CH,
CH,Ph, CHy-indol-3-yl, -CH,CH,SCH3, CH,CO,H, CH,C(O)NH,, CH,CH,COOH,
CH,CH,C(O)NH,, CH,CH,CH,CH,NH,, -CH,CH,CH,NHC(NH)NH,, CH,-imidazol-4-
yl, CH,OH, CH(OH)CHj3;, CH,((4'-OH)-Ph), CH,SH, or lower cycloalkyl;
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(d)  R"is hydrogen, CHs, Et, ‘Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-yl, lower
haloalkyl, or di(lower alkyl)amino-lower alkyl;

(e) R’ is H, CN, CHi, OCH3, CH,0H, CH,F, halogen, including F, Cl, Br, or
I, with the provisos that when X is OH, R®is CHs or CH,F, R® cannot be H.

()  R%is H, CHs, CH,F, CHF,, CF3, F, or CN;
(g) X is H, OH, F, OCH;, Cl, Br, I, NH,, or Ns;
(h) Y is OH, H, CHz, vinyl, NH, N3, CN, Cl, Br, F, I, OC(O)CH3, OCH3;

(i)  R'"isNH;and R'" is H, F, Br, I, OH, OR', NH,, NHR', NR", CO,R’,
CONH,, CONHR', CONR',, CH=CHCO,H, or CH=CHCO,R";

wherein R' is a lower alkyl, a lower cycloalkyl, or C(O)(lower alkyl) or
alternatively, in the instance of NR',, each R' comprise at least one C atom that are joined

to form a heterocycle comprising at least two carbon atoms; and
) Zis N or CR'%; and

RZis an H, halogen (including F, Cl, Br, 1), OR', NH;, NHR’, NR';, NO,, lower
alkyl of C;-Cs, CO2R', CONH,, CONHR', CONR";, CH=CHCO,H, or CH=CHCO;R".

A seventh aspect of the third embodiment is directed to a compound represented

by formula I-5
wherein

(a) R! is hydrogen, methyl, ethyl, n-propyl, i-propyl, phenyl, p-tolyl, p-
bromo-phenyl, p-chloro-phenyl, p-fluorophenyl;

(b) R? is hydrogen or CHa;
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(¢)  R*™isHand R® is H, CH3, CH(CH3),, CH,CH(CH3),, CH(CH:)CH,CHz,
CH,Ph, or lower cycloalkyl;

(d)  R"is hydrogen, CHs, Et, 'Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-yl, lower
haloalkyl, or di(lower alkyl)amino-lower alkyl;

(e) R’ is H, CN, CH,F, F, CL, Br, or I; with the proviso that X is OH, RS is
CH; or CH,F, R’ cannot be H;

()  R%is H, CHs, CH,F, CHF,, CFs, or F;
(2) X1i1sH, OH, F, OCH;, F, CL, Br, 1, NH; or N3;
(h) Y is H, OH, CH3, F, Cl, Br, I, NH;, or N3, OCH3, or OC(O)CHj3;

(i)  R"isNH,and R" is H, F, Br, I, OH, OR', NH,, NHR', NR",, CO,R’,
CONH,, CONHR', CONR',, CH=CHCO,H, or CH=CHCO,R";

wherein R' is a lower alkyl, a lower cycloalkyl, or C(O)(lower alkyl) or
alternatively, in the instance of NR',, each R’ comprise at least one C atom that are joined

to form a heterocycle comprising at least two carbon atoms; and
) Zis N or CR'; and

RZisan H, halogen (including F, CL, Br, 1), OR', NH;, NHR', NR";, NO;, lower
alkyl of C;-Cs, CO,R', CONH,, CONHR', CONR",, CH=CHCO,H, or CH=CHCO;R".

An ecighth aspect of the third embodiment is directed to a compound represented

by formula I-5
wherein

(a) R' is hydrogen, methyl, ethyl, n-propyl, i-propyl, phenyl, p-tolyl, p-
bromo-phenyl, p-chloro-phenyl, p-fluorophenyl;
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(b)  R%is hydrogen;

(¢)  R*™is Hand R® is H, CHi, CH(CH3);, CH;CH(CHa),, CH(CH3)CH,CHs,
CH,Ph, or lower cycloalkyl;

(d) R*is hydrogen, CHs, Et, 'Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-yl, lower
haloalkyl;

(e) R’ is H, with the provisos that when X is OH, RS is CH; or CH,F, R’

cannot be H;
()  R%is H, CHs, CHyF, CHF,, CF3, or F;
(2) X is H, OH, OCHj;, F, NH, or Nj3;
(h) Y is OH, NH,, OCHs;, or OC(O)CHs;

(i)  R'"isNH,and R" is H, F, Br, I, OH, OR', NH,, NHR', NR'5, CO,R’,
CONH,, CONHR', CONR',, CH=CHCO,H, or CH=CHCO,R";

wherein R' is a lower alkyl, a lower cycloalkyl, or C(O)(lower alkyl) or
alternatively, in the instance of NR',, each R' comprise at least one C atom that are joined

to form a heterocycle comprising at least two carbon atoms; and
) Zis N or CR'%; and

R is an H, halogen (including F, Cl, Br, 1), OR', NH;, NHR’, NR';, NO,, lower
alkyl of C,-C4, CO,R', CONH,, CONHR', CONR',, CH=CHCO,H, or CH=CHCO;R".

A ninth aspect of the third embodiment is directed to a compound represented by

formula I-5

wherein
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(a) R' is hydrogen, methyl, phenyl, p-bromo-phenyl, p-chloro-phenyl, p-
fluorophenyl,

(b)  R%is hydrogen;

(¢)  R™isHand R™ is H, CHs, CH(CHs),, CH,CH(CHx),, CH(CH3)CH,CHj,
CH,Ph, or lower cycloalkyl;

(d) R*is hydrogen, CHs, Et, ‘Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, or N-methyl-pyrrolidin-4-yl, lower haloalkyl, or di(lower

alkyl)amino-lower alkyl;

() R’ is H, with the provisos that when X is OH, R® is CH3 or CH,F, R’

cannot be H;
()  R%is H, CH;, CH,F, CHF,, CFs, or F;
(2) X is H, OH, OCHj;, F, NH; or Nj3;
(h) Y is OH, NH, OCHzs, or OC(O)CHs;

(i)  R'"isNH,and R" is H, F, Br, I, OH, OR', NH,, NHR’, NR",, CO,R’,
CONH,, CONHR', CONR',, CH=CHCO,H, or CH=CHCO,R;

wherein R' is a lower alkyl, a lower cycloalkyl, or C(O)(lower alkyl) or
alternatively, in the instance of NR',, each R' comprise at least one C atom that are joined

to form a heterocycle comprising at least two carbon atoms; and
) Zis N or CR'%; and
RZisan H, halogen (including F, CI, Br, 1), OR', NH;, NHR', NR';, NO;, lower

alkyl of C1-Cs, CO2R', CONH,, CONHR', CONR';, CH=CHCO,H, or CH=CHCO:R".

A tenth aspect of the third embodiment is directed to a compound represented by

formula I-6
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wherein

(a) R' is hydrogen, n-alkyl; branched alkyl; cycloalkyl; or aryl, which
5  includes, but is not limited to, phenyl or naphthyl, where phenyl or naphthyl are
optionally substituted with at least one of C¢ alkyl, C,¢ alkenyl, Cy¢ alkynyl, C;
alkoxy, F, Cl, Br, 1, nitro, cyano, C;_¢ haloalkyl, -N(Rly)z, Ci6 acylamino, -NHSO,C
alkyl, -SO,N(R"),, COR", and -SO,Cy¢ alkyl; (R' is independently hydrogen or alkyl,
which includes, but is not limited to, C1.5 alkyl, C1.jo alkyl, or C1¢ alkyl, R" is —OR' or -
10 NR);

(b) R? is hydrogen or CHg;

() R* and R™ are (i) independently selected from hydrogen, Ci.1o alkyl,
cycloalkyl, -(CHy)«(NR™),, Cy hydroxyalkyl, -CH,SH, -(CH;),S(0)qMe, -
(CH,)sNHC(=NH)NH,, (1H-indol-3-yl)methyl, (1H-imidazol-4-yl)methyl, -

15  (CH,).COR", aryl and aryl C, alkyl, said aryl groups optionally substitutcd with a
group selected from hydroxyl, Cy_1 alkyl, C 1 alkoxy, halogen, nitro and cyano; (ii) R*
and R™ both are C 1 alkyl; (iii) R** and R™ together are(CH,)r so as to form a spiro ring;
(iv) R* is hydrogen and R* and R” together arc (CH,), so as to form a cyclic ring that
includes the adjoining N and C atoms (v) R*® is hydrogen and R* and R? together are

20 (CHa)a so as to form a cyclic ring that includes the adjoining N and C atoms, where c is 1

t06,dis0to2,eis 0to 3, fis2to 5, nis 2 to 4, and where RYis independently hydrogen
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or C1 alkyl and R*" is -OR' or -N(R*),); (vi) R** is H and R* is H, CH3, CH,CH3,
CH(CH3),, CH,CH(CH3),, CH(CH3)CH,CH3, CH,Ph, CH,-indol-3-yl, -CH,CH,SCHy3,
CH,CO,H, CH,C(O)NH,, CH,CH,COOH, CH,CH,C(O)NH,, CH,CH,CH,CH;NHj, -
CH,CH,CH,NHC(NH)NH,, CH,-imidazol-4-yl, CH,OH, CH(OH)CH3, CH,((4'-OH)-
Ph), CH,SH, or lower cycloalkyl; or (viii) R¥is CHs;, -CH,CH3, CH(CHs),,
CH,CH(CHs),, CH(CH3)CH,CH3s, CH,Ph, CH»-indol-3-yl, -CH,CH,SCH3, CH,CO:H,
CH,C(O)NH,, CH,CH,COOH, CH,CH,C(O)NH,, CH,CH,CH,CH,NHj, -
CH,CH,CH,NHC(NH)NH;,, CH;-imidazol-4-yl, CH,OH, CH(OH)CH3, CH,((4'-OH)-
Ph), CH,SH, or lower cycloalkyl and R*™ is H, where R is independently hydrogen or
alkyl, which includes, but is not limited to, C;.9 alkyl, Cy_19 alkyl, or C; alkyl, R¥ is -
OR' or -N(R*),);

(d) R*is hydrogen, C_1¢ alkyl, Cy_j alkyl optionally substituted with a lower
alkyl, alkoxy or halogen, C;.19 haloalkyl, Cs.19 cycloalkyl, cycloalkyl alkyl,
cycloheteroalkyl, aminoacyl, di(lower alkyl)amino-lower alkyl, aryl, such as phenyl,

heteroaryl, such as, pyridinyl, substituted aryl, or substituted heteroaryl;

(e) R’ is H, a lower alkyl, CN, vinyl, O-(lower alkyl), hydroxyl lower alkyl,
i.e., -(CH»),OH, where p is 1 -6, including hydroxyl methyl (CH,OH), CHF, N3,
CH,CN, CH;NH,, CH,NHCH3, CHaN(CHa),, alkyne (optionally substituted), or halogen,
including F, Cl, Br, or I, with the provisos that when X is OH, base is cytosine and R%is
H, R’ cannot be N5 and when X is OH, R%is CH; or CH,F and B is a purine base, R’

cannot be H;
(f)  R%is H, CHs, CH,F, CHF;, CF3, F, or CN;
(g) X 1s H, OH, F, OMe, Cl, Br, I, NH,, or Njs;

(h) Y is OH, H, C,_4 alkyl, C;_4 alkenyl, C, 4 alkynyl, vinyl, N3, CN, Cl, Br, F,
I, NO3, OC(0)O(C 1.4 alkyl), OC(0)O(C 4 alkyl), OC(O)O(C2.4 alkynyl), OC(O)YO(C24
alkenyl), OC|.1¢ haloalkyl, O(aminoacyl), O(Ci.19 acyl), O(C14 alkyl), O(C,.4 alkenyl),
S(Cy.4 acyl), S(C4 alkyl), S(Cy.4 alkynyl), S(C,.4 alkenyl), SO(C_4 acyl), SO(C,4 alkyl),
SO(Cy.4 alkynyl), SO(C,4 alkenyl), SO2(C,.4 acyl), SO,(C)_4 alkyl), SOx(Cy.4 alkynyl),
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S0y (Cy.4 alkenyl), OS(0)2(Ci4 acyl), OS(0):(Ci4 alkyl), OS(0)»(C,.4 alkenyl), NH,,
NH(C.4 alkyl), NH(C, 4 alkenyl), NH(C,.4 alkynyl), NH(C1.4 acyl), N(Cy.4 alkyl),, N(Cy.
13 acyl)y, wherein alkyl, alkynyl, alkenyl and vinyl are optionally substituted by N3, CN,
one to three halogen (Cl, Br, F, 1), NO,, C(O)O(C,_4 alkyl), C(O)O(C, 4 alkyl), C(O)YO(C,.
1 alkynyl), C(O)O(C,.4 alkenyl), O(Cy.4 acyl), O(Cy.4 alkyl), O(C, 4 alkenyl), S(Cy.4 acyl),
S(Ci.4 alkyl), S(Cy.4 alkynyl), S(C.4 alkenyl), SO(C.4 acyl), SO(C4 alkyl), SO(C24
alkynyl), SO(C,_4 alkenyl), SO,(Cy4 acyl), SO(Cy_4 alkyl), SO(C,.4 alkynyl), SO,(C; 4
alkenyl), OS(0),(C1.4 acyl), OS(0)(Cy.4 alkyl), OS(0),(Cs 4 alkenyl), NH,, NH(Cy 4
alkyl), NH(C».4 alkenyl), NH(C;.4 alkynyl), NH(C1.4 acyl), N(C.4 alkyl)s, N(Ci.4 acyl),;

(i)  R'"and R" are independently H, F, Br, 1, OH, OR', NHz, NHR', NR",,
CO,R', CONH,, CONHR', CONR';, CH=CHCO;H, or CH=CHCO,R', with the proviso
that when R'’ is OH and R is not NH,;

wherein R' is a lower alkyl, a lower cycloalkyl, or C(O)(lower alkyl) or
alternatively, in the instance of NR';, each R' comprise at least one C atom that are joined

to form a heterocycle comprising at least two carbon atoms; and
) Zis N or CR'%; and

RZis an H, halogen (including F, Cl, Br, 1), OR', NH;, NHR’, NR',, NO,, lower
alkyl of C;-Cs, CO,R', CONH,, CONHR', CONR";, CH=CHCO,H, or CH=CHCO;R".

An ¢leventh aspect of the third embodiment is directed to a compound represented

by formula I-6
wherein

(a) R' is hydrogen, methyl, ethyl, n-propyl, i-propyl, phenyl, p-tolyl, p-
bromo-phenyl, p-chloro-phenyl, p-fluorophenyl;

(b) R? is hydrogen or CHz;
(¢)  R*™isHand R® is H, CH3, CH(CH3),, CH,CH(CH3),, CH(CH:)CH,CHz,

CH,Ph, CH;-indol-3-yl, -CH,CH,SCH3;, CH,CO,H, CH,C(O)NH,, CH,CH,COOH,
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CHQCHQC(O)NHQ, CHQCHQCHQCHQNHQ, 'CHQCHQCHQNHC(NH)NHQ, CHQ-iInidazol-4-
yl, CH,OH, CH(OH)CH3, CH,((4'-OH)-Ph), CH,SH, or lower cycloalkyl,

(d) R*is hydrogen, CHs, Et, 'Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-yl, lower
haloalkyl, or di(lower alkyl)amino-lower alkyl;

(e) R’ is H, CN, CH;, OCH;, CH,0OH, CH,F, halogen, including F, Cl, Br, or
I, with the provisos that when X is OH, R®is CH; or CH,F, R’ cannot be H;

(f)  R%is H, CHs, CHyF, CHF,, CF3, F, or CN;
(2) X 1s H, OH, F, OCH3;, CI, Br, I, NH,, or Ns;
(h) Y is OH, H, CH,, vinyl, NH,, N3, CN, Cl, Br, F, I, OC(O)CH3, OCH3;

(i)  R'"andR'" arc independently H, F, Br, I, OH, OR', NH,, NHR', NR",,
CO,R', CONH,, CONHR', CONR'y, CH=CHCO;H, or CH=CHCO,R', with the proviso
that when R'® is OH and R is not NH;;

wherein R' is a lower alkyl, a lower cycloalkyl, or C(O)(lower alkyl) or
alternatively, in the instance of NR',, each R' comprise at least one C atom that are joined

to form a heterocycle comprising at least two carbon atoms; and
) Zis N or CR'%; and
R is an H, halogen (including F, Cl, Br, 1), OR', NH;, NHR’, NR';, NO,, lower
alkyl of C,-Cs, CO,R', CONH,, CONHR', CONR',, CH=CHCOQ;H, or CH=CHCOQO;R".
A twelvth aspect of the third embodiment is directed to a compound represented

by formula I-6

wherein
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(a) R' is hydrogen, methyl, ethyl, n-propyl, i-propyl, phenyl, p-tolyl, p-
bromo-phenyl, p-chloro-phenyl, p-fluorophenyl;

(b) R? is hydrogen or CHz;

(¢)  R™isHand R™ is H, CHs, CH(CHs),, CH,CH(CHx),, CH(CH3)CH,CHj,
CH,Ph, or lower cycloalkyl;

(d)  Ris hydrogen, CHa, Et, ‘Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-yl, lower
haloalkyl, or di(lower alkyl)amino-lower alkyl;

() R’ is H, CN, CH,F, F, Cl, Br, or I, with the provisos that when X is OH,
R®is CH; or CH,F, R’ cannot be H;

()  R%is H, CH;, CH,F, CHF,, CFs, or F;
(2) Xis H, OH, F, OCH;, F, Cl, Br, I, NH; or N3;
(h) Y is H, OH, CH3, F, Cl, Br, I, NH; or N3, OCH3, or OC(O)CHs;

(i)  R'"and R'" are independently H, F, Br, I, OH, OR’, NH,, NHR', NR";,
CO,R', CONH,, CONHR', CONR',, CH=CHCO,H, or CH=CHCO,R', with the proviso
that when R'® is OH and R is not NH;;

wherein R' is a lower alkyl, a lower cycloalkyl, or C(O)(lower alkyl) or
alternatively, in the instance of NR',, each R' comprise at least one C atom that are joined

to form a heterocycle comprising at least two carbon atoms; and
@) Zis N or CR'%; and

RZisa H, halogen (including F, Cl, Br, I), OR’, NH,, NHR', NR"2, NO,, lower
alkyl of C;-C4, CO,R', CONH,, CONHR', CONR';, CH=CHCO,H, or CH=CHCO;R".

A thirteenth aspect of the third embodiment is directed to a compound represented
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by formula I-6
wherein

(a) R' is hydrogen, methyl, ethyl, #-propyl, i-propyl, phenyl, p-tolyl, p-
bromo-phenyl, p-chloro-phenyl, p-fluorophenyl;

(b) R? is hydrogen;

(¢)  R*™isHand R® is H, CH3, CH(CH3),, CH,CH(CH3),, CH(CH3)CH,CHa,
CH,Ph, or lower cycloalkyl;

(d) R*is hydrogen, CHs, Et, 'Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-yl, lower
haloalkyl, or di(lower alkyl)amino-lower alkyl;

(¢) R’ is H, with the provisos that when X is OH, R®is CH; or CH,F, R

cannot be H;
()  R%is H, CHs, CH,F, CHF;, CF3, or F;
(g) X is H, OH, OCH;, F, NH, or N3;
(h) Y is OH, NH;,, OCHzs, or OC(O)CHs;

(i)  R"and R are independently H, F, Br, I, OH, OR', NH,, NHR', NR,,
CO,R', CONH,, CONHR', CONR',, CH=CHCO;H, or CH=CHCO,R', with the proviso
that when R'® is OH and R is not NH;;

wherein R' is a lower alkyl, a lower cycloalkyl, or C(O)(lower alkyl) or
alternatively, in the instance of NR',, each R' comprise at least one C atom that are joined

to form a heterocycle comprising at least two carbon atoms; and

) Zis N or CR'%; and
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RZis an H, halogen (including F, Cl, Br, 1), OR', NH;, NHR’, NR',, NO,, lower
alkyl of C;-Cs, CO,R', CONH,, CONHR', CONR";, CH=CHCO,H, or CH=CHCO;R".

A fourteenth aspect of the third embodiment is directed to a compound

represented by formula 1-6
wherein

(a) R' is hydrogen, methyl, phenyl, p-bromo-phenyl, p-chloro-phenyl, p-
fluorophenyl;

(b)  R%is hydrogen;

(¢)  R*™isHand R® is H, CH3, CH(CH3),, CH,CH(CH3),, CH(CH:)CH,CHz,
CH,Ph, or lower cycloalkyl;

(d)  R"is hydrogen, CHs, Et, 'Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-yl, lower
haloalkyl, or di(lower alkyl)amino-lower alkyl;

(e) R’ is H, with the provisos that when X is OH, RS is CH; or CH,F, R®

cannot be H;
()  R%is H, CHs, CH,F, CHF,, CFs, or F;
(2) X 1s H, OH, OCHj3, F, NH; or N3;
(h) Y is OH, NH;, OCHj3, or OC(O)CHs;

(i)  R'"andR'" arc independently H, F, Br, I, OH, OR', NH,, NHR', NR",,
CO,R', CONH,, CONHR', CONR'y, CH=CHCO;H, or CH=CHCO,R', with the proviso
that when R'® is OH and R is not NH;;
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wherein R' is a lower alkyl, a lower cycloalkyl, or C(O)(lower alkyl) or
alternatively, in the instance of NR',, each R' comprise at least one C atom that are joined

to form a heterocycle comprising at least two carbon atoms; and
) Zis N or CR'%; and

RZisan H, halogen (including F, CI, Br, 1), OR', NH;, NHR', NR';, NO;, lower
alkyl of C;-Cs, CO2R', CONH,, CONHR', CONR";, CH=CHCO,H, or CH=CHCO;R".

A fifteenth aspect of the third embodiment is directed to a compound represented

by formula I-6
wherein

(a) R! is hydrogen, n-alkyl; branched alkyl; cycloalkyl; or aryl, which
includes, but is not limited to, phenyl or naphthyl, where pheny! or naphthyl are
optionally substituted with at least one of C, ¢ alkyl, C, alkenyl, C,4 alkynyl, C;
alkoxy, F, Cl, Br, I, nitro, cyano, C ¢ haloalkyl, —N(Rlv)g, Ci6 acylamino, -NHSO,C1 ¢
alkyl, -SO,N(R"),, COR", and -SO,C alkyl; (R' is independently hydrogen or alkyl,
which includes, but is not limited to, C,_ alkyl, C,_; alkyl, or C alkyl, R" is ~OR" or -
N(R));

(b) R’ is hydrogen or CH3;

(o) R* and R* are (i) independently selected from hydrogen, Cy_¢ alkyl,
cycloalkyl, -(CH,)e(NR*),, Cy¢ hydroxyalkyl, -CH,SH, ~(CH;),S(0)¢Me, -
(CH;);sNHC(=NH)NH,, (1H-indol-3-yl)methyl, (1H-imidazol-4-yl)methyl, -
(CH,).COR™, aryl and aryl C|; alkyl, said aryl groups optionally substituted with a
group selected from hydroxyl, C 110 alkyl, C 1 alkoxy, halogen, nitro and cyano; (ii) R*
and R*® both are C 4 alkyl; (iii) R** and R* together are(CH,); s0 as to form a spiro ring;
(iv) R* is hydrogen and R* and R? together are (CH,), so as to form a cyclic ring that
includes the adjoining N and C atoms (v) R* is hydrogen and R* and R? together are
(CHa), so as to form a cyclic ring that includes the adjoining N and C atoms, where ¢ is 1

t06,dis0to2,eis 0to 3, fis 2 to 5, nis 2 to 4, and where RYis independently hydrogen

2980901-1 -69 -

Gilead Exhibit 2024
PGR2023-00046 - Page 001143



10

15

20

25

Docket No. 60137.0034USU1

or C1 alkyl and R*" is -OR' or -N(R*),); (vi) R** is H and R* is H, CH3, CH,CH3,
CH(CH3),, CH,CH(CH3),, CH(CH3)CH,CH3, CH,Ph, CH,-indol-3-yl, -CH,CH,SCHy3,
CH,CO,H, CH,C(O)NH,, CH,CH,COOH, CH,CH,C(O)NH,, CH,CH,CH,CH;NHj, -
CH,CH,CH,NHC(NH)NH,, CH,-imidazol-4-yl, CH,OH, CH(OH)CH3, CH,((4'-OH)-
Ph), CH,SH, or lower cycloalkyl; or (viii) R¥is CHs;, -CH,CH3, CH(CHs),,
CH,CH(CHs),, CH(CH3)CH,CH3s, CH,Ph, CH»-indol-3-yl, -CH,CH,SCH3, CH,CO:H,
CH,C(O)NH,, CH,CH,COOH, CH,CH,C(O)NH,, CH,CH,CH,CH,NHj, -
CH,CH,CH,NHC(NH)NH;,, CH;-imidazol-4-yl, CH,OH, CH(OH)CH3, CH,((4'-OH)-
Ph), CH,SH, or lower cycloalkyl and R*™ is H, where R is independently hydrogen or
alkyl, which includes, but is not limited to, C;.9 alkyl, Cy_19 alkyl, or C; alkyl, R¥ is -
OR' or -N(R*),);

(d) R*is hydrogen, C_1¢ alkyl, Cy_j alkyl optionally substituted with a lower
alkyl, alkoxy or halogen, C;.19 haloalkyl, Cs.19 cycloalkyl, cycloalkyl alkyl,
cycloheteroalkyl, aminoacyl, di(lower alkyl)amino-lower alkyl, aryl, such as phenyl,

heteroaryl, such as, pyridinyl, substituted aryl, or substituted heteroaryl;

(e) R’ is H, a lower alkyl, CN, vinyl, O-(lower alkyl), hydroxyl lower alkyl,
i.e., -(CH»),OH, where p is 1 -6, including hydroxyl methyl (CH,OH), CHF, N3,
CH,CN, CH;NH,, CH,NHCH3, CHaN(CHa),, alkyne (optionally substituted), or halogen,
including F, Cl, Br, or I, with the provisos that when X is OH, base is cytosine and R%is
H, R’ cannot be N5 and when X is OH, R%is CH; or CH,F and B is a purine base, R’

cannot be H;
(f)  R%is H, CHs, CH,F, CHF;, CF3, F, or CN;
(g) X is H, OH, F, OMe, halogen, NH,, or N3;

(h) Y is OH, H, C,_4 alkyl, C;_4 alkenyl, C, 4 alkynyl, vinyl, N3, CN, Cl, Br, F,
I, NO3, OC(0)O(C 1.4 alkyl), OC(0)O(C 4 alkyl), OC(O)O(C2.4 alkynyl), OC(O)YO(C24
alkenyl), OC|.1¢ haloalkyl, O(aminoacyl), O(Ci.19 acyl), O(C14 alkyl), O(C,.4 alkenyl),
S(Cy.4 acyl), S(C4 alkyl), S(Cy.4 alkynyl), S(C,.4 alkenyl), SO(C_4 acyl), SO(C,4 alkyl),
SO(Cy.4 alkynyl), SO(C,4 alkenyl), SO2(C,.4 acyl), SO,(C)_4 alkyl), SOx(Cy.4 alkynyl),
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S0y (Cy.4 alkenyl), OS(0)2(Ci4 acyl), OS(0):(Ci4 alkyl), OS(0)»(C,.4 alkenyl), NH,,
NH(C.4 alkyl), NH(C, 4 alkenyl), NH(C,.4 alkynyl), NH(C1.4 acyl), N(Cy.4 alkyl),, N(Cy.
13 acyl)y, wherein alkyl, alkynyl, alkenyl and vinyl are optionally substituted by N3, CN,
one to three halogen (Cl, Br, F, 1), NO,, C(O)O(C,_4 alkyl), C(O)O(C, 4 alkyl), C(O)YO(C,.
1 alkynyl), C(O)O(C,.4 alkenyl), O(Cy.4 acyl), O(Cy.4 alkyl), O(C, 4 alkenyl), S(Cy.4 acyl),
S(Ci.4 alkyl), S(Cy.4 alkynyl), S(C.4 alkenyl), SO(C.4 acyl), SO(C4 alkyl), SO(C24
alkynyl), SO(C,_4 alkenyl), SO,(Cy4 acyl), SO(Cy_4 alkyl), SO(C,.4 alkynyl), SO,(C; 4
alkenyl), OS(0),(C1.4 acyl), OS(0)(Cy.4 alkyl), OS(0),(Cs 4 alkenyl), NH,, NH(Cy 4
alkyl), NH(C».4 alkenyl), NH(C;.4 alkynyl), NH(C1.4 acyl), N(C.4 alkyl)s, N(Ci.4 acyl),;

(i)  R'"isNH;and R'" is H, F, Br, I, OH, OR', NH,, NHR', NR", CO,R’,
CONH,, CONHR', CONR',, CH=CHCO,H, or CH=CHCO,R";

wherein R' is a lower alkyl, a lower cycloalkyl, or C(O)(lower alkyl) or
alternatively, in the instance of NR',, each R' comprise at least one C atom that are joined

to form a heterocycle comprising at least two carbon atoms; and
) Zis N or CR'%; and

RZis an H, halogen (including F, Cl, Br, 1), OR', NH;, NHR’, NR';, NO,, lower
alkyl of C;-Cs, CO2R', CONH,, CONHR', CONR";, CH=CHCO,H, or CH=CHCO;R".

An sixteenth aspect of the third embodiment is directed to a compound

represented by formula 1-6
wherein

(a) R! is hydrogen, methyl, ethyl, n-propyl, i-propyl, phenyl, p-tolyl, p-
bromo-phenyl, p-chloro-phenyl, p-fluorophenyl;

(b) R? is hydrogen or CHa;

(¢)  R*™isHand R® is H, CHs, CH(CH3),, CH,CH(CH3),, CH(CH3)CH,CH,
CHzPh, CHQ-ind01-3-yl, -CHQCHQSCH}, CHQCOQH, CHQC(O)NHQ, CHQCHQCOOH,
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CHQCHQC(O)NHQ, CHQCHQCHQCHQNHQ, 'CHQCHQCHQNHC(NH)NHQ, CHQ-iInidazol-4-
yl, CH,OH, CH(OH)CH3, CH,((4'-OH)-Ph), CH,SH, or lower cycloalkyl,

(d) R*is hydrogen, CHs, Et, 'Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-yl, lower
haloalkyl, or di(lower alkyl)amino-lower alkyl;

(e) R’ is H, CN, CH;, OCH;, CH,0OH, CH,F, halogen, including F, Cl, Br, or
I, with the provisos that when X is OH, R®is CH; or CH,F, R’ cannot be H;

(f)  R%is H, CHs, CHyF, CHF,, CF3, F, or CN;
(2) X 1s H, OH, F, OCH3;, CI, Br, I, NH,, or Ns;
(h) Y is OH, H, CH,, vinyl, NH,, N3, CN, Cl, Br, F, I, OC(O)CH3, OCH3;

(i)  R"isNH,and R" is H, F, Br, I, OH, OR', NH,, NHR', NR",, CO,R’,
CONH,, CONHR', CONR',, CH=CHCO,H, or CH=CHCO,R";

wherein R' is a lower alkyl, a lower cycloalkyl, or C(O)(lower alkyl) or
alternatively, in the instance of NR',, each R’ comprise at least one C atom that are joined

to form a heterocycle comprising at least two carbon atoms; and
) Zis N or CR'; and

RZisan H, halogen (including F, CL, Br, 1), OR', NH;, NHR', NR";, NO;, lower
alkyl of C;-Cs, CO,R', CONH,, CONHR', CONR",, CH=CHCO,H, or CH=CHCO;R".

A seventeenth aspect of the third embodiment is directed to a compound

represented by formula 1-6
wherein

(a) R' is hydrogen, methyl, ethyl, n-propyl, i-propyl, phenyl, p-tolyl, p-
bromo-phenyl, p-chloro-phenyl, p-fluorophenyl;
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(b) R’ is hydrogen or CH3;

(¢)  R*™is Hand R® is H, CHi, CH(CH3);, CH;CH(CHa),, CH(CH3)CH,CHs,
CH,Ph, or lower cycloalkyl;

(d)  Ris hydrogen, CHs, Et, 'Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-yl, lower
haloalkyl, or di(lower alkyl)amino-lower alkyl;

(e) R’ is H, CN, CHyF, F, CL, Br, or 1, with the provisos that when X is OH,
R®is CH;: or CH,F, R’ cannot be H;

()  R%is H, CHs, CHyF, CHF,, CF3, or F;
(2) Xis H, OH, F, OCH;, F, Cl, Br, I, NH; or Nj;
(h) Y is H, OH, CH;, F, Cl, Br, I, NH; or N3, OCHj3, or OC(O)CHs;

(i)  R'"isNH,and R" is H, F, Br, I, OH, OR', NH,, NHR', NR'5, CO,R’,
CONH,, CONHR', CONR',, CH=CHCO,H, or CH=CHCO,R";

wherein R' is a lower alkyl, a lower cycloalkyl, or C(O)(lower alkyl) or
alternatively, in the instance of NR',, each R' comprise at least one C atom that are joined

to form a heterocycle comprising at least two carbon atoms; and
) Zis N or CR'%; and

R is an H, halogen (including F, Cl, Br, 1), OR', NH;, NHR’, NR';, NO,, lower
alkyl of C,-C4, CO,R', CONH,, CONHR', CONR',, CH=CHCO,H, or CH=CHCO;R".

An eighteenth aspect of the third embodiment is directed to a compound

represented by formula 1-6

wherein
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(a) R' is hydrogen, methyl, ethyl, n-propyl, i-propyl, phenyl, p-tolyl, p-
bromo-phenyl, p-chloro-phenyl, p-fluorophenyl;

(b)  R%is hydrogen;

(¢)  R™isHand R™ is H, CHs, CH(CHs),, CH,CH(CHx),, CH(CH3)CH,CHj,
CH,Ph, or lower cycloalkyl;

(d)  Ris hydrogen, CHa, Et, ‘Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-yl, lower
haloalkyl, or di(lower alkyl)amino-lower alkyl;

() R’ is H, with the provisos that when X is OH, R® is CH3 or CH,F, R’

cannot be H;
()  R%is H, CH;, CH,F, CHF,, CFs, or F;
(2) X is H, OH, OCHj;, F, NH; or Nj3;
(h) Y is OH, NH, OCHzs, or OC(O)CHs;

(i)  R'"isNH,and R" is H, F, Br, I, OH, OR', NH,, NHR’, NR",, CO,R’,
CONH,, CONHR', CONR',, CH=CHCO,H, or CH=CHCO,R;

wherein R' is a lower alkyl, a lower cycloalkyl, or C(O)(lower alkyl) or
alternatively, in the instance of NR',, each R' comprise at least one C atom that are joined

to form a heterocycle comprising at least two carbon atoms; and
) Zis N or CR'%; and

RZisan H, halogen (including F, CI, Br, 1), OR', NH;, NHR', NR';, NO;, lower
alkyl of C;-Cs, CO2R', CONH,, CONHR', CONR";, CH=CHCO,H, or CH=CHCO;R".

A ninteenth aspect of the third embodiment is directed to a compound represented

by formula I-6
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wherein

(a) R! is hydrogen, methyl, phenyl, p-bromo-phenyl, p-chloro-phenyl, p-
fluorophenyl;

(b) R’ is hydrogen;

(¢)  R*™isHand R* is H, CHi, CH(CH3),, CH;CH(CHa),, CH(CH3)CH,CHj,
CH,Ph, or lower cycloalkyl;

(d) R*is hydrogen, CHs, Et, 'Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-yl, lower
haloalkyl, or di(lower alkyl)amino-lower alkyl;

() R’ is H, with the provisos that when X is OH, R® is CH; or CH,F, R®

cannot be H;
() R%is H, CHs, CHyF, CHF,, CFs, or F;
(2) Xis H, OH, OCH3s, F, NH; or Njs;
(h) Y is OH, NH,, OCHj;, or OC(O)CHs;

(i)  R"is NH; and R are independently H, F, Br, I, OH, OR’, NH,, NHR,
NR';, CO,R', CONH,, CONHR', CONR';, CH=CHCO,H, or CH=CHCO,R',

wherein R' is a lower alkyl, a lower cycloalkyl, or C(O)(lower alkyl) or
alternatively, in the instance of NR',, each R' comprise at least one C atom that are joined

to form a heterocycle comprising at least two carbon atoms; and
@) Zis N or CR'%; and

RZis an H, halogen (including F, Cl, Br, 1), OR', NH;, NHR’, NR'2, NO,, lower
alkyl of C;-C4, CO,R', CONH,, CONHR', CONR';, CH=CHCO,H, or CH=CHCO;R".
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A fourth embodiment of the invention is directed to a compound represented by
formula I in which the base is a structure represented by formula ¢ above, where R'! is H
and R2, RSa, RSb, R4, R’, R6, X, and Y are defined in the Summary of the Invention

section above.

A first aspect of the fourth embodiment is directed to a compound represented by

formula I-7

R6

wherein

(a) R! is hydrogen, n-alkyl; branched alkyl; cycloalkyl; or aryl, which
includes, but is not limited to, phenyl or naphthyl, where phenyl or naphthyl are
optionally substituted with at least one of C,¢ alkyl, C, alkenyl, C,4 alkynyl, C;
alkoxy, F, Cl, Br, I, nitro, cyano, C_¢ haloalkyl, —N(Rly)g, Ci6 acylamino, -NHSO;,C1¢
alkyl, -SO,N(R"),, COR", and -SO,C. alkyl; (R' is independently hydrogen or alkyl,
which includes, but is not limited to, C;. alkyl, C;_1¢ alkyl, or Cy4 alkyl, R is—OR'or -
NR));

(b) R’ is hydrogen or CHz;

(c) R* and R* are (i) independently selected from hydrogen, Cy ¢ alkyl,
cycloalkyl, -(CH,)e(NR*),, Cy¢ hydroxyalkyl, -CH,SH, -(CH;),S(O)¢Me, -
(CH»);NHC(=NH)NH,, (1H-indol-3-yl)methyl, (1H-imidazol-4-yl)methyl, -
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(CH,).COR™", aryl and aryl C\.1 alkyl, said aryl groups optionally substituted with a
group selected from hydroxyl, Cy_1 alkyl, C 1 alkoxy, halogen, nitro and cyano; (ii) R*
and R™ both are C 6 alkyl; (iii) R** and R® together are(CH,); so as to form a spiro ring;
(iv) R* is hydrogen and R* and R” together arc (CH,), so as to form a cyclic ring that
includes the adjoining N and C atoms (v) R*" is hydrogen and R* and R? together are
(CHy), so as to form a cyclic ring that includes the adjoining N and C atoms, where cis 1
t06,dis0to2,eis 0to 3, fis2to 5, nis 2 to 4, and where RYis independently hydrogen
or Cy alkyl and R*" is -OR' or -N(R*),); (vi) R** is H and R* is H, CH3, CH,CH3,
CH(CHzs),, CH,CH(CH3),, CH(CH3)CH,CHs, CH,Ph, CH,-indol-3-yl, -CH,CH,SCHj3,
CH,CO,H, CH,C(O)NH,, CH,CH,COOH, CH,CH,C(O)NH,, CH,CH,CH,CH;NHj, -
CH,CH,CH,NHC(NH)NH;, CH,-imidazol-4-yl, CH,OH, CH(OH)CH3, CH,((4'-OH)-
Ph), CH,SH, or lower cycloalkyl; or (viii) R¥is CHs;, -CH,CHj3, CH(CHs),,
CH,CH(CH3),, CH(CH3)CH,CH3, CH,Ph, CH;-indol-3-yl, -CH,CH,SCH3;, CH,CO;H,
CH,C(O)NH,, CH,CH,COOH, CH,CH,C(O)NH,, CH,CH>CH,CH,NHj, -
CH,CH,CH,NHC(NH)NH;, CH,-imidazol-4-yl, CH,OH, CH(OH)CHj3;, CH,((4'-OH)-
Ph), CH,SH, or lower cycloalkyl and R*™ is H, where R is independently hydrogen or
alkyl, which includes, but is not limited to, C1.50 alkyl, C1_i0 alkyl, or C1¢ alkyl, R*" is —
OR' or -N(R*),);

(d) R*is hydrogen, Cy_10 alkyl, Cy.1¢ alkyl optionally substituted with a lower
alkyl, alkoxy or halogen, C.o haloalkyl, Cs_i9 cycloalkyl, cycloalkyl alkyl,
cycloheteroalkyl, aminoacyl, di(lower alkyl)amino-lower alkyl, aryl, such as phenyl,

heteroaryl, such as, pyridinyl, substituted aryl, or substituted heteroaryl;

(e) R’ is H, a lower alkyl, CN, vinyl, O-(lower alkyl), hydroxyl lower alkyl,
i.e., -(CH;),OH, where p is 1 -6, including hydroxyl methyl (CH,OH), CHF, N3,
CH,CN, CH,NH,, CH,NHCH3, CHoN(CHs),, alkyne (optionally substituted), or halogen,
including F, Cl, Br, or 1, with the provisos that when X is OH, base is cytosine and RSis
H, R’ cannot be N3 and when X is OH, R®is CH; or CH,F and B is a purine base, R’

cannot be H;

()  R%is H, CHs, CH,F, CHF,, CF3, F, or CN;
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(2) X is H, OH, F, OMg, halogen, NH;, or N3;

(h) Y is OH, H, C, 4 alkyl, C,.4 alkenyl, C,_4 alkynyl, vinyl, N3, CN, CL, Br, F,
I, NO,, OC(0)O(C, 4 alkyl), OC(O0)O(Cy 4 alkyl), OC(O)O(Cy 4 alkynyl), OC(O)YO(Cy4
alkenyl), OC,_jy haloalkyl, O(aminoacyl), O(Cy_1¢ acyl), O(C,_4 alkyl), O(C,_4 alkenyl),
S(C1.4 acyl), S(Cy.4 alkyl), S(Cy.4 alkynyl), S(Ca.4 alkenyl), SO(C 4 acyl), SO(C,.4 alkyl),
SO(Cy.4 alkynyl), SO(C;.4 alkenyl), SO2(C1.4 acyl), SO2(Ci.4 alkyl), SO2(Cs.4 alkynyl),
S0,(Cy.4 alkenyl), OS(0),(C 4 acyl), OS(0),(C 4 alkyl), OS(0),(C,4 alkenyl), NH,,
NH(C;_4 alkyl), NH(C; 4 alkenyl), NH(C,.4 alkynyl), NH(C;.4 acyl), N(C_4 alkyl);, N(C.
18 acyl),, wherein alkyl, alkynyl, alkenyl and vinyl are optionally substituted by N3, CN,
one to three halogen (Cl, Br, F, 1), NO,, C(O)O(C1_4 alkyl), C(O)O(C,.4 alkyl), C(O)O(C,-
4 alkynyl), C(0)O(Cy.4 alkenyl), O(Cy_4 acyl), O(C_4 alkyl), O(C,.4 alkenyl), S(Cy4 acyl),
S(Cy.4 alkyl), S(C,.4 alkynyl), S(Cy,.4 alkenyl), SO(C,_4 acyl), SO(C, 4 alkyl), SO(Cy4
alkynyl), SO(Cy.4 alkenyl), SO2(Cy4 acyl), SO(Cy .4 alkyl), SO2(Ca4 alkynyl), SO2(Cs 4
alkenyl), OS(0)2(C14 acyl), OS(0)2(C1.4 alkyl), OS(0)2(Cs.4 alkenyl), NHp, NH(C;.4
alkyl), NH(C, 4 alkenyl), NH(C,_4 alkynyl), NH(C;_4 acyl), N(C,_4 alkyl),, N(Cy_4 acyl),;

() R“isH,F, CL Br,1 OH, OR', SH, SR', NH,, NHR', NR", lower alkyl of
C;-Cs, halogenated (F, Cl, Br, I) lower alkyl of C1-Cg, lower alkenyl of C,-Cg,
halogenated (F, Cl, Br, I) lower alkenyl of C,-Cg, lower alkynyl of C,-C4 such as C=CH,
halogenated (F, Cl, Br, I) lower alkynyl of C,-Cs, lower alkoxy of C;-Cs, halogenated (F,
Cl, Br, I) lower alkoxy of C;-Cs, CO,H, CO,R', CONH,, CONHR', CONR',,
CH=CHCO,H, or CH=CHCO,R’,

wherein R’ is an optionally substituted alkyl , which includes, but is not limited to,
an optionally substituted Ci.0 alkyl, an optionally substituted Ci.10 alkyl, an optionally
substituted lower alkyl; an optionally substituted cycloalkyl; an optionally substituted
alkynyl of C,-Cg, an optionally substituted lower alkenyl of C,-Cs, or optionally
substituted acyl, which includes but is not limited to C(O) alkyl, C(O)(C; o9 alkyl),
C(0)(Cy.10 alkyl), or C(O)(lower alkyl) or alternatively, in the instance of NR',, cach R’
comprise at least one C atom that are joined to form a heterocycle comprising at least two

carbon atoms; and
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) Zis N or CR'; and

R'? is H, halogen (including F, Cl, Br, 1), OH, OR', SH, SR', NH,, NHR', NR,
NO; lower alkyl of C;-Cs, halogenated (F, CI, Br, I) lower alkyl of C;-Cg, lower alkenyl
of C,-Cs, halogenated (F, Cl, Br, 1) lower alkenyl of C,-Cs , lower alkynyl of C,-C,
halogenated (F, Cl, Br, I) lower alkynyl of C,-Cs, lower alkoxy of C;-Cg, halogenated (F,
Cl, Br, I) lower alkoxy of C;-Cs, CO.H, CO2R’, CONH,, CONHR', CONR",,
CH=CHCO,H, or CH=CHCO,R"; with the proviso that R' is not a: (i) -C=C—H, (ii) —
C=CHj, or (iii) -NO;.

A second aspect of the fourth embodiment is directed to a compound represented

by formula I-7
wherein

(a) R' is hydrogen, methyl, cthyl, n-propyl, i-propyl, phenyl, p-tolyl, p-
bromo-phenyl, p-chloro-phenyl, p-fluoraphenyl;

(b) R? is hydrogen or CHa;

(¢)  R™is Hand R* is H, CHs, CH(CH3),, CH,CH(CH3),, CH(CH;)CH,CH,
CH,Ph, CH,-indol-3-yl, -CH,CH,SCH3, CH,CO,H, CH,C(O)NH,, CH,CH,COOH,
CH,CH,C(O)NH,, CH,CH,CH,CH,NH,, -CH,CH,CH,NHC(NH)NH,, CH,-imidazol-4-
yl, CH,OH, CH(OH)CH3, CH,((4'-OH)-Ph), CH,SH, or lower cycloalkyl,

(d)  R%is hydrogen, CHs, Et, 'Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-yl, lower
haloalkyl, or di(lower alkyl)amino-lower alkyl;

(e) R’ is H, CN, CH;, OCH;, CH,0OH, CH,F, halogen, including F, Cl, Br, or
I, with the provisos that when X is OH, RS is CH; or CH,F, R’ cannot be H.

(f)  R%is H, CHs, CHyF, CHF,, CF3, F, or CN;
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(2) X is H, OH, F, OCH3, halogen, NH;, or N3;
(h) Y is OH, H, CH3, vinyl, NH;, N3, CN, Cl, Br, F, I, OC(O)CH3, OCH3;

@) RYis H, F, Br, I, OH, OR', NH,, NHR', NR',, CO,R', CONH,, CONHR,
CONR',, CH=CHCO,H, or CH=CHCO,R,

wherein R' is a lower alkyl, a lower cycloalkyl, or C(O)(lower alkyl) or
alternatively, in the instance of NR';, each R' comprise at least one C atom that are joined

to form a heterocycle comprising at least two carbon atoms; and
) Zis N or CR'%; and

RZis H, halogen (including F, Cl, Br, 1), OR', NH;, NHR’, NR',, NO,, lower
alkyl of C;-Cs, CO,R', CONH,, CONHR', CONR';, CH=CHCOQO;H, or CH=CHCO;R;
with the proviso that R' is not a: (i) -C=C—H, (ii) -C=CHb, or (iii) -NO,.

A third aspect of the third embodiment is directed to a compound represented by

formula I-7
wherein

(a) R' is hydrogen, methyl, ethyl, n-propyl, i-propyl, phenyl, p-tolyl, p-
bromo-phenyl, p-chloro-phenyl, p-fluorophenyl;

(b) R’ is hydrogen or CH3;

(¢)  R*™is Hand R® is H, CHi, CH(CH3);, CH;CH(CHa),, CH(CH3)CH,CHs,
CH,Ph, or lower cycloalkyl;

(d)  R*ishydrogen, CHs, Et, 'Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-yl, lower
haloalkyl, or di(lower alkyl)amino-lower alkyl;
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(©) R’ is H, CN, CH,F, F, Cl, Br, or I; with the proviso that X is OH, R®is
CH; or CH,F, R’ cannot be H;

()  R%is H, CHs, CH,F, CHF,, CF3, or F;
(g) X is H, OH, F, OCHs, F, Cl, Br, I, NH; or Ns;
(h) Y is H, OH, CHs, F, Cl, Br, I, NH; or N3, OCH3, or OC(O)CH3;

()  R“isH,F, Br, I, OH, OR', NH,, NHR', NR", CO,R', CONH,, CONHR/,
CONR',, CH=CHCO,H, or CH=CHCO,R',

wherein R' is a lower alkyl, a lower cycloalkyl, or C(O)(lower alkyl) or
alternatively, in the instance of NR';, each R' comprise at least one C atom that are joined

to form a heterocycle comprising at least two carbon atoms; and
) Zis N or CR'; and

R'” is H, halogen (including F, C, Br, 1), OR', NH,, NHR’, NR',, NO,, lower
alkyl of C-Cg, CO,R', CONH,, CONHR', CONR',, CH=CHCO,H, or CH=CHCO,R",;
with the proviso that R' is not a: (i) -C=C—H, (ii) -C=CHb, or (iii) -NO,.

A fourth agpect of the fourth embodiment is directed to a compound represented

by formula I-7
wherein

(a) R! is hydrogen, methyl, ethyl, n-propyl, i-propyl, phenyl, p-tolyl, p-
bromo-phenyl, p-chloro-phenyl, p-fluorophenyl;

(b) R’ is hydrogen;

(¢)  R*™isHand R* is H, CHi, CH(CH3),, CH;CH(CHa),, CH(CH3)CH,CHj,
CH,Ph, or lower cycloalkyl;

(d) R*is hydrogen, CHs, Et, 'Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-

2980901-1 -81 -

Gilead Exhibit 2024
PGR2023-00046 - Page 001155



10

15

20

Docket No. 60137.0034USU1

methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-yl, lower
haloalkyl, or di(lower alkyl)amino-lower alkyl;

() R’ is H, with the provisos that when X is OH, R® is CH; or CH,F, R®

cannot be H;
() R%is H, CHs, CHyF, CHF,, CFs, or F;
(2) X is H, OH, OCH3s, F, NH; or Njs;
(h) Y is OH, NH,, OCHj;, or OC(O)CHs;

(i)  R"™andR'" H, F, Br, I, OH, OR', NH,, NHR', NR";, CO,R', CONH,,
CONHR', CONR',, CH=CHCO,H, or CH=CHCO,R’,

wherein R' is a lower alkyl, a lower cycloalkyl, or C(O)(lower alkyl) or
alternatively, in the instance of NR',, each R' comprise at least one C atom that are joined

to form a heterocycle comprising at least two carbon atoms; and
@) Zis N or CR'%; and

RZis an H, halogen (including F, Cl, Br, 1), OR', NH;, NHR’, NR'2, NO,, lower
alkyl of C;-Cg, CO,R', CONH,, CONHR', CONR';, CH=CHCOQO,H, or CH=CHCO,R";
with the proviso that R is not a: (i) -C=C—H, (ii) ~C=CH,, or (iii) -NO,.

A fifth aspect of the fourth embodiment is directed to a compound represented by

formula I-7
wherein

(a) R' is hydrogen, methyl, phenyl, p-bromo-phenyl, p-chloro-phenyl, p-
fluorophenyl,

(b)  R%is hydrogen;

(¢)  R™is Hand R* is H, CHs, CH(CH3),, CH,CH(CH3),, CH(CH;)CH,CH,
CH,Ph, or lower cycloalkyl;
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(d)  R"is hydrogen, CHs, Et, ‘Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-yl, lower
haloalkyl, or di(lower alkyl)amino-lower alkyl;

(e) R’ is H, with the provisos that when X is OH, R® is CH;3 or CH,F, R’

cannot be H;
) R®is H, CHs, CH,F, CHF,, CFs, or F;
(g) X is H, OH, OCHj;, F, NH, or Nj3;
(h) Y is OH, NH;, OCHzs, or OC(O)CHs;

(i)  R"isH,F, Br, 1, OH, OR', NH,, NHR', NR'5, CO;R', CONH,, CONHR/,
CONR',, CH=CHCO,H, or CH=CHCO,R',

wherein R' is a lower alkyl, a lower cycloalkyl, or C(O)(lower alkyl) or
alternatively, in the instance of NR',, each R' comprise at least one C atom that are joined

to form a heterocycle comprising at least two carbon atoms; and
) Zis N or CR'%; and

RZis H, halogen (including F, Cl, Br, 1), OR', NH;, NHR’, NR';, NO,, lower
alkyl of C;-Cs, CO2R', CONH,, CONHR', CONR";, CH=CHCO,H, or CH=CHCO;R".

A sixth aspect of the fourth embodiment is directed to a compound represented by

formula I-8
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OR1 R® R6

wherein

(a) R' is hydrogen, n-alkyl; branched alkyl; cycloalkyl; or aryl, which
5  includes, but is not limited to, phenyl or naphthyl, where phenyl or naphthyl are
optionally substituted with at least on¢ of C alkyl, C,¢ alkenyl, Cy¢ alkynyl, C;
alkoxy, F, Cl, Br, 1, nitro, cyano, C;_¢ haloalkyl, -N(Rly)g, Ci¢ acylamino, -NHSO,C
alkyl, —SOzN(Rly)z, COR", and -SO,C ¢ alkyl; (Rly is independently hydrogen or alkyl,
which includes, but is not limited to, Cy0 alkyl, C1_jo alkyl, or Cy¢ alkyl, R is —OR" or -
10 NR):

(b) R? is hydrogen or CHa;

(c) R* and R™ are (i) independently selected from hydrogen, Ci.10 alkyl,
cycloalkyl, -(CH,)o(NR*),, C1¢ hydroxyalkyl, -CH,SH, -(CH,),S(O)¢Me, -
(CH,)sNHC(=NH)NH,, (1H-indol-3-yl)methyl, (1H-imidazol-4-yl)methyl, -

15  (CH,).COR", aryl and aryl C,_; alkyl, said aryl groups optionally substitutcd with a
group selected from hydroxyl, Cy 1 alkyl, Cy alkoxy, halogen, nitro and cyano; (ii) R*
and R™ both are C 6 alkyl; (iii) R* and R™ together are(CH,); so as to form a spiro ring;
(iv) R* is hydrogen and R* and R together are (CH,), so as to form a cyclic ring that
includes the adjoining N and C atoms (v) R*® is hydrogen and R* and R? together are

20 (CHay)n so as to form a cyclic ring that includes the adjoining N and C atoms, where c is 1

t06,dis0to 2, eis 0 to 3, fis 2to 5, nis 2 to 4, and where R? is independently hydrogen
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or C1 alkyl and R*" is -OR' or -N(R*),); (vi) R** is H and R* is H, CH3, CH,CH3,
CH(CH3),, CH,CH(CH3),, CH(CH3)CH,CH3, CH,Ph, CH,-indol-3-yl, -CH,CH,SCHy3,
CH,CO,H, CH,C(O)NH,, CH,CH,COOH, CH,CH,C(O)NH,, CH,CH,CH,CH;NHj, -
CH,CH,CH,NHC(NH)NH,, CH,-imidazol-4-yl, CH,OH, CH(OH)CH3, CH,((4'-OH)-
Ph), CH,SH, or lower cycloalkyl; or (viii) R¥is CHs;, -CH,CH3, CH(CHs),,
CH,CH(CHs),, CH(CH3)CH,CH3s, CH,Ph, CH»-indol-3-yl, -CH,CH,SCH3, CH,CO:H,
CH,C(O)NH,, CH,CH,COOH, CH,CH,C(O)NH,, CH,CH,CH,CH,NHj, -
CH,CH,CH,NHC(NH)NH;,, CH;-imidazol-4-yl, CH,OH, CH(OH)CH3, CH,((4'-OH)-
Ph), CH,SH, or lower cycloalkyl and R*™ is H, where R is independently hydrogen or
alkyl, which includes, but is not limited to, C;.9 alkyl, Cy_19 alkyl, or C; alkyl, R¥ is -
OR' or -N(R*),);

(d) R*is hydrogen, C_1¢ alkyl, Cy_j alkyl optionally substituted with a lower
alkyl, alkoxy or halogen, C;.19 haloalkyl, Cs.19 cycloalkyl, cycloalkyl alkyl,
cycloheteroalkyl, aminoacyl, di(lower alkyl)amino-lower alkyl, aryl, such as phenyl,

heteroaryl, such as, pyridinyl, substituted aryl, or substituted heteroaryl;

(e) R’ is H, a lower alkyl, CN, vinyl, O-(lower alkyl), hydroxyl lower alkyl,
i.e., -(CH»),OH, where p is 1 -6, including hydroxyl methyl (CH,OH), CHF, N3,
CH,CN, CH;NH,, CH,NHCH3, CHaN(CHa),, alkyne (optionally substituted), or halogen,
including F, Cl, Br, or I, with the provisos that when X is OH, base is cytosine and R%is
H, R’ cannot be N5 and when X is OH, R%is CH; or CH,F and B is a purine base, R’

cannot be H;
(f)  R%is H, CHs, CH,F, CHF;, CF3, F, or CN;
(g) X is H, OH, F, OMe, halogen, NH,, or N3;

(h) Y is OH, H, C,_4 alkyl, C;_4 alkenyl, C, 4 alkynyl, vinyl, N3, CN, Cl, Br, F,
I, NO;, OC(0)O(C .4 alkyl), OC(O)O(Cs.4 alkynyl), OC(O)O(C;.4 alkenyl), OCi.10
haloalkyl, O(aminoacyl), O(C.1g acyl), O(Cy.4 alkyl), O(C,.4 alkenyl), S(C;.4 acyl), S(Ci.4
alkyl), S(Cy.4 alkynyl), S(C,_4 alkenyl), SO(C;.4 acyl), SO(Cy_4 alkyl), SO(C,_4 alkynyl),
SO(Cy_4 alkenyl), SO,(C_4 acyl), SO,(Cy4 alkyl), SO(C;_4 alkynyl), SO,(C,.4 alkenyl),
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0S(0),(C1.4 acyl), OS(0),(Ci.4 alkyl), OS(O)2(C>.4 alkenyl), NH,, NH(C.4 alkyl),
NH(Cy.4 alkenyl), NH(C».4 alkynyl), NH(C;.4 acyl), N(C/.4 alkyl)s, N(Cy.15 acyl),,
wherein alkyl, alkynyl, alkenyl and vinyl are optionally substituted by N3, CN, one to
three halogen (Cl, Br, F, I), NO,, C(0)O(C,_4 alkyl), C(O)O(C, 4 alkyl), C(O)O(Cy4
alkynyl), C(O)O(C, 4 alkenyl), O(Cy.4 acyl), O(Cy.4 alkyl), O(Cy 4 alkenyl), S(Cy.4 acyl),
S(Ci.4 alkyl), S(Cy.4 alkynyl), S(C.4 alkenyl), SO(C.4 acyl), SO(C4 alkyl), SO(C24
alkynyl), SO(C,_4 alkenyl), SO,(Cy4 acyl), SO(Cy_4 alkyl), SO(C,.4 alkynyl), SO,(C; 4
alkenyl), OS(0),(C1.4 acyl), OS(0)(Cy.4 alkyl), OS(0),(Cs 4 alkenyl), NH,, NH(Cy 4
alkyl), NH(C».4 alkenyl), NH(C;.4 alkynyl), NH(C1.4 acyl), N(C.4 alkyl)s, N(Ci.4 acyl),;

(i)  R"isH,F, Br, 1, OH, OR', NH,, NHR', NR'5, CO;R', CONH,, CONHR/,
CONR',, CH=CHCO,H, or CH=CHCO,R',

wherein R' is a lower alkyl, a lower cycloalkyl, or C(O)(lower alkyl) or
alternatively, in the instance of NR',, each R' comprise at least one C atom that are joined

to form a heterocycle comprising at least two carbon atoms; and
) Zis N or CR'%; and

RZis H, halogen (including F, Cl, Br, 1), OR', NH;, NHR’, NR';, NO,, lower
alkyl of C1-Cs, CO,R', CONH;, CONHR', CONR',, CH=CHCO,H, or CH=CHCO,R";
with the proviso that when base is represented by the structure ¢ with R'! being hydrogen,
R" is not a: (i) ~C=C-H, (ii) -C=CHb, or (iii) -NO,.

A sceventh aspect of the fourth embodiment is directed to a compound represented

by formula I-8
wherein

(a) R' is hydrogen, methyl, ethyl, n-propyl, i-propyl, phenyl, p-tolyl, p-
bromo-phenyl, p-chloro-phenyl, p-fluorophenyl;

(b) R’ is hydrogen or CH3;
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(¢)  R*™isHand R® is H, CH3, CH(CH3),, CH,CH(CH3),, CH(CH:)CH,CHz,
CH,Ph, CH,-indol-3-yl, -CH,CH,SCH3, CH,COzH, CH,C(O)NH,, CH,CH,;COOH,
CH,CH,C(O)NH,, CH,CH,CH,CH,;NH,, -CH,CH,CH,NHC(NH)NH,, CH-imidazol-4-
yl, CH,OH, CH(OH)CHj3, CH,((4'-OH)-Ph), CH,SH, or lower cycloalkyl;

(d)  R%is hydrogen, CHs, Et, 'Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-yl, lower
haloalkyl, or di(lower alkyl)amino-lower alkyl;

(©) R’ is H, CN, CHs, OCHs, CH,OH, CH,F, halogen, including F, Cl, Br, or
I, with the provisos that when X is OH, R®is CH; or CH,F, R® cannot be H;

(f)  R%is H, CHs, CH,F, CHF,, CF3, F, or CN;
(g) Xis H, OH, F, OCH3, halogen, NH,, or Ns;
(h) Y is OH, H, CHs, vinyl, NH,, N3, CN, Cl, Br, F, I, OC(O)CH3, OCH3;

()  R“isH,F, Br, I, OH, OR', NH,, NHR', NR", CO,R', CONH,, CONHR/,
CONR',, CH=CHCO,H, or CH=CHCO,R',

wherein R' is a lower alkyl, a lower cycloalkyl, or C(O)(lower alkyl) or
alternatively, in the instance of NR';, each R' comprise at least one C atom that are joined

to form a heterocycle comprising at least two carbon atoms; and
) Zis N or CR'; and

R'” is an H, halogen (including F, CI, Br, I), OR', NH,, NHR', NR';, NO,, lower
alkyl of C-Cg, CO,R', CONH,, CONHR', CONR',, CH=CHCO,H, or CH=CHCO,R",;
with the proviso that R' is not a: (i) -C=C—H, (ii) -C=CHb, or (iii) -NO,.

An eighth aspect of the fourth embodiment is directed to a compound represented

by formula I-8

wherein

2980901-1 -87-

Gilead Exhibit 2024
PGR2023-00046 - Page 001161



10

15

20

Docket No. 60137.0034USU1

(a) R' is hydrogen, methyl, ethyl, n-propyl, i-propyl, phenyl, p-tolyl, p-
bromo-phenyl, p-chloro-phenyl, p-fluorophenyl;

(b) R? is hydrogen or CHz;

(¢)  R™isHand R™ is H, CHs, CH(CHs),, CH,CH(CHx),, CH(CH3)CH,CHj,
CH,Ph, or lower cycloalkyl;

(d)  Ris hydrogen, CHa, Et, ‘Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl , N-methyl-piperidin-4-yl, lower
haloalkyl, or di(lower alkyl)amino-lower alkyl;

() R’ is H, CN, CH,F, F, Cl, Br, or I, with the provisos that when X is OH,
R®is CH; or CH,F, R’ cannot be H;

()  R%is H, CH;, CH,F, CHF,, CFs, or F;
(2) Xis H, OH, F, OCH;, F, Cl, Br, I, NH; or N3;
(h) Y is H, OH, CH3, F, Cl, Br, I, NH; or N3, OCH3, or OC(O)CHs;

(i)  R"isH,F, Br, I, OH, OR', NH,, NHR', NR',, CO,R', CONH,, CONHR/,
CONR',, CH=CHCO,H, or CH=CHCO,R!,

wherein R' is a lower alkyl, a lower cycloalkyl, or C(O)(lower alkyl) or
alternatively, in the instance of NR',, each R' comprise at least one C atom that are joined

to form a heterocycle comprising at least two carbon atoms; and
) Zis N or CR'%; and

RZisan H, halogen (including F, CI, Br, 1), OR', NH;, NHR', NR';, NO;, lower
alkyl of C1-C4, CO,R', CONH,, CONHR', CONR',, CH=CHCO,H, or CH=CHCO,R";
with the proviso that R'? is not a: (i) ~C=C-H, (ii) ~C=CH,, or (iii) ~NO,.

A ninth aspect of the fourth embodiment is directed to a compound represented by
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formula I-8
wherein

(a) R' is hydrogen, methyl, ethyl, #-propyl, i-propyl, phenyl, p-tolyl, p-
bromo-phenyl, p-chloro-phenyl, p-fluorophenyl;

(b) R? is hydrogen;

(¢)  R*™isHand R® is H, CH3, CH(CH3),, CH,CH(CH3),, CH(CH3)CH,CHa,
CH,Ph, or lower cycloalkyl;

(d) R*is hydrogen, CHs, Et, 'Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-yl, lower
haloalkyl, or di(lower alkyl)amino-lower alkyl;

(¢) R’ is H, with the provisos that when X is OH, R®is CH; or CH,F, R

cannot be H;
()  R%is H, CHs, CH,F, CHF;, CF3, or F;
(g) X is H, OH, OCH;, F, NH, or N3;
(h) Y is OH, NH;,, OCHzs, or OC(O)CHs;

()  R“isH,F, Br, I, OH, OR', NH,, NHR', NR", CO,R', CONH,, CONHR',
CONR',, CH=CHCO,H, or CH=CHCO,R',

wherein R' is a lower alkyl, a lower cycloalkyl, or C(O)(lower alkyl) or
alternatively, in the instance of NR',, each R' comprise at least one C atom that are joined

to form a heterocycle comprising at least two carbon atoms; and

)] Zis N or CR'; and
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RZis an H, halogen (including F, Cl, Br, 1), OR', NH;, NHR’, NR',, NO,, lower
alkyl of C;-Cs, CO,R', CONH,, CONHR', CONR';, CH=CHCOQO;H, or CH=CHCO;R;
with the proviso that R' is not a: (i) -C=C—H, (ii) -C=CHb, or (iii) -NO,.

A tenth aspect of the fourth embodiment is directed to a compound represented by

formula I-8
wherein

(a) R' is hydrogen, methyl, phenyl, p-bromo-phenyl, p-chloro-phenyl, p-
fluorophenyl,

(b)  R%is hydrogen;

(¢)  R*™is Hand R® is H, CHi, CH(CH3);, CH;CH(CHa),, CH(CH3)CH,CHs,
CH,Ph, or lower cycloalkyl;

(d) R*is hydrogen, CHs, Et, 'Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-yl, lower
haloalkyl, or di(lower alkyl)amino-lower alkyl;

(e) R’ is H, with the provisos that when X is OH, RS is CH; or CH,F, R’

cannot be H;
()  R%is H, CHs, CHyF, CHF,, CF3, or F;
(2) X is H, OH, OCHj;, F, NH, or Nj3;
(h) Y is OH, NH,, OCHs;, or OC(O)CHs;

()  R"isH,F,Br, 1, 0H, OR', NH,, NHR', NR'5, CO;R', CONH,, CONHR/,
CONR';, CH=CHCO,H, or CH=CHCO,R',
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wherein R' is a lower alkyl, a lower cycloalkyl, or C(O)(lower alkyl) or
alternatively, in the instance of NR',, each R' comprise at least one C atom that are joined

to form a heterocycle comprising at least two carbon atoms; and
) Zis N or CR'%; and

5 RZisan H, halogen (including F, CI, Br, 1), OR', NH;, NHR', NR';, NO;, lower
alkyl of C1-Cs, CO2R', CONH,, CONHR', CONR';, CH=CHCO,H, or CH=CHCO,R";
with the proviso that R'? is not a: (i) ~C=C-H, (ii) ~C=CH,, or (iii) ~NO,.

A fifth embodiment of the invention is directed to a compound represented by
formula I in which the base is a structure represented by formula d above, wherein R',

10 R2, Rsa, Rsb, R4, RS, R6, X, and Y are defined in the Summary of the Invention section

above.
The first aspect of the fifth embodiment is directed to a compound represented b
1Y p p Y
formula I-9
(0]
7 "
2 0O (
e ]| i
R3a N—™P—O P
‘ w N
5
CO,R OR' R RS NH2
S %
Y X
15 1-9
wherein

(a) R' is hydrogen, n-alkyl; branched alkyl; cycloalkyl; or aryl, which
includes, but is not limited to, phenyl or naphthyl, where phenyl or naphthyl are
optionally substituted with at least on¢ of C alkyl, C,¢ alkenyl, Cy¢ alkynyl, C;

20  alkoxy, F, CI, Br, 1, nitro, cyano, C,_ haloalkyl, -N(Rly)z, C, acylamino, -NHSO,C ¢
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alkyl, -SO,N(R"),, COR", and -SO,C. alkyl; (R' is independently hydrogen or alkyl,
which includes, but is not limited to, C1.59 alkyl, Cy.1g alkyl, or Cy alkyl, R is OR'or-
NR ),

(b) R’ is hydrogen or CHa;

(c) R* and R* are (i) independently selected from hydrogen, Cy ¢ alkyl,
cycloalkyl, -(CH,)«(NR*),, C1¢ hydroxyalkyl, -CH,SH, -(CH2),S(0)sMe, -
(CH,);sNHC(=NH)NH,, (1H-indol-3-yl)methyl, (1H-imidazol-4-yl)methyl, -
(CH,).COR™, aryl and aryl C\.; alkyl, said aryl groups optionally substituted with a
group selected from hydroxyl, C 110 alkyl, C 1 alkoxy, halogen, nitro and cyano; (ii) R*
and R*® both are C ¢ alkyl; (iii) R** and R* together are(CH,); so as to form a spiro ring;
(iv) R* is hydrogen and R* and R? together are (CH,), so as to form a cyclic ring that
includes the adjoining N and C atoms (v) R*" is hydrogen and R* and R” together are
(CHa), so as to form a cyclic ring that includes the adjoining N and C atoms, where ¢ is 1
t06,dis0to2,eis 0to 3, fis 2 to 5, nis 2 to 4, and where RYis independently hydrogen
or Cr¢ alkyl and R* is -OR' or -N(R?),); (vi) R** is H and R* is H, CHs, CH,CH3,
CH(CH3),, CH,CH(CH3),, CH(CH3)CH,CH3, CHyPh, CH,-indol-3-yl, -CH,CH,SCH3,
CH,CO,H, CH,C(O)NH,, CH,CH,COOH, CH,CH,C(O)NH;, CH,CH,CH>CH;NHo, -
CH,CH,CH,NHC(NH)NH;, CH,-imidazol-4-yl, CH,OH, CH(OH)CH3, CH,((4'-OH)-
Ph), CH,SH, or lower cycloalkyl; or (viii) R* is CH3, -CH,CHs, CH(CHs),,
CH,CH(CHs),, CH(CH3)CH,CH3, CH,Ph, CH;-indol-3-yl, -CH,CH,SCH3;, CH,CO;H,
CH,C(O)NH,, CH,CH,COOH, CH,CH,C(O)NH,, CH,CH,CH,CH,NHj, -
CH,CH,CH,NHC(NH)NH;, CH,-imidazol-4-yl, CH,OH, CH(OH)CH3, CH,((4'-OH)-
Ph), CH,SH, or lower cycloalkyl and R is H, where R is independently hydrogen or
alkyl, which includes, but is not limited to, C 1. alkyl, Cy_0 alkyl, or Cy¢ alkyl, R*" is —
OR' or -N(R¥),);

(d) R* is hydrogen, Cy_1o alkyl, C\_¢ alkyl optionally substituted with a lower
alkyl, alkoxy or halogen, C; 19 haloalkyl, Cz 1o cycloalkyl, cycloalkyl alkyl,
cycloheteroalkyl, aminoacyl, di(lower alkyl)amino-lower alkyl, aryl, such as phenyl,

heteroaryl, such as, pyridinyl, substituted aryl, or substituted heteroaryl;
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(e) R’ is H, a lower alkyl, CN, vinyl, O-(lower alkyl), hydroxyl lower alkyl,
i.e., (CHz),OH, where p is 1 -6, including hydroxyl methyl (CH,OH), CH,F, N,
CH,CN, CH;NH,, CH,NHCH3, CH,N(CH3)s, alkyne (optionally substituted), or halogen,
including F, Cl, Br, or I, with the provisos that when X is OH, base is cytosine and R®is
H, R’ cannot be N3 and when X is OH, R®is CH; or CH,F and Bis a purine base, R’

cannot be H;
()  R%is H, CHs, CH,F, CHF,, CFs, F, or CN;
(g) X is H, OH, F, OMg, halogen, NHj, or N3;

(h) Y is OH, H, C;_4 alkyl, C;.4 alkenyl, C, 4 alkynyl, vinyl, N3, CN, Cl, Br, F,
I, NO;, OC(0)O(C,4 alkyl), OC(O)O(C 1.4 alkyl), OC(O)O(C,.4 alkynyl), OC(O)O(Cy.4
alkenyl), OC,_y haloalkyl, O(aminoacyl), O(Cy_j¢ acyl), O(C;4 alkyl), O(C,_4 alkenyl),
S(Ci4 acyl), S(Cy_4 alkyl), S(Cy_4 alkynyl), S(C,.4 alkenyl), SO(C,_4 acyl), SO(C,_4 alkyl),
SO(Cy.4 alkynyl), SO(Cs.4 alkenyl), SO2(C;.4 acyl), SO2(Cy 4 alkyl), SO2(Cy 4 alkynyl),
S0,(Cs.4 alkenyl), OS(0)2(Ci4 acyl), OS(0)2(Ci4 alkyl), OS(0)»(C,.4 alkenyl), NHo,
NH(C,_4 alkyl), NH(C, 4 alkenyl), NH(C,_4 alkynyl), NH(C;_4 acyl), N(C,_4 alkyl),, N(Cy.
13 acyl)z, wherein alkyl, alkynyl, alkenyl and vinyl are optionally substituted by N3, CN,
one to three halogen (Cl, Br, F, 1), NO,, C(0)O(C,4 alkyl), C(0O)O(C,.4 alkyl), C(O)O(C,-
4 alkynyl), C(O)O(C,.4 alkenyl), O(Cy.4 acyl), O(C1.4 alkyl), O(C,.4 alkenyl), S(C.4 acyl),
S(Cy.4 alkyl), S(Cy.4 alkynyl), S(Cy.4 alkenyl), SO(C,_4 acyl), SO(C, 4 alkyl), SO(Cy4
alkynyl), SO(C,_4 alkenyl), SO,(Cy4 acyl), SO(Cy_4 alkyl), SO.(Cy 4 alkynyl), SO»(Cy 4
alkenyl), OS(0)2(C1.4 acyl), OS(0)(Cy4 alkyl), OS(0)»(C; 4 alkenyl), NH,, NH(Cy 4
alkyl), NH(C».4 alkenyl), NH(C,.4 alkynyl), NH(C1.4 acyl), N(C.4 alkyl),, N(C.4 acyl),.

A second aspect of the fifth embodiment is directed to a compound represented by

formula I-9
wherein

(a) R! is hydrogen, methyl, ethyl, n-propyl, i-propyl, phenyl, p-tolyl, p-
bromo-phenyl, p-chloro-phenyl, p-fluorophenyl;
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(b) R’ is hydrogen or CH3;

(¢)  R*™is Hand R® is H, CHi, CH(CH3);, CH;CH(CHa),, CH(CH3)CH,CHs,
CH,Ph, CH,-indol-3-yl, -CH,CH,SCH3, CH,CO,H, CH,C(O)NH,, CH,CH,COOH,
CH,CH,C(O)NH,, CH,CH,CH,CH,NH,, -CH,CH,CH,NHC(NH)NH,, CH,-imidazol-4-
yl, CH,OH, CH(OH)CHj3, CH((4'-OH)-Ph), CH,SH, or lower cycloalkyl,

(d)  Ris hydrogen, CHa, Et, ‘Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-yl, lower
haloalkyl, or di(lower alkyl)amino-lower alkyl;

() R’ is H, CN, CHi, OCH3, CH,OH, CH,F, halogen, including F, Cl, Br, or
I, with the provisos that when X is OH, RS is CH; or CH,F, R’ cannot be H.

()  R%is H, CHs, CH,F, CHF,, CF;, F, or CN;
(2) X s H, OH, F, OCH3, halogen, NH;, or N3;
(h)  Yis OH, H, CHz, vinyl, NH, N3, CN, Cl, Br, F, I, OC(O)CH;, OCH3;

A third aspect of the fifth embodiment is directed to a compound represented by

formula I-9
wherein

(a) R! is hydrogen, methyl, ethyl, n-propyl, i-propyl, phenyl, p-tolyl, p-
bromo-phenyl, p-chloro-phenyl, p-fluorophenyl;

(b) R’ is hydrogen or CHa;

(¢)  R*™isHand R* is H, CHi, CH(CH3),, CH;CH(CHa),, CH(CH3)CH,CHj,
CH,Ph, or lower cycloalkyl;

(d) R*is hydrogen, CHs, Et, 'Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
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methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-yl, lower
haloalkyl, or di(lower alkyl)amino-lower alkyl;

() R’ is H, CN, CH,F, F, Cl, Br, or I; with the proviso that X is OH, RSis
CH; or CH,F, R’ cannot be H;

() R%is H, CHs, CHyF, CHF,, CFs, or F;
(2) X is H, OH, F, OCH;, F, Cl, Br, I, NH» or N3;
(h)  YisH, OH, CHs, F, CL, Br, I, NH, N1, OCHs, or OC(O)CH3;

A fourth aspect of the fifth embodiment is directed to a compound represented by

formula I-9
wherein

(a) R' is hydrogen, methyl, ethyl, #-propyl, i-propyl, phenyl, p-tolyl, p-
bromo-phenyl, p-chloro-phenyl, p-fluorophenyl;

(b) R? is hydrogen;

(¢)  R*™isHand R® is H, CH3, CH(CH3),, CH,CH(CH3),, CH(CH3)CH,CHa,
CH,Ph, or lower cycloalkyl;

(d) R*is hydrogen, CHs, Et, 'Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-yl, lower
haloalkyl, or di(lower alkyl)amino-lower alkyl;

(¢) R’ is H, with the provisos that when X is OH, R®is CH; or CH,F, R

cannot be H;
()  R%is H, CHs, CH,F, CHF;, CF3, or F;

(2) X is H, OH, OCHj3, F, NH; or N3;
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(h) Y is OH, NH,, OCHj, or OC(O)CHj;

A fifth aspect of the fifth embodiment is directed to a compound represented by

formula I-9
wherein

(a) R! is hydrogen, methyl, phenyl, p-bromo-phenyl, p-chloro-phenyl, p-
fluorophenyl,;

(b) R” is hydrogen;

(¢)  R*™isHand R® is H, CHs, CH(CH3),, CH,CH(CH3),, CH(CH3)CH,CH,
CH,Ph, or lower cycloalkyl;

(d)  R%is hydrogen, CHs, Et, 'Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-yl, lower
haloalkyl, or di(lower alkyl)amino-lower alkyl;

(©) R’ is H, with the provisos that when X is OH, R®is CH; or CH,F, R®

cannot be H;
()  R%isH, CHs, CH,F, CHF,, CFs, or F;
(2) X is H, OH, OCHs3, F, NH; or Ns;
(h) Y is OH, NH;, OCHs, or OC(O)CHz;

A sixth aspect of the fifth embodiment is directed to a compound represented by

formula I-10
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wherein

(a) R' is hydrogen, methyl, ethyl, r-propyl, i-propyl, or a substituted or
5 unsubstituted phenyl, where the substitutent of the substituted phenyl is at least one of a
CHs, OCH;3, F, Cl, Br, |, nitro, cyano, and a CHz Xy, where X is F, CI, Br, or I, and q is
1-3;

(b) R? is hydrogen or CHa;

(¢)  R*™isHand R® is H, CHs, CH(CH3),, CH,CH(CH3),, CH(CH3)CH,CH,
10 CHPh, CH,-indol-3-yl, -CH,CH,SCH;, CH,CO,H, CH,C(O)NH,, CH,CH,COOH,
CH,CH,C(O)NH,, CH,CH,CH,CH,NH,, -CH,CH,CH,NHC(NH)NH,, CH»-imidazol-4-
yl, CH,OH, CH(OH)CH3, CHy((4'-OH)-Ph), CH,SH, or lower cycloalkyl or R* is CH3,
CH(CHj;),, CH,CH(CH2s),, CH(CH1)CH,CH3, CH,Ph, CH;-indol-3-yl, -CH,CH,SCH3,
CH,CO,H, CH,C(O)NH,, CH,CH,COOH, CH,CH,C(O)NH,, CH,CH,CH,CH,;NHj,, -
15 CH;CH,CH,NHC(NH)NH,;, CH;,-imidazol-4-yl, CH,OH, CH(OH)CH3, CH,((4'-OH)-
Ph), CH,SH, or lower cycloalkyl and R* is H;

(d)  Ris hydrogen, CHa, Et, 'Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-mcthyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-yl, lower
20 haloalkyl, or di(lower alkyl)amino-lower alkyl;
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(C) R5 is H, CN, CH3, OCHg, CHQOH, CHQF, N3, CHQCN, CHQN}, CHQNHQ,
CH,NHCH;, CHaN(CHa),, halogen, including F, CI, Br, or 1, with the provisos that when
X is OH, RS is CH; or CH,F, R’ cannot be H;

()  R%is H, CHs, CH,F, CHF,, CF;, F, or CN;
(2) X is H, OH, F, OCH3;, CI, Br, I, NH,, or Ns;

(h) Y is OH, H, CHj, vinyl, N, CN, C1, Br, F, I, OC(O)CHs, OCHs, NH,,
NHCH:, NH(vinyl), NH(acetyl), NH(C(O)CHs), N(CHs),, N(C(O)CHs),;

A seventh aspect of the fifth embodiment is directed to a compound represented

by formula I-10
wherein

(a) R' is hydrogen, methyl, ethyl, #-propyl, i-propyl, phenyl, p-tolyl, p-
bromo-phenyl, p-chloro-phenyl, p-fluorophenyl;

(b) R? is hydrogen or CHa;

(¢)  R*™isHand R® is H, CH3, CH(CH3),, CH,CH(CH3),, CH(CH3)CH,CHa,
CH,Ph, CH,-indol-3-yl, -CH,CH,SCH;, CH,CO,H, CH,C(0)NH,, CH,CH,COOH,
CH,CH,C(O)NH,, CH,CH,CH,CH,NH,, -CH,CH,CH,NHC(NH)NH,, CH,-imidazol-4-
yl, CH,OH, CH(OH)CH3, CH,((4'-OH)-Ph), CH,SH, or lower cycloalkyl;

(d)  R%is hydrogen, CHs, Et, 'Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-yl, lower
haloalkyl, or di(lower alkyl)amino-lower alkyl;

(©) R’ is H, CN, CHs, OCHs, CH,OH, CH,F, halogen, including F, Cl, Br, or
I, with the provisos that when X is OH, RS is CH; or CH,F, R® cannot be H;

()  R%is H, CHs, CH,F, CHF,, CF3, F, or CN;
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(2) X is H, OH, F, OCH3;, Cl, Br, I, NH,, or N3; and
(h) Y is OH, H, CHj3, vinyl, NH;, N3, CN, Cl, Br, F, I, OC(O)CH3, OCHs.

An cighth aspect of the fifth embodiment is directed to a compound represented

by formula I-10
5 wherein

(a) R' is hydrogen, methyl, ethyl, n-propyl, i-propyl, phenyl, p-tolyl, p-
bromo-phenyl, p-chloro-phenyl, p-fluorophenyl;

(b) R? is hydrogen or CHz;

(¢)  R*™isHand R® is H, CH3, CH(CH3),, CH,CH(CH3),, CH(CH:)CH,CHz,
10 CH;Ph, or lower cycloalkyl;

(d) R*is hydrogen, CHs, Et, 'Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-yl, lower
haloalkyl, or di(lower alkyl)amino-lower alkyl;

15 (e) R’ is H, CN, CHyF, F, Cl, Br, or 1, with the provisos that when X is OH,
R®is CH; or CH,F, R’ cannot be H;

(f)  R%is H, CHs, CH,F, CHF,, CF3, or F;
(2) Xis H, OH, F, OCH3, F, Cl, Br, I, NH; or N3;

(h) Y is H, OH, CH3, F, Cl, Br, I, NH; or N3, OCH3, or OC(O)CHj3;

20 A ninth aspect of the fifth embodiment is directed to a compound represented by
formula 1-10
wherein
2980901-1 -99 .
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(a) R' is hydrogen, methyl, ethyl, n-propyl, i-propyl, phenyl, p-tolyl, p-
bromo-phenyl, p-chloro-phenyl, p-fluorophenyl;

(b)  R%is hydrogen;

(¢)  R™isHand R™ is H, CHs, CH(CHs),, CH,CH(CHx),, CH(CH3)CH,CHj,
CH,Ph, or lower cycloalkyl;

(d)  R*is hydrogen, CHs, Et, ‘Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-yl, lower
haloalkyl, or di(lower alkyl)amino-lower alkyl;

() R’ is H, with the provisos that when X is OH, R® is CH3 or CH,F, R’

cannot be H;
()  R%is H, CH;, CH,F, CHF,, CFs, or F;
(2) X is H, OH, OCHj;, F, NH; or N3;
(h) Y is OH, NH, OCHzs, or OC(O)CHs;

A tenth aspect of the fifth embodiment is directed to a compound represented by

formula I-10
wherein

(a) R! is hydrogen, methyl, phenyl, p-bromo-phenyl, p-chloro-phenyl, p-
fluorophenyl;

(b) R’ is hydrogen;

(¢)  R*™isHand R* is H, CHi, CH(CH3),, CH;CH(CHa),, CH(CH3)CH,CHj,
CH,Ph, or lower cycloalkyl;

(d) R*is hydrogen, CHs, Et, 'Pr, "Pr, "Bu, 2-butyl, ‘Bu, benzyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, N-methyl-aziridin-2-yl, N-methyl-azetidin-3-yl, N-
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methyl-pyrrolidin-3-yl, N-methyl-pyrrolidin-4-yl, N-methyl-piperidin-4-yl, lower
haloalkyl, or di(lower alkyl)amino-lower alkyl;

() R’ is H, with the provisos that when X is OH, R® is CH; or CH,F, R®

cannot be H;
() R%is H, CHs, CHyF, CHF,, CFs, or F;
(2) X is H, OH, OCHs3, F, NH; or Ns;
(h) Y is OH, NH,, OCHs;, or OC(O)CHs.

The following tables contain numeric identifiers associated with various
substituent designators that should be viewed in light of the accompanying structure.
These structures are contemplated species of the various aspects of the disclosed
embodiments and are not intended to be limiting on full breadth of the contemplated
compound represented by the structure of formula I. However, it is contemplated that
any one of the exemplified nucleoside bases can be used in combination with any one of
contemplated species that specify a particular combination of R!, R%, R*® R*®, R*, R® RS,
X, and Y. In each of the presented tables, the phosphoramidate substituent containing the
substituents R* and R™ are depicted without reference to stereochemical structure (cf:
structures I-1, I-3, I-5, 1-7, and 1-9 above). It is contemplated that the compounds recited
below embody compounds in which R* projects toward the viewer while R* projects
away from the viewer (cf. structures I-2, I-4, 1-6, I-8, and I-10). Morecover, it is
contemplated that the compounds recited below also embody compounds in which R*
projects away from the viewer while R* projects towards the viewer. Not meant to be
limiting, however, it is contemplated that preferred compounds are those in which R**
projects towards the viewer and R* projects away from the viewer such that the natural
L-amino acid (S)-configuration is presented. Additionally, the inventors recognize that
the phosphorus atom of the phosphoramidate moiety is another source of chirality.
Although the structures below do not specifically depict chirality at phosphorus, the
inventors recognize that stercochemical configurations are possible such that in a

staggered (or zig-zag) line structure the oxo-substitutent projects towards the viewer

2980901-1 -101 -

Gilead Exhibit 2024
PGR2023-00046 - Page 001175



Docket No. 60137.0034USU1

while the OR! substitutent projects away from the viewer, and vice versa, i.¢., where the

Cahn-Ingold-Prelog stereochemical designation of phosphorous is either R or S.

Therefore, the structures below include all possible stereochemical configurations

possible for phosphorus.
R9
RS
\N
29
e ]| o F N 0
R N——P—0O
e
1 RS\
CO,R? OR R®
Y X
11
Table II-1.
Ne R' R* R® R® R* R R X Y R R F
II-1-1 CH; H H H CH, H CHy; OH OH H H NH,
II-1-2 CH; H H CH;, CH;, H CH; OH OH H H NH,
II-1-3 CH; H H CH(CH;), CH;, H CH; OH OH H H NH,
Mm-1-4 CH, H H CH,CH(CH:;, CH; H CH; OH OH H H NH,
II-1-5 CH; H H CH,Ph CH; H CH; OH OH H H NH,
Im-1-6 CH; H H CH-indol-3-yl CH; H CH; OH OH H H NH,
1m-1-7 ¢CH; H H CH,CH,SCH; CH; H CH; OH OH H H NH,
1I-1-8 CH; * H * CH; H CH; OH OH H H NH,
*R” and R joined together by (CH,); to form five-membered ring.
Table I1-2.
Ne R' R R* R® R RR R X Y R R PR
II-2-1 Et H H H CH; H CH; OH OH H H NH,
II-2-2 Et H H CH; CH; H CH; OH OH H H NH,
II-2-3 Et H H CH(CHs), CH;, H CH;, OH OH H H NH,
II-2-4 Et H H CH,CH(CH;), CH; H CH; OH OH H H NH,
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Ne R' R* R®* R® R RR R X Y R R R
II-2-5 Et H H CH,Ph CH, H CH; OH OH H H NH,
II-2-6 Et H H CHx-indol-3-yl CH, H CH; OH OH H H NH,
II-2-7 Et H H CHCHSCH; CH; H CH,; OH OH H H NH,
m-2-8 Et * H * CH; H CH; OH OH H H NH,

*R” and R™ joined together by (CH,)s to form five-membered ring.

Table 11-3.
Ne R R? R® R® R®" R R X Y R R F
m-3-1 Pr H H H CH; H CH; OH OH H H NH,
32 Pr H H CHs CH; H CH; OH OH H H NH,
1I-3-3 Pr H H CH(CH,), CH; H CH; OH OH H H NH,
II-3-4 ‘Pr H H CH,CH(CH;, CH; H CH; OH OH H H NH,
M-3-5 Pr H H CHyPh CH; H CH; OH OH H H NH,
II-3-6 Pr H H CHyxindol-3-yl CH; H CH; OH OH H H NH,
M-3-7 Pr H H CHXCH,SCH;, CH; H CH; OH OH H H NH,
-3-8 Pr * H * CH; H CH; OH OH H H NH,
*R? and R™° joined together by (CH,); to form five-membered ring.

J g Yy g
Table 11-4.
Ne R' R? R® R® R R R® X Y R R PR
41 Bu H H H CH; H CH; OH OH H H NH,
42 ‘Bu H H CH; CH; H CH; OH OH H H NH,
M43 ‘Bu H H CH(CHs), CH; H CH; OH OH H H NH,
144 '‘Bu H H CHCH(CH:); CH; H CH; OH OH H H NH,
I-4-5 ‘Bu H H CHyPh CH; H CH; OH OH H H NH,
II-4-6 'Bu H H CHyindol-3-yl CH; H CH; OH OH H H NH,
47 ‘Bu H H CH,CH,SCH; CH; H CH; OH OH H H NH,
48 By * H * CH, H CH; OH OH H H NH,
*R* and R joined together by (CH,)s to form five-membered ring.
Table 11-5.
No R' R? R®™ R® R® R RR X Y R R PR
m-5-1 Ph H H H CH, H CH; OH OH H H NH,
II-52 Ph H H CH;, CH, H CH; OH OH H H NH,
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Ne R' R® R® R® R* R R X Y R R R
II-5-3 Ph H H CH(CH;), CH: H CH, OH OH H H NH,
II-5-4 Ph H H CHCH(CH:;, CH;, H CH; OH OH H H NH,
II-5-5 Ph H H CH,Ph CH; H CH;, OH OH H H NH,
II-56 Ph H H CHyindol-3-yl CH; H CH; OH OH H H NH,
II-5-7 Ph H H CHCH,SCH; CH; H CH; OH OH H H NH,
M58 Ph * H * CHy H CH; OH OH H H NH,
*R” and R™ joined together by (CH,); to form five-membered ring.
Table T1-6.
Ne R R® R® R® R" R R X Y R R R
-6-1 p-Me-Ph H H H CH; H CH; OH OH H H NH,
Mm-6-2 p-Me-Ph H H CH; CH; H CH; OH OH H H NH,
MM-6-3 p-Me-Ph H H CH(CH:), CH; H CH; OH OH H H NH,
MM-6-4 p-Me-Ph H H CHCH(CH:;), CH; H CH; OH OH H H NI,
M-6-5 p-Me-Ph H H CHPh CH, H CH; OH OH H H NH,
1-6-6 p-Me-Ph H H CHyindol-3-yl CH; H CH; OH OH H H NH,
1-6-7 p-Me-Ph H H CHCHSCH; CH; H CH; OH OH H H NH;
M-6-8 p-Me-Ph * H * CH; H CH; OH OH H H NH,
*R” and R™ joined together by (CH,)3 to form five-membered ring.
Table 11-7.
Ne R' R* R®™ R® R®* R R® X Y R R R
Mm-7-1 p-F-Ph H H H CH; H CH; OH OH H H NH,
172 p-FPh H H CH; CH; H CH; OH OH H H NH,
1I-7-3 p-F-Ph H H CH(CH:), CH; H CH; OH OH H H NH,
1-7-4 p-FPh H H CHCH(CH:;), CH; H CH; OH OH H H NH;
M-7-6 p-F-Ph H H CHPh CH; H CH;, OH OH H H NH,
1I-7-7 p-F-Ph H H CHyindol3-yl CHy H CH; OH OH H H NH,
1-7-8 p-F-Ph H H CHCHSCH; CH; H CH;, OH OH H H NH,
M-7-20 p-F-Ph * H * CH; H CH;, OH OH H H NH,
*R* and R™ joined together by (CH,)s to form five-membered ring.
Table II-8.
Ne R R° R* R”® R* R R® X Y R R R
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Ne R' R° R* R® R* R R* X Y R R ¥
II-8-1 p-Cl-Ph H H H CH; H CH; OH OH H H NH,
II-8-2 p-CI-Ph H H CH;, CH; H CH; OH OH H H NH,
II-8-3 p-Cl-Ph H H CH(CH3), CH; H CH; OH OH H H NH,
II-8-4 p-CI-Ph H H CH,CH(CH;); CH; H CH; OH OH H H NH,
II-8-5 p-Cl-Ph H H CHyPh CH; H CH; OH OH H H NH,
II-8-6 p-CI-Ph H H CHy-indol3-yl CH; H CH; OH OH H H NH,
1I-8-7 p-Cl-Ph H H CH,CH,SCH; CH; H CH; OH OH H H NH;
II-8-8 p-Cl-Ph * H * CH; H CH; OH OH H H NH,
*R” and R™ joined together by (CH,)3 to form five-membered ring.
Table 11-9.
Ne R' R° R®* R® R* R R* X Y R R R
II-9-1 p-Br-Ph H H H CH; H CH; OH OH H H NH,
II-9-2 p-Br-Ph H H CH; CH; H CH; OH OH H H NH,
11-9-3 p-Br-Ph H H CH(CH;) CH, H CH; OH OH H H NH,
II-9-4 p-Br-Ph H H CH)CH(CH;; CH; H CH; OH OH H H NH,
II-9-6 p-Br-Ph H H CHPh CH; H CH; OH OH H H NH,
II-9-7 p-Br-Ph H H CHyindol-3-yl CH; H CH; OH OH H H NH,
II-9-8 p-Br-Ph H H CH,CH,SCH; CH; H CH; OH OH H H NH;
11-9-20 p-Br-Ph * H * CH; H CH; OH OH H H NH,
*R” and R™ joined together by (CH,); to form five-membered ring.
Table 11-10.
Ne R' R° R® R® R*" R R® X Y R R ¥
1I-10-1 p-I-Ph H H H CH; H CH; OH OH H H NH;
II-10-2 p-I-Ph H H CH; CH; H CH; OH OH H H NH,
I1-10-3 p-I-Ph H H  CH(CH:) CH; H CH; OH OH H H NH,
II-10-4 p-I-Ph H H CH,CH(CH;), CH; H CH; OH OH H H NH
II-10-5 p-I-Ph H H CH,Ph CH; H CH; OH OH H H NH,
II-10-6 p-I-Ph H H CHy-indol-3-yl CH; H CH; OH OH H H NH,
II-10-7 p-I-Ph H H CH,CH,SCH; CH; H CH; OH OH H H NH;
I1-10-8 p-I-Ph * H * CH; H CH; OH OH H H NH,
*R” and R™ joined together by (CH,); to form five-membered ring.
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Table 11-11.

Ne R" R* R® R R* " R®* X Y R R R
I-11-1 CH; H H H Et H CH; OH OH H H NH,
II-112 CH; H H CH; Et H CH; OH OH H H NH,
II-11-3 CH; H H CH(CH;), Et H CH; OH OH H H NH,
M-11-4 CH; H H CH,CH(CH:;), Et H CH; OH OH H H NH,
-11-5 CH; H H CH,Ph Et H CH; OH OH H H NH,
II-11-6 CH; H H CHyindol-3-yl Et H CH; OH OH H H NH,
I-11-7 CH; H H CHCH,SCH; Et H CH; OH OH H H NH,
-11-8 CH: * H * Et H CH; OH OH H H NH,
*R* and R joined together by (CHa)3 to form five-membered ring.

Table 11-12.

Ne R' R® R* R® R* " R* X Y R R PR
I-12-1 Et H H H Et H CH; OH OH H H NH,
II-12-2 Et H H CH; Et H CH;, OH OH H H NH,
II-12-3 Et H H CH(CH;), Et H CH; OH OH H H NH,
I-1244 Et H H CHCH(CH:), Et H CH; OH OH H H NH,
M-12-5 Et H H CH,Ph Et H CH; OH OH H H NH,
MI-12-6 Et H H CHyindol-3-yl Et H CH; OH OH H H NH,
I-12-7 Et H H CHCHSCH; Et H CH; OH OH H H NH,
I-12-8 Et * H * Et H CH; OH OH H H NH,
*R” and R® joined together by (CH,); to form five-membered ring.

Table 11-13.

Ne R' R® R® R® R®*" " R* X Y R R R
M-13-1 pr H H H Et H CH;, OH OH H H NH,
-132 Pr H H CH; Et H CH, OH OH H H NH,
I-13-3 Pr H H CH(CH), Et H CH; OH OH H H NH,
-134 Pr H H CH,CH(CH;), Et H CH; OH OH H H NH,
-13-5 Pr H H CH,Ph Et H CH; OH OH H H NH,
II-13-6 Pr H H CHj-indol3-yl Et H CH; OH OH H H NH,
M-13-7 Pr H H CH,CH.SCH; Et H CH; OH OH H H NH,
n-13-8 pr * H * Et H CH; OH OH H H NH,
*R” and R™ joined together by (CH,); to form five-membered ring.
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Table 11-14.
Ne R' R® R R® R " R* X Y R R %’
3a

I-14-1 By H H H Ft H CH; OH OH H H NH,
II-142 ‘Bu H H CH; FEt H CH; OH OH H H NH,
M-14-3 ‘Bu H H CH(CHs), Et H CH; OH OH H H NH,
I-144 ‘Bu H H CH,CH(CH:), Et H CH; OH OH H H NH,
II-14-5 ‘Bu H H CHyPh Et H CH; OH OH H H NH,
I-14-6 ‘Bu H H CH-indol-3-yl Et H CH; OH OH H H NH,
M-147 Bu H H CHCH,SCH; Et H CH; OH OH H H NH,
II-148 Bu * H * FEt H CH;, OH OH H H NH,

*R* and R joined together by (CH,)s to form five-membered ring.

Table 11-15.
Ne R' R® R®™ R® R*" " ®* X Y R R R
Im-15-1 Ph H H H Et H CH; OH OH H H NH,
II-15-2 Ph H H CH; Et H CH; OH OH H H NH,
II-15-3 Ph H H CH(CHz), Et H CH; OH OH H H NH,
1m-15-4 Ph H H CH,CH(CH;), Et H CH; OH OH H H NH,
II-15-5 Ph H H CH.Ph Et H CH; OH OH H H NH;
1I-15-6 Ph H H CH-indol-3-yl Et H CH; OH OH H H NH,
Im-15-7 Ph H H CH,CH,SCH; Et H CH; OH OH H H NH
II-15-8 Ph * H * Et H CH; OH OH H H NH,
*R” and R® joined together by (CH,); to form five-membered ring.
Table 11-16.
Ne R R° R* R” R* " ®* X Y R R R
II-16-1 p-Me-Ph H H H Et H CH; OH OH H H NH,
I1-16-2 p-Me-Ph H H CH; Et H CH; OH OH H H NH,
I1-16-3 p-Me-Ph H H  CH(CHs), Et H CH; OH OH H H NH,
II-16-4 p-Me¢-Ph H H CHCH(CHs;); Et H CH; OH OH H H NH
II-16-5 p-Mc-Ph H H  CHyPh Et H CH; OH OH H H NH,
II-16-6 p-Me-Ph H H  CHe-indol-3-yl Et H CH; OH OH H H NH
1I-16-7 p-Me-Ph H H CHCH,SCH; Et H CH; OH OH H H NH
I1-16-8 p-Me-Ph * H * Et H CH; OH OH H H NH;
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*R? and R™ joined together by (CHy)s to form five-membered ring.

Table 1I-17.

Ne R' R° R® R® R* " * X Y R R ¥R
-17-1 p-F-Ph H H H Et H CH; OH OH H H NH;
II-17-2 p-F-Ph H H CHs Et H CH; OH OH H H NH;,
II-17-3 p-F-Ph H H CH(CHs), Et H CH; OH OH H H NH,
II-17-4 p-F-Ph H H CH,CH(CH;), Et H CH; OH OH H H NH
II-17-5 p-F-Ph H H CHyPh Et H CH; OH OH H H NH,
II-17-6 p-F-Ph H H CHyindol-3-yl Et H CH; OH OH H H NH
I-17-7 p-F-Ph H H CH,CH,SCH; Et H CH; OH OH H H NH,
II-17-8 p-F-Ph * H * Ft H CH; OH OH H H NH,
*R” and R™ joined together by (CH,)s to form five-membered ring.

Table 11-18.

Ne R R° R® R” R®" "R R®* X Y R R R
I-18-1 p-Cl-Ph H H H Et H CH; OH OH H H NH,
1I-18-2 p-CI-Ph H H CH; Et H CH; OH OH H H NH,
I1-18-3 p-Cl-Ph H H  CH(CHs), Et H CH; OH OH H H NH,
I1-18-4 p-Cl-Ph H H CH,CH(CHs), Et H CH; OH OH H H NH,
II-18-5 p-Cl-Ph H H CH,Ph Et H CH; OH OH H H NH,
II-18-6 p-ClI-Ph H H CHy-indol-3-yl Et H CH; OH OH H H NH,
I1-18-7 p-Cl-Ph H H CH,CH,SCH; Et H CH; OH OH H H NH
I1-18-8 p-ClI-Ph * H * Et H CH; OH OH H H NH,
*R* and R™ joined together by (CH,)3 to form five-membered ring.

Table 11-19.

No R' R* R™ R” R*" " R® X Y R R R
II-19-1 p-Br-Ph H H H Et H CH; OH OH H H NH;
II-19-2 p-Br-Ph H H CH; Et H CH; OH OH H H NH;
11-19-3 p-Br-Ph H H  CH(CH:). Et H CH; OH OH H H NH;
11-194 p-Br-Ph H H CH,CH(CH:) Et H CH; OH OH H H NH;
1I-19-5 p-Br-Ph H H CHPh Et H CH; OH OH H H NH,
II-19-6 p-Br-Ph H H CHp-indol-3-yl Et H CH; OH OH H H NH;
II-19-7 p-Br-Ph H H CHCH,SCH; Et H CH; OH OH H H NH,
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Ne

RI

R2 R3a R3b

R* " R® X Y

R R* R’

I1-19-8

p-Br-Ph

*

H *

Et

H CH;

OH OH H H NH;

*R* and R joined together by (CH,)s to form five-membered ring.

Table 11-20.

Ne R' R° R® R” R* "R R* X Y R R F
1M-20-1 p-I-Ph H H H Et H CH, OH OH H H NH,
11-20-2 p-I-Ph H H CH; Et H CH; OH OH H H NH,
11-20-3 p-I-Ph H H CH(CH;), Et H CH; OH OH H H NH,
1M-20-4 p-I-Ph H H CH,CH(CH;), Et H CH; OH OH H H NH;
11-20-5 p-I-Ph H H CHyPh Et H CH; OH OH H H NH,
11-20-6 p-I-Ph H H CHyindol-3-yl Et H CH; OH OH H H NH;
1M-20-7 p-I-Ph H H CHCHSCH; Et H CH; OH OH H H NH,
-20-8 p-I-Ph * H * Et H CH; OH OH H H NH,
*R” and R® joined together by (CH,); to form five-membered ring.

Table II-21.

Ne R' R R® R® R*" " * X Y R R R
Im-21-1 CH; H H H Pt H CH; OH OH H H NH,
II-21-2 CH; H H CH; Pt H CH; OH OH H H NH,
II-21-3 CH; H H CH(CH;), Pr H CH; OH OH H H NH,
2144 CH; H H CH,CH(CH;, Pr H CH; OH OH H H NH,
II-21-5 CH; H H CH,Ph ’r H CH; OH OH H H NH,
M-21-6 CH; H H CHsindol-3-yl Pr H CH; OH OH H H NH,
217 CH: H H CHCH,SCH; Pr H CH; OH OH H H NH,
II-21-8 CH; * H * Pr H CH; OH OH H H NH,
*R” and R joined together by (CH,); to form five-membered ring.

Table II-22.

Ne R' R® R* R® R* " R* X Y R R R
-22-1 Bt H H H ’r H CH; OH OH H H NH,
II-22-2 Et H H CH; 't H CH; OH OH H H NH,
II-22-3 Et H H CH(CH,), r H CH;, OH OH H H NH,
224 Et H H CHCH(CH;, Pr H CH; OH OH H H NH,
II-22-5 Et H H CHPh r H CH; OH OH H H NH,
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Ne R' R® R* R® R* R R* X Y R R PR

II-22-6 Et H H CHyindol-3-yl Pr H CH; OH OH H H NH,
227 Et H H CHCHSCH; Pr H CH; OH OH H H NH,
II-22-8 Et * H * Pt H CH, OH OH H H NH,
*R* and R™ joined together by (CH,)s to form five-membered ring.

Table I1-23.

Ne R' R* R*® R® R" R R*® X Y R R'F

231 Pr H H H r H CH; OH OH H H NH,
M-232 Pr H H CH; r H CH; OH OH H H NH,
1-23-3 Pr H H CH(CHs), ‘r H CH; OH OH H H NH,
11-23-4 Pr H H CH,CH(CH:;, Pr H CH; OH OH H H NH,
I-23-5 ‘Pr H H CH,Ph ’r H CH; OH OH H H NH,
II-23-6 Pr H H CH,-indol3-yl Pr H CH; OH OH H H NH,
nm-237 Pr H H CH,CHSCH; Pr H CH; OH OH H H NH,
m-23-8 Pr * H * ‘' H CH; OH OH H H NH,
*R” and R*” joined together by (CHa): to form five-membered ring.

Table 11-24.

Ne R' R’ R®™ R” R* ” R*® X Y R R' PR

M-24-1 Bu H H H Pr H CH; OH OH H H NH,
11242 ‘Bu H H CH; Pt H CH; OH OH H H NH,
I-24-3 ‘Bu H H CH(CHs), ’r H CH; OH OH H H NH,
M-24-4 '‘Bu H H CH,CH(CH:;, Pr H CH; OH OH H H NH,
1-24-5 ‘Bu H H CH,Ph Pt H CH; OH OH H H NH,
11246 '‘Bu H H CHjindol-3-yl Pr H CH; OH OH H H NH,
247 '‘Bu H H CHCH,SCH; Pr H CH; OH OH H H NH,
M-24-8 Bu * H * Pt H CH; OH OH H H NH,
*R” and R”° joined together by (CH,); to form five-membered ring.

Table II-25.

Ne R' R® R® R® R*" "R R* X Y R R F

II-25-1 Ph H H H Pr H CH;, OH OH H H NH,
II-25-2 Ph H H CH; r H CH, OH OH H H NH,
II-25-3 Ph H H CH(CHs), Pr H CH; OH OH H H NH,
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Ne R' R® R*® R® R*" "R R* X Y R R F
II-25-4 Ph H H CH,CH(CH;), Pr H CH; OH OH H H NH,
II-25-5 Ph H H CH,Ph r H CH; OH OH H H NH,
II-25-6 Ph H H CH,-indol3-yl Pr H CH; OH OH H H NH,
II-25-7 Ph H H CH,CH,SCH; Pr H CH; OH OH H H NH,
II-25-8 Ph * H * r H CH; OH OH H H NH,

*R” and R™ joined together by (CH,); to form five-membered ring.

Table 11-26.
Ne R' R° R® R® R*" "R ®* X Y R R R
11-26-1 p-Me-Ph H H H Pr H CH; OH OH H H NH,
11-26-2 p-Me-Ph H H CH; r H CH; OH OH H H NH;
11-26-3 p-Me-Ph H H CH(CHs), Pr H CH; OH OH H H NH,
M-26-4 p-Me-Ph H H CH,CH(CHs;), Pr H CH; OH OH H H NH,
11-26-S p-Me-Ph H H CHyPh Pr H CH; OH OH H H NH,
M-26-6 p-Me-Ph H H CHyindol-3-yl Pr H CH;, OH OH H H NH,
M-26-7 p-Me-Ph H H CH,CH,SCH; Pr H CH; OH OH H H NH,
11-26-8 p-Mc-Ph * H * Pr H CH; OH OH H H NH;
*R” and R™ joined together by (CH,)3 to form five-membered ring.
Table 11-27.
Ne R' R® R* R™ R" "R R* X Y R R VR
II-27-1 p-F-Ph H H H Pr H CH; OH OH H H NH;
M-27-2 p-F-Ph H H CH; Pr H CH; OH OH H H NH,
11-27-3 p-F-Ph H H CH(CHs), Pr H CH; OH OH H H NH,
11-27-4 p-F-Ph H H CHxCH(CH; Pr H CH; OH OH H H NH
11-27-S p-F-Ph H H CHPh Pr H CH; OH OH H H NH,
M-27-6 p-F-Ph H H CHyindol-3-yl Pr H CH; OH OH H H NH,
1-27-7 p-F-Ph H H CHCH,SCH; Pr H CH; OH OH H H NH,
-27-8 p-F-Ph * H * Pr H CH, OH OH H H NH,
*R* and R™ joined together by (CH,)3 to form five-membered ring.
Table 11-28.
No R' R° R*® R” R*" " R®* X Y R R R
I-28-1 p-Cl-Ph H H H Pr H CH; OH OH H H NH,
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Ne R' R° R® R® R* . R*®* X Y R R R
1I-28-2 p-Cl-Ph H H CHs Pr H CH; OH OH H H NH
11-28-3 p-Cl-Ph H H CH(CHs), r H CH;, OH OH H H NH,
M-28-4 p-Cl-Ph H H CH,CH(CH;), Pr H CH; OH OH H H NH,
11-28-5 p-Cl-Ph H H CHyPh Pr H CH; OH OH H H NH,
M1-28-6 p-CI-Ph H H CHyindol-3-yl Pr H CH; OH OH H H NH,
M-28-7 p-C-Ph H H CH)CH,SCH; Pr H CH; OH OH H H NH,
11-28-8 p-Cl-Ph * H * Pt H CH; OH OH H H NH,
*R” and R™ joined together by (CH,); to form five-membered ring.
Table 11-29.
Ne R R° R® R® R*" " R* X Y R R F
II-29-1 p-Br-Ph H H H Pr H CH; OH OH H H NH,
11-29-2 p-Br-Ph H H CH; Pr H CH; OH OH H H NH,
11-29-3 p-Br-Ph H H CH(CHs), Pr H CH; OH OH H H NH,
M-29-4 p-Br-Ph H H CHCH(CH;), Pr H CHy OH OH H H NH,
II-29-5 p-Br-Ph H H CH,Ph Pr H CH; OH OH H H NH,
-29-6 p-Br-Ph H H CHpyindol-3-yl Pr H CH; OH OH H H NH,
-29-7 p-Br-Ph H H CHCH,SCH; Pr H CH; OH OH H H NH,
11-29-8 p-Br-Ph * H * Pr H CH; OH OH H H NH,
*R” and R™ joined together by (CH,)3 to form five-membered ring.
Table 11-30.
Ne R R° R® R® R*" "R ®* X Y R R R
11-30-1 p-I-Ph H H H Pr H CH; OH OH H H NH,
11-30-2 p-I-Ph H H CH; r H CH; OH OH H H NH
11-30-3 p-I-Ph H H CH(CH;), r H CH; OH OH H H NH,
M-30-4 pl-Ph H H CHCH(CH;), Pr H CH; OH OH H H NH,
11-30-5 p-I-Ph H H CHy,Ph r H CH; OH OH H H NH,
MI-30-6 p-I-Ph H H CHyindol-3-yl Pr H CH; OH OH H H NH,
M-30-7 p-I-Ph H H CH,CH,SCH; Pr H CH; OH OH H H NH,
11-30-8 p-I-Ph * H * Pt H CH; OH OH H H NH,
*R” and R™ joined together by (CH,)s to form five-membered ring.
Table 11-31.
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Ne R' R R*® R® R* R R* X Y R R* PR
-31-1 CH; H H H "Bu H CH; OH OH H H NH,
II-31-2 CH;, H H CH; "By H CH; OH OH H H NH,
M-31-3 CH; H H CH(CHs), "Bu H CH; OH OH H H NH,
3144 CH; H H CH,CH(CH;), "Bu H CH; OH OH H H NH,
1I-31-5s CH; H H CH,Ph "Bu H CH; OH OH H H NH,
II-31-6 CH; H H CHjyindol-3-yl "Bu H CH; OH OH H H NH,
317 CH; H H CHCH,SCH; "Bu H CH; OH OH H H NH,
I-31-8 CH: * H * "Bu H CH; OH OH H H NH,
*R* and R joined together by (CHa)3 to form five-membered ring.

Table 11-32.

Ne R' R® R* R® R* R R** X Y R R PR
II-32-1 Et H H H "Bu H CH; OH OH H H NH,
II-32-2 Et H H CH; "Bu H CH; OH OH H H NH,
II-32-3 Et H H CH(CH;), "Bu H CH; OH OH H H NH,
3244 Bt H H CHCH(CH:;), "Bu H CH; OH OH H H NH,
M-32-5 Et H H CHyPh "Bu H CH; OH OH H H NH,
1-32-6 Et H H CHyindol-3-yl "Bu H CH; OH OH H H NH,
I-32-7 Et H H CH:CH,SCH; "Bu H CH; OH OH H H NH,
I-32-8 Et * H * "Bu H CH; OH OH H H NH,

*R” and R® joined together by (CH,); to form five-membered ring.

Table II-33.

Ne R' R® R® R® R®° R R* X Y R R F
II-33-1 Pr H H H "Bu H CH, OH OH H H NH,
332 Pr H H CH; "By H CH, OH OH H H NH,
I-33-3 Pr H H CH(CH;), "By H CH; OH OH H H NH,
-334 Pr H H CH,CH(CH;), "Bu H CH; OH OH H H NH,
335 Pr H H CH,Ph "By H CH; OH OH H H NH,
M-33-6 Pr H H CHyindol3-yl "Bu H CH; OH OH H H NH,
M-33-7 Pr H H CHCH,SCH; "Bu H CH; OH OH H H NH,
n-33-8 Pr * H * "Bu H CH; OH OH H H NH,
*R” and R™ joined together by (CH,); to form five-membered ring.
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Table 11I-34.
Ne R" R® R® R” R R R*®* X Y R R F
II-341 By H H H "By H CH; OH OH H H NH,
II-342 ‘Bu H H CH; "Bu H CH; OH OH H H NH,
II-34-3 ‘Bu H H CH(CH;), "Bu H CH; OH OH H H NH,
M-34-4 ‘Bu H H CH,CH(CH;), "Bu H CH; OH OH H H NH,
11-34-5 ‘Bu H H CH,Ph "Bu H CH; OH OH H H NH,
11-34-6 ‘Bu H H CHjindol-3-yl "Bu H CH; OH OH H H NH,
I-3¢-7 Bu H H CH,CH,SCH; "Bu H CH; OH OH H H NH,
-34-8 Bu * H * "Bu H CH; OH OH H H NH,
*R* and R joined together by (CHa)3 to form five-membered ring.
Table II-35.
Ne R' R® R® R® R* RR R* X Y R R R
-35-1 Ph H H H "Bu H CH; OH OH H H NH,
1-35-2 Ph H H CH; "By H CH;, OH OH H H NH,
II-35-3 Ph H H CH(CH:), "By H CH; OH OH H H NH,
1-354 Ph H H CH,CH(CHs), "Bu H CH; OH OH H H NH,
1M-35-5 Ph H H CH,Ph "Bu H CH; OH OH H H NH,
11-35-6 Ph H H CHp-indol3-yl "Bu H CH; OH OH H H NH,
357 Ph H H CH,CH,SCH; "Bu H CH; OH OH H H NH,
1-35-8 Ph * H * "Bu H CH; OH OH H H NH,
*R” and R® joined together by (CH,); to form five-membered ring.
Table II-36.
Ne R' R° R*® R™ R* R R* X Y R R R
M-36-1 p-Me-Ph H H H "Bu H CH; OH OH H H NH,
M-36-2 p-Me-Ph H H CH, "Bu H CH; OH OH H H NH,
11-36-3 p-Me-Ph H H  CH(CH;): "Bu H CH; OH OH H H NH,
11-36-4 p-Me-Ph H H CH)CH(CH;), "Bu H CH; OH OH H H NH,
11-36-5 p-Mc-Ph H H CH,Ph "Bu H CH; OH OH H H NH,
11-36-6 p-Mc-Ph H H CHyindol-3-yl "Bu H CH; OH OH H H NH,
M1-36-7 p-Me-Ph H H CH.CH;SCH; "Bu H CH; OH OH H H NH,
11-36-8 p-Me-Ph * H * "Bu H CH; OH OH H H NH,
*R” and R™ joined together by (CH,); to form five-membered ring.
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Table 11-37.
Ne R' R° R* R”® R* RRR®* X Y R R R
I-37-1 p-F-Ph H H H "Bu H CH; OH OH H H NH,
M-37-2 p-F-Ph H H CH; "Bu H CH; OH OH H H NH,
11-37-3 p-F-Ph H H CH(CH:), "Bu H CH; OH OH H H NH,
MM-37-4 p-F-Ph H H CH.CH(CH;)» "Bu H CH; OH OH H H NH;
11-37-5 p-F-Ph H H CH,Ph "Bu H CH; OH OH H H NH,
1I-37-6 p-F-Ph H H CHyindol-3-yl "Bu H CH; OH OH H H NH
1I-37-7 p-F-Ph H H CHXCH,SCH; "Bu H CH; OH OH H H N,
I-37-8 p-F-Ph * H * Bu H CH; OH OH H H NH
*R* and R joined together by (CHa)3 to form five-membered ring.
Table 11-38.
Ne R R° R® R” R* R R® X Y R R R
11-38-1 p-CI-Ph H H H "Bu H CH; OH OH H H NH,
II-38-2 p-Cl-Ph H H CH; "Bu H CH; OH OH H H NH,
11-38-3 p-CI-Ph H H CH(CH;), "Bu H CH; OH OH H H NH,
11-38-4 p-Cl-Ph H H CH,CH(CH;), "Bu H CH; OH OH H H NH,
11-38-5 p-Cl-Ph H H CHyPh "Bu H CH; OH OH H H NH,
11-38-6 p-Cl-Ph H H CHyindol-3-yl "Bu H CH; OH OH H H NH,
11-38-7 p-Cl-Ph H H CH,CH,SCH; "Bu H CH; OH OH H H NH,
11-38-8 p-Cl-Ph * H * "Bu H CH; OH OH H H NH,
*R” and R® joined together by (CH,); to form five-membered ring.
Table 11-39.
Ne R' R° R™ R® R®" RR R® X Y R R R
1-39-1 p-Br-Ph H H H "Bu H CH;, OH OH H H NH,
11-39-2 p-Br-Ph H H CH; Bu H CH; OH OH H H NH,
11-39-3 p-Br-Ph H H CH(CH;) "Bu H CH; OH OH H H NH,
M1-39-4 p-Br-Ph H H CHCH(CH;), "Bu H CH; OH OH H H NH
11-39-5 p-Br-Ph H H CHPh "Bu H CH; OH OH H H NH,
11-39-6 p-Br-Ph H H CHxindol3-y]l "Bu H CH; OH OH H H NH;
M-39-7 p-Br-Ph H H CH,CH,SCH; "Bu H CH; OH OH H H NH;
11-39-8 p-Br-Ph * H * "Bu H CH; OH OH H H NH;
*R” and R™ joined together by (CH,); to form five-membered ring.
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Table 11-40.

Ne R' R° R® R™ R* R R* X Y R R FR
1I-40-1 p-I-Ph H H H "Bu H CH; OH OH H H NH,
-40-2 p-I-Ph H H CH; "Bu H CH; OH OH H H NH,
1-40-3 p-I-Ph H H CH(CH;), "Bu H CH; OH OH H H NH,
M-40-4 p-l-Ph H H CH)CH(CH;) "Bu H CH; OH OH H H NH,
11-40-5 p-I-Ph H H CH.Ph "Bu H CH; OH OH H H NH,
11-40-6 p-I-Ph H H CHindol-3-yl "Bu H CH; OH OH H H NH,
11-40-7 p-I-Ph H H CHCH,SCHs "Bu H CH; OH OH H H NH
11-40-8 p-I-Ph * H * "Bu H CH; OH OH H H NH,
*R* and R joined together by (CHa)3 to form five-membered ring.

Table 11-41.

Ne R' R R® R” R*" " R* X Y R R ¥
M-41-1 CH; H H H Bz H CH; OH OH H H NH,
412 CH; H H CH; Bz H CH; OH OH H H NH,
II-41-3 CH; H H CH(CH;), Bz H CH; OH OH H H NH,
II-41-4 CH; H H CHCH(CH;; Bz H CH; OH OH H H NH,
M-41-5 CH; H H CH,Ph Bz H CH; OH OH H H NH,
M-41-6 CH; H H CHjindol-3-yl Bz H CH; OH OH H H NH,
11417 CH; H H CHCH,SCH; Bz H CH; OH OH H H NH,
1-41-8 CH, * H * Bz H CH; OH OH H H NH,
*R” and R® joined together by (CH,); to form five-membered ring.

Table 11-42.

Ne R' R® R* R R* " R* X Y R R F
M42-1 Et H H H Bz H CH; OH OH H H NH,
422 Et H H CH; Bz H CH; OH OH H H NH,
II-42-3 Et H H CH(CH;), Bz H CH; OH OH H H NH,
424 Et H H CHCH(CH:;), Bz H CH; OH OH H H NH,
II-42-5 Et H H CHPh Bz H CH; OH OH H H NH,
-42-6 Et H H CHyindol3-yl Bz H CH; OH OH H H NH,
M-42-7 Et H H CHCH:SCH; Bz H CH; OH OH H H NH,
n-42-8 Et * H * Bz H CH; OH OH H H NH,

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table 11-43.

Ne R" R* R® R® R®" "R R*®* X Y R R R
431 Pr H H H Bz H CH; OH OH H H NH,
432 Pr H H CH; Bz H CH; OH OH H H NH,
M-43-3 Pr H H CH(CHs), Bz H CH; OH OH H H NH,
M43-4 Pr H H CH,CH(CHs, Bz H CH; OH OH H H NH,
1-43-5 Pr H H CH,Ph Bz H CH; OH OH H H NH,
11-43-6 Pr H H CHjindol-3-yl Bz H CH; OH OH H H NH,
m-43-7 Pr H H CHCH,;SCH; Bz H CH; OH OH H H NH,
-43-8 Pr * H * Bz H CH; OH OH H H NH,

*R* and R joined together by (CHa)3 to form five-membered ring.

Table 11-44.

Ne R' R’ R*® R® R* "R R* X Y R R PR

-44-1 Bu H H H Bz H CH; OH OH H H NH,
1442 By H H CH; Bz H CH; OH OH H H NH,
II-44-3 Bu H H CH(CHj), Bz H CH; OH OH H H NH,
II-444 By H H CHCH(CH;), Bz H CH; OH OH H H NH,
M-44-5 '‘Bu H H CH,Ph Bz H CH; OH OH H H NH,
1I-44-6 ‘Bu H H CHjindol-3-yl Bz H CH; OH OH H H NH,
1-447 ‘Bu H H CH,CH,SCH; Bz H CH; OH OH H H NH,
II-44-8 Bu * H * Bz H CH; OH OH H H NH
*R” and R® joined together by (CH,); to form five-membered ring.

Table 11-45.

Ne R' R® R® R® R* 'R R’* X Y R R* R

m-45-1 Ph H H H Bz H CH; OH OH H H NH,
I-45-2 Ph H H CH; Bz H CH; OH OH H H NH,
II-45-3 Ph H H CH(CH3), Bz H CH; OH OH H H NH
II-454 Ph H H CH)XH(CHs;), Bz H CH; OH OH H H NH,
I-45-5 Ph H H CH,Ph Bz H CH; OH OH H H NH,
456 Ph H H CHiindol3-yl Bz H CH; OH OH H H NH,
M-45-7 Ph H H CH,CHSCH; Bz H CH; OH OH H H NH,
11458 Ph * H * Bz H CH; OH OH H H NH,

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table 11-46.
Ne R' R* R*™ R™ R*" R R*®* X Y R R R
1I-46-1 p-Mec-Ph H H H Bz H CH;, OH OH H H NH,
11-46-2 p-Mc-Ph H H CH; Bz H CH; OH OH H H NH,
I1-46-3 p-Mc-Ph H H  CH(CH;), Bz H CH; OH OH H H NH,
MM-46-4 p-Me-Ph H H CH)CH(CH;); Bz H CH; OH OH H H NH,
11-46-5 p-Me-Ph H H CHyPh Bz H CH; OH OH H H NH,
11-46-6 p-Me-Ph H H CHs-indol3-y] Bz H CH; OH OH H H NH,
MM-46-7 p-Me-Ph H H CH.CH,.SCH: Bz H CH; OH OH H H NH,
11-46-8 p-Me-Ph * H * Bz H CH; OH OH H H NH,
*R* and R joined together by (CHa)3 to form five-membered ring.
Table 11-47.
Ne R' R> R®™ R® R* " R®* X Y R R PR
-47-1 p-F-Ph H H H Bz H CH;, OH OH H H NH,
11-47-2 p-F-Ph H H CH; Bz H CH, OH OH H H NH,
II-47-3 p-F-Ph H H CH(CH;), Bz H CH;, OH OH H H NH,
II-47-4 p-F-Ph H H CH,CH(CH;), Bz H CH; OH OH H H NH,
11-47-5 p-F-Ph H H CH,Ph Bz H CH; OH OH H H NH,
11-47-6 p-F-Ph H H CHyindol3-yl Bz H CH; OH OH H H NH,
11-47-7 p-F-Ph H H CHCH,SCH; Bz H CH; OH OH H H NH,
11-47-8 p-F-Ph * H * Bz H CH;, OH OH H H NH,
*R” and R® joined together by (CH,); to form five-membered ring.
Table 11-48.
Ne R' R° R* R® R "R R* X Y R R R
1-48-1 p-Cl-Ph H H H Bz H CH;, OH OH H H NH,
11-48-2 p-Cl-Ph H H CH; Bz H CH; OH OH H H NH,
11-48-3 p-Cl-Ph H H CH(CHs), Bz H CH; OH OH H H NH,
I1-484 p-Cl-Ph H H CHCH(CH;); Bz H CH; OH OH H H NH;
11-48-5 p-Cl-Ph H H CH,Ph Bz H CH; OH OH H H NH,
11-48-6 p-CI-Ph H H CHyindol-3-yl Bz H CH; OH OH H H NH;
1M-48-7 p-Cl-Ph H H CHxCH,SCH; Bz H CH; OH OH H H NH;
11-48-8 p-Cl-Ph * H * Bz H CH; OH OH H H NH,
*R” and R™ joined together by (CH,); to form five-membered ring.
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Table 11-49.

Ne R' R* R™ R® R*" R R* X Y R R R
II-49-1 p-Br-Ph H H H Bz H CH; OH OH H H NH,
11-49-2 p-Br-Ph H H CH; Bz H CH; OH OH H H NH,
I1-49-3 p-Br-Ph H H CH(CHs), Bz H CH; OH OH H H NH,
11-49-4 p-Br-Ph H H CH,CH(CH;) Bz H CH; OH OH H H NH;
11-49-5 p-Br-Ph H H CH:Ph Bz H CH; OH OH H H NH,
11-49-6 p-Br-Ph H H CHyindol-3-y]l Bz H CH; OH OH H H NH,
1M-49-7 p-Br-Ph H H CHCH,SCH; Bz H CH; OH OH H H NH,
1-49-8 p-Br-Ph * H * Bz H CH; OH OH H H NH,
*R* and R joined together by (CHa)3 to form five-membered ring.

Table 11-50.

Ne R' R° R® R™ R* " R*®* X Y R R PR
II-50-1 p-I-Ph H H H Bz H CH; OH OH H H NH,
II-50-2 p-I-Ph H H CH; Bz H CH; OH OH H H NH,
1I-50-3 p-I-Ph H H CH(CH;), Bz H CH; OH OH H H NH,
II-50-4 p-I-Ph H H CH,CH(CH;); Bz H CH; OH OH H H NH,
11-50-5 p-I-Ph H H CHyPh Bz H CH; OH OH H H NH,
11-50-6 p-I-lPh H H CHyindol-3-yl Bz H CH; OH OH H H NH,
11-50-7 p-I-Ph H H CHXCH,SCH; Bz H CH; OH OH H H NH,
1-50-8 p-I-Ph * H * Bz H CH; OH OH H H NH,

*R” and R® joined together by (CH,); to form five-membered ring.
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Table I11-1.
Ne R R R® R® R R RR XY R R PR
Im-1-1 CH; H H H CH; H CH; F OH H H NH,
Im-1-2 CH; H H CH; CH; H CH; F OH H H NH,
MI-1-3 CH; H H CH(CH;), CH, H CH, F OH H H NH,
Mm-1-4 CH; H H CHCH(CH:), CH: H CH; F OH H H NH,
I-1-5 CH;, H H CHPh CH; H CH; F OH H H NH,
MI-1-6 CH; H H CHpindol-3-yl CH; H CH; F OH H H NH,
m-1-7 CH, H H CH,CH,SCH; CH; H CH; F OH H H NH,
I-1-§ CH; * H * CH; H CH; F OH H H NH,
*R” and R™ joined together by (CH,)3 to form five-membered ring.
Table I11-2.
Ne R' RT R*® R® R* RR R® X Y R R F
m-2-1 Bt H H H CH; H CH; F OH H H NH,
Mm-2-2 Et H H CH; CH; H CH; F OH H H NH;
MI-2-3 Et H H CH(CHs) CH; H CH; F OH H H NH,
m-2-4 Et H H CHCH(CHs;, CH; H CH; F OH H H NH
IMI-2-5 Et H H CH,Ph CH; H CH, F OH H H NH,
M-2-6 Et H H CHyindol-3-yl CH; H CH; F OH H H NH,
m-2-7 Et H H CH,XCH,SCH; CH; H CH; F OH H H NH,
I-2-8 Et * H * CH H CH, F OH H H NH,

*R* and R™ joined together by (CH,)3 to form five-membered ring.
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Table III-3.

Ne R'" R* R® R® R* RR R XY R R R

Mm-3-1 pr H H H CH, H CH, F OH H H NH,
Mm-32 Pr H H CH; CHs H CH, F OH H H NH,
M-33 Pr H H CH(CHs), CH: H CH;, F OH H H NH,
M-34 Pr H H CH)CH(CH;), CH;: H CH; F OH H H NH,
M-3-5 Pr H H CHyPh CHs H CH; F OH H H NH,
MI-3-6 Pr H H CHyindol-3-yl CHs H CH; F OH H H NH,
m-37 Pr H H CHCHSCH; CH; H CH; F OH H H NH,
m-3-8 pr * ©H * CH, H CH, F OH H H NH,
*R* and R joined together by (CHa)3 to form five-membered ring.

Table III-4.

Ne R' R® R® R® R*" R R XY R R F

M-4-1 Bu H H H CH; H CH; F OH H H NH,
M-4-2 Bu H H CH, CH, H CH;, F OH H H NH,
M-4-3 ‘Bu H H CH(CH:), CH; H CH; F OH H H NH,
M-4-4 Bu H H CHCH(CH;), CH; H CH; F OH H H NH,
M-4-5 Bu H H CH,Ph CHy H CH; F OH H H NH,
II-4-6 '‘Bu H H CHj-indol-3-y] CH; H CH; F OH H H NH,
147 '‘Bu H H CHCH,SCH; CH; H CH; F OH H H NH,
-4-8 'Bu * H * CH; H CH; F OH H H NH,
*R” and R® joined together by (CH,); to form five-membered ring.

Table III-5.

Ne R' R° R® R® R* ¥ R*®* X Y R R R

m-5-1 Ph H H H CH, H CH, F OH H H NH,
M-52 Ph H H CH; CHs H CH, F OH H H NH
M-5-3 Ph H H CH(CH:), CHs H CH, F OH H H NH,
-4 Ph H H CHCH(CH;), CH; H CH; F OH H H NH,
M-5-5 Ph H H CHPh CHs H CH, F OH H H NH,
IMI-5-6 Ph H H CHindol3-yl CH; H CH; F OH H H NH,
M-57 Ph H H CH,CH,SCH; CH: H CH; F OH H H NH,
Mn-5-8 Ph * H * CHs H CH; F OH H H NH,

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table I11-6.

Ne R' R* R® R™ R®" RR R XY R R R
M-6-1 p-Me-Ph H H H CH, H CH; F OH H H NH,
M-6-2 p-Me-Ph H H CH; CH; H CH; F OH H H NH,
M-6-3 p-Me-Ph H H  CH(CH:) CH; H CH; F OH H H NH,
M-6-4 p-Me-Ph H H CH.CH(CH;) CH; H CH; F OH H H NH,
II-6-5 p-Me-Ph H H CH:Ph CH; H CH; F OH H H NH,
II-6-6 p-Me-Ph H H CHs-indol-3-yl CH; H CH; F OH H H NH
M-6-7 p-Me-Ph H H CHCH,SCH; CH; H CH; F OH H H NH,
MI-6-8 p-Me-Ph * H * CH; H CH; F OH H H NH
*R* and R joined together by (CHa)3 to form five-membered ring.

Table I11-7.

Ne R’ R° R*® R™ R* R R*® XY R R F

m-7-1 p-F-Ph H H H CH; H CH; F OH H H NH,
m-7-2 p-F-Ph H H CH; CH; H CH, F OH H H NH,
M-7-3 p-F-Ph H H CH(CH;), CH; H CH, F OH H H NH,
IM-7-4 p-F-Ph H H CHCH(CH;), CH; H CH; F OH H H NH,
M-7-6 p-F-Ph H H CH,Ph CH; H CH: F OH H H NH,
M-7-7 p-F-Ph H H CHyindol-3yl CH; H CH; F OH H H NH,
m-7-8 p-FPh H H CHCH,SCH; CH; H CH; F OH H H NH,
m-7-20 p-F-Ph * H * CH; H CH, F OH H H NH,
*R” and R® joined together by (CH,); to form five-membered ring.

Table I11-8,

Ne R’ R° R® R™ R®* RR R* XY R R F

m-8-1 p-Cl-Ph H H H CH;, H CH; F OH H H NH,
m-$-2 p-Cl-Ph H H CH; CH, H CH; F OH H H NH,
M-8-3 p-Cl-Ph H H CH(CH;), CH; H CH; F OH H H NH,
Mm-8-4 p-Cl-Ph H H CH,CH(CHs), CH; H CH; F OH H H NH,
M-8-5 p-Cl-Ph H H CH,Ph CH; H CH;: F OH H H NH,
M-8-6 p-Cl-Ph H H CHsindol3-yl CH; H CH; F OH H H NH,
Mm-87 p-Cl-Ph H H CH,CH,SCH; CH; H CH; F OH H H NH;
M-8 p-Cl-ph * H * CHy H CH; F OH H H NH,

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table I11-9.
Ne R' R° R® R”® R*" RR R® XY R R R
Im-9-1 p-Br-Ph H H H CH; H CH; F OH H H NH,
Im-9-2 p-Br-Ph H H CH; CH; H CH; F OH H H NH,
II1-9-3 p-Br-Ph H H  CH(CH;), CH; H CH; F OH H H NH,
m-9-4  p-Br-Ph H H CH,CH(CH:); CH; H CH; F OH H H NH;
-9-6 p-Br-Ph H H CH:Ph CHs H CH; F OH H H NH;
I1-9-7 p-Br-Ph H H CHz-indol-3-yl CH; H CH; F OH H H NH;
Im-9-8 p-Br-Ph H H CHCH,SCH: CH; H CH; F OH H H NH;
Im-9-20 p-Br-Ph * H * CHy H CH; F OH H H NH,
*R* and R joined together by (CHa)3 to form five-membered ring.
Table I11-10.
Ne R R° R* R® R®" R R* XY R R R
Im-10-1 p-I-Ph H H H CH; H CH; F OH H H NH,
II-10-2 p-I-Ph H H CH; CH;, H CH; F OH H H NH,
III-10-3 p-I-Ph H H CH(CH3), CH; H CH; F OH H H NH,
I1-10-4 p-I-Ph H H CH,CH(CHs;); CH; H CH; F OH H H NH,
II-10-5 p-I-Ph H H CHyPh CH; H CH; F OH H H NH,
I1-10-6 p-I-Ph H H CHs-indol-3-yl CH; H CH; F OH H H NH,
1-10-7 p-I-ph H H CHCH,SCH; CH; H CH; F OH H H NH;
II1-10-8 p-I-Ph * H * CH; H CH; F OH H H NH,
*R” and R® joined together by (CH,); to form five-membered ring.
Table I1I-11.
Ne R" R° R* R® R*" " R®* XY R R R
mI-11-1 CH; H H H Et H CH; F OH H H NH,
III-11-2 CHs; H H CH; Et H CHy F OH H H NH,
III-11-3 CH; H H CH(CHj), Et H CH; F OH H H NH,
III-11-4 CH; H H CH,CH(CH;);, EFt H CH; F OH H H NH;
II1-11-5 CH; H H CH,Ph Ft H CH; F OH H H NH,
Im1-11-6 CH; H H CHyindol-3-yl Et H CH; F OH H H NH,
m-11-7 CHs H H CH,CH,SCH; Et H CH; F OH H H NH;
mni-11-8 CH; * H * Et H CHs F OH H H NH;
*R” and R™ joined together by (CH,); to form five-membered ring.
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Table I11-12.

Ne R'" R® R® R” R®" " R®* X Y R R* R

m-12-1 Et H H H Et H CH, F OH H H NH,

-12-2 Et H H CH; Et H CH, F OH H H NH,

MI-12-3 Et H H CH(CH:), Et H CH;, F OH H H NH,

M-12-4 Et H H CH,CH(CHs), Et H CH; F OH H H NH,

Mi-12-5 Et H H CHyPh Et H CH; F OH H H NH,

I-12-6 Et H H CHpyindol-3-yl Et H CH; F OH H H NH,

m-12-7 Et H H CHCHSCH; Et H CHy F OH H H NH,

Mm-12-8 Et * H * Et H CH; F OH H H NH,

*R* and R joined together by (CHa)3 to form five-membered ring.

Table 111-13.

Ne R' R® R®™ R” R" " R*®* XY R R R

m-13-1 Pr H H H Et H CH, F OH H H NH,

Mr-13-2 Pr H H CH; Et H CH, F OH H H NH,

MI-13-3 Pr H H CH(CHs), Et H CH, F OH H H NH,

Im-13-4 Pr H H CHCH(CH;), Et H CH; F OH H H NH,

M-13-5 Pr H H CH.Ph Et H CH; F OH H H NH,

MI-13-6 Pr H H CHx-indol3-yl Et H CH; F OH H H NH,

I-13-7 Pr H H CHCH,SCH; Et H CH; F OH H H NH,

Mr-13-8 Pr * H * Et H CH, F OH H H NH,

*R” and R® joined together by (CH,); to form five-membered ring.

Table I1I-14.

Ne R' R® R RP R* " R* X Y R R F
3a

M-14- Bu H H H Et H CH; F OH H H NH,

1

M-14- Bu H H CH; Et H CH; F OH H H NH,

2

MI-14- Bu H H CH(CH:), Et H CH; F OH H H NH,

3

MI-14- ‘Bu H H CH,CH(CH:), Et H CH; F OH H H NH,

4
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Ne R' R® R R® R* ” R* X Y R R F

3a
MI-14- ‘Bu H H CH,Ph Et H CH, F OH H H NH,
5
II-14- Bu H H CHyindol-3-yl Et H CH; F OH H H NH,
6
M-14- Bu H H CH,CHSCH; Et H CH; F OH H H NH,
7
-14- Bu * H * Et H CH; F OH H H NH,
8
*R” and R joined together by (CH,); to form five-membered ring.
Table I1I-15.
Ne R' R® R® R® R* " R* XY R R R
m-15-1 Ph H H H Et H CH; F OH H H NH,
M-152 Ph H H CH; Et H CH;, F OH H H NH,
MI-15-3 Ph H H CH(CH;), Et H CH, F OH H H NH,
m-15-4 Ph H H CHCH(CH;), Et H CH; F OH H H NH,
MI-15-5 Ph H H CH.Ph Et H CH; F OH H H NH,
IM-15-6 Ph H H CHyindol-3-yl Et H CH; F OH H H NH,
M-157 Ph H H CHxCH,SCH; Et H CH; F OH H H NH,
Mm-15-8 Ph * H * Et H CH; F OH H H NH,
*R” and R™ joined together by (CH,); to form five-membered ring.
Table III-16.
Ne R R° R*® R” R" " R* XY R R R
M-16-1 p-Me-Ph H H H Et H CH;, F OH H H NH,
MI-16-2 p-Me-Ph H H CH, Et H CH; F OH H H NH,
MMI-16-3 p-Me-Ph H H  CH(CH:). Et H CH;, F OH H H NH,
M-16-4 p-Me-Ph H H CHCH(CH;), Et H CH; F OH H H NH,
IMI-16-5 p-Me-Ph H H CH,Ph Et H CH, F OH H H NH,
II-16-6 p-Me-Ph H H CHyindol-3-yl Et H CH; F OH H H NH,
IM-16-7 p-Me-Ph H H CHCHSCH; Et H CH; F OH H H NH,
MI-16-8 p-Me-Ph * H * Et H CH; F OH H H NH,
*R” and R™ joined together by (CH,)3 to form five-membered ring.
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Table I11-17.

Ne R' R® R*™ R™ R*" " R* X Y R R R

Mm-17-1 p-F-Ph H H H Et H CH, F OH H H NH,
Mm-17-2 p-F-Ph H H CH; Et H CH; F OH H H NH,
M-17-3 p-F-Ph H H  CH(CH;), Et H CH; F OH H H NH,
M-17-4 p-F-Ph H H CH,CH(CHs;), Et H CH; F OH H H NH,
IM-17-5 p-F-Ph H H CH,Ph Et H CH; F OH H H NH,
I-17-6 p-F-Ph H H CHyindol-3-yl Et H CH; F OH H H NH,
m-17-7 p-F-Ph H H CHCH,SCH; Et H CH; F OH H H NH,
m-17-8 p-F-Ph * H * Et H CH; F OH H H NH,
*R* and R joined together by (CHa)3 to form five-membered ring.

Table 11I-18.

Ne R’ R° R*® R™ R* " R* XY R R R
m-18-1 p-Cl-pPh H H H Et H CH; F OH H H NH,
M-18-2 p-Cl-Ph H H CH;, Et H CH, F OH H H NH,
-18-3 p-Cl-Ph H H CH(CH;), Et H CH; F OH H H NH,
Mm-18-4 p-Cl-Ph H H CH,CH(CH;, Et H CH; F OH H H NH,
M-18-5 p-Cl-Ph H H CH,Ph Et H CH; F OH H H NH,
1M1-18-6 p-Cl-Ph H H CHyindol-3-yl Et H CH; F OH H H NH,
1-18-7 p-Cl-Ph H H CH,CH,SCH; Et H CH; F OH H H NH,
m-18-8 p-Cl-Ph * H * Et H CH; F OH H H NH,
*R” and R® joined together by (CH,); to form five-membered ring.

Table 111-19.

Ne R’ R R®* R® R* R R* XY R R R
M-19-1 p-Br-Ph H H H Et H CH, F OH H H NH,
M-19-2 p-Br-Ph H H CH, Et H CH;, F OH H H NH,
M-19-3 p-Br-Ph H H CH(CH;), Et H CH;, F OH H H NH,
M-19-4 p-Br-Ph H H CHCH(CH;, Et H CH; F OH H H NH;
M-19-5 p-Br-Ph H H CHPh Et H CH; F OH H H NH,
IM-19-6 p-Br-Ph H H CHyindol-3-yl Et H CH; F OH H H NH;
M-19-7 p-Br-Ph H H CHCH,SCH; Et H CH; F OH H H NH,
M-19-8 p-Br-Ph * H * Et H CH; F OH H H NH,

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table I11-20.

Ne R' R* R*® R™ R* " R*®* X Y R R* R
Mm-20-1 p-I-Ph H H H Et H CH;, F OH H H NH,
M-20-2 p-I-lPh H H CH; Et H CH; F OH H H NH,
MI-20-3 p-I-lPh H H CH(CH;), Et H CH; F OH H H NH,
MI-20-4 p-I-lPh H H CH,CH(CHs), Et H CHs F OH H H NH;
MI-20-5 p-I-lPh H H CHPh Et H CH; F OH H H NH,
MMI-20-6 p-I-Ph H H CHyindol3-yl Et H CHs F OH H H NH;
Mmr-20-7 p-I-lPh H H CHCH,SCH; Et H CHy F OH H H NH
m-20-8 p-I-Ph * H * Et H CH; F OH H H NH

*R* and R joined together by (CHa)3 to form five-membered ring.

Table II1-21.
T

Ne R' R’ R® RP R* " R*® XY R R F
m-21-1 CH; H H H r H CH; F OH H H NH,
m-21-2 CH; H H CH; r H CH, F OH H H NH,
MMI-21-3 CH; H H CH(CH;), r H CH; F OH H H NH,
m-21-4 CH; H H CHCH(CH;, Pr H CH; F OH H H NH,
MI-21-5 CH; H H CH,Ph s H CH; F OH H H NH,
MI1-21-6 CH; H H CHp-indol-3-yl Pr H CH; F OH H H NH,
m-21-7 CHs H H CHCHSCH; Pr H CH; F OH H H NH,
m-21-8 CH; * H * ’r H CH; F OH H H NH,
*R” and R® joined together by (CH,); to form five-membered ring.

Table I1I-22.

Ne R' R® R®* R® R* "R R* XY R R F
m-22-1 Et H H H r H CHs F OH H H NH,
M-22-2 Et H H CH; r H CHs F OH H H NH,
MMI-22-3 Et H H CH(CH;), r H CH; F OH H H NH,
M-22-4 Et H H CHCH(CH:), Pr H CH: F OH H H NH,
MI-22-5 Et H H CH,Ph r H CHs F OH H H NH,
IMI-22-6 Et H H CHindol3-yl Pr H CH; F OH H H NH,
M-22-7 Et H H CH,CH.SCH; Pr H CH; F OH H H NH,
M1-22-8 Et * H * ‘r H CHs F OH H H NH,

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table I11-23.

Ne R' R* R® R® R" " R® X Y R R' R

m-23-1 Pr H H H r H CH; F OH H H NH,
I-23-2 Pr H H CH; Pr H CH; F OH H H NH,
IM-23-3 Pr H H CH(CHs), r H CH; F OH H H NH,
M-234 Pr H H CH.CH(CH;), Pr H CH; F OH H H NH,
MI-23-5 Pr H H CHyPh r H CH; F OH H H NH,
1236 Pr H H CHex-indol-3-yl Pr H CH; F OH H H NH,
MI-23-7 Pr H H CH.CH,SCH; Pr H CH; F OH H H NH,
Mm-23-8 Pr * H * Pr H CHs F OH H H NH,
*R* and R joined together by (CHa)3 to form five-membered ring.

Table I11-24.

Ne R' R® R® R® R* " R*®* X Y R R R

MI-24-1 Bu H H H r H CH, F OH H H NH,
I-242 Bu H H CH; Pt H CH, F OH H H NH,
II-24-3 'Bu H H CH(CH;), r H CH; F OH H H NH,
IM-244 By H H CH,CH(CH;), Pr H CH; F OH H H NH,
M-24-5 '‘Bu H H CH,Ph r H CH; F OH H H NH,
1246 Bu H H CHyindol3-yl Pr H CH; F OH H H NH,
I-247 '‘Bu H H CHCHSCH:; Pr H CH; F OH H H NH,
M-24-8 Bu * H * ‘’r H CHs F OH H H NH,
*R” and R® joined together by (CH,); to form five-membered ring.

Table III-25.

Ne R' R® R® R® R*" "R R* XY R R ¥

m-25-1 Ph H H H r H CH; F OH H H NH,
MI-252 Ph H H CH; r H CH; F OH H H NH,
MI-25-3 Ph H H CH(CH;), r H CH; F OH H H NH,
M-25-4 Ph H H CHCH(CH;), Pr H CH; F OH H H NH,
MI-25-5 Ph H H CHPh r H CH; F OH H H NH,
MI-25-6 Ph H H CHxindol-3-yl Pr H CH; F OH H H NH,
M-257 Ph H H CHxCH,SCH; Pr H CH; F OH H H NH,
M1-25-8 Ph * H * r H CH; F OH H H NH,

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table I11-26.

No R' R° R* R® R* R R*®* X Y R R PR
IMI-26-1 p-Me-Ph H H H Pr H CH; F OH H H NH,
II-26-2 p-Me-Ph H H CH; Pr H CH; F OH H H NH,
MI-26-3 p-Me-Ph H H CH(CHs), r H CH; F OH H H NH;
MM-26-4 p-Me-Ph H H CH)CH(CHs) Pr H CH: F OH H H NH,
111-26-5 p-Me-Ph H H CH,Ph Pr H CHs F OH H H NH;
II-26-6 p-Me-Ph H H CHyindol-3-yl Pr H CH: F OH H H NH,
MI-26-7 p-Me-Ph H H CHXCH,;SCH; Pr H CH: F OH H H NH,
II-26-8 p-Me-Ph * H * r H CH; F OH H H NH
*R* and R joined together by (CHa)3 to form five-membered ring.

Table 111-27.

Ne R' R° R* R” R*" " ® XY R R ¥
M-27-1 p-FFPh H H H Pr H CH, F OH H H NH
m-27-2 p-F-Ph H H CH, Pr H CH; F OH H H NH,
II-27-3 p-F-Ph H H CH(CHs), Pr H CH; F OH H H NH,
M-27-4 p-F-Ph H H CHCH(CH;), Pr H CH; F OH H H NH,
M-27-5 p-F-Ph H H CH,Ph Pr H CH; F OH H H NH,
M-27-6 p-F-Ph H H CHyindol-3-yl Pr H CH; F OH H H NH,
m-27-7 p-F-Ph H H CHCH.SCH; Pr H CH; F OH H H NH,
I1-27-8 p-F-Ph * H * r H CH; F OH H H NH,

*R” and R® joined together by (CH,); to form five-membered ring.

Table I11-28.

Ne R’ R° R*® R™ R* ¥R R* X Y R R R
Mm-28-1 p-Cl-Ph H H H r H CH; F OH H H NH,
m-28-2 p-Cl-pPh H H CH; r H CH, F OH H H NH,
M-28-3 p-Cl-Ph H H CH(CH:), r H CH; F OH H H NH,
M-28-4 p-Cl-Ph H H CHCH(CH;); Pr H CH; F OH H H NH,
M-28-5 p-Cl-Ph H H CH;Ph ’r H CH; F OH H H NH,
IM-28-6 p-Cl-Ph H H CHyindol-3-yl Pr H CH; F OH H H NH,
M-28-7 p-Cl-Ph H H CHCH,SCH; Pr H CH; F OH H H NH;
111-28-8 p-Cl-Ph * H * Pr H CH; F OH H H NH,

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table I11-29.

Ne R' R° R® R”® R*" R R* X Y R R* R
M-29-1 p-Br-Ph H H H Pr H CH; F OH H H NH,
M-29-2 p-Br-Ph H H CH; Pr H CHy F OH H H NH,
M-29-3 p-Br-Ph H H CH(CH;), Pr H CHy F OH H H NH,
M-29-4 p-Br-Ph H H CHCH(CH;; Pr H CH; F OH H H NH,
1I-29-5 p-Br-Ph H H CHyPh Pr H CH; F OH H H NH,
I1-29-6 p-Br-Ph H H  CH-indol-3-yl Pr H CH;, F OH H H NH,
Mm-29-7 p-Br-Ph H H CHCHSCH; Pr H CH; F OH H H NH,
I-29-8 p-Br-Ph * H * Pr H CHs F OH H H NH,
*R* and R joined together by (CHa)3 to form five-membered ring.
Table 111-30.
Ne R R° R* R® R*" " R® X Y R R V¥
m-30-1 p-I-lPh H H H r H CH; F OH H H NH,
M-30-2 p-I-Ph H H CH;, Pr H CH, F OH H H NH,
MI-30-3 p-I-Ph H H  CH(CHs), Pr H CH; F OH H H NH,
1M-30-4 p-I-Ph H H CHCH(CH;), Pr H CH; F OH H H NH,
IM-30-5 p-I.lPh H H CH,Ph Pr H CH; F OH H H NH,
M-30-6 p-I-Ph H H CHyindol-3-yl Pr H CH; F OH H H NH,
IM-30-7 p-I-Ph H H CHCH,SCH; Pr H CH; F OH H H NH,
M1-30-8 p-I-Ph * H * r H CH; F OH H H NH,
*R” and R® joined together by (CH,); to form five-membered ring.
Table I11-31.
Ne R" R° R* R® R* RR R*®* XY R R R
m-31-1 CH; H H H Bu H CH; F OH H H NH,
m-31-2 CHy H H CH; "Bu H CH; F OH H H NH,
M-31-3 CH; H H CH(CH;), "Bu H CH; F OH H H NH,
Mm-31-4 CHs H H CHCH(CH;), "Bu H CH; F OH H H NH,
m-31-5 CH; H H CH,Ph "Bu H CH; F OH H H NH,
M-31-6 CH; H H CHyindol-3-yl "Bu H CH; F OH H H NH,
M-31-7 CHs H H CHCH;SCH; "Bu H CH; F OH H H NH;
Mm-31-8 CH; * H * "Bu H CH; F OH H H NH,
*R” and R™ joined together by (CH,); to form five-membered ring.
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Table I11-32.

Ne R'" R® R® R” R® R R® X Y R R PR

MI-32-1 Et H H H "Bu H CH; F OH H H NH,
MMI-32-2 Et H H CH; "Bu H CH; F OH H H NH,
MI-32-3 Et H H CH(CH:), "Bu H CH; F OH H H NH,
M-32-4 Et H H CH,CH(CHs), "Bu H CH; F OH H H NH,
IM-32-5 Et H H CH,Ph "Bu H CH; F OH H H NH,
II-32-6 Et H H CHyindol-3-yl "Bu H CH; F OH H H NH,
Mm-32-7 Et H H CHCHSCH; "Bu H CH; F OH H H NH,
Mm-32-8 Et * H * "Bu H CH; F OH H H NH,
*R* and R joined together by (CHa)3 to form five-membered ring.

Table III-33.

Ne R' R® R®™ R” R®" R R*® XY R R R

m-33-1 Pr H H H Bu H CH; F OH H H NH,
M-33-2 Pr H H CH; "Bu H CH, F OH H H NH,
I-33-3 Pr H H CH(CH,), "Bu H CH; F OH H H NH,
MI-33-4 Pr H H CHCH(CH;), "Bu H CH; F OH H H NH,
M-33-5 Pr H H CH.Ph Bu H CH; F OH H H NH,
MMI-33-6 Pr H H CHexindol-3-yl "Bu H CH; F OH H H NH,
MI-33-7 Pr H H CH.CH,SCH; "Bu H CH; F OH H H NH,
M-33-8 Pr * H * "Bu H CH; F OH H H NH,
*R” and R joined together by (CH,)s to form five-membered ring.

Table I1I-34.

Ne R' R® R*®* R” R* R R* XY R R R
M-341 Bu H H H "Bu H CH; F OH H H NH,
I1-34-2 Bu H H CH; "Bu H CH; F OH H H NH,
I1-34-3 ‘Bu H H CH(CH;), "Bu H CH; F OH H H NH,
MI-34-4 '‘Bu H H CHCH(CH;), "Bu H CH; F OH H H NH,
IMI-34-5 '‘Bu H H CHPh "Bu H CH; F OH H H NH,
IM-34-6 '‘Bu H H CHyindol-3-y] "Bu H CH; F OH H H NH,
M-34-7 '‘Bu H H CHCH,SCH; "Bu H CH; F OH H H NH,
MI-34-8 ‘Bu * H * "Bu H CH; F OH H H NH,

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table II1-35.

Ne R'" R* R™ R” R®" RR R® X Y R R F
M-35-1 Ph H H H "Bu H CH; F OH H H NH,
MI-352 Ph H H CH; "Bu H CH; F OH H H NH,
MI-35-3 Ph H H CH(CHs), "Bu H CH; F OH H H NH,
M-35-4 Ph H H CHyCH(CHs), "Bu H CH; F OH H H NH,
M-35-5 Ph H H CHy,Ph "Bu H CH; F OH H H NH,
1356 Ph H H CHyindol-3-yl "Bu H CH; F OH H H NH,
m-35-7 Ph H H CHCH,SCH; "Bu H CH; F OH H H NH,
Mm-35-8 Ph * H * "Bu H CH; F OH H H NH,
*R* and R joined together by (CHa)3 to form five-membered ring.
Table 111-36.
Ne R R° R* R™ R* RR R* XY R R R
MI-36-1 p-Me-Ph H H H "Bu H CH; F OH H H NH,
II-36-2 p-Me-Ph H H CH, "Bu H CH; F OH H H NH,
MMI-36-3 p-Me-Ph H H CH(CH;), "Bu H CH; F OH H H NH,
IM-36-4 p-Mc-Ph H H CH,CH(CH:;, "Bu H CH; F OH H H NH,
IM-36-5 p-Me-Ph H H  CH,Ph "Bu H CH; F OH H H NH,
11-36-6 p-Me-Ph H H CHs-indol3-yl "Bu H CH; F OH H H NH,
IM1-36-7 p-Me-Ph H H CH,CH,SCH; "Bu H CH; F OH H H NH,
M1-36-8 p-Me-Ph * H * "Bu H CH; F OH H H NH,
*R” and R® joined together by (CH,); to form five-membered ring.
Table 111-37.
Ne R R° R*® R™ R*Y R R* XY R R R
Mm-37-1 p-F-Ph H H H "Bu H CH; F OH H H NH,
MI-37-2 p-F-Ph H H CH; "Bu H CH; F OH H H NH,
M-37-3 p-F-Ph H H  CH(CH;), "Bu H CH; F OH H H NH,
Mm-37-4 p-F-Ph H H CHCH(CH; "Bu H CH; F OH H H NH,
M-37-5 p-F-Ph H H CHPh "Bu H CH; F OH H H NH,
IM-37-6 p-F-Ph H H CHyindol3yl "Bu H CH; F OH H H NH,
M-37-7 p-F-Ph H H CH.CH,SCH; "Bu H CH; F OH H H NH;
1-37-8 p-F-Ph * H * "Bu H CH; F OH H H NH,
*R” and R™ joined together by (CH,); to form five-membered ring.
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Table I11-38.

Ne R' R° R*™ R® R* RR R*®* X Y R R' R
Im-38-1 p-Cl-Ph H H H "Bu H CH; F OH H H NH,
MI-38-2 p-Cl-Ph H H CH; "Bu H CH; F OH H H NH,
M-38-3 p-Cl-Ph H H CH(CHs), "Bu H CH; F OH H H NH,
MI-38-4 p-Cl-Ph H H CH,CH(CHs), "Bu H CH; F OH H H NH,
I1-38-5 p-Cl-Ph H H CH,Ph "Bu H CH; F OH H H NH,
11-38-6 p-Cl-Ph H H CHindol-3-yl "Bu H CH; F OH H H NH,
I1-38-7 p-Cl-ph H H CH,CH,SCH; "Bu H CH; F OH H H NH
I-38-8 p-Cl-ph * H * Bu H CH; F OH H H NH
*R* and R joined together by (CHa)3 to form five-membered ring.
Table 111-39.
Ne R R° R™ R™ R*" RR R® XY R R F
M-39-1 p-Br-Ph H H H "Bu H CH; F OH H H NH,
M-39-2 p-Br-Ph H H CH; "Bu H CH; F OH H H NH,
MI-39-3 p-Br-Ph H H CH(CH;), "Bu H CH; F OH H H NH,
-394 p-Br-Ph H H CHCH(CH;, "Bu H CH; F OH H H NH,
IM-39-5 p-Br-Ph H H CHyPh "Bu H CH; F OH H H NH,
M-39-6 p-Br-Ph H H CHindol-3-yl "Bu H CH; F OH H H NH,
11-39-7 p-Br-Ph H H CHCH,SCH; "Bu H CH; F OH H H NH,
Im-39-8 p-Br-Ph * H * "Bu H CH; F OH H H NH,
*R” and R® joined together by (CH,); to form five-membered ring.
Table 111-40.
Ne R' R’ R* R® R RR R® XY R R V¥
Mm-40-1 p-I-Ph H H H "Bu H CH; F OH H H NH,
M-40-2 p-I-lPh H H CH, "Bu H CH; F OH H H NH,
MI-40-3 p-I-lPh H H CH(CH;), "Bu H CH; F OH H H NH,
M-40-4 p-I-Ph H H CHCH(CH;; "Bu H CH; F OH H H NH,
MI-40-5 p-I-lPh H H CHPh "Bu H CH; F OH H H NH,
M-40-6 p-I-Ph H H CHyindol3yl "Bu H CH; F OH H H NH;
MI-40-7 p-I-lPh H H CH,CH,SCH; "Bu H CH; F OH H H NH,
11-40-8 p-I-Ph * H * "Bu H CH; F OH H H NH;
*R” and R™ joined together by (CH,); to form five-membered ring.
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Table I11-41.

Ne R'" R* R® R® R* R R*®* X v R R R
M-41-1 CH; H H H Bz H CH;, F OH H H NH,
MMI-41-2 CH; H H CH; Bz H CH; F OH H H NH,
Il1-41-3 CH; H H CH(CH:), Bz H CH;: F OH H H NH,
Mr-41-4 CH; H H CHCH(CH:;, Bz H CH; F OH H H NH,
I-41-5 CH; H H CH,Ph Bz H CH; F OH H H NH,
I-41-6 CH; H H CHyindol-3-yl Bz H CH: F OH H H NH,
M-41-7 CHs H H CHCH.SCH; Bz H CH; F OH H H NH
M-41-8 CH;, * H * Bz H CH; F OH H H NH,
*R* and R joined together by (CHa)3 to form five-membered ring.

Table I11-42.

Ne R' R® R® R® R* " R* XYy R R R
M-42-1 Et H H H Bz H CH;, F OH H H NH,
M-42-2 Et H H CH; Bz H CH, F OH H H NH,
II-42-3 Et H H CH(CH:), Bz H CH, F OH H H NH,
I-42-4 Et H H CHCH(CHs, Bz H CH; F OH H H NH;
MM-42-5 Et H H CH,Ph Bz H CH; F OH H H NH,
MI-42-6 Et H H CHy-indol-3-yl Bz H CH; F OH H H NH,
M-42-7 Bt H H CHCH,SCH; Bz H CH; F OH H H NH,
II-42-8 Et * H * Bz H CH;, F OH H H NH,
*R” and R® joined together by (CH,); to form five-membered ring.

Table I11-43.

Ne R' R® R® R” R®" R R* XY R R R
Mm-43-1 Pr H H H Bz H CH, F OH H H NH,
Mm-432 Pr H H CH; Bz H CH, F OH H H NH,
MMI-43-3 Pr H H CH(CH;), Bz H CH, F OH H H NH,
M-43-4 Pr H H CHCH(CH;, Bz H CH; F OH H H NH
IM-43-5 Pr H H CHPh Bz H CH;, F OH H H NH,
II-43-6 Pr H H CHxindol3-yl Bz H CH; F OH H H NH,
M-43-7 Pr H H CH.CH,SCH; Bz H CH; F OH H H NH,
Mm-43-8 Pr * H * Bz H CH; F OH H H NH,

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table I11-44.

Ne R'" R* R® R® R®*" R R* X Y R R* R’
MI44-1 By H H H Bz H CH, F OH H H NH,
I1-44-2 Bu H H CH; Bz H CH; F OH H H NH,
MI-44-3 ‘Bu H H CH(CH;), Bz H CH; F OH H H NH,
MM-44-4 ‘Bu H H CHCH(CH;), Bz H CH; F OH H H NH,
MI-44-5 '‘Bu H H CHyPh Bz H CH; F OH H H NH,
II-44-6 '‘Bu H H CHyindol-3-y] Bz H CH; F OH H H NH
M-44-7 ‘Bu H H CHCH.SCH: Bz H CH; F OH H H NH
M-44-8 ‘Bu * H * Bz H CH; F OH H H NH,
*R* and R joined together by (CHa)3 to form five-membered ring.

Table I11-45.

Ne R' R® R® R® R®*" R R®* XY R R R
Mm-45-1 Ph H H H Bz H CH; F OH H H NH,
M-452 Ph H H CH; Bz H CH;, F OH H H NH,
II-45-3 Ph H H CH(CH;), Bz H CH; F OH H H NH,
I-454 Ph H H CHXCH(CH:;), Bz H CH; F OH H H NH,
MM-45-5 Ph H H CH,Ph Bz H CH; F OH H H NH,
MI-45-6 Ph H H CHyindol-3-y] Bz H CH; F OH H H NH,
11457 Ph H H CHCH,SCH; Bz H CH; F OH H H NH,
Mn-45s-8 Ph * H * B H CH;, F OH H H NH,

*R” and R® joined together by (CH,); to form five-membered ring.

Table I1I-46.

Ne R’ R° R* R™ R* "R R* XY R R R
MI-46-1 p-Me-Ph H H H Bz H CH, F OH H H NH,
MI-46-2 p-Me-Ph H H CH, Bz H CH; F OH H H NH,
I1-46-3 p-Me-Ph H H  CH(CH:), Bz H CH; F OH H H NH,
I1-46-4 p-Me-Ph H H CHCH(CH:;);, Bz H CH; F OH H H NH,
MI-46-5 p-Me-Ph H H CH,Ph Bz H CH; F OH H H NH,
IM-46-6 p-Me-Ph H H CHsindol3-yl Bz H CH; F OH H H NH;
MM-46-7 p-Me-Ph H H CH,CH,SCH; Bz H CH; F OH H H NH,
111-46-8 p-Me-Ph * H * Bz H CH; F OH H H NH,

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table I11-47.

Ne R' R® R*™ R™ R®" R R®* X Y R R R’
I1-47-1 p-F-Ph H H H Bz H CH, F OH H H NH,
I1-47-2 p-F-Ph H H CH; Bz H CH; F OH H H NH,
IM-47-3 p-F-Ph H H CH(CH;), Bz H CH; F OH H H NH,
I1-47-4 p-F-Ph H H CH,CH(CH;); Bz H CH; F OH H H NH,
111-47-5 p-F-Ph H H CHyPh Bz H CH; F OH H H NH
MI-47-6 p-F-Ph H H CH-indol3-y] Bz H CH; F OH H H NH;
M1-47-7 p-F-Ph H H CH,CH.SCH; Bz H CH; F OH H H NH,
111-47-8 p-F-Ph * H * Bz H CH; F OH H H NH

*R* and R joined together by (CHa)3 to form five-membered ring.

Table I11-48.

Ne R’ R° R*® R™ R* "R R* XY R R R
M1-48-1 p-Cl-Ph H H H Bz H CH; F OH H H NH,
II-48-2 p-Cl-Ph H H CH, Bz H CH, F OH H H NH,
I11-48-3 p-Cl-Ph H H CH(CH;), Bz H CH; F OH H H NH,
IlI-48-4 p-Cl-Ph H H CH)CH(CH;); Bz H CH; F OH H H NH,
IM1-48-5 p-Cl-Ph H H CH,Ph Bz H CH; F OH H H NH,
11-48-6 p-Cl-Ph H H CHyindol-3-yl Bz H CH; F OH H H NH,
11-48-7 p-Cl-Ph H H CHCH,SCH; Bz H CH; F OH H H NH;
I11-48-8 p-Cl-Ph * H * B H CH;, F OH H H NH,
*R” and R® joined together by (CH,); to form five-membered ring.
Table 111-49.
Ne R’ R R®* R® R " R* XY R R R
M-49-1 p-Br-Ph H H H Bz H CH, F OH H H NH,
I1-49-2 p-Br-Ph H H CHs Bz H CH: F OH H H NH,
I1-49-3 p-Br-Ph H H CH(CHs), Bz H CH; F OH H H NH,
M-49-4 p-Br-Ph H H CHCH(CH;, Bz H CH;: F OH H H NH,
M1-49-5 p-Br-Ph H H CH:Ph Bz H CH: F OH H H NH,
IM1-49-6 p-Br-Ph H H CHyindol3-yl Bz H CH; F OH H H NH,
M-49-7 p-Br-Ph H H CHCH,SCH; Bz H CH: F OH H H NH,
111-49-8 p-Br-Ph * H * Bz H CH;: F OH H H NH,
*R” and R™ joined together by (CH,); to form five-membered ring.
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Table II1-50.

Ne R' R* R® R” R" " R®* X Yy R R R
M-50-1 p-I-lPh H H H Bz H CH;, F OH H H NH,
MI-50-2 p-I.lPh H H CH; Bz H CH;, F OH H H NH,
MI-50-3 p-I-lPh H H CH(CH;), Bz H CH; F OH H H NH
N1-50-4 p-I-Ph H H CH,CH(CH;) Bz H CH; F OH H H NH;
II-50-5 p-I-Ph H H CH.Ph Bz H CH; F OH H H NH,
MI-50-6 p-I-)Ph H H CHyindol3-yl Bz H CH; F OH H H NH
I1-50-7 p-I-Ph H H CH,CH,SCHs Bz H CH; F OH H H NH,
Mi-50-8 p-I-.Ph * H * Bz H CH; F OH H H NH,
*R* and R joined together by (CHa)3 to form five-membered ring.
RQ
R8
B
R2 (0] /K

R | ” R7 N o)

R3a N——P——O O
| -
1 RS
CO,R? OR R
Y X
1A%

Table TV-1.
Ne R' R* R*® R” R® R R XY R R F
IV-1-1 CH; H H H CHs H F F OH H H NH,
IV-1-2 CH; H H CHs CHs H F F OH H H NH,
IV-1-3 CH; H H CH(CHs), CH, H F F OH H H NH,
IV-1-4 CH;, H H CHCH(CH;), CH; H F F OH H H NH,
IV-1-5 CH, H H CH,Ph CHL H F F OH H H NH,
IV-1-6 CH;, H H CHyindol3-yl CH H F F OH H H NH,
IV-1-7 CH; H H CH,CH,SCH;, CH; H F F OH H H NH,
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Ne

RI

R2 RSa. R3b R4

RP R X Y

R R R

IV-1-8§ CH;s

*

H

* CH;

H F

F OH H H NH

*R* and R joined together by (CH,)s to form five-membered ring.

Table IV-2.

Ne R' R° R® RT R* R R®R XY R R R
IV-2-1 Et H H H CH, H F F OH H H NH,
IV-22 Et H H CH, CH H F F OH H H NH,
IV-2-3 Et H H CH(CHs), CHi H F F OH H H NH,
IV2-4 Et H H CH,CH(CH;, CH; H F F OH H H NH,
IV-2-5 Et H H CH,Ph CHs H F F OH H H NH,
IV:2-6 Et H H CHyindol3-yl CHf H F F OH H H NH,
IvV2-7 Et H H CHCHSCH; CH; H F F OH H H NH,
IV2-8 Et * H * CHy H F F OH H H NH,
*R” and R® joined together by (CH,); to form five-membered ring.

Table IV-3.

Ne R' R® R*® RP R* RR RR XY R R R
IvV3-1 Pr H H H CHs H F F OH H H NH,
IvV-3-2 Pr H H CH; CH, H F F OH H H NH,
IV-3-3 Pr H H CH(CH;), CHL H F F OH H H NH,
IV34 Pr H H CHCH(CH;), CH; H F F OH H H NH,
IV:3-5 Pr H H CH,Ph CHs H F F OH H H NH,
IV3-6 Pr H H CHyindol3-yl CH H F F OH H H NH,
IV37 Pr H H CHCH,SCH; CH; H F F OH H H NH
IV3-8 Pr * H * CH, H F F OH H H NH,
*R” and R joined together by (CH,); to form five-membered ring.

Table IV-4,

Ne R' R* R® R” R*" R RO XY R R R
IV4-1 Bu H H H CH; H CH, F OH H H NI
IV4-2 Bu H H CH; CHL H CH, F OH H H NH,
IV-4-3 ‘By H H CH(CH;), CHi H CH, F OH H H NH,
IV4-4 ‘Bu H H CHCH(CH;, CH; H CH; F OH H H NH,
IV4-5 ‘Bu H H CH,Ph CH H CH; F OH H H NH,
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Ne R' R’ R®* R® R*" R R XY R R R
IV4-6 Bu H H CHyindol-3-yl CH; H CH; F OH H H NH,
IV4-7 ‘Bu H H CHCHSCH:. CH; H CH; F OH H H NH,
IV4-8 By * H * CH, H CH, F OH H H NH,
*R* and R™ joined together by (CH,)s to form five-membered ring.

Table IV-5.

Ne R' R* R*® R® R* RP R® X Y R R R
IV51 Ph H H H CH, H F F OH H H NH,
V52 Ph H H CH; CH, H F F OH H H NH,
IV-5-3 Ph H H CH(CH;), CH, H F F OH H H NH,
IV-5-4 Ph H H CHCH(CH:), CH; H F F OH H H NH,
IV-5-5 Ph H H CHPh CH, H F F OH H H NH,
IV-5-6 Ph H H CHyindol-3-y] CH; H F F OH H H NH,
IV5-7 Ph H H CHCHSCH; CH; H F F OH H H NH,
Iv-5-§ Ph * H * CH, H F F OH H H NH,

*R” and R*” joined together by (CHa): to form five-membered ring.

Table IV-6.

Ne R' R R™ R" R®" RR RO XY R R R
IV-6-1 p-Me-Ph H H H CH H F F OH H H NH,
IV-62 p-Me-Ph H H CH; CH H F F OH H H NH,
IV-63 p-Me-Ph H H CH(CH:), CH H F F OH H H NH,
IV-64 p-Me-Ph H H CHCH(CH;), CH; H F F OH H H NH;
IV-6-5 p-Me-Ph H H CH.Ph CH H F F OH H H NH,
IV-6-6 p-Me-Ph H H CHyindol-3-yl CHs H F F OH H H NH;
IV-6-7 p-Me-Ph H H CHCHSCH: CH; H F F OH H H NH,
IV-6-8 p-Me-Ph * H * CH H F F OH H H NH,
*R* and R joined together by (CH,)s to form five-membered ring.

Table IV-7.

Ne R R° R® R® R*" RR R XY R R R
IV-7-1 p-F-Ph H H H CH, H F F OH H H NH
IV-72 p-F-Ph H H CH; CH, H F F OH H H NH,
IV-7-3 p-F-Ph H H CH(CHy), CH, H F F OH H H NH,
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Ne R R R* R® R* R RO XY R R R
IV-7-4 p-F-Ph H H CHCH(CH;», CH; H F F OH H H NH
IV-7-6 p-F-Ph H H CHpPh CH, H F F OH H H NH,
IV-7-7 p-F-Ph H H CHyindol3-yl CH;, H F F OH H H NH,
V78 pFPh H H CHCHSCH; CH; H F F OH H H NH,
IV-7-20 p-F-Ph * H * CH, H F F OH H H NH,
*R” and R™ joined together by (CH,); to form five-membered ring.

Table 1V-8.

Ne R' R* R™ R® R®" R R® XY R R R
IV-§-1 p-Cl-Ph H H H CH H F F OH H H NH,
IV-8-2 p-Cl-Ph H H CH; CH H F F OH H H NH,
IV-8-3 p-Cl-Ph H H CH(CH) CH H F F OH H H NH,
IV-8-4 p-Cl-Ph H H CHCH(CH;), CH; H F F OH H H NH,
IV-8-5 p-Cl-Ph H H CHPh CH H F F OH H H NH,
IV-8-6 p-Cl-Ph H H CHrindol-3-yl CHy H F F OH H H NH,
IV-8-7 p-Cl-Ph H H CHCH,SCH; CH; H F F OH H H NH,
Iv-8-8§ p-Cl-Ph * H * CH H F F OH H H NH,
*R” and R™ joined together by (CH,)3 to form five-membered ring.

Table IV-9,

Ne R R° R*® R® R* R° R® XY R R R
V9.1 pBr-Ph H H H CHy H F F OH H H NH,
V92 p-Br-Ph H H CH; CH H F F OH H H NH
IV-9-3 p-Br-Ph H H CH(CHs), CH H F F OH H H NH
IV-9-4 pBr-Ph H H CHCH(CH;)) CH; H F F OH H H NH,
IV-9-¢ p-Br-Ph H H CH;Ph CHy H F F OH H H NH,
IV-9-7 p-Br-Ph H H CHyindol-3-yl CHy H F F OH H H NH,
V98 pBr-Ph H H CHCHSCH; CH; H F F OH H H NH,
IV-9-20 p-Br-Ph * H * CH, H F F OH H H NH,
*R* and R™ joined together by (CH,)3 to form five-membered ring.

Table IV-10.

Ne R’ R* R™ R™ R® R  R®* X Y R R* PR
IV-10-1 p-I-Ph H H H CH, H F F OH H H NH,
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Ne R R R* R® R* R R* XY R R R
IV-10-2 p-I-Ph H H CH; CH, H F F OH H H NH
IV-10-3 p-I-Ph H H CH(CH:), CH, H F F OH H H NH
IV-10-4 pI-Ph H H CHCH(CH;), CH;, H F F OH H H NH
IV-10-5 p-I-Ph H H CHyPh CH, H F F OH H H NH,
IV-10-6 pI-Ph H H CHyindol3yl CH, H F F OH H H NH,
IV-10-7 pI-Ph H H CH,CH,SCH; CH; H F F OH H H NH,
IV-10-8 p-I-Ph * H * CH, H F F OH H H NH,
*R” and R™ joined together by (CH,); to form five-membered ring.

Table TV-11.

Ne R' R R® R® R®*" R R* X Y R R'F
IV-11-1 CH; H H H Et H F F OH H H NH,
IV-112 CH; H H CH; Et H F F OH H H NH,
IV-11-3 CH; H H CH(CHs), Et H F F OH H H NH
IV-114 CH; H H CHCH(CH:), Et H F F OH H H NH,
IV-11-5 CH; H H CH,Ph Et H F F OH H H NH,
IV-11-6 CH; H H CHj-indol3-yl Et H F F OH H H NH,
IV-11-7 CH; H H CH,CH,;SCH; Et H F F OH H H NH,
IV-11-8 CH; * H * Et H F F OH H H NH,
*R” and R™ joined together by (CH,)3 to form five-membered ring.

Table 1V-12.

Ne R' R R® R” R" " R*®. X Y R R R
IV-12-1 Et H H H Et H F F OH H H NH,
IV-12-2 Et H H CH; Et H F F OH H H NH,
IV-12-3 Et H H CH(CH,), Et H F F OH H H NH,
IV-1244 Et H H CHCH(CH;, Et H F F OH H H NH,
IV-12-5 Et H H CH,Ph Et H F F OH H H NH,
IV-126 Et H H CHyindol-3-y] Et H F F OH H H NH,
IV-12-7 Bt H H CHCHSCH; Et H F F OH H H NH,
IvV-12-8 Et * H * Et H F F OH H H NH,

*R” and R™ joined together by (CH,)s to form five-membered ring.

Table IV-13.
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Ne R' R® R* R® R* R R* X vy R R R

Iv-13-1 Pr H H H Et H F F OH H H NH,

IV-132 Pr H H CH; Et H F F OH H H NH,

IV-13-3 Pr H H CH(CH;), Et H F F OH H H NH,

IV-134 Pr H H CH,CH(CH;), Et H F F OH H H NH,

IV-13-5 Pr H H CH,Ph Et H F F OH H H NH,

IV-13-6 Pr H H CHyindol3-yl Et H F F OH H H NH,

IV-137 Pr H H CH,CH,SCH; Et H F F OH H H NH,

Iv-13-8 Pr * H * Et H F F OH H H NH,

*R” and R™ joined together by (CH,)3 to form five-membered ring.

Table IV-14.

Ne R' R® R RP R* " R* X Y R R F
3a

IV-14- ‘Bu H H H Et H F F OH H H NH

1

IV-14- Bu H H CH; Et H F F OH H H NH

2

IV-14- Bu H H CH(CH;), Et H F F OH H H NH

3

IV-14- '‘Bu H H CH,CH(CH:), Et H F F OH H H NH,

4

IV-14- ‘Bu H H CH,Ph Et H F F OH H H NH

5

IV-14- ‘Bu H H CHy-ndol-3-yl Et H F F OH H H NH,

6

IV-14- By H H CH,CHSCH;, Ft H F F OH H H NH,

7

IV-14- By * H * Et H F F OH H H NH,

8

*R” and R™ joined together by (CH,); to form five-membered ring.

Table IV-15.

Ne R' R° R*® R® R" R R*®* X Y R R R

IV-15-1 Ph H H H
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Ne R' R® R*® R® R R R* X vy R R R
IV-1522 Ph H H CH; Et H F F OH H H NH,
IV-15-3 Ph H H CH(CH), Et H F F OH H H NH,
IV-154 Ph H H CHCH(CH;, Et H F F OH H H NH,
IV-15-5 Ph H H CH,Ph Et H F F OH H H NH,
IV-15-6 Ph H H CHyindol-3-yl Bt H F F OH H H NH,
IV-15-7 Ph H H CH,CHSCH; Et H F F OH H H NH,
IV-15-8 Ph * H * Et H F F OH H H NH

*R” and R™ joined together by (CH,); to form five-membered ring.

Table TV-16.

Ne R R° R® R” R "R R*®* X Y R R R
IV-16-1 p-Me-Ph H H H Et H F F OH H H NH
IV-16-2 p-Me-Ph H H CHs Et H F F OH H H NH
IV-16-3 p-Me-Ph H H CH(CH), Et H F F OH H H NH
IV-16-4 p-Me-Ph H H CHCH(CH;», Et H F F OH H H NH
IV-16-5 p-Me-Ph H H CHPh Et H F F OH H H NH
IV-16-6 p-Me-Ph H H CHyindol-3-yl Et H F F OH H H NH,
IV-16-7 p-Mc-Ph H H CHXCH,.SCH; Et H F F OH H H NH
IV-16-8 p-Mc-Ph * H * Et H F F OH H H NH
*R” and R joined together by (CH,): to form five-membered ring.

Table IV-17.

Ne R R° R*® R R*" " R*®* X Y R R' R
IV-17-1 p-F-Ph H H H Et H F F OH H H NH
IV-172 p-F-Ph H H CH; Et H F F OH H H NH
IV-17-3 p-F-Ph H H CH(CH:), Et H F F OH H H NH
IV-17-4 p-F-Ph H H CHCH(CH;), Et H F F OH H H NH,
IV-17-5 p-F-Ph H H CHpPh Et H F F OH H H NH
IV-17-6 p-F-Ph H H CHyindol3-yl Bt H F F OH H H NH,
IvV-17-7 p-F-Ph H H CHCHSCH;, Et H F F OH H H NH,
IvV-17-8 p-F-Ph * H * Et H F F OH H H NH

*R” and R™ joined together by (CH,)s to form five-membered ring.

Table IV-18.
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Ne R R® R®™ R® R* R R* X Y R R FR
Iv-18-1 p-Cl-Ph H H H Et H F F OH H H NH,
IV-18-2 p-Cl-Ph H H CH; Et H F F OH H H NH,
IV-18-3 p-Cl-Ph H H CH(CH;), Et H F F OH H H NH,
IV-184 p-Cl-Ph H H CHCH(CH;), Et H F F OH H H NH,
IV-18-5 p-CI-Ph H H CH,Ph Et H F F OH H H NH,
IV-18-6 p-CI-Ph H H CHyindol3yl Et H F F OH H H NH;
IV-187 p-Cl-Ph H H CH.CH;SCH; Et H F F OH H H NH;
Iv-18-8 p-Cl-Ph * H * Et H F F OH H H NH
*R” and R™ joined together by (CH,)3 to form five-membered ring.

Table IV-19.

Ne R R° R*® R™ R* " R* X v R R' R
IV-19-1 p-Br-Ph H H H Et H F F OH H H NH
IV-19-2 p-Br-Ph H H CH; Et H F F OH H H NH
IV-19-3 p-Br-Ph H H CH(CH:), Et H F F OH H H NH
IV-19-4 p-Br-Ph H H CH)CH(CH;; Et H F F OH H H NH
IV-19-5 p-Br-Ph H H CH;Ph Et H F F OH H H NH
IV-19-6 p-Br-Ph H H CHyindol-3-yl Et H F F OH H H NH,
IV-19-7 p-Br-Ph H H CH)CHSCH; Et H F F OH H H NH
IvV-19-8 p-Br-Ph * H * Et H F F OH H H NH
*R” and R™ joined together by (CH,); to form five-membered ring.

Table TV-20.

Ne R! R* R*® R® R" R R* X Y R R R
IV-20-1 pI-Ph H H H Et H F F OH H H NH
IvV-20-2 p-I-Ph H H CH; Et H F F OH H H NH
IvV-20-3 p-I-Ph H H CH(CH:), Et H F F OH H H NH
IV-20-4 pI-Ph H H CHCH(CH), Et H F F OH H H NH,
IV-20-5 p-I-Ph H H CHPh Et H F F OH H H NH
IV-20-6 pI-Ph H H CHyindol3-yl Et H F F OH H H NH,
V207 pI-Ph H H CHCHSCH;, Et H F F OH H H NH,
IvV-20-8 p-I-Ph * H * Et H F F OH H H NH,

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table IV-21.

Ne R" R* R® R® R®" R”. R®* X Y R R* R’
IV21-1 CH, H H H ’r H F F OH H H NH,
IV-212 CH; H H CH; ’r H F F OH H H NH,
IV-21-3 CH; H H CH(CH;), ’r H F F OH H H NH,
IV21-4 CH; H H CH,CH(CHs;), Pr H F F OH H H NH,
IV-21-5 CH; H H CH:Ph ‘’t H F F OH H H NH
IV-21-6 CH; H H CHj-indol3-yl ’Pr H F F OH H H NH
IvV21-7 CH; H H CH,CH.SCH; Pr H F F OH H H NH,
Iv-21-§ CH; * H * ‘'t H F F OH H H NH
*R* and R joined together by (CHa)3 to form five-membered ring.

Table IV-22.

Ne R' R® R* R™ R*" "R R* X Y R R R
IvV-22-1 Et H H H r H F F OH H H NH,
IV-22-2 Et H H CH, r H F F OH H H NH,
IV-22-3 Et H H CH(CHs), r H F F OH H H NH,
IV-22-4 Bt H H CHXCH(CHy, Pr H F F OH H H NH,
IV-22-5 Et H H CH,Ph r H F F OH H H NH,
IV-22-6 Et H H CHyindol3-yl Pr H F F OH H H NH,
V227 Bt H H CHCH,SCH; Pr H F F OH H H NH,
Iv-22-§ Bt * H * r H F F OH H H NH,
*R” and R® joined together by (CH,); to form five-membered ring.

Table IV-23.

Ne R' R® R®* RP R* R R* X Y R R R
IV23-1 Pr H H H r H F F OH H H NH,
V232 Pr H H CH, r H F F OH H H NH,
IVv23-3 Pr H H CH(CH), r H F F OH H H NH,
Iv-23-4 Pr H H CH,CH(CH;), Pr H F F OH H H NH,
IV-235 Pr H H CH,Ph r H F F OH H H NH,
IV-23-6 Pr H H CHyindol-3-yl Pr H F F OH H H NH,
Iv23-7 Pr H H CH)CH,SCH; Pr H F F OH H H NH,
V238 Pr * H * ’r H F F OH H H NH,

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table IV-24.

Ne R" R* R® R® R®" RR. R®* X Y R R' PR
IV-24-1 By H H H r H F F OH H H NH,
IV242 ‘Bu H H CH; ’r H F F OH H H NH,
IV24-3 '‘Bu H H CH(CH:), ’r H F F OH H H NH,
V244 '‘Bu H H CH,CH(CH;), Pr H F F OH H H NH,
IV-24-5 '‘Bu H H CHyPh ‘t H F F OH H H NH
IV24-6 'Bu H H CHj-indol-3-yl ’Pr H F F OH H H NH,
IV247 'Bu H H CH,CH,SCH; Pr H F F OH H H NH,
IV24-8 Bu * H * 't H F F OH H H NH

*R* and R joined together by (CHa)3 to form five-membered ring.

Table IV-25.

Ne R' R° R® R® R* R R* X Y R R R
IV-25-1 Ph H H H s H F F OH H H NH,
IV252 Ph H H CH; ’r H F F OH H H NH,
IV-253 Ph H H CH(CH:), tr H F F OH H H NH,
IV254 Ph H H CH,CH(CH;), Pr H F F OH H H NH,
V255 Ph H H CH,Ph ’r H F F OH H H NH,
IV-25-6 Ph H H CHjindol-3-yl Pr H F F OH H H NH,
IV-257 Ph H H CHCH,SCH; Pr H F F OH H H NH,
IV-25-8 Ph * H * Pt H F F OH H H NH,

*R” and R® joined together by (CH,); to form five-membered ring.

Table IV-26.

Ne R R° R*® R™ R R R* X Y R R R
IV-26-1 p-Me-Ph H H H Pr H F F OH H H NH,
IV-26-2 p-Me-Ph H H CHs ’r H F F OH H H NH
IV-26-3 p-Me-Ph H H CH(CH;), r H F F OH H H NH,
IV-26-4 p-Me-Ph H H CH,CH(CHs, Pr H F F OH H H NH,
IV-26-5 p-Mc-Ph H H CHyPh ’r H F F OH H H NH,
IV-26-6 p-Mc-Ph H H CHsdindol3-yl Pr H F F OH H H NH,
IV-26-7 p-Me-Ph H H CH,CH,SCH; Pr H F F OH H H NH,
IV-26-8 p-Me-Ph * H * Pr H F F OH H H NH,

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table 1V-27.

No R' R° R™ R” R®" R R®* X Y R R R

IV-27-1 p-F-Ph H H H r H F F OH H H NH,
Iv-27-2 p-F-Ph H H CH; Pr H F F OH H H NH
Iv-27-3 p-F-Ph H H CH(CH:), r H F F OH H H NH,
IV-27-4 p-F-Ph H H CH:CH(CHs Pr H F F OH H H NH;
IV-27-5 p-F-Ph H H CH:Ph Pr H F F OH H H NH
IV-27-6 p-F-Ph H H CHeindol-3-yl Pr H F F OH H H NH
IV-27-7 p-F-Ph H H CHCH,SCH; Pr H F F OH H H NH,
Iv-27-8 p-F-Ph * H * r H F F OH H H NI
*R* and R joined together by (CHa)3 to form five-membered ring.

Table TV-28,

Ne R' R® R® R” R" R R* X Y R R R
Iv-28-1 p-CI-Ph H H H r H F F OH H H NH,
Iv-28-2 p-Cl-Ph H H CH; r H F F OH H H NH,
Iv-28-3 p-Cl-Ph H H CH(CH;), Pr H F F OH H H NH,
IV-28-4 p-Cl-Ph H H CH,CH(CH;)» Pr H F F OH H H NH
IV-28-5 p-CI-Ph H H CH,Ph Pr H F F OH H H NH,
IV-28-6 p-Cl-Ph H H CHindol-3-yl Pr H F F OH H H NH;
Iv-28-7 p-Cl-Ph H H CH,CH,SCH; Pr H F F OH H H NH,
Iv-28-8 p-Cl-Ph * H * Pr H F F OH H H NH
*R” and R® joined together by (CH,); to form five-membered ring.

Table 1V-29.

Ne R' R® R* R” R*" R R®* X Y R R R
IvV-29-1 p-Br-Ph H H H Pr H F F OH H H NH
IV-29-2 p-Br-Ph H H CH;s r H F F OH H H NH
IV-29-3 p-Br-Ph H H CH(CH;), t H F F OH H H NH
IV-29-4 p-Br-Ph H H CHCH(CH;, Pr H F F OH H H NH
IV-29-5 p-Br-Ph H H CHyPh Pr H F F OH H H NH
IV-29-6 p-Br-Ph H H CHyindol-3yl Pr H F F OH H H NH,
TV-29-7 p-Br-Ph H H CH,CH,SCH; Pr H F F OH H H NH;
Iv-29-8 p-Br-Ph * H * Pr H F F OH H H NH

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table IV-30.

Ne R R* R® R”® R®" R R* X Y R R R
IV-30-1 pI-Ph H H H Pr H F F OH H H NH,
IV-30-2 p-I-Ph H H CH; Pr H F F OH H H NH,
IV-30-3 p-I-Ph H H CH(CHs), Pt H F F OH H H NH
IV-30-4 p-I-Ph H H CHyCH(CH;) Pr H F F OH H H NH;
IV-30-5 p-I-Ph H H CH:Ph Pr H F F OH H H NH,
IV-30-6 p-I-Ph H H CHeindol-3-yl Pr H F F OH H H NH,
Iv-30-7 pI-Ph H H CHCH,SCH; Pr H F F OH H H NH
Iv-30-8 p-I-Ph * H * r H F F OH H H NIL
*R* and R joined together by (CHa)3 to form five-membered ring.

Table IV-31.

Ne R" R® R®™ R” R R R* XY R R ¥
IV31-1 CH; H H H "Bu H F F OH H H NH,
IV31-2 CH; H H CH; "Bu H F F OH H H NH,
IV-31-3 CH; H H CH(CH;), "Bu H F F OH H H NH,
V314 CH; H H CH,CH(CH;), "Bu H F F OH H H NH,
IV-31-5 CH; H H CH,Ph "Bu H F F OH H H NH,
IV-31-6 CH; H H CHyindol-3-yl "Bu H F F OH H H NH,
IV31-7 CH; H H CHCH,SCH; "Bu H F F OH H H NH,
Iv-31-8 CH; * H * "Bu H F F OH H H NH,
*R” and R® joined together by (CH,); to form five-membered ring.

Table IV-32.

Ne R" R* R* R” R RO R®* XY R R R
IV-32-1 Et H H H 'Bu H F F OH H H NH,
IvV-32-2 Et H H CH; "Bu H F F OH H H NH,
IV-32-3 Et H H CH(CH;), "Bu H F F OH H H NH,
IV-32-44 Et H H CHCH(CH;); "Bu H F F OH H H NH,
IV-32-5 Et H H CHyPh "Bu H F F OH H H NH,
IV-32-6 Bt H H CHxindol3-yl "Bu H F F OH H H NH,
V327 Bt H H CHxCH,SCH; "Bu H F F OH H H NH,
Iv-32-8 Et * H * "Bu H F F OH H H NH,
*R” and R™ joined together by (CH,); to form five-membered ring.
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Table IV-33.

Ne R" R* R® R® R* R R® X Y R R R

IV-33-1 Pr H H H "3y H F F OH H H NH,
IV-332 Pr H H CH; "Bu H F F OH H H NH,
IV-33-3 Pr H H CH(CH:), "Bu H F F OH H H NH,
V334 Pr H H CHCH(CH;), "Bu H F F OH H H NH,
IV-33-5 Pr H H CHyPh "Bu H F F OH H H NH,
IV-33-6 Pr H H CHyindol-3-yl "Bu H F F OH H H NH,
IV-33-7 Pr H H CH,CH,SCH; "Bu H F F OH H H NH,
IvV-338 Pr * H * Bu H F F OH H H NH,
*R” and R joined together by (CH,): to form five-membered ring.

Table IV-34.

Ne R' R* R® R” R* RR R* XY R R R

IV-34-1 Bu H H H "Bu H F F OH H H NH,
IV-34-2 By H H CH; "Bu H F F OH H H NH,
IV-34-3 ‘By H H CH(CH;), "By H F F OH H H NH,
IV-34-4 Bu H H CH,CH(CHs;), "Bu H F F OH H H NH,
V345 '‘Bu H H CH.Ph "Bu H F F OH H H NH,
IV-34-6 ‘Bu H H CHj-indol-3-yl "Bu H F F OH H H NH,
IV347 '‘Bu H H CHCH)SCH; "Bu H F F OH H H NH,
IV-34-8 'Bu * H * "By H F F OH H H NH,
*R” and R joined together by (CH,)s to form five-membered ring.

Table IV-35.

Ne R' R° R*® R® R R R* X vy R R R

IV35-1 Ph H H H "Bu H F F OH H H NH,
IV352 Ph H H CH, "Bu H F F OH H H NH,
IV-35-3 Ph H H CH(CH:), "Bu H F F OH H H NH,
IV-35-4 Ph H H CHCH(CH:), "Bu H F F OH H H NH,
IV:35s Ph H H CH,Ph "Bu H F F OH H H NH,
IV356 Ph H H CHyindol-3-yl "Bu H F F OH H H NH,
V357 Ph H H CH,CH,SCH; "Bu H F F OH H H NH,
IV358 Ph * H * "Bu H F F OH H H NH,

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table IV-36.

Ne R R* R™ R™ R®" R R® XY R R R
IV-36-1 p-Me-Ph H H H "Bu H F F OH H H NH,
IV-36-2 p-Me-Ph H H CH; "Bu H F F OH H H NH,
IV-36-3 p-Mc-Ph H H CH(CH:), "Bu H F F OH H H NH,
IV-36-4 p-Me-Ph H H CH.CH(CH:;, "Bu H F F OH H H NH,
IV-36-5 p-Me-Ph H H CH.Ph "Bu H F F OH H H NH
IV-36-6 p-Me-Ph H H CHxindol3-yl "Bu H F F OH H H NH
IV-36-7 p-Me-Ph H H CHCH,SCH; "Bu H F F OH H H NI,
IV-36-8 p-Me-Ph * H * Bu H F F OH H H NH
*R* and R joined together by (CHa)3 to form five-membered ring.

Table IV-37.

Ne R R° R* R™ R* RR R* X Y R R R
IV-37-1 p-F-Ph H H H "Bu H F F OH H H NH,
IV-37-2 p-F-Ph H H CH; "Bu H F F OH H H NH,
IV-37-3 p-F-Ph H H CH(CHy) "Bu H F F OH H H NH,
IV374 pFPh H H CHCH(CH), "Bu H F F OH H H NH,
IV-37-5 p-F-Ph H H CH,Ph "Bu H F F OH H H NH,
IV-37-6 p-F-Ph H H CHsindol-3-yl "Bu H F F OH H H NH,
IV-37-7 p-F-Ph H H CH,CH.SCH; "Bu H F F OH H H NH;
IV-37-8 p-F-Ph * H * "Bu H F F OH H H NH,
*R” and R® joined together by (CH,); to form five-membered ring.

Table IV-38.

Ne R R® R™ R® R®° RO R®* XY R R F
Iv-38-1 p-Cl-Ph H H H "Bu H F F OH H H NH,
Iv-382 p-Cl-Ph H H CH; "Bu H F F OH H H NH,
Iv-38-3 p-Cl-Ph H H CH(CH;), "Bu H F F OH H H NH,
IV-38-4 p-Cl-Ph H H CHCH(CH:, "Bu H F F OH H H NH,
IV-38-5 p-Cl-Ph H H CH,Ph "Bu H F F OH H H NH,
IV-38-6 p-CI-Ph H H CHyindol3-yl "Bu H F F OH H H NH,
IvV-387 p-Cl-Ph H H CH,CH,SCH; "Bu H F F OH H H NH,
Iv-38-8 p-Cl-Ph * H * "Bu H F F OH H H NH,

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table IV-39.

Ne R R° R*™ R™ R R R®R XY R R R
IV-39-1 p-Br-Ph H H H 'Bu H F F OH H H NH,
IV-39-2 p-Br-Ph H H CH; "Bu H F F OH H H NH,
IV-39-3 p-Br-Ph H H CH(CH;), "Bu H F F OH H H NH,
V-394 p-Br-Ph H H CHCH(CH;) "Bu H F F OH H H NH
IV-39-5 p-Br-Ph H H CH,Ph "Bu H F F OH H H NH;
IV-39-6 p-Br-Ph H H CHyindol3-y] "Bu H F F OH H H NH
IV-39-7 p-Br-Ph H H CHCH,SCH: "Bu H F F OH H H NI
IV-39-8 p-Br-Ph * H * Bu H F F OH H H NH
*R* and R joined together by (CHa)3 to form five-membered ring.

Table IV-40.

Ne R R R*™ R™ R* R R* X Y R R R
IV-40-1 pI-Ph H H H "Bu H F F OH H H NH,
IV-40-2 p-I-Ph H H CH; "Bu H F F OH H H NH,
IV-40-3 p-I-Ph H H CH(CH:) "Bu H F F OH H H NH,
IV-40-4 pl-Ph H H CHCH(CH;), "Bu H F F OH H H NH,
IV-40-5 p-I-Ph H H CH;Ph "Bu H F F OH H H NH,
IV-40-6 p-I-Ph H H CHsindol-3-yl "Bu H F F OH H H NH;
IV-40-7 p-I-Ph H H CHCH,SCH; "Bu H F F OH H H NH,
IV-40-8 p-I-Ph * H * "Bu H F F OH H H NH,
*R” and R joined together by (CH,)s to form five-membered ring.

Table IV-41.

Ne R' R* R®" R® R®* RPR. R®* X Y R R® R’
IV41-1 CH, H H H Bz H F F OH H H NH,
IV41-2 CH; H H CH; Bz H F F OH H H NH,
IV-41-3 CH; H H CH(CH3), Bz H F F OH H H NH,
Iv-41-4 CH; H H CHCH(CH; Bz H F F OH H H NH;
IV-41-5 CH; H H CH,Ph Bz H F F OH H H NH,
IV-41-6 CH; H H CH,-indol3-yl Bz H F F OH H H NH,
IV41-7 CH; H H CH,CH,SCH; Bz H F F OH H H NH;
IV-41-8 CH; * H * Bz H F F OH H H NH,

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table IV-42.

Ne R" R® R® R* R®" R R®* X Y R R* R

IV42-1 Bt H H H Bz H F F OH H H NH,
IV-42-2 Et H H CH; Bz H F F OH H H NH,
IV-42-3 Bt H H CH(CHs), Bz H F F OH H H NH,
IV42-4 Et H H CHCH(CH;) Bz H F F OH H H NH;
IV42-5 Et H H CHyPh Bz H F F OH H H NH
IV42-6 Bt H H CHyindol3-yl Bz H F F OH H H NH,
Iv42-7 Et H H CHXCH,SCH; Bz H F F OH H H NH,
V428 Et * H * Bz H F F OH H H NH,
*R* and R joined together by (CHa)3 to form five-membered ring.

Table IV-43.

Ne R' R® R® RP R®" " R*® X Y R R R

IV-43-1 Pr H H H Bz H F F OH H H NH,
IV-43-2 ‘pr H H CH; Bz H F F OH H H NH,
IV-43-3 Pr H H CH(CHs), Bz H F F OH H H NH,
V434 Pr H H CHCH(CH;), Bz H F F OH H H NH,
TV-43-5 Pr H H CH,Ph Bz H F F OH H H NH,
IV-43-6 Pr H H CHyindol-3-yl Bz H F F OH H H NH,
IV437 Pr H H CH,CHSCH; Bz H F F OH H H NH,
v-43-8 Pr * H * Bz H F F OH H H NH,
*R” and R® joined together by (CH,); to form five-membered ring.

Table IV-44.

Ne R' R* R® R” R* RR R* X Y R R* R
IV44-1 Bu H H H Bz H F F OH H H NH
IV44-2 ‘Bu H H CH; Bz H F F OH H H NH
IV-44-3 ‘Bu H H CH(CH;), Bz H F F OH H H NH,
IV-44-4 ‘Bu H H CHCH(CHs)) Bz H F F OH H H NH
IV-44-5 ‘Bu H H CHPh Bz H F F OH H H NH
IV-446 ‘Bu H H CHs-indol-3-yl Bz H F F OH H H NH,
IV44-7 Bu H H CH,CHSCH; Bz H F F OH H H NH,
IV-44-8 ‘Bu * H * Bz H F F OH H H NH,

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table IV-45.
Ne R" R® R® R R* R R® X Y R R* R
IV451 Ph H H H Bz H F F OH H H NH,
IV452 Ph H H CH; Bz H F F OH H H NH,
IV-45-3 Ph H H CH(CH;), Bz H F F OH H H NH,
IV45-4 Ph H H CH,CH(CH;, Bz H F F OH H H NH,
IV-45-5 Ph H H CH,Ph Bz H F F OH H H NH,
IV-45-6 Ph H H CHpyindol-3-yl Bz H F F OH H H NH,
IV-457 Ph H H CHCH,SCHs Bz H F F OH H H NH
V458 Ph * H * Bz H F F OH H H NH
*R* and R joined together by (CHa)3 to form five-membered ring.
Table IV-46.
Ne R R R*™ R™ R* R'R- R* X Y R R*FR
IV-46-1 p-Me-Ph H H H Bz H F F OH H H NH,
IV-46-2 p-Me-Ph H H CH; Bz H F F OH H H NH,
IV-46-3 p-Me-Ph H H CH(CH:), Bz H F F OH H H NH,
IV-46-4 p-Mc-Ph H H CHCH(CH;), Bz H F F OH H H NH,
IV-46-5 p-Mc-Ph H H CH.Ph Bz H F F OH H H NH,
IV-46-6 p-Me-Ph H H CHpindol-3-yl Bz H F F OH H H NH,
IV-46-7 p-Me-Ph H H CHXCHSCH; Bz H F F OH H H NH,
IV-46-8 p-Me-Ph * H * Bz H F F OH H H NH
*R” and R® joined together by (CH,); to form five-membered ring.
Table IV-47.
Ne R R° R*® R R* R R* X Y R R R
IV-47-1 p-F-Ph H H H Bz H F F OH H H NH,
IV-47-2 p-F-Ph H H CH; Bz H F F OH H H NH,
IV-47-3 p-F-Ph H H CH(CHs) Bz H F F OH H H NH,
IV-474 p-F-Ph H H CHCH(CH;); Bz H F F OH H H NH
IV-47-5 p-F-Ph H H CH,Ph Bz H F F OH H H NH,
IV-47-6 p-F-Ph H H CHyindol3-yl Bz H F F OH H H NH,
IV-47-7 p-F-Ph H H CH:CH.SCH; Bz H F F OH H H NH»
IV-47-8 p-F-Ph * H * Bz H F F OH H H NH,
*R” and R™ joined together by (CH,); to form five-membered ring.
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Table IV-48.

Ne R’ R* R® R® R®" R R*®* X Y R R R
Iv-48-1 p-Cl-Ph H H H Bz H F F OH H H NH
IV-48-2 p-Cl-Ph H H CH; Bz H F F OH H H NH
IV-48-3 p-Cl-Ph H H CH(CHs) Bz H F F OH H H NH,
V484 p-Cl-Ph H H CH,CH(CHs» Bz H F F OH H H NH,
IV-48-5 p-Cl-Ph H H CH:Ph Bz H F F OH H H NH
IV-48-6 p-Cl-Ph H H CHindol-3-yl Bz H F F OH H H NH,
V487 p-Cl-Ph H H CHCHSCH; Bz H F F OH H H NH,
Iv-48-8 p-Cl-Ph * H * Bz H F F OH H H NH
*R* and R joined together by (CHa)3 to form five-membered ring.

Table IV-49.

Ne R R° R*® R™ R* RFR- R* X Y R R PR
IV-49-1 p-Br-Ph H H H Bz H F F OH H H NH
IV-49-2 p-Br-Ph H H CH, Bz H F F OH H H NH
IV-49-3 p-Br-Ph H H CH(CH;), Bz H F F OH H H NH,
IV-49-4 p-Br-Ph H H CHCH(CH;); Bz H F F OH H H NH;
IV-49-5 p-Br-Ph H H CH,Ph Bz H F F OH H H NH,
IV-49-6 p-Br-Ph H H CHyindol-3-yl Bz H F F OH H H NH,
IV-49-7 p-Br-Ph H H CHCHSCH; Bz H F F OH H H NH,
IV-49-8 p-Br-Ph * H * B H F F OH H H NH
*R” and R® joined together by (CH,); to form five-membered ring.

Table IV-50.

Ne R R° R*® R™ R* R R* X Y R R* R
IV-50-1 pl-Ph H H H Bz H F F OH H H NH
IV-50-2 p-I-Ph H H CH; Bz H F F OH H H NH,
IV-50-3 p-I-Ph H H CH(CH:) Bz H F F OH H H NH,
IV-50-4 p-I-Ph H H CHCH(CHs), Bz H F F OH H H NH,
IV-50-5 p-I-Ph H H CHPh Bz H F F OH H H NH,
IV-50-6 p-I-Ph H H CHsindol3-yl Bz H F F OH H H NH,
IV-50-7 p-l-Ph H H CH,CH,SCH; Bz H F F OH H H NH,
IV-50-8 p-I-Ph * H * Bz H F F OH H H NH,

*R” and R™ joined together by (CH,); to form five-membered ring.

2980901-1

- 154 -

Gilead Exhibit 2024
PGR2023-00046 - Page 001228



Docket No. 60137.0034USU1

RQ

R® o
R3a

CO,R*

A%

Table V-1.
Ne R' R* R® R” R" R R XY R R R
v-1-1 CH; H H H CH, H H F OH H H NH,
V-1-2 CH; H H CH; CH, H H F OH H H NH,
V-1-3 CH; H H CH(CHs), CH H H F OH H H NH,
V-1-4 CH, H H CH,CH(CH;), CH; H H F OH H H NH,
V-1-5 CH, H H CH,Ph CH, H H F OH H H NH,
V-1-6 CH;, H H CH-indol3-yl CH, H H F OH H H NH,
V-1-7 CH;, H H CH,CH,SCH; CH; H H F OH H H NH,
V-1-8 CH, * H * CH, H H F OH H H NH,
*R” and R™ joined together by (CH,); to form five-membered ring.
Table V-2.
Ne R' R® R® R” R®" R R XY R R R
V2.1 Et H H H CH, H H F OH H H NH,
V22 Et H H CH; CH H H F OH H H NH,
V-2-3 Et H H CH(CHs), CHy H H F OH H H NH,
V2.4 Et H H CHxCH(CH;, CH; H H F OH H H NH,
V-2-5 Et H H CHPh CHs H H F OH H H NH,
V-2-6 Bt H H CHrindol3-yl CH; H H F OH H H NH,
V-2-7 Bt H H CHCHSCH; CH; H H F OH H H NH,
V-2-8 Et * H * CH H H F OH H H NH,
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*R? and R™ joined together by (CHy)s to form five-membered ring.

Table V-3.

Ne R' R° R® R® R RR R XY R R R

V31 Pr H H H CH H H F OH H H NH,
V32 Pr H H CH; CHs H H F OH H H NH
V-3-3 Pr H H CH(CHs), CHs H H F OH H H NH,
V34 Pr H H CHCH(CH;, CHs H H F OH H H NH,
V-3-5 Pr H H CHPh CHs H H F OH H H NH,
V-3-6 Pr H H CHyindol-3y] CH; H H F OH H H NH,
V37 Pr H H CH,CHSCH, CH; H H F OH H H NH,
V3-8 Pr * H * CH H H F OH H H NH,
*R” and R™ joined together by (CH,)s to form five-membered ring.

Table V-4.

Ne R' R® R®™ R” R R R®* XY R R R

V-4-1 Bu H H H CH, H H F OH H H NH,
V42 '‘Bu H H CH; CH;, H H F OH H H NH,
V43 ‘Bu H H CH(CH:), CH, H H F OH H H NH,
V44 By H H CHCH(CHy), CH, H H F OH H H NH,
V-4-5 ‘Bu H H CH,Ph CH, H H F OH H H NH,
V-4-6 Bu H H CHsindol-3-yl CHf H H F OH H H NH,
V47 ‘Bu H H CHCH,SCH; CH; H H F OH H H NH
V-4-8 Bu * H * CH, H H F OH H H NH,
*R* and R™ joined together by (CH,)3 to form five-membered ring.

Table V-5.

No R' R° R® R® R* RR RR XY R R R

V51 Ph H H H CH H H F OH H H NH,
V52 Ph H H CH; CH H H F OH H H NH,
V-5-3 Ph H H  CH(CHs), CHs H H F OH H H NH,
V54 Ph H H CHCH(CHs), CHs H H F OH H H NH,
V-5~ Phh H H CH,Ph CHs H H F OH H H NH,
V56 Ph H H CHyindol-3-y] CHs H H F OH H H NH,
V-5-7 Ph H H CH,CHSCH; CH; H H F OH H H NH,
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Ne

Rl R2 RSa R3b

R4

R° R® X Y

R R® R’

V-5-8

Ph *

H

*

CHs;

H H F OH H H NH

*R* and R joined together by (CH,)s to form five-membered ring.

Table V-6.

Ne R R R® R” R" RR RR XY R R PR

V-6-1 p-Me-Ph H H H CH, H H F OH H H NH,
V-6-2 p-Me-Ph H H CH; CH; H H F OH H H NH,
V-6-3 p-Mc-Ph H H CH(CH), CH, H H F OH H H NH,
V-6-4 p-Mc-Ph H H CH,CH(CHs) CH; H H F OH H H NH,
V-6-5 p-Me-Ph H H CHyPh CH; H H F OH H H NH,
V-6-6 p-Me-Ph H H CHpindol3-yl CH; H H F OH H H NH,
V-6-7 p-Me-Ph H H CHXCH,SCH; CH; H H F OH H H NH;
V-6-8 p-Me-Ph * H * CH; H H F OH H H NH,
*R” and R® joined together by (CH,); to form five-membered ring.

Table V-7.

Ne R’ R° R*® R® R*" RR RO XY R R R

V-7-1 p-F-Ph H H H CH; H H F OH H H NH;
V-7-2 p-F-Ph H H CH; CH; H H F OH H H NH,
V-7-3 p-F-Ph H H CH(CH;), CHs H H F OH H H NH,
V744 pFPh H H CHCH(CH;), CH;, H H F OH H H NH,
V-7-6 p-F-Ph H H CHyPh CH; H H F OH H H NH,
V-7-7 p-F-Ph H H CHpindol-3-yl CHs H H F OH H H NH;
V-7-8 p-F-Ph H H CHCH,SCH; CH; H H F OH H H NH
V-7-20 p-F-Ph * H * CH; H H F OH H H NH;
*R” and R joined together by (CH,); to form five-membered ring.

Table V-8.

Ne R R° R® R® R* R R* X Y R R R

V-8-1 pCl-Ph H H H CH; H H F OH H H NH,
V-8-2 p-Cl-Ph H H CH; CH; H H F OH H H NH,
V-8-3 p-Cl-Ph H H CH(CHy), CHL H H F OH H H NH,
v-8-4 p-Cl-Ph H H CHCH(CH;), CH; H H F OH H H NH
V-8-5 p-Cl-Ph H H CH,Ph CH; H H F OH H H NH,
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Ne R' R® R® R® R" R R®* XY R R R
V-8-6 p-Cl-Ph H H CHsindol-3-yl CHy H H F OH H H NH
V-8-7 p-Cl-Ph H H CH,CH,SCH; CH; H H F OH H H NH,
V-8-8 p-Cl-Ph * H % CH;, H H F OH H H NH,
*R* and R™ joined together by (CH,)s to form five-membered ring.

Table V-9,

Ne R' R® R® R”® R* R R® XY R R KR
V91 p-Br-Ph H H H CH; H H F OH H H NH,
V-9-2 p-Br-Ph H H CH; CH; H H F OH H H NH,
V93 p-Br-Ph H H CH(CH;), CH, H H F OH H H NH,
V9-4 pBr-Ph H H CHCH(CH:;), CH; H H F OH H H NH,
V-9-6 p-Br-Ph H H CH)Ph CH; H H F OH H H NH,
V-9-7 p-Br-Ph H H CHsindol3-yl CH3 H H F OH H H NH,
V98 p-Br-Ph H H CHXCH,SCH; CHs H H F OH H H NH
V-9-20 p-Br-Ph * H * CHs H H F OH H H NH,
*R” and R*” joined together by (CHa): to form five-membered ring.

Table V-10.

No R' R° R® R" R* R R® XY R R R
V-10-1 p-I-Ph H H H CH; H H F OH H H NH;
V-10-2 p-I-Ph H H CH; CH; H H F OH H H NH
V-10-3 p-I-Ph H H CH(CH;), CHy H H F OH H H NH
V-10-4 p-I-Ph H H CHCH(CHz) CH; H H F OH H H NH;
V-10-5 p-I-Ph H H CHyPh CHs H H F OH H H NH;
V-10-6 p-I-Ph H H CHyindol-3-yl CH; H H F OH H H NH
V-10-7 p-I-Ph H H CHXCHSCH; CH; H H F OH H H NH
V-10-8 p-I-Ph * H * CH;, H H F OH H H NH;
*R” and R”° joined together by (CH,); to form five-membered ring.

Table V-11.

Ne R' R® R® R” R*" " R* X Y R R'F¥

V-11-1 CH; H H H Et H H F OH H H NH,
V-11-2 CH; H H CH;, Et H H F OH H H NH,
V-11-3 CH; H H CH(CHs), Et H H F OH H H NH,
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Ne R' R* R*®* R® R* R*" R* X Y R R PR
V-11-4 CH; H H CHXCH(CH:;), Et H H F OH H H NH,
V-11-5 CH; H H CH,Ph Et H H F OH H H NH
V-11-6 CH;, H H CHyindol-3-y] Et H H F OH H H NH,
V-11-7 CH; H H CHCH,SCH; Et H H F OH H H NH,
V-11-8 CH; * H * Et H H F OH H H NH,

*R” and R™ joined together by (CH,); to form five-membered ring.

Table V-12.
Ne R' R® R® R” R*" " RR. X Y R R*F
V-12-1 Bt H H H Et H H F OH H H NH,
V-12-2 Et H H CH; Et H H F OH H H NH,
V-12-3 Et H H CH(CH), Et H H F OH H H NH,
V-12-4 Bt H H CHCH(CH;), Et H H F OH H H NH,
V-12-5 Et H H CHyPh Et H H F OH H H NH,
V-12-6 Et H H CHyindol3-yl Et H H F OH H H NH,
V-12-7 Bt H H CHCH,SCH; Et H H F OH H H NH,
V-12-8 Et * H * Et H H F OH H H NH,
*R” and R joined together by (CH,)s to form five-membered ring.
Table V-13.
Ne R' R® R® RP R" R R® X Y R R R
V-a13-1 Pr H H H Et H H F OH H H NH,
V-13-2 Pr H H CH; Et H H F OH H H NH,
V-13-3 Pr H H CH(CHs), Et H H F OH H H NH,
V-13-4 Pr H H CHCH(CH:, Et H H F OH H H NH,
V-13-5 ‘Pr H H CH,Ph Et H H F OH H H NH,
V-13-6 Pr H H CHyindol-3-yl Et H H F OH H H NH,
V-13-7 Pr H H CHCH,SCH; Et H H F OH H H NH,
V-13-8 Pr * H * Et H H F OH H H NH,
*R* and R™ joined together by (CH,)3 to form five-membered ring.
Table V-14.
Ne R'" R° R R" R*" " R* X Y R R R
3a
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Ne R' R® R R® R* ” R* X Y R R F

3a
V-141 Bu H H H Et H H F OH H H NH,
V-14-2 '‘By H H CH; Ft H H F OH H H NH,
V-14-3 ‘Bu H H CH(CH;), Et H H F OH H H NH,
V-14-4 By H H CHCH(CH;), Et H H F OH H H NH,
V-14-5 Bu H H CH,Ph Et H H F OH H H NH,
V-14-6 ‘Bu H H CHyindol-3-yl Et H H F OH H H NH,
V-14-7 Bu H H CHCH,SCH; Et H H F OH H H NH
V-14-8 Bu * H * Et H H F OH H H NH,
*R” and R joined together by (CH,); to form five-membered ring.
Table V-15.
Ne R' R® R® R® R*" R R* X Y R R R
V-15-1 Ph H H H Et H H F OH H H NH
V-152 Ph H H CH; Et H H F OH H H NH,
V-15-3 Ph H H CH(CHj), Et H H F OH H H NH,
V-154 Ph H H CHCH(CH;, Et H H F OH H H NH,
V-15-5 Ph H H CH,Ph Et H H F OH H H NH,
V-15-6 Ph H H CH-indol-3-yl Bt H H F OH H H NH,
V-157 Ph H H CH.CH,SCH; Et H H F OH H H NH,
V-15-§ Ph * H * Et H H F OH H H NH
*R” and R™ joined together by (CH,); to form five-membered ring.
Table V-16.
Ne R’ R° R*® R” R* " R* X Y R R'FR
V-16-1 p-Me-Ph H H H Et H H F OH H H NH
V-16-2 p-Me-Ph H H CH, Et H H F OH H H NH
V-16-3 p-Me-Ph H H CH(CHs), Et H H F OH H H NH
V-16-4 p-Me-Ph H H CH,CH(CH;), Et H H F OH H H NH,
V-16-5 p-Me-Ph H H CH,Ph Et H H F OH H H NH
V-16-6 p-Me-Ph H H CHyindol3-yl Bt H H F OH H H NH,
V-16-7 p-Me-Ph H H CH,CHSCH; Et H H F OH H H NH,
V-16-8 p-Me-Ph * H * Et H H F OH H H NH,

*R” and R™ joined together by (CH,)3 to form five-membered ring.
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Table V-17.

Ne R’ R° R™ R™ R* R R®* X Y R R* R’

V-17-1 p-F-Ph H H H Et H H F OH H H NH,
V-17-2 p-F-Ph H H CH; Et H H F OH H H NH
V-17-3 p-F-Ph H H CH(CH;), Et H H F OH H H NH,
V-17-4 p-F-Ph H H CH,CH(CH;, Et H H F OH H H NH,
V-17-5 p-F-Ph H H CH,Ph Et H H F OH H H NH
V-17-6 p-F-Ph H H CHyindol-3-yl Et H H F OH H H NH
V177 p-F-Ph H H CH.CHSCH; Et H H F OH H H NH
V-17-8 p-F-Ph * H * Et H H F OH H H NH
*R* and R joined together by (CHa)3 to form five-membered ring.

Table V-18.

Ne R’ R® R® R® R* "R’ R* X Y R R PR
V-18-1 p-Cl-Ph H H H Et H H F OH H H NH
V-18-2 p-CI-Ph H H CH, Et H H F OH H H NH
V-18-3 p-Cl-Ph H H CH(CH;), Et H H F OH H H NH,
V-184 p-Cl-Ph H H CHCH(CH;, Et H H F OH H H NH,
V-18-5 p-Cl-Ph H H CH,Ph Et H H F OH H H NH,
V-18-6 p-CI-Ph H H CHyindol-3-yl Et H H F OH H H NH,
V-18-7 p-Cl-Ph H H CHCH,SCH; Et H H F OH H H NH
V-18-8 p-Cl-Ph * H * Et H H F OH H H NH,
*R” and R® joined together by (CH,); to form five-membered ring.

Table V-19.

Ne R’ R° R™ R® R* R’ R* X v R R R
V-19-1 p-Br-Ph H H H Et H H F OH H H NH,
V-19-2 p-Br-Ph H H CH; Et H H F OH H H NH
V-19-3 p-Br-Ph H H CH(CH:), Et H H F OH H H NH,
V-19-4 p-Br-Ph H H CH,CH(CH:;), Et H H F OH H H NH,
V-19-5 p-Br-Ph H H CHPh Et H H F OH H H NH,
V-19-6 p-Br-Ph H H CHyindol3-yl Et H H F OH H H NH,
V-19-7 p-Br-Ph H H CHxCH,SCH; Et H H F OH H H NH,
V-19-§ p-Br-Ph * H * Et H H F OH H H NH,

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table V-20.

Ne R’ R R*™ R™ R* R” R®* X Y R R* R’
V-20-1 p-I-Ph H H H Et H H F OH H H NH
V-20-2 p-I-lPh H H CH; Et H H F OH H H NH,
V-20-3 p-I-Ph H H CH(CH;), Ft H H F OH H H NH,
V-20-4 p-l-Ph H H CHCH(CH;) Et H H F OH H H NH;
V-20-5 p-I-lPh H H CH:Ph Et H H F OH H H NH
V-20-6 pI-Ph H H CHyindol3-yl 6t H H F OH H H NH
V-20-7 pI-Ph H H CHCH,SCH; Et H H F OH H H NH
V-20-8 p-I-Ph * H * Et H H F OH H H NH
*R* and R joined together by (CHa)3 to form five-membered ring.

Table V-21.

Ne R' R® R® R® R* " R* X Y R R R
V21-1 CH; H H H ‘t H H F OH H H NH
V212 CH, H H CH, Pt H H F OH H H NH,
V213 CH; H H CH(CH;), Pr H H F OH H H NH,
V-21-4 CH; H H CH,CH(CH;), Pr H H F OH H H NH,
V-21-5 CH; H H CH,Ph ’r H H F OH H H NH,
V-21-6 CH; H H CHpyindol-3-y] Pr H H F OH H H NH,
V-21-7 CH; H H CH,CH,SCH; Pr H H F OH H H NH,
V-21-§ CH; * H * Pt H H F OH H H NH,
*R” and R joined together by (CH,)s to form five-membered ring.

Table V-22.

Ne R' R R* R® R*" "R R* X Y R R R
V221 Bt H H H r H H F OH H H NH,
V222 Et H H CH; r H H F OH H H NH
V-22-3 Et H H CH(CH:) ’r H H F OH H H NH,
V-22-4 Et H H CH,CH(CH;, Pr H H F OH H H NH,
V-22-5 Ft H H CH,Ph Pr H H F OH H H NH,
V-22-6 Ft H H CHyindol-3-yl Pr H H F OH H H NH;
V227 Et H H CH,CH,SCH; Pr H H F OH H H NH;
V-22-8 Et * H * Pr H H F OH H H NH,

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table V-23.

Ne R' R* R® R® R*" R R®* X Y R R'FR

V-23-1 Pr H H H r H H F OH H H NH,
V-23-2 Pr H H CH; Pr H H F OH H H NH,
V-23-3 Pr H H CH(CH:), Pr H H F OH H H NH,
V234 Pr H H CH,CH(CH:), Pr H H F OH H H NH,
V-23-5 Pr H H CH,Ph ’r H H F OH H H NH,
V-23-6 Pr H H CHxindol-3-yl Pr H H F OH H H NH,
V237 Pr H H CHXCHSCH: Pr H H F OH H H NH,
V-23-8 Pr * H * Pr H H F OH H H NH,
*R* and R joined together by (CHa)3 to form five-membered ring.

Table V-24.

Ne R' R* R*® R” R* "R R* X Y R R R

V241 Bu H H H ‘ H H F OH H H NH
V-24-2 Bu H H CH; r H H F OH H H NH,
V-24-3 Bu H H CH(CH), t H H F OH H H NH,
V244 By H H CHCH(CH:), Pr H H F OH H H NH,
V-24-5 Bu H H CH,Ph ‘’t H H F OH H H NH,
V-24-6 '‘Bu H H CHyindol-3-yl Pr H H F OH H H NH,
V247 ‘Bu H H CHCHSCH; Pr H H F OH H H NH,
V-24-8 Bu * H * ‘’rt H H F OH H H NH,
*R” and R® joined together by (CH,); to form five-membered ring.

Table V-25.

Ne R' R® R® R® R*" R R* X Y R R R

V-25-1 Ph H H H r H H F OH H H NH,
V-25-2 Ph H H CH; r H H F OH H H NH
V-25-3 Ph H H CH(CH;), tr H H F OH H H NH
V254 Ph H H CH,CH(CH;), Pr H H F OH H H NH,
V-25-5 Ph H H CH,Ph ’r H H F OH H H NH,
V256 Ph H H CHyindol-3-yl Pr H H F OH H H NH,
V257 Ph H H CHxCHSCH; Pr H H F OH H H NH,
V-25-8 Ph * H * ’rt H H F OH H H NH,

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table V-26.

No R' R® R*® R® R" R R*®* X Y R R R
V-26-1 p-Me-Ph H H H Pr H H F OH H H NH
V-26-2 p-Mec-Ph H H CH; Pr H H F OH H H NH
V-26-3 p-Me-Ph H H CH(CH;), ’t H H F OH H H NH,
V-26-4 p-Me-Ph H H CH,CH(CHs;) Pr H H F OH H H NH;
V-26-5 p-Me-Ph H H CH,Ph Pr H H F OH H H NH,
V-26-6 p-Me-Ph H H CHyindol-3-y]l Pr H H F OH H H NH
V-26-7 p-Me-Ph H H CHCH.SCH; Pr H H F OH H H NH
V-26-8 p-Me-Ph * H * r H H F OH H H NI
*R* and R joined together by (CHa)3 to form five-membered ring.

Table V-27.

Ne R' R° R® R® R* " R®* X Y R R R
V-27-1 p-F-Ph H H H r H H F OH H H NH
V-27-2 p-F-Ph H H CH; Pr H H F OH H H NH
V-27-3 p-F-Ph H H CH(CH;), t H H F OH H H NH,
V-27-4 p-F-Ph H H CH,CH(CH;, Pr H H F OH H H NH,
V-27-5 p-F-Ph H H CH,Ph Pr H H F OH H H NH,
V-27-6 p-F-Ph H H CHyindol3-y] Pr H H F OH H H NH,
V-27-7 p-F-Ph H H CHCH,SCH; Pr H H F OH H H NH,
V-27-8 p-F-Ph * H * ’r H H F OH H H NH
*R” and R® joined together by (CH,); to form five-membered ring.

Table V-28.

Ne R' R° R* R® R*" R R®* X Y R R R
V-28-1 p-Cl-Ph H H H Pr H H F OH H H NH
V-28-2 p-Cl-Ph H H CH; ’r H H F OH H H NH,
V-28-3 p-Cl-Ph H H CH(CH;), t H H F OH H H NH
V-28-4 p-Cl-Ph H H CHCH(CH:, Pr H H F OH H H NH
V-28-5 p-Cl-Ph H H CH;Ph Pr H H F OH H H NH,
V-28-6 p-Cl-Ph H H CHyindol3-yl Pr H H F OH H H NH,
V-28-7 p-Cl-Ph H H CH,CH,SCH; Pr H H F OH H H NH,
V-28-8 p-Cl-Ph * H * Pr H H F OH H H NH,

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table V-29.

Ne R’ R° R* R” R* R R®* X Y R R' R’
V-29-1 p-Br-Ph H H H Pr H H F OH H H NH
V-29-2 p-Br-Ph H H CH; Pr H H F OH H H NH;
V-29-3 p-Br-Ph H H CH(CH;), Pt H H F OH H H NH,
V-29-4 p-Br-Ph H H CHxCH(CH;)» Pr H H F OH H H NH;
V-29-5 p-Br-Ph H H CH,Ph Pr H H F OH H H NH,
V-29-6 p-Br-Ph H H CHpindol-3-yl Pr H H F OH H H NH,
V-29-7 p-Br-Ph H H CHCH,SCH; Pr H H F OH H H NH,
V-29-8 p-Br-Ph * H * Pr H H F OH H H N
*R* and R joined together by (CHa)3 to form five-membered ring.

Table V-30.

Ne R' R® R® R® R*" "R R®* X Y R R R
V-30-1 p-I-Ph H H H r H H F OH H H NH
V-30-2 p-I-Ph H H CH; Pt H H F OH H H NH,
V-30-3 p-I-Ph H H CH(CH;), t H H F OH H H NH,
V-30-4 p-I-Ph H H CH,CH(CH:), Pr H H F OH H H NH,
V-30-5 p-I-Ph H H CH,Ph Pr H H F OH H H NH,
V-30-6 p-I-Ph H H CHyindol-3-yl Pr H H F OH H H NH;
V-30-7 p-l-Ph H H CH,CH,SCH; Pr H H F OH H H NH,
V-30-8 p-I-Ph * H * r H H F OH H H NH
*R” and R® joined together by (CH,); to form five-membered ring.

Table V-31.

Ne R' R* R* R R*" RR R®* XY R R R
V31-1 CHy H H H "Bu H H F OH H H NH,
V312 CH; H H CH; "Bu H H F OH H H NH
V-31-3 CH; H H CH(CH;), "Bu H H F OH H H NH;
V-31-4 CHs H H CHCH(CH;, "Bu H H F OH H H NH,
V-31-5 CH; H H CH;Ph "Bu H H F OH H H NH;
V-31-6 CH; H H CHyindol3-yl "Bu H H F OH H H NH,
V-31-7 CH; H H CHxCH,SCH; "Bu H H F OH H H NH,
V-31-8 CH; * H * "Bu H H F OH H H NH;

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table V-32.

Ne R' R* R® R® R" RR RR XY R R F

V-32-1 Bt H H H Bu H H F OH H H NH,
V-32-2 Et H H CH; "Bu H H F OH H H NH,
V-32-3 Et H H CH(CHs) "Bu H H F OH H H NH,
V-32-4 Et H H CH,CH(CH;), "Bu H H F OH H H NH,
V-32-5 Et H H CHyPh "Bu H H F OH H H NH,
V-32-6 Bt H H CHyindol3-yl "Bu H H F OH H H NH,
V-3227 Et H H CH,CH.SCH; "Bu H H F OH H H NH,
V-32-8 Et * H * "Bu H H F OH H H NH,
*R* and R joined together by (CHa)3 to form five-membered ring.

Table V-33.

Ne R' R® R® RV R* R RR XY R R FR

V-33-1 Pr H H H 'Bu H H F OH H H NH,
V-33-2 Pr H H CH; "By H H F OH H H NH,
V-33-3 Pr H H CH(CHs), "By H H F OH H H NH,
V334 Pr H H CHCH(CH;), "Bu H H F OH H H NH,
V-33-5 Pr H H CH,Ph Bu H H F OH H H NH,
V33-6 Pr H H CHs-indol-3-yl "Bu H H F OH H H NH,
V-33-7 Pr H H CHCH,SCH; "Bu H H F OH H H NH,
V-33-8 Pr * H * "Bu H H F OH H H NH,
*R” and R® joined together by (CH,); to form five-membered ring.

Table V-34.

Ne R' R* R® R R* R RR XY R R R
V-34-1 ‘Bu H H H "“Bu H H F OH H H NH,
V-34-2 Bu H H CH; "By H H F OH H H NH,
V-34-3 '‘Bu H H CH(CH;), "Bu H H F OH H H NH,
V-34-4 Bu H H CHCH(CH:, "Bu H H F OH H H NH,
V345 Bu H H CHPh "Bu H H F OH H H NH,
V-34-6 Bu H H CHyindol-3-yl "Bu H H F OH H H NH,
V-347 Bu H H CHCH,SCH; "Bu H H F OH H H NH,
V-34-8 ‘Bu * H * "Bu H H F OH H H NH,

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table V-35.

Ne R' R* R™ R” R* RR R® X Y R R R
V-35-1 Ph H H H "Bu H H F OH H H NH,
V352 Ph H H CH; "Bu H H F OH H H NH,
V-35-3 Ph H H CH(CHs), "Bu H H F OH H H NH,
V354 Ph H H CHCH(CHs)y "Bu H H F OH H H NH;
V-35-5 Ph H H CH,Ph "Bu H H F OH H H NH,
V356 Phh H H CHpindol3-yl "Bu H H F OH H H NH;
V357 Ph H H CH,CH.SCH; "Bu H H F OH H H NH
V-35-8 Ph * H * "Bu H H F OH H H NH,

*R* and R joined together by (CHa)3 to form five-membered ring.

Table V-36.

Ne R’ R° R* R™ R* RR R* X Yy R R PR
V-36-1 p-Me-Ph H H H "Bu H H F OH H H NH
V-36-2 p-Me-Ph H H CH;, "By H H F OH H H NH
V-36-3 p-Me-Ph H H CH(CH:), "By H H F OH H H NH,
V364 p-Me-Ph H H CHCH(CH;), "Bu H H F OH H H NH,
V-36-5 p-Mc-Ph H H CH,Ph "Bu H H F OH H H NH,
V-36-6 p-Me-Ph H H CHyindol-3-yl "Bu H H F OH H H NH,
V-36-7 p-Me-Ph H H CH,CH,SCH;, "Bu H H F OH H H NH,
V-36-8 p-Me-Ph * H * "Bu H H F OH H H NH
*R” and R® joined together by (CH,); to form five-membered ring.

Table V-37.

Ne R’ R° R*® R™ RY R’ R* X Y R R R
V-37-1 p-F-Ph H H H "Bu H H F OH H H NH,
V-37-2 p-F-Ph H H CH, "Bu H H F OH H H NH,
V-37-3 p-F-Ph H H CH(CH;), "Bu H H F OH H H NH,
V-37-4 p-F-Ph H H CH,CH(CH;), "Bu H H F OH H H NH
V-37-5 p-F-Ph H H CH,Ph "Bu H H F OH H H NH,
V-37-6 p-F-Ph H H CHyindol3-yl "Bu H H F OH H H NH,
V-37-7 p-F-Ph H H CH,CH,SCH; "Bu H H F OH H H NH;
V-37-§ p-F-Ph * H * "Bu H H F OH H H NH,

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table V-38.

Ne R’ R° R* R" R R R X Y R R R
V-38-1 p-Cl-Ph H H H 'Bu H H F OH H H NH,
V-38-2 p-Cl-Ph H H CH; "Bu H H F OH H H NH,
V-38-3 p-Cl-Ph H H CH(CH;s) "Bu H H F OH H H NH,
V-384 p-Cl-Ph H H CHCH(CH:) "Bu H H F OH H H NH
V-38-5 p-Cl-Ph H H CHyPh "Bu H H F OH H H NH,
V-38-6 p-Cl-Ph H H CHyindol-3-yl "Bu H H F OH H H NH,
V-38-7 p-Cl-Ph H H CHCHSCH; "Bu H H F OH H H NI
V-38-8 p-Cl-Ph * H * Bu H H F OH H H NH,
*R* and R joined together by (CHa)3 to form five-membered ring.

Table V-39.

Ne R’ R° R® R” R* RO R* X vy R R PR
V-39-1 p-Br-Ph H H H "Bu H H F OH H H NH,
V-39-2 p-Br-Ph H H CH;, "Bu H H F OH H H NH,
V-39-3 p-Br-Ph H H CH(CH;), "Bu H H F OH H H NH,
V-394 pBr-Ph H H CHCH(CH;), "Bu H H F OH H H NH,
V-39-5 p-Br-Ph H H CHyPh "Bu H H F OH H H NH,
V-39-6 p-Br-Ph H H CHyindol-3-yl "Bu H H F OH H H NH,
V-39-7 p-Br-Ph H H CHCH,SCH; "Bu H H F OH H H NH,
V-39-8 p-Br-Ph * H * "Bu H H F OH H H NH,
*R” and R® joined together by (CH,); to form five-membered ring.

Table V-40.

Ne R' R° R*®* R® R* ' R* X Y R R R
V-40-1 p-I-Ph H H H Bu H H F OH H H NH,
V-40-2 p-I-Ph H H CH, "Bu H H F OH H H NH
V-40-3 p-I-Ph H H CH(CH;) "Bu H H F OH H H NH,
V-40-4 pl-Ph H H CHCH(CH:;, "Bu H H F OH H H NH
V-40-5 p-I-Ph H H CHyPh "Bu H H F OH H H NH,
V-40-6 p-I-Ph H H CHyindol3-yl "Bu H H F OH H H NH,
V-40-7 p-I-Ph H H CH,CH,SCH; "Bu H H F OH H H NH;
V-40-8 p-I-Ph * H * "Bu H H F OH H H NH,

*R” and R™ joined together by (CH,); to form five-membered ring.

2980901-1

168 -

Gilead Exhibit 2024
PGR2023-00046 - Page 001242



Docket No. 60137.0034USU1

Table V-41.

Ne R' R* R® R® R*" R R®* X Y R R R
V41-1 CH, H H H Bz H H F OH H H NH,
V412 CH; H H CH; Bz H H F OH H H NH,
V-41-3 CH; H H CH(CH;), Bz H H F OH H H NH,
V-41-4 CH; H H CHCH(CH;) Bz H H F OH H H NH;
V-41-5 CH; H H CHyPh Bz H H F OH H H NH,
V-41-6 CH; H H CHpindol-3-y] Bz H H F OH H H NH,
V417 CHs H H CHXCH.SCHs Bz H H F OH H H NH
V-41-8 CH; * H * Bz H H F OH H H NH,

*R* and R joined together by (CHa)3 to form five-membered ring.

Table V-42.

Ne R' R R®™ R” R®" FR-” R* X Y R R F
V42-1 Et H H H Bz H H F OH H H NH,
V422 Et H H CH; Bz H H F OH H H NH
V-42-3 Et H H CH(CH3), Bz H H F OH H H NH,
V424 Et H H CHCH(CH;) Bz H H F OH H H NH,
V42-5 Et H H CH,Ph Bz H H F OH H H NH,
V-42-6 Et H H CHjindol3-yl Bz H H F OH H H NH,
V427 Bt H H CH)CH,SCH; Bz H H F OH H H NH,
V42-8 Et * H * Bz H H F OH H H NH,

*R” and R® joined together by (CH,); to form five-membered ring.

Table V-43.

Ne R' R® R®* RP R* R R*R X Y R R PR
V431 Pr H H H Bz H H F OH H H NH,
V-43-2 Pr H H CH; Bz H H F OH H H NH,
V-43-3 Pr H H CH(CH;), Bz H H F OH H H NH,
V-43-4 Pr H H CHCH(CH:;, Bz H H F OH H H NH,
V-43-5 Pr H H CH.Ph Bz H H F OH H H NH,
V-43-6 Pr H H CHxindol3-yl Bz H H F OH H H NH,
V-43-7 Pr H H CH,CH,SCH;, Bz H H F OH H H NH,
V-43-8 Pr * H * Bz H H F OH H H NH,

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table V-44.

Ne R' R* R® R® R®* R R®* X Y R R* R
V441 Bu H H H Bz H H F OH H H NH,
V-44-2 Bu H H CH; Bz H H F OH H H NH,
V-44-3 'Bu H H CH(CH;), Bz H H F OH H H NH
V-44-4 'Bu H H CHCH(CH:;), Bz H H F OH H H NH;
V-44-5 ‘Bu H H CHyPh Bz H H F OH H H NH,
V-44-6 Bu H H CHxeindol-3-y] Bz H H F OH H H NH,
V-44-7 Bu H H CHCH.SCH; Bz H H F OH H H NH,
V-44-8 Bu * H * Bz H H F OH H H NH,
*R* and R joined together by (CHa)3 to form five-membered ring.

Table V-45.

Ne R' R® R® R® R®" ” R* X Y R R R
V-45-1 Ph H H H Bz H H F OH H H NH,
V452 Ph H H CH; Bz H H F OH H H NH,
V-45-3 Ph H H CH(CH;), Bz H H F OH H H NH,
V454 Ph H H CHCH(CH;);, Bz H H F OH H H NH,
V-45-5 Ph H H CH,Ph Bz H H F OH H H NH,
V456 Ph H H CHpxindol-3-y] Bz H H F OH H H NH,
V457 Ph H H CH)CH.SCH; Bz H H F OH H H NH;
V-45-8§ Ph * H * Bz H H F OH H H NH,

*R” and R® joined together by (CH,); to form five-membered ring.

Table V-46.

Ne R’ R° R* R™ R* R R* X Y R R' PR
V-46-1 p-Me-Ph H H H Bz H H F OH H H NH
V-46-2 p-Me-Ph H H CH; Bz H H F OH H H NH
V-46-3 p-Me-Ph H H  CH(CH;), Bz H H F OH H H NH
V-46-4 p-Me-Ph H H CHCH(CH:) Bz H H F OH H H NH;
V-46-5 p-Mc-Ph H H CH,Ph Bz H H F OH H H NH
V-46-6 p-Mc-Ph H H CHyindol3yl Bz H H F OH H H NH,
V-46-7 p-Me-Ph H H CH,CH,SCH; Bz H H F OH H H NH,
V-46-8 p-Me-Ph * H * Bz H H F OH H H NH

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table V-47.

Ne R’ R° R™ R™ R* R R®* X Y R R R

V-47-1 p-F-Ph H H H Bz H H F OH H H NH,
V-47-2 p-F-Ph H H CH; Bz H H F OH H H NH
V-47-3 p-F-Ph H H CH(CH;), Bz H H F OH H H NH;
V-47-4 p-F-Ph H H CHXCH(CH;)) Bz H H F OH H H NH;
V-47-5 p-F-Ph H H CH:Ph Bz H H F OH H H NH
V-47-6 p-F-Ph H H CHyindol-3yl Bz H H F OH H H NH,
V-47-7 p-F-Ph H H CH.CH,.SCHs Bz H H F OH H H NH,
V-47-8§ p-F-Ph * H * Bz H H F OH H H NH
*R* and R joined together by (CHa)3 to form five-membered ring.

Table V-48.

Ne R’ R® R® R® R* R*-. R*®* X Y R R* R’
V-48-1 p-CI-Ph H H H Bz H H F OH H H NH
V-48-2 p-Cl-Ph H H CH, Bz H H F OH H H NH,
V-48-3 p-Cl-Ph H H CH(CH;), Bz H H F OH H H NH
V-48-4 p-Cl-Ph H H CH)CH(CH;) Bz H H F OH H H NH,
V-48-5 p-Cl-Ph H H CH,Ph Bz H H F OH H H NH,
V-48-6 p-Cl-Ph H H CHyindol3yl Bz H H F OH H H NH,
V-48-7 p-Cl-Ph H H CHCH.SCH; Bz H H F OH H H NH,
V-48-8 p-Cl-Ph * H * B H H F OH H H NH
*R” and R® joined together by (CH,); to form five-membered ring.

Table V-49.

Ne R’ R° R™ R® R* R*. R®* X Y R R® R’
V-49-1 p-Br-Ph H H H Bz H H F OH H H NH,
V-49-2 p-Br-Ph H H CH; Bz H H F OH H H NH,
V-49-3 p-Br-Ph H H CH(CHj), Bz H H F OH H H NH,
V-49-4 p-Br-Ph H H CH,CH(CH; Bz H H F OH H H NH;
V-49-5 p-Br-Ph H H CH,Ph Bz H H F OH H H NH,
V-49-6 p-Br-Ph H H CHyindol3-yl Bz H H F OH H H NH,
V-49-7 p-Br-Ph H H CH)CH,SCH; Bz H H F OH H H NH,
V-49-8 p-Br-Ph * H * Bz H H F OH H H NH,

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table V-50.

Ne R’ R R*™ R™ R®* R R®* X Y R R* R
V-50-1 p-I-Ph H H H Bz H H F OH H H NH,
V-50-2 p-I-)Ph H H CH; Bz H H F OH H H NH,
V-50-3 p-I-Ph H H CH(CH;), Bz H H F OH H H NH,
V-50-4 p-I-Ph H H CH)CH(CH;) Bz H H F OH H H NH,
V-50-5 p-I-lPh H H CH:Ph Bz H H F OH H H NH,
V-50-6 p-I-Ph H H CHyindol3-y] Bz H H F OH H H NH
V-50-7 p-I-Ph H H CHXCH,SCH: Bz H H F OH H H NH;
V-50-8 p-I-Ph * H * Bz H H F OH H H NH,

*R* and R joined together by (CHa)3 to form five-membered ring.

0
RS
‘ NH
Rz © /K
R | ” o R’ N o
R3a N—P—O
‘ aw
1 RS
CO,R* OR RO
Y X
VI
Table VI-1.
Ne R' R R® R® R" R RR XY R R
VI-1-1 CH, H H H CH, H F H OH H H
VI-1-2 CH; H H CHs CH, H F H OH H H
VI-1-3 CH; H H CH(CHs), CH, H F H OH H H
VI-1-4 CH; H H CH,CH(CH;), CH; H F H OH H H
VI-1-5s CH, H H CH-Ph CH, H F H OH H H
VI-1-6 CH; H H CHyindol3-yl CH; H F H OH H H
VI-1-7 CH; H H CHCH,SCH;, CH; H F H OH H H
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Ne

RI

R2 RSa. R3b R4

RP R X Y

R’ R®

VI-1-8 CH;j

*

H

* CH;

H F

H OH H H

*R* and R joined together by (CH,)s to form five-membered ring.

Table VI-2.

Ne R' R° R® RT R* R RR XY R R
VI2-1 Et H H H CH, H F H OH H H
VI2-2 Et H H CH; CH H F H OH H H
VI-2-3 Et H H CH(CH;), CHy H F H OH H H
VI24 Et H H CH,CH(CH;), CH; H F H OH H H
VI2-5 Et H H CHyPh CHy H F H OH H H
VI2-6 Et H H CHyindol-3-yl CHy H F H OH H H
VI2-7 Et H H CH,CH.SCH; CH; H F H OH H H
VI2-8 Et * H * CH, H F H OH H H

*R” and R® joined together by (CH,); to form five-membered ring.

Table VI-3.

Ne R' R® R*® RP R* R RR XY R R
VI3-1 Pr H H H CHy H F H OH H H
VI3-2 Pr H H CH; CH H F H OH H H
VI-3-3 Pr H H CH(CH:), CH H F H OH H H
VI3-4 Pr H H CHCH(CH;), CH; H F H OH H H
VI35 Pr H H CHPh CH H F H OH H H
VI3-6 Pr H H CHyindol-3-yl CHs H F H OH H H
VI3-7 Pr H H CH,CH,SCH; CH; H F H OH H H
VI-3-8 Pr * H * CH H F H OH H H
*R” and R joined together by (CH,); to form five-membered ring.
Table VI-4.

Ne R' R* R® R” R® R RR XY R R
VI4-1 Bu H H H CH H F H OH H H
VI4-2 Bu H H CH; CHH H F H OH H H
VI4-3 ‘Bu H H CH(CH;), CHi H F H OH H H
VI4-4 By H H CHXCH(CH;, CH;, H F H OH H H
VI4-5 By H H CHyPh CHL H F H OH H H
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Ne R' R’ R®* R® R* RR R®* XY R R
VI4-6 Bu H H CHxindol-3-yl CHi H F H OH H H
V47 Bu H H CHCHSCH, CH, H F H OH H H
VI-4-§ Bu * H * CH H F H OH H H
*R* and R™ joined together by (CH,)s to form five-membered ring.
Table VI-5.

Ne R' R* R*® R® R* RP R® X Y R R
VI5-1 Ph H H H CH, H F H OH H H
VI5-2 Ph H H CH; CH, H F H OH H H
VI-5-3 Ph H H CH(CH;), CH, H F H OH H H
VI-5-4 Ph H H CHCH(CH;, CH;, H F H OH H H
VI-5-5 Ph H H CH,Ph CH, H F H OH H H
VI-5-6 Ph H H CHyindol-3-yl CH; H F H OH H O
VI-5-7 Ph H H CHCHSCH; CH; H F H OH H O
VI-5-8 Ph * H * CH, H F H OH H H

*R” and R*” joined together by (CHa): to form five-membered ring.

Table VI-6.

Ne R' R° R™ R R* R R®* XY R R
VI-6-1 p-Me-Ph H H H CHy H F H OH H H
VI-6-2 p-Me-Ph H H CH; CH H F H OH H H
VI-6-3 p-Mc-Ph H H CH(CH:), CH H F H OH H H
VI-6-4 p-Me-Ph H H CH.CH(CH:;), CH; H F H OH H H
VI-6-5 p-Me-Ph H H CH.Ph CH H F H OH H H
VI-6-6 p-Me-Ph H H CHyindol3-yl CHs H F H OH H H
VI-6-7 p-Me-Ph H H CHXCH,SCH; CH; H F H OH H H
VI-6-8 p-Me-Ph * H * CH H F H OH H H
*R* and R joined together by (CH,)s to form five-membered ring.

Table VI-7.

Ne R R° R* R™ R* R R®* XY R R
VI-7-1 p-F-Ph H H H CH, H F H OH H H
VI-7-2 p-F-Ph H H CH, CH, H F H OH H H
VI-7-3 p-F-Ph H H CH(CHy), CH H F H OH H H
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Ne R R R* R® R* R R®* XY R R
VI-7-4 p-F-Ph H H CHCH(CH:», CH; H F H OH H H
VI-7-6 p-F-Ph H H CHPh CH, H F H OH H H
VI-7-7 p-F-Ph H H CHyindol3-yl CH; H F H OH H H
VI-7-§ pF-Ph H H CHCHSCH; CH; H F H OH H H
VI-7-20 p-F-Ph * H * CH, H F H OH H H
*R” and R joined together by (CH,): to form five-membered ring.

Table VI-8.

Ne R' R* R™ R® R®" R RO XY R R
VI-8-1 p-Cl-Ph H H H CH H F H OH H H
VI-8-2 p-Cl-Ph H H CH; CH H F H OH H H
VI-8-3 p-Cl-Ph H H CH(CH;), CH H F H OH H H
VI-8-4 p-CI-Ph H H CHCH(CH;, CH; H F H OH H H
VI-8-5 p-CI-Ph H H CHPh CH H F H OH H H
VI-8-6 p-CI-Ph H H CHyindol-3-yl CHy H F H OH H H
VI-8-7 p-Cl-Ph H H CHCH,SCH; CH; H F H OH H H
VI-8-8 p-Cl-Ph * H * CH H F H OH H H
*R” and R joined together by (CH,)s to form five-membered ring.

Table VI-9.

Ne R R° R*® R® R* R> R® X Y R R
VI9-1 pBr-Ph H H H CH H F H OH H H
VI9-2 p-Br-Ph H H CH; CHs H F H OH H H
VI-9-3 p-Br-Ph H H CH(CHs), CH H F H OH H H
VI-9-4 p-Br-Ph H H CHCH(CH;), CH; H F H OH H H
VI-9-6 p-Br-Ph H H CH,Ph CH H F H OH H H
VI-9-7 p-Br-Ph H H CHyindol-3-yl CH; H F H OH H H
VI-9-8§ p-Br-Ph H H CHCHSCH; CHy H F H OH H H
VI-9-20 p-Br-Ph * H * CH H F H OH H H

*R* and R™ joined together by (CH,)3 to form five-membered ring.

Table VI-10.

Ne R R® R™ R™ R R RE XY R R
VI-10-1 pI-Ph H H H CH, H F H OH H H
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Ne R R R* R® R* R R®* XY R R
VI-10-2 pI-Ph H H CH; CH, H F H OH H H
VI-10-3 p-I-Ph H H CH(CHy) CH, H F H OH H H
VI-10-4 pI-Ph H H CHCH(CH;, CH; H F H OH H H
VI-10-5 p-I-Ph H H CHyPh CH, H F H OH H H
VI-10-6 p-I-Ph H H CHyindol3yl CH, H F H OH H H
VI-10-7 pI-Ph H H CH)CH,SCH; CH; H F H OH H H
VI-10-8 p-I-Ph * H * CH; H F H OH H H
*R” and R™ joined together by (CH,); to form five-membered ring.

Table VI-11.

Ne R' R R® R® R®" R R®* X Y R R
VI-11-1 CH; H H H Et H F H OH H H
VI-11-2 CH; H H CH; Et H F H OH H H
VI-{11-3 CH; H H CH(CH:), Et H F H OH H H
VI-1144 CH, H H CH,CH(CH;), Et H F H OH H H
VI-11-5 CH; H H CH,Ph Et H F H OH H H
VI-11-6 CH; H H CHjindol-3-yl Et H F H OH H H
VI-11-7 CH; H H CH,CHSCH; Et H F H OH H H
VI-11-8 CH; * H * Et H F H OH H H
*R” and R joined together by (CH,): to form five-membered ring.

Table VI-12.

Ne R' R R® R” R" " R*®. X Y R R
VI-12-1 Et H H H Et H F H OH H H
VI-[12-2 Et H H CH; Et H F H OH H H
VI-12-3 Et H H CH(CH;), Et H F H OH H H
VI-1244 Et H H CHCH(CH:, Et H F H OH H H
VI-12-5 Et H H CHPh Et H F H OH H H
VI-12-6 Et H H CHyindol3-yl Et H F H OH H H
VI-12-7 Et H H CHCH,SCH;, Et H F H OH H H
VI-12-8 Et * H * Et H F H OH H H

*R” and R™ joined together by (CH,)s to form five-membered ring.

Table VI-13.
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Ne R' R® R* R® R* R R* X Y R R
VI-13-1 Pr H H H Et H F H OH H H
VI-13-2 Pr H H CH; Et H F H OH H H
VI-13-3 Pr H H CH(CHs), Et H F H OH H H
VI-13-4 Pr H H CHCH(CH;, Et H F H OH H H
VI-13-5 Pr H H CH,Ph Et H F H OH H H
VI-13-6 Pr H H CHyindol-3-yl Bt H F H OH H H
VI-13-7 Pr H H CHCH,SCH; Et H F H OH H H
VI-13-8 Pr * H * Et H F H OH H H

*R” and R™ joined together by (CH,)3 to form five-membered ring.

Table VI-14.
Ne R' R° R*™ R® R®* R R® X Y R R
VI-14-1 ‘Bu H H H Et H F H OH H H
VI-14-2 ‘Bu H H CH Et H F H OH H H
VI-14-3 ‘Bu H H CH(CH), Et H F H OH H H
VI-14-4 ‘Bu H H CHCHCH:), Et H F H OH H H
VI-14-5 ‘Bu H H CHyPh Et H F H OH H H
VI-14-6 'Bu H H CHyindol3yl Bt H F H OH H H
VI-14-7 'Bu H H CHCHSCH; Ft H F H OH H H
VI-14-8 Bu * H * Et H F H OH H H
*R” and R™ joined together by (CH,); to form five-membered ring.
Table VI-15.
Ne R' R® R® R® R" " R* X Y R R
VI-15-1 Ph H H H Et H F H OH H H
VI-152 Ph H H CH; Et H F H OH H H
VI-15-3 Ph H H CH(CHa), Et H F H OH H H
VI-154 Ph H H CH,CH(CH;), Et H F H OH H H
VI-15-5 Ph H H CH,Ph Et H F H OH H H
VI[15-6 Ph H H CHyindol-3-yl Et H F H OH H H
VI115-7 Ph H H CH,CHSCH; Et H F H OH H H
VI-15-8 Ph * H * Et H F H OH H H
*R” and R™ joined together by (CH,); to form five-membered ring.
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Table VI-16.

Ne R R* R™ R™ R®" R R®* X Y R R
VI-16-1 p-Me-Ph H H H Et H F H OH H H
VI-16-2 p-Me-Ph H H CH; Et H F H OH H H
VI-16-3 p-Me-Ph H H  CH(CH:) Et H F H OH H H
VI-16-4 p-Me-Ph H H CH,CH(CH;) Et H F H OH H H
VI-16-5 p-Me-Ph H H CH;Ph Et H F H OH H H
VI-16-6 p-Me-Ph H H CHs-indol-3-yl Et H F H OH H H
VI-16-7 p-Me-Ph H H CHCHSCH; Et H F H OH H H
VI-16-8 p-Me-Ph * H * Et H F H OH H H
*R* and R joined together by (CHa)3 to form five-membered ring.

Table VI-17.

Ne R R° R* R™ R* "R’ R* X Y R R

VI-17-1 p-F-Ph H H H Et H F H OH H H

VI-17-2 p-F-Ph H H CH; Et H F H OH H H

VI-17-3 p-F-Ph H H CH(CHy), Et H F H OH H H

VI-17-4 p-F-Ph H H CHCH(CH;, Bt H F H OH H H

VI-17-5 p-F-Ph H H CH;Ph Et H F H OH H H

VI-17-6 p-F-Ph H H CHyindol-3-yl Et H F H OH H H

VI-17-7 p-F-Ph H H CHCH,SCH;, Et H F H OH H H

VI-17-8 p-F-Ph * H * Et H F H OH H H

*R” and R® joined together by (CH,); to form five-membered ring.

Table VI-18.

Ne R R® R™ R® R®* R R* X Y R R
VI-18-1 p-Cl-Ph H H H Et H F H OH H H
VI-18-2 p-CI-Ph H H CH; Et H F H OH H H
VI-18-3 p-Cl-Ph H H CH(CH;), Et H F H OH H H
VI-18-4 p-CI-Ph H H CH,CH(CH:;), Et H F H OH H H
VI-18-5 p-CI-Ph H H CH,Ph Et H F H OH H H
VI-18-6 p-CI-Ph H H CHydindol3-yl Et H F H OH H H
VI-18-7 p-Cl-Ph H H CH,CH,SCH; Et H F H OH H H
VI-18-8 p-Cl-Ph * H * Et H F H OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table VI-19.

Ne R’ R° R*™ R™ R* R R*® X Y R R
VI-19-1 p-Br-Ph H H H Et H F H OH H H
VI-19-2 p-Br-Ph H H CH; Et H F H OH H H
VI-19-3 p-Br-Ph H H CH(CHs), Ft H F H OH H H
VI-19-4 p-Br-Ph H H CH,CH(CH;) Et H F H OH H H
VI-19-5 p-Br-Ph H H CH,Ph Et H F H OH H H
VI-19-6 p-Br-Ph H H CHe-indol-3-yl Et H F H OH H H
VI-19-7 p-Br-Ph H H CH,CH.SCH; Et H F H OH H H
VI-19-8 p-Br-Ph * H * Et H F H OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table VI-20.

Ne R R R*™ R™ R* "R R*®* X Y R R
VI-20-1 p-I-Ph H H H Et H F H OH H H
VI-20-2 p-I-Ph H H CH; Et H F H OH H H
VI20-3 p-I-Ph H H CH(CHi) Et H F H OH H H
VI-20-4 pIl-Ph H H CHCH(CH;, Et H F H OH H H
VI-20-5 p-I-Ph H H CH:Ph Et H F H OH H H
VI-20-6 p-I-Ph H H CHpindol-3-yl Et H F H OH H H
VI-20-7 p-I-Ph H H CHXCH,SCH; Et H F H OH H H
VI-20-8 p-I-Ph * H * Et H F H OH H H

*R” and R® joined together by (CH,); to form five-membered ring.

Table VI-21.

Ne R' R R® R® R®*" R R* X v R R
VI21-1 CH; H H H ™ H F H OH H H
VI21-2 CH; H H CH; ™ H F H OH H H
VI-21-3 CH; H H CH(CH;), tr H F H OH H H
VI-2144 CH; H H CHCH(CH;), Pr H F H OH H H
VI221-5 CH; H H CH,Ph ’t H F H OH H H
VI-21-6 CH; H H CHxindol3-yl Pr H F H OH H H
VI-21-7 CH; H H CHCH,SCH; Pr H F H OH H H
VI-21-8 CH; * H * ’t H F H OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table VI-22.

Ne R" R® R® R* R®" R”. R®* X Y R R
VI22-1 Et H H H r H F H OH H H
VI-22-2 Et H H CH;s ’r H F H OH H H
VI-22-3 Et H H CH(CH,), ’r H F H OH H H
VI-2244 Et H H CH,CH(CH;), Pr H F H OH H H
VI-22-5 Et H H CHPh r H F H OH H H
VI-22-6 Et H H CHiindol3-yl Pr H F H OH H H
VI-22-7 Bt H H CHCHSCH; Pr H F H OH H H
VI-22-8 Et * H % ' H F H OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table VI-23.

Ne R' R® R® RP R*" R R* X Y R R
VI23-1 Pr H H H r H F H OH H H
VI-23-2 Pr H H CH; Pr H F H OH H H
VI-23-3 Pr H H CH(CHs), Pr H F H OH H H
VI23-4 Pr H H CHXCH(CH;, Pr H F H OH H H
VI-23-5 Pr H H CH,Ph ’r H F H OH H H
VI-23-6 Pr H H CHyindol-3-yl Pr H F H OH H H
VI-23-7 Pr H H CHCHSCH; Pr H F H OH H H
VI23-8 Pr * H * ’r H F H OH H H
*R” and R joined together by (CH,)s to form five-membered ring.
Table VI-24.

Ne R' R* R® R” R* R R* X Y R R
VI-24-1 ‘Bu H H H ' H F H OH H H
VI-24-2 ‘Bu H H CH; ‘ H F H OH H H
VI-24-3 Bu H H CH(CH:), r H F H OH H H
VI244 Bu H H CHCH(CH;), Pr H F H OH H H
VI-24-5 ‘Bu H H CH,Ph ’r H F H OH H H
VI-24-6 Bu H H CHyindol-3-yl Pr H F H OH H H
VI247 Bu H H CH,CH.SCH; ’r H F H OH H H
VI-24-8 ‘Bu * H * Pt H F H OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table VI-25.

Ne R" R® R® R R* R R® X Y R R
VI-25-1 Ph H H H Pt H F H OH H H
VI-252 Ph H H CH; t H F H OH H H
VI-25-3 Ph H H CH(CH:), r H F H OH H H
VI-2544 Ph H H CHCH(CH:;), Pr H F H OH H H
VI-25-5 Ph H H CH:Ph P+ H F H OH H H
VI-25-6 Ph H H CHyindol-3-yl Pr H F H OH H H
VI-25-7 Ph H H CHCHSCH; Pr H F H OH H H
VI-25-8 Ph * H * r H F H OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table VI-26.

Ne R R R*™ R™ R* "R R* X Y R R
VI-26-1 p-Me-Ph H H H Pr H F HOH H H
VI-26-2 p-Me-Ph H H CH; r H F H OH H H
VI-26-3 p-Me-Ph H H  CH(CHy), Pr H F H OH H H
VI-26-4 p-Me-Ph H H CH.CH(CH:;, Pr H F H OH H H
VI-26-5 p-Mc-Ph H H CH.Ph Pr H F H OH H H
VI-26-6 p-Me-Ph H H CHyindol-3-yl Pr H F H OH H H
VI-26-7 p-Me-Ph H H CH,CH,SCH; Pr H F H OH H H
VI-26-8 p-Me-Ph * H * Pr H F H OH H H

*R” and R® joined together by (CH,); to form five-membered ring.

Table VI-27.

Ne R' R® R*® R” R R R* X Y R R
VI-27-1 p-F-Ph H H H Pr H F H OH H H
VI-27-2 p-F-Ph H H CHs r H F H OH H H
VI-27-3 p-F-Ph H H CH(CH;), s H F H OH H H
VI-27-4 p-F-Ph H H CHCH(CH;, Pr H F H OH H H
VI-27-5 p-F-Ph H H CH,Ph Pr H F H OH H H
VI-27-6 p-F-Ph H H CHyindol-3-yl Pr H F H OH H H
VI-27-7 p-F-Ph H H CHCH,SCH; Pr H F H OH H H
VI1-27-8 p-F-Ph * H * Pr H F H OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table VI-28,

No R' R* R® R”® R®" R R®* X Y R R
VI-28-1 p-Cl-Ph H H H Pr H F H OH H H
VI-28-2 p-Cl-Ph H H CHs Pr H F H OH H H
VI-28-3 p-Cl-Ph H H CH(CH;), Pr H F H OH H H
VI-28-4 p-Cl-Ph H H CHCH(CHs;)» Pr H F H OH H H
VI-28-5 p-Cl-Ph H H CH,Ph Pr H F H OH H H
VI-28-6 p-Cl-Ph H H CHp-indol-3-yl Pr H F H OH H H
VI-28-7 p-Cl-Ph H H CHCHSCH; Pr H F H OH H H
VI-28-8 p-Cl-Ph * H * r H F H OH H H
*R* and R joined together by (CHa)3 to form five-membered ring.

Table VI-29,

Ne R' R® R* R” R*" " R®* X Y R R
VI-29-1 p-Br-Ph H H H r H F HOH H H
VI-29-2 p-Br-Ph H H CH; Pr H F H OH H H
VI-29-3 p-Br-Ph H H CH(CH;), t H F H OH H H
VI-29-4 p-Br-Ph H H CH,CH(CH;) Pr H F H OH H H
VI-29-5 p-Br-Ph H H CH,Ph Pr H F H OH H H
VI-29-6 p-Br-Ph H H CHyindol-3-yl Pr H F H OH H H
VI-29-7 p-Br-Ph H H CHCH,SCH; Pr H F H OH H H
VI-29-8 p-Br-Ph * H * Pr H F H OH H H
*R” and R® joined together by (CH,); to form five-membered ring.

Table VI-30.

Ne R' R® R*® R” R R R* X Y R R
VI-30-1 p-I-Ph H H H Pr H F H OH H H
VI-30-2 p-I-Ph H H CHs r H F H OH H H
VI-30-3 p-I-Ph H H CH(CHs), r H F H OH H H
VI-30-4 p-I-Ph H H CHCH(CH;), Pr H F H OH H H
VI-30-5 p-I-Ph H H CHyPh Pr H F H OH H H
VI-30-6 p-I-Ph H H CHyindol3-yl Pr H F H OH H H
VI-30-7 p-l-Ph H H CH.CH.SCH; Pr H F H OH H H
VI-30-8 p-I-Ph * H * Pr H F H OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table VI-31.

Ne R" R* R® R® R® R R* X Y R R
VI31-1 CH; H H H "By H F H OH H H
VI31-2 CH; H H CH; "Bu H F H OH H H
VI-31-3 CH; H H CH(CHs), "Bu H F H OH H H
VI-3144 CH; H H CHyCH(CHs), "Bu H F H OH H H
VI-31-5 CH; H H CH:Ph "Bu H F H OH H H
VI-31-6 CH; H H CHzindol-3-yl "Bu H F H OH H H
VI-31-7 CH; H H CH)CH.SCH; "Bu H F H OH H H
VI-31-8 CH; * H * "Bu H F H OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table VI-32.

Ne R' R® R* R™ R* RO RO X Yy R R
VI-32-1 Et H H H "Bu H F H OH H H
VI-32-2 Et H H CH, "By H F H OH H H
VI-32-3 Et H H CH(CH:), "By H F H OH H H
VI-32-4 Et H H CH.CH(CH;, "By H F H OH H H
VI-32-5 Et H H CH.Ph "Bu H F H OH H H
VI-32-6 Et H H CHxindol-3-yl "Bu H F H OH H H
VI-32-7 Et H H CHCH,SCH; "Bu H F H OH H H
VI-32-8 Et * H * "Bu H F H OH H H

*R” and R® joined together by (CH,); to form five-membered ring.

Table VI-33.

Ne R' R® R®* RP R* R RPR XY R R
VI-33-1 Pr H H H "Bu H F H OH H H
VI-33-2 Pr H H CH; "Bu H F H OH H H
VI-33-3 Pr H H CH(CH;), "Bu H F H OH H H
VI-334 Pr H H CH,CH(CH;, "Bu H F H OH H H
VI-33-5 Pr H H CHyPh "Bu H F H OH H H
VI-33-6 Pr H H CHyindol-3-yl "Bu H F H OH H H
VI-33-7 Pr H H CHCH,SCH; "Bu H F H OH H H
VI-33-8 Pr * H * "Bu H F H OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table VI-34.

Ne R" R* R® R® R® R R®* X Y R F
VI-34-1 By H H H "By H F H OH H H
VI-34-2 Bu H H CH; "Bu H F H OH H H
VI-34-3 '‘Bu H H CH(CHs), "By H F H OH H H
VI-34-4 Bu H H CH,CH(CHs;), "Bu H F H OH H H
VI-34-5 ‘Bu H H CH,Ph "Bu H F H OH H H
VI-34-6 ‘Bu H H CHyindol-3-yl "Bu H F H OH H H
VI-34-7 Bu H H CHCH,SCH; "Bu H F H OH H H
VI-34-8 Bu * O * "Bu H F H OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table VI-35.

Ne R' R° R® R® R* RR R* X vy R R
VI-35-1 Ph H H H "Bu H F H OH H H
VI352 Ph H H CH, "By H F H OH H H
VI-35-3 Ph H H CH(CH;), "By H F H OH H H
VI-35-4 Ph H H CH,CH(CH;), "Bu H F H OH H H
VI-35-5 Ph H H CH,Ph "Bu H F H OH H H
VI-35-6 Ph H H CHyindol-3-yl "Bu H F H OH H H
VI-357 Ph H H CHCHSCH; "Bu H F H OH H H
VI-35-8 Ph * H * "Bu H F H OH H H

*R” and R® joined together by (CH,); to form five-membered ring.

Table VI-36.

Ne R' R® R*® R” R®" R R®* X Y R R
VI-36-1 p-Me-Ph H H H "Bu H F H OH H H
VI-36-2 p-Me-Ph H H CH; "Bu H F H OH H H
VI-36-3 p-Me-Ph H H  CH(CHa), "Bu H F H OH H H
VI-36-4 p-Me-Ph H H CHCH(CH;», "Bu H F H OH H H
VI-36-5 p-Mc-Ph H H  CH;Ph "Bu H F H OH H H
VI-36-6 p-Me-Ph H H CH-indol-3-yl "Bu H F H OH H H
VI-36-7 p-Me-Ph H H CH:CH,SCH; "Bu H F H OH H H
VI-36-8 p-Me-Ph * H * "Bu H F H OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table VI-37.

Ne R R® R*® R” R*" R R®* X Y R R
VI-37-1 p-F-Ph H H H "Bu H F H OH H H
VI-37-2 p-F-Ph H H CH; "Bu H F H OH H H
VI-37-3 p-F-Ph H H CH(CH;), "By H F H OH H H
VI-37-4 p-F-Ph H H CH.CH(CH;) "Bu H F H OH H H
VI-37-5 p-F-Ph H H CH,Ph "Bu H F H OH H H
VI-37-6 p-F-Ph H H CHe-indol-3-y] "Bu H F H OH H H
VI-37-7 p-F-Ph H H CHCH,SCH; "Bu H F H OH H H
VI-37-8 p-F-Ph * H * Bu H F H OH H H
*R” and R joined together by (CH,): to form five-membered ring.

Table VI-38.

Ne R R° R® R® R* R R®P X Y R R
VI-38-1 p-CI-Ph H H H "Bu H F H OH H H
VI-38-2 p-CI-Ph H H CH, "Bu H F H OH H H
VI-38-3 p-CI-Ph H H CH(CH:), "Bu H F H OH H H
VI-384 p-Cl-Ph H H CHCH(CH;), "Bu H F H OH H H
VI-38-5 p-CI-Ph H H CH;Ph "Bu H F H OH H H
VI-38-6 p-Cl-Ph H H CHs-indol-3-yl "Bu H F H OH H H
VI-38-7 p-Cl-Ph H H CH,CH,SCH; "Bu H F H OH H H
VI-38-8 p-Cl-Ph * H * "Bu H F H OH H H
*R” and R joined together by (CH,)s to form five-membered ring.

Table VI-39.

Ne R R° R* R® R*Y R R* X Y R R
VI-39-1 p-Br-Ph H H H Bu H F H OH H H
VI-39-2 p-Br-Ph H H CH; "Bu H F H OH H H
VI-39-3 p-Br-Ph H H CH(CHs), "Bu H F H OH H H
VI-39-4 p-Br-Ph H H CHCH(CH;; "Bu H F H OH H H
VI-39-5 p-Br-Ph H H CH:Ph "Bu H F H OH H H
VI-39-6 p-Br-Ph H H CHjindol-3-yl "Bu H F H OH H H
VI-39-7 p-Br-Ph H H CHCH.SCH; "Bu H F H OH H H
VI-39-8 p-Br-Ph * H * "Bu H F H OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table VI-40.

Ne R R® R® R” R®" R R* X Y R F
VI-40-1 pI-Ph H H H "Bu H F H OH H H
VI-40-2 p-I-Ph H H CHs "Bu H F H OH H H
VI-40-3 p-I-Ph H H  CH(CHs) "Bu H F H OH H H
VI-40-4 p-l-Ph H H CH.CH(CHs)» "Bu H F H OH H H
VI-40-5 p-I-Ph H H CHyPh "Bu H F H OH H H
VI-40-6 p-I-Ph H H CHy-indol-3-yl "Bu H F H OH H H
VI-40-7 pl-Ph H H CHCHSCH; "Bu H F H OH H H
VI-40-8 p-I-Ph * H * "Bu H F H OH H H
*R” and R joined together by (CH,): to form five-membered ring.

Table VI-41.

Ne R' R* R®™ R® R®* R*R. R®* X Y R R
VI41-1 CH; H H H Bz H F H OH H H
VI41-2 CH; H H CH, Bz H F HOH H H
VI-41-3 CH; H H CH(CH)), Bz H F H OH H H
VI41-4 CH; H H CH,CH(CH;) Bz H F H OH H H
VI-41-5 CH; H H CH,Ph Bz H F HOH H H
VI41-6 CH; H H CHyindol3-yl Bz H F H OH H H
VI41-7 CH; H H CHCH,SCH; Bz H F H OH H H
VI-41-8 CH; * H * B H F H OH H H
*R” and R joined together by (CH,)s to form five-membered ring.

Table VI-42.

Ne R' R® R® R R* RO R* X v R R
VI42-1 Et H H H Bz H F H OH H H
VI42-2 Et H H CH; Bz H F H OH H H
VI42-3 Et H H CH(CH;3), Bz H F H OH H H
VI-42-4 Et H H CHXCH(CH;) Bz H F H OH H H
VI42-5 Et H H CH,Ph Bz H F H OH H H
VI42-6 Bt H H C(CHxindol-3-yl Bz H F H OH H H
VI42-7 Et H H CHxCH,SCH; Bz H F H OH H H
VI-42-8 Et * H * Bz H F H OH H H
*R” and R joined together by (CH,)s to form five-membered ring.
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Table VI-43.

Ne R" R* R® R® R* R R® X Y R R
VI43-1 Pr H H H Bz H F H OH H H
VI-43-2 Pr H H CH;, Bz H F H OH H H
VI-43-3 Pr H H CH(CH;), Bz H F H OH H H
VI43-4 Pr H H CHCH(CH;) Bz H F H OH H H
VI-43-5 Pr H H CHyPh Bz H F H OH H H
V1-43-6 Pr H H CHyindol3-yl Bz H F H OH H H
VI43-7 Pr H H CHCH,SCH; Bz H F H OH H H
VI-43-8 Pr * H * Bz H F H OH H H
*R” and R joined together by (CH,): to form five-membered ring.
Table VI-44.

Ne R' R* R® R” R* 'R R* X Y R R
VI-44-1 Bu H H H Bz H F H OH H H
VI-44-2 ‘By H H CH, Bz H F H OH H H
VI-44-3 ‘Buy H H CH(CH;), Bz H F H OH H H
VI-444 Bu H H CHCH(CH:), Bz H F H OH H H
VI-44-5 '‘Bu H H CH,Ph Bz H F H OH H H
VI-44-6 Bu H H CHy-indol3-yl Bz H F H OH H H
VI-44-7 '‘Bu H H CHyCH,SCH; Bz H F H OH H H
VI44-8 ‘Bu * H * Bz H F H OH H H
*R” and R joined together by (CH,)s to form five-membered ring.
Table VI-45.

Ne R' R° R*® R® R* R R* X v R R
VI-45-1 Ph H H H Bz H F H OH H H
VI452 Ph H H CH; Bz H F H OH H H
VI45-3 Ph H H CH(CH;), Bz H F H OH H H
VI454 Ph H H CH,CH(CH;, Bz H F H OH H H
VI45-5 Ph H H CH,Ph Bz H F H OH H H
VI45-6 Ph H H CHyindol-3yl Bz H F H OH H H
VI457 Ph H H CH,CH,SCH; Bz H F H OH H H
VI-45-8 Ph * H * Bz H F H OH H H
*R” and R joined together by (CH,)s to form five-membered ring.
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Table VI-46.

Ne R’ R* R™ R™ R®" R R®* X Y R R
VI-46-1 p-Me-Ph H H H Bz H F H OH H H
VI-46-2 p-Me-Ph H H CH; Bz H F H OH H H
VI-46-3 p-Mce-Ph H H  CH(CH:), Bz H F H OH H H
VI-46-4 p-Me-Ph H H CH.CH(CH;) Bz H F H OH H H
VI-46-5 p-Me-Ph H H CH;Ph Bz H F H OH H H
VI-46-6 p-Me-Ph H H CHs-indol-3-yl Bz H F H OH H H
VI-46-7 p-Me-Ph H H CHXCH,SCH;, Bz H F H OH H H
VI-46-8 p-Me-Ph * H * Bz H F H OH H H
*R” and R joined together by (CH,): to form five-membered ring.

Table VI-47.

Ne R R° R* R™ R* R R* X Y R R

VI-47-1 p-F-Ph H H H Bz H F H OH H H

VI-47-2 p-F-Ph H H CH; Bz H F H OH H H

VI1-47-3 p-F-Ph H H CH(CHs), Bz H F H OH H H

VI47-4 p-F-Ph H H CHCH(CH;), Bz H F H OH H H

VI1-47-5 p-F-Ph H H CH.Ph Bz H F H OH H H

VI-47-6 p-F-Ph H H CHyindol-3-yl Bz H F H OH H H

VI47-7 p-F-Ph H H CHXCH.SCH; Bz H F H OH H H

VI-47-8 p-F-Ph * H * B H F H OH H H

*R” and R joined together by (CH,)s to form five-membered ring.

Table VI-48.

Ne R R® R™ R® R®* RPR. R®* X Y R R
VI-48-1 p-Cl-Ph H H H Bz H F H OH H H
VI-48-2 p-CI-Ph H H CHs Bz H F H OH H H
VI-48-3 p-CI-Ph H H CH(CH;) Bz H F HOH H H
VI-48-4 p-Cl-Ph H H CHCH(CH;) Bz H F H OH H H
VI-48-5 p-Cl-Ph H H CH,Ph Bz H F HOH H H
VI-48-6 p-CI-Ph H H CHdindol3-yl Bz H F H OH H H
VI-48-7 p-Cl-Ph H H CH,CH,SCH; Bz H F H OH H H
VI-48-8 p-Cl-Ph * H * Bz H F H OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.

2980901-1

- 188 -

Gilead Exhibit 2024
PGR2023-00046 - Page 001262



Docket No. 60137.0034USU1

Table VI-49.

Ne R’ R° R*™ R™ R®" R R®* X Y R R
VI-49-1 p-Br-Ph H H H Bz H F H OH H H
VI-49-2 p-Br-Ph H H CH; Bz H F H OH H H
VI-49-3 p-Br-Ph H H CH(CH;), Bz H F H OH H H
VI-49-4 p-Br-Ph H H CH,CH(CH;) Bz H F H OH H H
VI-49-5 p-Br-Ph H H CH:Ph Bz H F H OH H H
VI-49-6 p-Br-Ph H H CHyindol-3-yl Bz H F H OH H H
VI-49-7 p-Br-Ph H H CH.CH,SCH; Bz H F H OH H H
VI-49-8 p-Br-Ph * H * Bz H F H OH H H
*R” and R joined together by (CH,): to form five-membered ring.

Table VI-50.

Ne R R R*™ R™ R* R”R- R* X Y R R
VI-50-1 p-I-Ph H H H Bz H F H OH H H
VI-50-2 p-I-Ph H H CH; Bz H F H OH H H
VI-50-3 p-I-Ph H H CH(CH:) Bz H F H OH H H
VI-50-4 pI-Ph H H CHCH(CH;), Bz H F H OH H H
VI-50-5 p-I-Ph H H CH.Ph Bz H F H OH H H
VI-50-6 p-I-Ph H H CHyindol-3-yl Bz H F H OH H H
VI-50-7 p--Ph H H CHXCH,SCH; Bz H F H OH H H
VI-50-8 p-I-Ph * H * B H F H OH H H

*R” and R® joined together by (CH,); to form five-membered ring.
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Table VII-1.
Ne R'" R R® R R® R R XY R R K
VII-i-1 CH; H H H CH; H F H OH H H NH,
VII-1-2 CH; H H CH; CH; H F H OH H H NH,
VII-1-3 CH; H H CH(CH;), CH; H F H OH H H NH,
V-1 4 CH; H H CHCH(CHs) CHs H F H OH H H NH;
VII-1-s CH; H H CHyPh CHs H F H OH H H NH
VII-1-6 CH; H H CHz-indol-3-yl CHs H F H OH H H NH;
ViI-1-7 CH; H H CH,CH,SCH; CH; H F H OH H H NH,
VIiI-1-8 CH; * H * CH; H F H OH H H NH,
*R* and R™ joined together by (CH,)3 to form five-membered ring.
Table VII-2.
Ne R' R° R*® R” R" R R* X Y R R R
ViI-2-1 Et H H H CH; H F H OH H H NH;
VII-2-2 Et H H CH; CH; H F H OH H H NH
VII-2-3 Et H H CH(CHs), CH; H F H OH H H NH;
Viil-24 Et H H CH,CH(CH;); CH; H F H OH H H NH
ViI-2-Ss Et H H CH,Ph CH; H F H OH H H NH;
VII-2-6 Et H H CHy-indol-3-yl CH; H F H OH H H NH
ViI-2-7 Et H H CH,CH,SCH; CH; H F H OH H H NH,
VIiI-2-8 Et * H * CH, H F H OH H H NH,
*R* and R joined together by (CH,)s to form five-membered ring.
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Table VII-3.

Ne R" R* R® R® R®" R R®* X Y R R R

VII-3-1 Pr H H H CH, H F H OH H H NH,
VII-3-2 Pr H H CH; CH, H F H OH H H NH,
VII-3-3 Pr H H CH(CH;), CH, H F H OH H H NH,
VII-3-4 Pr H H CHCH(CHs), CH; H F H OH H H NH,
VII-3-5 Pr H H CHyPh CH, H F H OH H H NH,
VII-3-6 Pr H H CHyindol-3-yl CHy H F H OH H H NH,
VII-3-7 Pr H H CHCHSCH; CH; H F H OH H H NH,
VII-3-8 Pr * H % CHs H F H OH H H NH,
*R* and R joined together by (CHa)3 to form five-membered ring.

Table VII-4.

Ne R' R’ R*® R® R* R R®* XY R R R

ViI-44-1 Bu H H H CH; H F H OH H H NH,
VII-4-2 Bu H H CH; CH, H F H OH H H NH,
VII-4-3 ‘Bu H H CH(CHj), CH; H F H OH H H NH,
VII-44-4 Bu H H CH,CH(CH;), CH; H F H OH H H NH,
VII-4-5 Bu H H CH,Ph CHs H F H OH H H NH,
VII-4-6 ‘Bu H H CHjindol3-yl CH; H F H OH H H NH,
Vll-47 ‘Bu H H CHCH,SCH; CH; H F H OH H H NH,
VII-4-§ ‘Bu * H * CHy H F H OH H H NH,
*R” and R joined together by (CH,)s to form five-membered ring.

Table VII-5.

Ne R' R® R® RP R* R R XY R R R

VII5-1 Ph H H H CH, H F H OH H H NH,
VII-5-2 Ph H H CH; CH, H F H OH H H NH
VII-5-3 Ph H H CH(CH:), CH, H F H OH H H NH
VII5-4 Ph H H CH,CH(CH;), CH; H F H OH H H NH
VII-5-5 Ph H H CH,Ph CH, H F H OH H H NH,
VII5-6 Ph H H CHyindol-3-yl CH; H F H OH H H NH,
VII-5-7 Ph H H CH,CH.SCH; CH; H F H OH H H NH,
VII-5-8 Ph * H * CH; H F H OH H H NH,
*R” and R joined together by (CH,)s to form five-membered ring.
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Table VII-6.
Ne R' R° R*® R” R®" R RO X Y R R R
VI-6-1 p-Me-Ph H H H CH;, H F H OH H H NH,
VII-6-2 p-Mc-Ph H H CH; CHs; H F H OH H H NH
VII-6-3 p-Me-Ph H H  CH(CHs), CH; H F H OH H H NH,
VII-6-4 p-Me-Ph H H CH,CH(CHs;) CH; H F H OH H H NH
VII-6-5 p-Me-Ph H H  CH:Ph CHs H F H OH H H NH;
VII-6-6 p-Me-Ph H H CHjindol-3-yl CH;: H F H OH H H NH
VII-6-7 p-Me-Ph H H CH,CH,SCH: CH: H F H OH H H NH
VII-6-8 p-Me-Ph * H * CHy H F H OH H H NH,
*R* and R joined together by (CHa)3 to form five-membered ring.
Table VII-7.
Ne R' R® R™ R® R" R R®* XY R R ¥
VII-7-1 p-F-Ph H H H CH; H F H OH H H NH,
VI-7-2  p-F-Ph H H CH; CH, H F H OH H H NH,
VI-7-3 p-F-Ph H H CH(CHs;), CH;, H F H OH H H NH,
Vi-7-4  p-F-Ph H H CH,CH(CHs;); CH; H F H OH H H NH,
VII-7-6 p-F-Ph H H CHyPh CH, H F H OH H H NH,
VUI-7-7 p-F-Ph H H CHpindol3-y]l CH; H F H OH H H NH,
VII-7-8 p-FPh H H CHCH,SCH; CH; H F H OH H H NH
VII-7-20 p-F-Ph * H * CH, H F H OH H H NH,
*R” and R® joined together by (CH,); to form five-membered ring.
Table VII-8.
Ne R' R° R® R® R®" R RO XY R R R
VI-8-1 p-Cl-Ph H H H CH H F H OH H H NH,
VII-8-2 p-Cl-Ph H H CH; CHs H F H OH H H NH,
VII-8-3 p-Cl-Ph H H CH(CH;), CH, H F H OH H H NH
VII-8-4 p-Cl-Ph H H CHyCH(CH;); CH; H F H OH H H NH
VII-8-5 p-Cl-Ph H H CH,Ph CH; H F H OH H H NH,
VII-8-6 p-Cl-Ph H H CHyindol-3-yl CH; H F H OH H H NH;
VII-8-7 p-Cl-Ph H H CHyCH,SCH: CH; H F H OH H H NH;
VII-8-8 p-Cl-Ph * H * CHs H F H OH H H NH,
*R” and R™ joined together by (CH,); to form five-membered ring.
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Table VII-9.

Ne R R* R*® R® R*" R R®* XY R R R
VII-9-1 p-Br-Ph H H H CH; H F H OH H H NH,
VII-9-2 p-Br-Ph H H CH; CH; H F H OH H H NH,
VII-9-3 p-Br-Ph H H CH(CHs), CH;, H F H OH H H NH,
Vii-9-4 p-Br-Ph H H CHCH(CH:) CH; H F H OH H H NH;
VII-9-6 p-Br-Ph H H CH;Ph CH; H F H OH H H NH;
VII-9-7 p-Br-Ph H H CHzindol-3-yl CH; H F H OH H H NH;
VII-9-8 p-Br-Ph H H CH,CH,SCH: CH: H F H OH H H NH
VII-9-20 p-Br-Ph * H * CH; H F H OH H H NH;
*R* and R joined together by (CHa)3 to form five-membered ring.

Table VII-10.

Ne R' R° R® R™ R RR R XY R R R
VII-10-1 p-I-Ph H H H CH, H F H OH H H NH,
VI-10-2 p-I-Ph H H CH; CH, H F H OH H H NH,
VII-10-3 p-I-Ph H H CH(CH;), CH; H F H OH H H NH,
VI-104 p-I-Ph H H CH)CH(CH;), CH; H F H OH H H NH,
VII-10-5 p-I-Ph H H CH,Ph CH; H F H OH H H NH,
VI-10-6 p-I-Ph H H CHyindol-3-yl CH; H F H OH H H NH,
VII-10-7 p--Ph H H CH)CH,SCH; CH: H F H OH H H NH;
ViI-10-8 p-I-ph * H * CH; H F H OH H H NH,
*R” and R joined together by (CH,)s to form five-membered ring.

Table VII-11.

Ne R" R R™ R R" R R®* X Y R R F
VII-11-1 CH, H H H Et H F H OH H H NH,
VII-11-2 CH; H H CHs Et H F H OH H H NH,
VII-11-3 CH; H H CH(CH;), Et H F H OH H H NH,
Vii-11-4 CH; H H CH;CH(CH;);, Et H F H OH H H NH;
VII-11-5 CH; H H CH;Ph Et H F H OH H H NH,
VII-11-6 CH; H H CHzindol-3-yl Et H F H OH H H NH,
VII-11-7 CH; H H CH)CH,SCH; Et H F H OH H H NH,
VII-11-8 CH; * H * Et H F H OH H H NH,

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table VII-12.

Ne R'" R® R®* R” R* "R R®* X Y R R* R’

VII-12-1 Et H H H Et H F H OH H H NH,

VII-12-2 Et H H CH; Et H F H OH H H NH,

VII-12-3 Et H H CH(CH), Et H F H OH H H NH;

VII-124 Et H H CH,CH(CH;, Et H F H OH H H NH,

VII-12-5 Et H H CH,Ph Et H F H OH H H NH,

VII-12-6 Et H H CHyindol3-yl Et H F H OH H H NH

VII-12-7 Et H H CH,CH,SCH; Et H F H OH H H NH

VII-12-8 Et * H * Et H F H OH H H NH

*R* and R joined together by (CHa)3 to form five-membered ring.

Table VII-13.

Ne R' R° R® R™ R* "R’ R* X Y R R F

VI-13-1 Pr H H H Et H F H OH H H NH,

VII-13-2 Pr H H CH; Et H F H OH H H NH,

VII-13-3 Pr H H CH(CH;), Et H F H OH H H NH,

VII-134 Pr H H CHCH(CH;), Et H F H OH H H NH,

VII-13-5 Pr H H CH,Ph Et H F H OH H H NH,

VII-13-6 'Pr H H CHyindol3-yl Et H F H OH H H NH,

VII-13-7 ‘Pr H H CHCH,SCH; Et H F H OH H H NH

VII-13-8 Pr * H * Et H F H OH H H NH

*R” and R® joined together by (CH,); to form five-membered ring.

Table VII-14,

Ne R' R® R RP R* " R* X Y R R F
3a

VII- ‘Bu H H H Et H F H OH H H NH

14-1

Vil- ‘Bu H H CH; Et H F H OH H H NH

14-2

VII- Bu H H CH(CH;), Et H F H OH H H NH

14-3

VII- Bu H H CHCH(CH;y Et H F H OH H H NH,

14-4
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Ne R' R® R R® R* ” R* X Y R R F
3a
VII- ‘Bu H H CHPh Et H F H OH H H NH
14-5
VII- ‘Bu H H CHyindol3-yl Et H F H OH H H NH,
14-6
VII- Bu H H CHCH,SCH;, Et H F H OH H H NH,
14-7
VII-  ‘Bu * H * Et H F H OH H H NH
14-8

*R” and R joined together by (CH,); to form five-membered ring.

Table VII-15.

Ne R'" R° R* R® R*" R R* X Y R R ¥R
ViI-15-1 Ph H H H Et H F H OH H H NH;
VII-15-2 Ph H H CH; Et H F H OH H H NH;
VII-15-3 Ph H H CH(CH;), Et H F H OH H H NH;
VII-15-4 Ph H H CH,CH(CH3), Et H F H OH H H NH;
VII-15-5 Ph H H CH,Ph Ft H F H OH H H NH;
VII-15-6 Ph H H CHyindol-3-yl Et H F H OH H H NH;
VII-15-7 Ph H H CH,CH.SCH; Et H F H OH H H NH;
VHII-15-8 Ph * H * Et H F H OH H H NH;
*R” and R joined together by (CH,)s to form five-membered ring.
Table VII-16.
Ne R' R° R® R® R" " R®* X Y R R F
VII-16-1 p-Me-Ph H H H Et H F H OH H H NH,
VII-16-2 p-Me-Ph H H CHs: Et H F H OH H H NH,
VI-16-3 p-Me-Ph H H CH(CH;), Et H F H OH H H NH,
VI-16-4 p-Me-Ph H H CH,CH(CH;), Et H F H OH H H NH,
VI-16-5 p-Me-Ph H H CH,Ph Et H F H OH H H NH,
VI-16-6 p-Me-Ph H H CHy-indol-3-yl Et H F H OH H H NH,
VI-16-7 p-Me-Ph H H CH,CH,SCH; Et H F H OH H H NH,
VII-16-8 p-Mc-Ph * H * Et H F H OH H H NH,
*R” and R™ joined together by (CH,)3 to form five-membered ring.
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Table VII-17.

Ne R' R* R® R® R* . R®* X Y R R PR

VII-17-1 p-F-Ph H H H Et H F H OH H H NH,
VII-17-2 p-F-Ph H H CH; Et H F H OH H H NH,
VII-17-3 p-F-Ph H H CH(CH;) Et H F H OH H H NH,
VII-17-4 p-F-Ph H H CH,CH(CH; Et H F H OH H H NH,
VII-17-5 p-F-Ph H H CH:Ph Et H F H OH H H NH,
VII-17-6 p-F-Ph H H CHyindol-3-yl Et H F H OH H H NH,
VII-17-7 p-F-Ph H H CHCHSCH; Et H F H OH H H NH,
VII-17-8 p-F-Ph * H * Et H F H OH H H NH,
*R” and R joined together by (CH,): to form five-membered ring.

Table VII-18.

Ne R' R° R™ R™ R*" " R* X Y R R'F
VII-18-1 p-Cl-Ph H H H Et H F H OH H H NH,
VII-18-2 p-Cl-Ph H H CH; Et H F H OH H H NH,
VII-18-3 p-Cl-Ph H H CH(CH;), Et H F H OH H H NH,
VII-184 p-Cl-Ph H H CH,CH(CHy), Et H F H OH H H NH,
VII-18-5 p-Cl-Ph H H CH,Ph Et H F H OH H H NH,
VII-18-6 p-Cl-Ph H H CHyindol-3-yl Bt H F H OH H H NH,
VII-18-7 p-Cl-Ph H H CHxCH,SCH;, Et H F H OH H H NH,
VII-18-8 p-CI-Ph * H * Et H F H OH H H NH,
*R” and R joined together by (CH,)s to form five-membered ring.

Table VII-19,

Ne R' R° R*® R R* " R* X Y R R R
VII-19-1 p-Br-Ph H H H Et H F H OH H H NH
VII-19-2 p-Br-Ph H H CH; Et H F H OH H H NH
VII-19-3 p-Br-Ph H H CH(CH;), Et H F H OH H H NH
VII-19-4 p-Br-Ph H H CHCH(CH;, Et H F H OH H H NH
VII-19-5 p-Br-Ph H H CH,Ph Et H F H OH H H NH
VII-19-6 p-Br-Ph H H CHxindol3-yl Bt H F H OH H H NH;
VII-19-7 p-Br-Ph H H CH,CH.SCH; Et H F H OH H H NH,
VII-19-8 p-Br-Ph * H * Et H F H OH H H NH

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table VII-20.

Ne R' R* R™ R® R®" R R®* X Y R R' R
VII-20-1 p-I-Ph H H H Et H F H OH H H NH,
VII-20-2 p-I-Ph H H CH; Et H F H OH H H NH,
VII-20-3 p-I-Ph H H CH(CH;s) Et H F H OH H H NH,
VII-20-4 p-I-Ph H H CH,CH(CH;) Et H F H OH H H NH,
VII-20-5 p-I-lPh H H CH,Ph Et H F H OH H H NH,
VII-20-6 p-I-Ph H H CHindol-3-yl Et H F H OH H H NH
VII-20-7 p-I-Ph H H CHCHSCH; Et H F H OH H H NH,
VII-20-8 p-I-Ph * H * Et H F H OH H H NH,
*R* and R joined together by (CHa)3 to form five-membered ring.

Table VII-21.

Ne R' R R®" R® R" R R* XY R R R
VII21-1 CH; H H H r H F H OH H H NH,
VII-212 CH;, H H CH; P’r H F H OH H H NH,
VII-21-3 CH; H H CH(CH;), Pr H F H OH H H NH,
VII-214 CH; H H CHCH(CH;), Pr H F H OH H H NH,
VII-21-5 CH; H H CH,Ph ’r H F H OH H H NH,
VII-21-6 CH; H H CHj-indol-3-yl Pr H F H OH H H NH,
Vl-21-7 CH; H H CHCH,SCH; Pr H F H OH H H NH,
VII21-8 CH; * H * Pr H F H OH H H NH,
*R” and R joined together by (CH,)s to form five-membered ring.

Table VII-22,

Ne R' R° R* R® R* R R* X Y R R R
VII-22-1 Et H H H ’r H F H OH H H NH,
VII-22-2 Et H H CH; ’r H F H OH H H NH,
VII-22-3 Et H H CH(CH;), ’r H F H OH H H NH,
VII-22-44 Et H H CH,CH(CH;), Pr H F H OH H H NH,
VII-22-5 Et H H CH,Ph ’r H F H OH H H NH,
VII-22-6 Et H H CHyindol3-yl Pr H F H OH H H NH,
VII-22-7 Et H H CH,CH,SCH; Pr H F H OH H H NH,
VII-22-8 Et * H * ’Pr H F H OH H H NH,

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table VII-23.

Ne R'" R® R® R™® R* R°-. R® X Y R R R’

VII-23-1 Pr H H H ’r H F H OH H H NH,
VII-23-2 Pr H H CH; ’r H F H OH H H NH,
VII-23-3 Pr H H CH(CH:), ’r H F H OH H H NH,
VII-234 Pr H H CH,CH(CH:), Pr H F H OH H H NH,
VII-23-5 Pr H H CH,Ph ’r H F H OH H H NH,
VII-23-6 Pr H H CHpyindol3-yl Pr H F H OH H H NH,
VII-23-7 ‘Pr H H CHCH,SCH; Pr H F H OH H H NH,
VII-23-8 Pr * H * ’r H F H OH H H NI
*R* and R joined together by (CHa)3 to form five-membered ring.

Table VII-24.

Ne R' R* R® R® R*" "R R* X Y R R R

VII-24-1 ‘Bu H H H r H F H OH H H NH,
VII-242 ‘By H H C(CH; Pt H F H OH H H NH,
VII-24-3 ‘Bu H H CH(CHj), r H F H OH H H NH,
VII-244 By H H CH,CH(CH;), Pr H F H OH H H NH,
VII-24-5 ‘Bu H H CH.Ph r H F H OH H H NH,
VII-24-6 '‘Bu H H CHpindol-3-y] Pt H F H OH H H NH,
V247 '‘Bu H H CHCH,SCH; Pr H F H OH H H NH,
VII-24-8 ‘Bu * H * r H F H OH H H NH,
*R” and R joined together by (CH,)s to form five-membered ring.

Table VII-25.

Ne R' R® R® RP R* ” R*R X Yy R R R

VII-25-1 Ph H H H ’r H F H OH H H NH,
VII-252 Ph H H CH; ’r H F H OH H H NH,
VII-25-3 Ph H H CH(CH;), ’r H F H OH H H NH,
VII-25-4 Ph H H CHCH(CH;), Pr H F H OH H H NH,
VII-25-5 Ph H H CH.Ph ’r H F H OH H H NH,
VII-25-6 Ph H H CHyindol-3-yl Pr H F H OH H H NH,
VII-25-7 Ph H H CHCH,SCH; Pr H F H OH H H NH,
VII-258 Ph * H * ‘’t H F H OH H H NH,

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table VII-26.

Ne R R° R™ R* R*" R” R*®* X Y R R V¥
VII-26-1 p-Me-Ph H H H Pr H F H OH H H NH,
VII-26-2 p-Me-Ph H H CH; Pr H F H OH H H NH,
VII-26-3 p-Me-Ph H H  CH(CHs), Pr H F H OH H H NH,
VII-26-4 p-Me-Ph H H CH:CH(CH;), Pr H F H OH H H NH»
VII-26-5 p-Me-Ph H H CH;Ph Pr H F H OH H H NH,
VII-26-6 p-Me-Ph H H CHxindol-3-yl Pr H F H OH H H NH,
VII-26-7 p-Me-Ph H H CHXCH,SCHs Pr H F H OH H H NH
VII-26-8 p-Me-Ph * H * Pr H F H OH H H NH
*R* and R joined together by (CHa)3 to form five-membered ring.
Table VII-27.
Ne R' R® R™ R® R" " R* X Y R R R
VII-27-1 p-F-Ph H H H Pr H F H OH H H NH;
VII-27-2 p-F-Ph H H CH; Pr H F H OH H H NH,
VII-27-3 p-F-Ph H H CH(CHs), Pr H F H OH H H NH,
VII-27-4 p-F-Ph H H CHCH(CH;), Pr H F H OH H H NH,
VII-27-5 p-F-Ph H H CH.Ph Pr H F H OH H H NH,
VII-27-6 p-F-Ph H H CHsindol-3-yl Pr H F H OH H H NH,
VII-27-7 p-F-Ph H H CHCH.SCH; Pr H F H OH H H NH,
VII-27-8 p-F-Ph * H * Pr H F H OH H H NH
*R” and R® joined together by (CH,); to form five-membered ring.
Table VII-28.
Ne R' R° R™ R™ R" R R* X Y R R R
VII-28-1 p-Cl-Ph H H H Pr H F H OH H H NH,
VII-28-2 p-Cl-Ph H H CH, Pr H F H OH H H NH,
VII-28-3 p-Cl-Ph H H CH(CH:), Pr H F H OH H H NH,
VII-28-4 p-Cl-Ph H H CHCH(CH;), Pr H F H OH H H NH
VII-28-5 p-Cl-Ph H H CHPh Pr H F H OH H H NH,
VII-28-6 p-Cl-Ph H H CHxindol3-yl Pr H F H OH H H NH
VII-28-7 p-Cl-Ph H H CH,CH,SCHs Pr H F H OH H H NH,
VII-28-8 p-CI-Ph * H * Pr H F H OH H H NH,
*R” and R™ joined together by (CH,); to form five-membered ring.
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Table VII-29.

Ne R R* R*® R® R®" R R* X Y R R R
VII-29-1 p-Br-Ph H H H Pr H F H OH H H NH
VII-29-2 p-Br-Ph H H CH; Pr H F H OH H H NH,
VII-29-3 p-Br-Ph H H CH(CH:), Pr H F H OH H H NH,
VII-29-4 p-Br-Ph H H CH;CH(CHs) Pr H F H OH H H NH;
VII-29-5 p-Br-Ph H H CH,Ph Pr H F H OH H H NH,
VII-29-6 p-Br-Ph H H CHpindol-3-yl Pr H F H OH H H NH
VII-29-7 p-Br-Ph H H CH.CH,SCH; Pr H F H OH H H NH,
VII-29-8 p-Br-Ph * H * r H F H OH H H NI
*R* and R joined together by (CHa)3 to form five-membered ring.

Table VII-30.

Ne R' R° R® R™ R" "R R®* X Y R R R
VII-30-1 p-IlPh H H H Pr H F H OH H H NH
VII-30-2 p-I.lPh H H CH; Pt H F H OH H H NH,
VII-30-3 p-I-lPh H H CH(CHs), Pr H F H OH H H NH,
VII-30-4 p-l-Ph H H CHCH(CH;), Pr H F H OH H H NH,
VII-30-5 p-I-lPh H H CH,Ph Pr H F H OH H H NH,
VII-30-6 p-I-Ph H H CHyindol-3-yl Pr H F H OH H H NH
VII-30-7 p-I-Ph H H CHCH,SCH; Pr H F H OH H H NH,
VII-30-8 p-I-Ph * H * Pr H F H OH H H NH,
*R” and R® joined together by (CH,); to form five-membered ring.

Table VII-31.

Ne R" R R™ R R® RO R® X Y R R R
VII-31-1 CH;, H H H Bu H F H OH H H NH,
VII-31-2 CH; H H CH; Bu H F H OH H H NH,
VII-31-3 CH; H H CH(CH;), "Bu H F H OH H H NH,
VII-31-4 CH; H H CHCH(CH;), "Bu H F H OH H H NH
VII-31-5 CH; H H CH.Ph "Bu H F H OH H H NH,
VII-31-6 CH; H H CHyindol3-yl "Bu H F H OH H H NH,
VII-31-7 CH; H H CH:CH,.SCH; "Bu H F H OH H H NH,
VII-31-8 CH; * H * "Bu H F H OH H H NH,

*R” and R™ joined together by (CH,); to form five-membered ring.

2980901-1

- 200 -

Gilead Exhibit 2024
PGR2023-00046 - Page 001274



Docket No. 60137.0034USU1

Table VII-32.

Ne R'" R® R®* R” R* R R® X vy R R R

VII-32-1 Et H H H "By H F H OH H H NH,
VII-32-2 Et H H CH; "Bu H F H OH H H NH,
VII-32-3 Et H H CH(CH;), "Bu H F H OH H H NH,
VII-324 Et H H CH,CH(CH;), "Bu H F H OH H H NH;
VII-32-5 Et H H CH,Ph "Bu H F H OH H H NH,
VII-32-6 Et H H CHyindol3-yl "Bu H F H OH H H NH
VII-32-7 Et H H CH,CH,SCHs "Bu H F H OH H H NH,
VII-32-8 Et * H * "Bu H F H OH H H NH,
*R” and R joined together by (CH,): to form five-membered ring.

Table VII-33.

Ne R' R° R® R™ R* RR R* X Y R R F

VII-33-1 Pr H H H 'Bu H F H OH H H NH,
VII-33-2 ‘Pr H H CH;, "3y H F H OH H H NH,
VII-33-3 Pr H H CH(CH;), "Bu H F H OH H H NH,
VII-334 Pr H H CHCH(CH;), "Bu H F H OH H H NH,
VII-33-5 Pr H H CH,Ph "Bu H F H OH H H NH;
VII-33-6 Pr H H CHyindol-3-yl "Bu H F H OH H H NH,
VII-33-7 ‘Pr H H CHCH,SCH; "Bu H F H OH H H NH,
VII-33-8 Pr * H * "Bu H F H OH H H NH,
*R” and R joined together by (CH,)s to form five-membered ring.

Table VII-34.

Ne R' R R® R® R RO RR XY R R R
VII-34-1 ‘Bu H H H "Bu H F H OH H H NH,
VII-342 ‘Bu H H CH; "Bu H F H OH H H NH,
VII-34-3 ‘Bu H H CH(CHj), "Bu H F H OH H H NH,
VII-344 Bu H H CH,CH(CH;);, "Bu H F H OH H H NH,
VII-345 ‘Bu H H CH,Ph "By H F H OH H H NH,
VII-34-6 Bu H H CHyindol3-yl "By H F H OH H H NH,
VII-34-7 '‘Bu H H CHxCH,SCH; "Bu H F H OH H H NH,
VII-34-8 ‘Bu * H * "Bu H F H OH H H NH,

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table VII-35.

Ne R'" R® R*® R® R R R X Y R R R
VII-35-1 Ph H H H "By H F H OH H H NH,
VII-352 Ph H H CH; "Bu H F H OH H H NH,
VII-35-3 Ph H H CH(CH:), "Bu H F H OH H H NH;
VII-354 Ph H H CH,CH(CH:;, "Bu H F H OH H H NH;
VII-35-5 Ph H H CHyPh "Bu H F H OH H H NH
VII-35-6 Ph H H CHyindol-3-yl "Bu H F H OH H H NH,
VII-35<7 Ph H H CH,CH,SCH; "Bu H F H OH H H NH;
VII-35-8 Ph * H * "Bu H F H OH H H NH
*R” and R joined together by (CH,): to form five-membered ring.
Table VII-36.
Ne R' R* R™ R® R* RR RPR XY R R R
VII-36-1 p-Me-Ph H H H "Bu H F H OH H H NH,
VII-36-2 p-Me-Ph H H CH; "Bu H F H OH H H NH,
VII-36-3 p-Me-Ph H H  CH(CH;), "By H F H OH H H NH,
VII-36-4 p-Mc-Ph H H CHCH(CH;, "Bu H F H OH H H NH,
VII-36-5 p-Me-Ph H H CH,Ph "Bu H F H OH H H NH,
VII-36-6 p-Me-Ph H H CHyindol3-yl "Bu H F H OH H H NH,
VII-36-7 p-Me-Ph H H CH,CH,SCH; "Bu H F H OH H H NH,
VII-36-8 p-Me-Ph * H * "Bu H F H OH H H NH,
*R” and R joined together by (CH,)s to form five-membered ring.
Table VII-37.
Ne R' R R® R® R RR R*R XY R R R
VII-37-1 p-F-Ph H H H "Bu H F H OH H H NH,
VII-37-2 p-F-Ph H H CH; "Bu H F H OH H H NH,
VII-37-3 p-F-Ph H H CH(CHs), "Bu H F H OH H H NH,
VII-37-4 p-F-Ph H H CHCH(CH;, "Bu H F H OH H H NH
VII-37-5 p-F-Ph H H CH,Ph "Bu H F H OH H H NH,
VII-37-6 p-F-Ph H H CHxindol3-yl "Bu H F H OH H H NH,
VII-37-7 p-F-Ph H H CHCH.SCH; "Bu H F H OH H H NH;
VII-37-8 p-F-Ph * H * "Bu H F H OH H H NH,
*R” and R joined together by (CH,)s to form five-membered ring.
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Table VII-38.

Ne R R* R™ R® R®" RO R® X Y R R R
VII-38-1 p-Cl-Ph H H H "Bu H F H OH H H NH,
VII-38-2 p-Cl-Ph H H CHs "Bu H F H OH H H NH,
VII-38-3 p-Cl-Ph H H  CH(CH;), Bu H F H OH H H NH,
VII-384 p-Cl-Ph H H CH,CH(CHs) "Bu H F H OH H H NH,
VII-38-5 p-Cl-Ph H H CHPh "Bu H F H OH H H NH,
VII-38-6 p-Cl-Ph H H  CHs-indol-3-yl "Bu H F H OH H H NH,
VII-38-7 p-Cl-Ph H H  CH;CH,SCH: "Bu H F H OH H H NH,
VII-38-8 p-Cl-Ph * H * Bu H F H OH H H NH,
*R” and R joined together by (CH,): to form five-membered ring.
Table VII-39.
Ne R' R° R® R" R RRR®* X Y R R R
VII-39-1 p-Br-Ph H H H "Bu H F H OH H H NH,
VII-39-2 p-Br-Ph H H CH; "Bu H F H OH H H NH,
VII-39-3 p-Br-Ph H H CH(CH:), By H F H OH H H NH,
VII-39-4 p-Br-Ph H H CHCH(CHy), "Bu H F H OH H H NH,
VII-39-5 p-Br-Ph H H CH)Ph "Bu H F H OH H H NH,
VI-39-6 p-Br-Ph H H  CHj-indol-3-yl "Bu H F H OH H H NH,
VII-39-7 p-Br-Ph H H CH;CH,SCH; "Bu H F H OH H H NH,
VII-39-8 p-Br-Ph * H * "Bu H F H OH H H NH,
*R” and R joined together by (CH,)s to form five-membered ring.
Table VII-40.
Ne R' R° R® R® R RR R XY R R R
VI-40-1 p--Ph H H H "Bu H F H OH H H NH,
VII-40-2 p-I-Ph H H CHs "Bu H F H OH H H NH,
VII-40-3 p-I-Ph H H CH(CH:) Bu H F H OH H H NH,
VII-40-4 p-I-Ph H H CHCH(CH:;, "Bu H F H OH H H NH,
VII-40-5 p-I-Ph H H CH;Ph "Bu H F H OH H H NH,
VII-40-6 p-I-Ph H H  CHy-indol-3-yl "Bu H F H OH H H NH,
VII-40-7 p-I-Ph H H CH.CH,SCH; "Bu H F H OH H H NH;
VII-40-8 p-I-Ph * H * "Bu H F H OH H H NH,
*R” and R joined together by (CH,)s to form five-membered ring.
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Table VII-41.

Ne R" R* R®™ R® R®" R R® X Y R R R
VII41-1 CH; H H H Bz H F H OH H H NH,
VII-41-2 CH; H H CH; Bz H F H OH H H NH,
VII-41-3 CH; H H CH(CHj), Bz H F H OH H H NH,
VII-41-4 CH; H H CHxCH(CH; Bz H F H OH H H NH,
VII-41-5 CH; H H CHyPh Bz H F H OH H H NH,
VII-41-6 CH; H H CHxindol3-yl Bz H F H OH H H NH,
VII-41-7 CHs H H CHCH,SCHs Bz H F H OH H H NH,
VII-41-8 CHy; * H * Bz H F H OH H H NH,
*R” and R joined together by (CH,): to form five-membered ring.

Table VII-42.

Ne R' R° R® R R*" "R R* X v R R' PR
VII42-1 Et H H H Bz H F H OH H H NH,
VII-42-2 Et H H CH, Bz H F H OH H H NH,
VII-42-3 Et H H CH(CHs), Bz H F H OH H H NH,
ViI-42-4 Et H H CHCH(CH;), Bz H F H OH H H NH,
VII-42-5 Et H H CH,Ph Bz H F H OH H H NH,
VII-42-6 Et H H CHyindol-3-yl Bz H F H OH H H NH,
ViI-42-7 Et H H CH,CHSCH; Bz H F H OH H H NH,
VII-42-8 Et * H * Bz H F H OH H H NH,
*R” and R joined together by (CH,)s to form five-membered ring.

Table VII-43.

Ne R' R° R*® RP R* R* R*®* X Y R R* R’
VII-43-1 Pr H H H Bz H F H OH H H NH,
VII-43-2 Pr H H CH; Bz H F H OH H H NH,
VII-43-3 Pr H H CH(CH;), Bz H F H OH H H NH,
VII-43-4 Pr H H CHCH(CH;), Bz H F H OH H H NH
VII-43-5 Pr H H CH,Ph Bz H F H OH H H NH,
VII-43-6 Pr H H CHxindol3-yl Bz H F H OH H H NH,
VII-43-7 Pr H H CH,CH,SCH; Bz H F H OH H H NH,
VII-43-8 Pr * H * Bz H F H OH H H NH,

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table VII-44.

Ne R'" R* R™ R" R®" R R® X Y R R* R’
VII-44-1 By H H H Bz H F H OH H H NH,
VII-442 ‘Bu H H CH; Bz H F H OH H H NH,
VII-44-3 '‘Bu H H CH(CH;), Bz H F H OH H H NH,
VII-44-4 Bu H H CHxCH(CH;; Bz H F H OH H H NH
VII-44-5 '‘Bu H H CHyPh Bz H F H OH H H NH
VII-44-6 '‘Bu H H CHpindol-3-y] Bz H F H OH H H NH,
VII-447 Bu H H CHCH,SCH; Bz H F H OH H H NH
VII-44-§ ‘Bu * H * Bz H F H OH H H NH
*R” and R joined together by (CH,): to form five-membered ring.

Table VII-45.

Ne R' R® R*® RP R* R*-. R*®* X Y R R* R’
VII-45-1 Ph H H H Bz H F H OH H H NH
VII-45-2 Ph H H CH; Bz H F H OH H H NH
VII-45-3 Ph H H CH(CH:), Bz H F H OH H H NH
ViI-454 Ph H H CH,CH(CH;), Bz H F H OH H H NH,
VII-45-5 Ph H H CH,Ph Bz H F H OH H H NH;
VII-45-6 Ph H H CHpindol-3-yl Bz H F H OH H H NH,
VII-45-7 Ph H H CHCH,SCH; Bz H F H OH H H NH,
VII-45-8§ Ph * H * B H F H OH H H NH

*R” and R joined together by (CH,)s to form five-membered ring.

Table VII-46.

Ne R' R® R® R® R* RPR. R®* X Y R R* R
VII-46-1 p-Me-Ph H H H Bz H F H OH H H NH
VII-46-2 p-Me-Ph H H CH; Bz H F H OH H H NH
VII-46-3 p-Me-Ph H H  CH(CHs), Bz H F H OH H H NH,
VII-46-4 p-Me-Ph H H CHCH(CH:;, Bz H F H OH H H NH
VII-46-5 p-Mc-Ph H H CH,Ph Bz H F H OH H H NH
VII-46-6 p-Me-Ph H H CHyindol3-yl Bz H F H OH H H NH,
VII-46-7 p-Me-Ph H H CHxCH.SCHs Bz H F H OH H H NH,
VII-46-8 p-Me-Ph * H * Bz H F H OH H H NH

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table VII-47.

Ne R' R* R® R® R®" RR. R®* X Y R R* R’

VII-47-1 p-F-Ph H H H Bz H F H OH H H NH,
VII-47-2 p-F-Ph H H CH: Bz H F H OH H H NH,
VII-47-3 p-F-Ph H H CH(CHs), Bz H F H OH H H NH
VII-474 p-F-Ph H H CH,CH(CH: Bz H F H OH H H NH,
VII-47-5 p-F-Ph H H CH:Ph Bz H F H OH H H NH,
VII-47-6 p-F-Ph H H CHyindol-3-yl Bz H F H OH H H NH,
VII-47-7 p-F-Ph H H CHCHSCH; Bz H F H OH H H NH
VII-47-8 p-F-Ph * H * Bz H F H OH H H NH,
*R* and R joined together by (CHa)3 to form five-membered ring.

Table VII-48.

Ne R' R° R™ R™ R®" R- R* X Y R R' R

VII-48-1 p-CI-Ph H H H Bz H F H OH H H NH,
VII-48-2 p-Cl-Ph H H CH; Bz H F H OH H H NH,
VII-48-3 p-CI-Ph H H CH(CHj), Bz H F H OH H H NH,
VII-484 p-CI-Ph H H CH,CH(CH3;) Bz H F H OH H H NH,
VII-48-5 p-Cl-Ph H H CH,Ph Bz H F H OH H H NH,
VII-48-6 p-Cl-Ph H H CHyindol-3-yl Bz H F H OH H H NH,
VII-48-7 p-Cl-Ph H H CHCH.SCH; Bz H F H OH H H NH;
VII-48-8 p-Cl-Ph * H * B H F H OH H H NH
*R” and R® joined together by (CH,); to form five-membered ring.

Table VII-49,

Ne R' R° R*® R R* R R* X Y R R' R
VII-49-1 p-Br-Ph H H H Bz H F H OH H H NH,
VII-49-2 p-Br-Ph H H CH; Bz H F H OH H H NH
VII-49-3 p-Br-Ph H H CH(CH;) Bz H F H OH H H NH
VII-49-4 p-Br-Ph H H CHCH(CH;); Bz H F H OH H H NH;
VII-49-5 p-Br-Ph H H CH,Ph Bz H F H OH H H NH,
VII-49-6 p-Br-Ph H H CHxindol3yl Bz H F H OH H H NH;
VII-49-7 p-Br-Ph H H CH,CH,SCHs Bz H F H OH H H NH,
VII-49-8 p-Br-Ph * H * Bz H F H OH H H NH,

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table VII-50.

Ne R' R* R™ R® R®" RR. R® X Y R R* R’
VII-50-1 p-I-lPh H H H Bz H F H OH H H NH,
VII-50-2 p-IlPh H H CH; Bz H F H OH H H NH,
VII-50-3 p-I-Ph H H  CH(CHs), Bz H F H OH H H NH,
VII-50-4 p-I-Ph H H CHCH(CH:, Bz H F H OH H H NH,
VII-50-5 p-I-lPh H H CHyPh Bz H F H OH H H NH,
VII-50-6 p-I-Ph H H CHindol3-yl Bz H F H OH H H NH
VII-50-7 p-I-Ph H H CHCHSCH: Bz H F H OH H H NH
VII-50-8 p-I-Ph * H * Bz H F H OH H H NH,

*R* and R joined together by (CHa)3 to form five-membered ring.

(@]
RS
‘ NH
29 /K
R ” ok’ N 0
R3 N—7P—O
‘ aw
1 RS
C02R4 OR R6
Y X
VIII
Table VIII-1.
Ne R R* R*® R® R®" RR R X Y R R
VIII-1-1 CH; H H H CH; H CH; OH OH H H
VIII-1-2 CH; H H CH; CH; H CH; OH OH H H
VIII-1-3 CH; H H CH(CHs3), CH; H CH; OH OH H H
VIII-1-4 CH; H H CH,CH(CH;), CH; H CH; OH OH H H
VIII-1-s CH; H H CH,Ph CH; H CH;, OH OH H H
VIII-1-6 CH; H H CHj-indol-3-yl CH; H CH; OH OH H H
VIII-1-7 CH; H H CH,CH,SCH; CH; H CH; OH OH H H
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Ne R' R* R* R® R*Y "R R* x Y R R
VIII-1-8 CH; * H * CHy H CHy, OH OH H H
*R* and R joined together by (CH,)s to form five-membered ring.

Table VIII-2.

Ne R'" R® R*™ R® R* R R*® X Y R R
VII-2-1 Et H H H CH, H CH; OH OH H H
VIII-2-2 Et H H CH;, CH, H CH; OH OH H H
VIII-2-3 Et H H CH(CH;), CH, H CH; OH OH H H
VIII-2-4 Et H H CH,CH(CH;), CH; H CH; OH OH H H
VIII-2-5 Et H H CH,Ph CH; H CH; OH OH H H
VII-2-6 Et H H CHj-indol-3-yl CH; H CH; OH OH H H
VIII-2-7 Et H H CH,CHSCH; CH; H CH; OH OH H H
VIII-2-8 Et * H * CH; H CH; OH OH H H
*R” and R® joined together by (CH,); to form five-membered ring.

Table VIII-3.

Ne R' R R®™ R™ R" R R X Y R R
ViI-3-1 Pr H H H CH, H CH; OH OH H H
VII-3-2 Pr H H CH; CH;, H CH; OH OH H H
VIII-3-3 Pr H H CH(CHs), CH; H CH; OH OH H H
VIII-3-4 Pr H H CH,CH(CHs), CH; H CH; OH OH H H
VIII-3-5 Pr H H CH,Ph CH; H CH; OH OH H H
VIII-3-6 Pr H H CHsindol-3-yl CH; H CH; OH OH H H
VII-3-7 Pr H H CH,CH,SCH; CH; H CH; OH OH H H
VII-3-8 Pr * H * CH H CH; OH OH H H
*R” and R™ joined together by (CH,); to form five-membered ring.

Table VIII-4.

Ne R' R’ R*®* R” R* ¥R R*®* X Y R R
VIII-4-1 'Bu H H H CH; H CH; OH OH H H
VIII-4-2 Bu H H CH; CH; H CH; OH OH H H
VIII-4-3 ‘Bu H H CH(CHs), CH; H CH; OH OH H H
VIII-4-4 By H H CH,CH(CH;), CH; H CH; OH OH H H
VIII-4-5 ‘Bu H H CH,Ph CH; H CH; OH OH H H
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o0

Ne R' R* R*®* R® R* ¥ R* X Y R R
VIII-4-6 '‘Bu H H CHyindol-3-y] CH; H CH; OH OH H H
VIII-4-7 '‘Bu H H CH,CHSCH; CH; H CH; OH OH H H
VIII-4-8 Bu * H * CH; H CH; OH OH H H
*R* and R™ joined together by (CH,)s to form five-membered ring.

Table VIII-5.

Ne R! R* R® R® R* R R® X Y R R
VIII-5-1 Ph H H H CH, H CH; OH OH H H
VIII-5-2 Ph H H CH; CH; H CH; OH OH H H
VIII-5-3 Ph H H  CH(CHs), CH: H CH; OH OH H H
VIII-5-4 Ph H H CH,CH(CH;), CH; H CH; OH OH H H
VIII-5-5 Ph H H CH,Ph CH H CH; OH OH H H
VIII-5-6 Ph H H CHyindol-3-yl CH; H CH; OH OH H H
VIII-5-7 Ph H H CHCH,SCH: CH; H CH; OH OH H H
VIII-5-§ Ph * H * CH. H CH; OH OH H H

*R” and R*” joined together by (CHa): to form five-membered ring.

Table VIII-6.

o0

Ne R' R° R*™ R" R* RR R® X Y R R
VIII-6-1 p-Me-Ph H H H CH; H CH; OH OH H H
VIII-6-2 p-Me-Ph H H CH; CH; H CH; OH OH H H
VIII-6-3 p-Me-Ph H H  CH(CH;), CH; H CH; OH OH H H
VIII-6-4 p-Me-Ph H H CH,CH(CHs), CH; H CH; OH OH H H
VIII-6-5 p-Me-Ph H H CH.Ph CH; H CH; OH OH H H
VIII-6-6 p-Me-Ph H H CHyindol-3-yl CH; H CH; OH OH H H
VIII-6-7 p-Me-Ph H H CH,CH,SCH; CH; H CH; OH OH H H
VIII-6-8 p-Me-Ph * H * CH; H CH; OH OH H H

*R” and R”° joined together by (CH,); to form five-membered ring.

Table VIII-7.
1

Ne R R R*® R® R® RR R® X Y R R
VIII-7-1 p-F-Ph H H H CH, H CH; OH OH H H
VIII-7-2 p-F-Ph H H CH; CH; H CH; OH OH H H
VIII-7-3 p-F-Ph H H CH(CH;), CH; H CH; OH OH H H
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3a

oo

Ne R! R* R™ R™® R* R R* X Y R R
VIII-7-4 p-F-Ph H H CHCH(CH;), CH: H CH; OH OH H H
VIII-7-6 p-F-Ph H H CHPh CH; H CH; OH OH H H
VIII-7-7 p-F-Ph H H CHyindol-3-yl CH;, H CH; OH OH H H
VIII-7-8 p-FPh H H CHCHSCH; CH; H CH; OH OH H H
VIII-7-20 p-F-Ph * H * CH; H CH; OH OH H H
*R” and R™ joined together by (CH,); to form five-membered ring.

Table VIII-8.

Ne R’ R° R*® R” R*" RR R® X Y R R
VIII-8-1 p-Cl-Ph H H H CH; H CH; OH OH H H
VIII-8-2 p-Cl-Ph H H CH; CH; H CH: OH OH H H
VIII-8-3 p-Cl-Ph H H  CH(CHs), CH; H CH; OH OH H H
VIII-$-4 p-Cl-Ph H H CHCH(CH;), CH; H CH: OH OH H H
VIII-8-5 p-Cl-Ph H H CHPh CHy H CH: OH OH H H
VIII-8-6 p-Cl-Ph H H CHpindol-3-yl CH; H CH: OH OH H H
VIII-8-7 p-Cl-Ph H H CH)CH,SCH; CH; H CH: OH OH H H
VIi-8-8 p-Cl-Ph * H * CH; H CH: OH OH H H
*R” and R™ joined together by (CH,)3 to form five-membered ring.

Table VIII-9.

Ne R R° R™ R® R" R R* X Y R R
VIII-9-1 p-Br-Ph H H H CH, H CH; OH OH H H
VIII-9-2 p-Br-Ph H H CH; CH; H CH; OH OH H H
VII-9-3 p-Br-Ph H H CH(CHs), CH; H CH; OH OH H H
VIII-9-4 p-Br-Ph H H CHCH(CH:;, CH; H CH; OH OH H H
VIII-9-6 p-Br-Ph H H CHPh CH, H CH; OH OH H H
VIII-9-7 p-Br-Ph H H CHyindol-3-yl CH; H CH; OH OH H H
VIII-9-8 p-Br-Ph H H CHCHSCH; CH; H CH; OH OH H H
VIII-9-20 p-Br-Ph * H * CH, H CH; OH OH H H

*R* and R™ joined together by (CH,)3 to form five-membered ring.

Table VIII-10.

Ne R' R R® R™ R*Y "R R* X Y R R
VII-10-1 p-I-Ph H H H CH; H CH; OH OH H H
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Ne R' R* R®™ R™® R* R R*®* X Y R R
VII-10-2 p-I-Ph H H CH; CHy H CH;, OH OH H H
VIII-10-3 p-I-Ph H H  CH(CH;), CH; H CH;, OH OH H H
VIII-10-4 p--Ph H H CHCH(CH;), CH; H CH; OH OH H H
VIII-10-5 p-I-Ph H H CHyPh CH; H CH;, OH OH H H
VIII-10-6 p-I-Ph H H CHyindol-3-yl CH; H CH; OH OH H H
VIII-10-7 p-I-Ph H H CH,CH,SCH; CH; H CH; OH OH H H
VIII-10-8 p-I-Ph * H * CH; H CH; OH OH H H
*R” and R™ joined together by (CH,); to form five-membered ring.

Table VIII-11.

Ne R' R R*® RP R" " R* X Y R R
VII-11-1 CH; H H H Et H CH, OH OH H H
VIII-11-2 CH; H H CH; Et H CH; OH OH H H
VIII-11-3 CH; H H CH(CH:), Et H CH: OH OH H H
VIII-11-4 CH, H H CH,CH(CH;, Et H CH; OH OH H H
VIII-11-5 CH; H H CH,Ph Et H CH;, OH OH H H
VIII-11-6 CH; H H CHj-indol-3-yl Et H CH: OH OH H H
VIII-11-7 CH; H H CH,CH,SCH; Et H CH: OH OH H H
VIII-11-8 CH; * H * Et H CH; OH OH H H
*R” and R™ joined together by (CH,)3 to form five-membered ring.

Table VIII-12.

Ne R' R® R* R® R* " R* X Y R R
VIII-12-1 Et H H H Et H CH; OH OH H H
VII-12-2 Et H H CH; Et H CH; OH OH H H
VIII-12-3 Et H H CH(CH), Et H CH; OH OH H H
VIII-1244 Et H H CHCH(CH;), Et H CH; OH OH H H
VII-12-5 Et H H CH,Ph Et H CH; OH OH H H
VIII-12-6 Et H H CHyindol-3-yl Et H CH; OH OH H H
VIII-12-7 Et H H CH,CH,SCH; Et H CH; OH OH H H
VIII-12-8 Et * H * Et H CH; OH OH H H

*R” and R™ joined together by (CH,)s to form five-membered ring.

Table VIII-13.
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Ne R' R* R* R® R* " R* X Y R R
VII-13-1 Pr H H H Et H CH;, OH OH H H
VIII-13-2 Pr H H CH; Et H CH;, OH OH H H
VIII-13-3 Pr H H CH(CH;), Et H CH;, OH OH H H
VIII-134 Pr H H CH,CH(CH:;), Et H CH;, OH OH H H
VIII-13-5 Pr H H CH,Ph Et H CH; OH OH H H
VIII-13-6 Pr H H CHyindol-3-yl Et H CH; OH OH H H
VII-13-7 Pr H H CH,CHSCH; Et H CH; OH OH H H
Vii-13-8 pr * H * Et H CH; OH OH H H
*R” and R™ joined together by (CH,)3 to form five-membered ring.
Table VIII-14.
Ne R' R° R*® R R* R R° X Y R R
VIII-14-1 ‘Bu H H H Et H CH; OH OH H H
VIII-142 ‘Bu H H CH; Et H CH; OH OH H H
VIII-14-3 ‘Bu H H CH(CH:), Et H CH;, OH OH H H
VIII-144 ‘Bu H H CHCH(CH;) Et H CH; OH OH H H
VIII-145 '‘Bu H H CHPh Et H CH; OH OH H H
VIII-14-6 Bu H H CHyindol-3-yl Et H CH; OH OH H H
VIII-147 "Bu H H CHCHSCH; FEt H CH; OH OH H H
VII-14-8 Bu  * H * Et H CH; OH OH H H
*R” and R™ joined together by (CH,); to form five-membered ring.
Table VIII-15.
Ne R' R* R® R R" R R*®* X Y R R
VII-15-1 Ph H H H Et H CH, OH OH H H
VIII-15-2 Ph H H CH; Et H CH; OH OH H H
VIII-15-3 Ph H H CH(CH;), Et H CH; OH OH H H
VIII-1544 Ph H H CH,CH(CH;), Et H CH; OH OH H H
VIII-15-5 Ph H H CH,Ph Et H CH;, OH OH H H
VIII-15-6 Ph H H CHs-indol-3-yl Et H CH; OH OH H H
VIII-15-7 Ph H H CH,CH,SCH; Et H CH; OH OH H H
VIII-15-8 Ph * H * Et H CH;, OH OH H H
*R” and R™ joined together by (CH,); to form five-membered ring.
2980901-1 212 -

Gilead Exhibit 2024

PGR2023-00046 - Page 001286



Docket No. 60137.0034USU1

Table VIII-16.

Ne R' R* R® R* R*" " R®* X Y R R
VIII-16-1 p-Me-Ph H H H Et H CH; OH OH H H
VIII-16-2 p-Me-Ph H H CH; Et H CH; OH OH H H
VIII-16-3 p-Mc-Ph H H  CH(CH;), Et H CH; OH OH H H
VIII-16-4 p-Me-Ph H H CH.CH(CH:;), Et H CH; OH OH H H
VIII-16-5 p-Me-Ph H H CH,Ph Et H CH; OH OH H H
VIII-16-6 p-Me-Ph H H CHxindol-3-yl Et H CH; OH OH H H
VIII-16-7 p-Me-Ph H H CHCH,SCH; Et H CH; OH OH H H
VIII-16-8 p-Me-Ph * H * Et H CH; OH OH H H
*R* and R joined together by (CHa)3 to form five-membered ring.

Table VIII-17.

Ne R R® R™ R® R* " R* X Y R R’

VIII-17-1 p-F-Ph H H H Et H CH; OH OH H H

VIII-17-2 p-F-Ph H H CH; Et H CH, OH OH H H

VIII-17-3 p-F-Ph H H CH(CH;), Et H CH;, OH OH H H

VIII-17-4 p-F-Ph H H CHCH(CH;), Et H CH; OH OH H H

VII-17-5 p-F-Ph H H CHyPh Et H CH; OH OH H H

VIII-17-6 p-F-Ph H H CHindol3-yl Et H CH; OH OH H H

VII-17-7 p-F-Ph H H CH.CH,SCH; Et H CH; OH OH H H

VII-17-8 p-F-Ph * H * Et H CH; OH OH H H

*R” and R® joined together by (CH,); to form five-membered ring.

Table VIII-18.

Ne R R° R® R R* ” R* X Y R R
VIII-18-1 p-CI-Ph H H H Et H CH;, OH OH H H
VIII-18-2 p-Cl-Ph H H CH; Et H CH; OH OH H H
VIII-18-3 p-Cl-Ph H H  CH(CH;), Et H CH; OH OH H H
VIII-18-4 p-CI-Ph H H CH,CH(CH;), Et H CH; OH OH H H
VIII-18-5 p-Cl-Ph H H CH,Ph Et H CH;: OH OH H H
VIII-18-6 p-CI-Ph H H CHindol3-yl Et H CH; OH OH H H
VII-18-7 p-Cl-Ph H H CH,CH,SCH; Et H CH: OH OH H H
VIII-18-8 p-Cl-Ph * H * Et H CH: OH OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table VIII-19.

Ne R' R* R™ R™ R* " R®* X Y R R
VII-19-1 p-Br-Ph H H H Et H CH; OH OH H H
VIII-19-2 p-Br-Ph H H CHs Et H CH; OH OH H H
VIII-19-3 p-Br-Ph H H CH(CH:), Et H CH; OH OH H H
VINI-19-4 p-Br-Ph H H CH,CH(CHs;)» Et H CH; OH OH H H
VIII-19-5 p-Br-Ph H H CH,Ph Et H CH; OH OH H H
VIII-19-6 p-Br-Ph H H CHs-indol-3-yl Et H CH; OH OH H H
VII-19-7 p-Br-Ph H H CH.CH,SCH; Et H CH; OH OH H H
VIII-19-8 p-Br-Ph * H * Et H CH; OH OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table VIII-20.

oo

Ne R' R> R®™ R® R* " R* X Y R R
VIII-20-1 p-I-Ph H H H Et H CH; OH OH H H
VIII-20-2 p-I-Ph H H CH; Et H CH, OH OH H H
VIII-20-3 p-I-Ph H H CH(CH;), Et H CH; OH OH H H
VIII-20-4 p-I-Ph H H CHCH(CH;), Et H CH; OH OH H H
VINI-20-5 p-I-Ph H H CHyPh Et H CH; OH OH H H
VIII-20-6 p-I-Ph H H CHsindol3-yl Et H CH; OH OH H H
VIII-20-7 p-I-Ph H H CH,CH,SCH; Et H CH; OH OH H H
VII-20-8 p-I-Ph * H * Et H CH;, OH OH H H
*R” and R® joined together by (CH,); to form five-membered ring.

Table VIII-21.

Ne R' R R® RP R "R * X Y R R
ViI-21-1 CH; H H H r H CH; OH OH H H
VIII-21-2 CH; H H CH; Pr H CH; OH OH H H
VII-21-3 CH; H H CH(CH;), Pr H CH; OH OH H H
VIII-21-4 CH; H H CH,CH(CH;), Pr H CH; OH OH H H
VIII-21-5 CH; H H CH,Ph Pr H CH; OH OH H H
VIII-21-6 CH; H H CHyindol-3-yl Pr H CH; OH OH H H
VIII-21-7 CH; H H CHCH,SCH; Pr H CH; OH OH H H
VIII-21-8 CH; * H * Pt H CH; OH OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table VIII-22.

Ne R'" R R®* R" R* ” R® X Y R R
VIII-22-1 Et H H H r H CH; OH OH H H
VIII-22-2 Et H H CH; ’r H CH; OH OH H H
VIII-22-3 Et H H CH(CH;), ’r H CH; OH OH H H
VIII-2244 Et H H CH.,CH(CH:), Pr H CH; OH OH H H
VIII-22-5 Et H H CHyPh r H CH; OH OH H H
VIII-22-6 Et H H CHyx-indol-3-yl Pr H CH; OH OH H H
VIII-22-7 Et H H CHCH,SCH: Pr H CH; OH OH H H
VIII-22-8 Bt * H * 't H CH; OH OH H H
*R* and R joined together by (CHa)3 to form five-membered ring.

Table VIII-23.

Ne R' R® R® R™ R* " R* X Y R R
VII-23-1 Pr H H H r H CH; OH OH H H
VIII-23-2 Pr H H CH; r H CH, OH OH H H
VIII-23-3 Pr H H CH(CHy), r H CH; OH OH H H
VIII-23-4 Pr H H CHCH(CHs), Pr H CH; OH OH H H
VII-23-5 Pr H H CH,Ph r H CH; OH OH H H
VIII-23-6 Pr H H CHpindol-3-yl Pr H CH; OH OH H H
VII-23-7 ‘Pr H H CH,CHSCH; Pr H CH; OH OH H H
VIII-23-8 Pr * H * r H CH; OH OH H H
*R” and R® joined together by (CH,); to form five-membered ring.

Table VIII-24.

Ne R' R° R* R” R* %" R* X Y R R
VIII-24-1 Bu H H H tr H CH;, OH OH H H
VIII-242 Bu H H CH;, t H CH; OH OH H H
VIII-24-3 ‘Bu H H CH(CH:), r H CH; OH OH H H
VIII-24-4 Bu H H CH,CH(CH;), Pr H CH; OH OH H H
VIII-24-5 ‘Bu H H CH,Ph r H CH; OH OH H H
VIII-24-6 Bu H H CHx-indol3-yl Pr H CH; OH OH H H
VIII-24-7 '‘Bu H H CH,CH,SCH; Pr H CH; OH OH H H
VIII-24-8 ‘Bu * H * r H CH; OH OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table VIII-25.

Ne R'" R® R® R® R®" R R®* X Y R R
VIII-25-1 Ph H H H Pt H CH; OH OH H H
VIII-25-2 Ph H H CH; r H CH; OH OH H H
VIII-25-3 Ph H H CH(CH;), r H CH; OH OH H H
VIII-25-4 Ph H H CH,CH(CHs;), Pr H CH; OH OH H H
VIII-25-5 Ph H H CHyPh ‘r H CH; OH OH H H
VIII-25-6 Ph H H CHp-indol-3-yl Pr H CH; OH OH H H
VIII-25-7 Ph H H CH,CH,SCH; Pr H CH; OH OH H H
VIII-25-8 Ph * H * ‘r H CH; OH OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table VIII-26.

oo

Ne R' R® R* R R* " R X Y R R
VII-26-1 p-Me-Ph H H H Pr H CH; OH OH H H
VII-26-2 p-Me-Ph H H CH; Pt H CH;, OH OH H H
VIII-26-3 p-Me-Ph H H  CH(CH;), Pr H CH; OH OH H H
VIII-26-4 p-Mc-Ph H H CH,CH(CH:;), Pr H CH; OH OH H H
VIII-26-5 p-Mc-Ph H H  CH:Ph Pr H CH; OH OH H H
VIII-26-6 p-Me-Ph H H CHindol-3-yl Pr H CH; OH OH H H
VIII-26-7 p-Me-Ph H H CH,CH,SCH; Pr H CH; OH OH H H
VII-26-8 p-Me-Ph * H * Pr H CH; OH OH H H
*R” and R® joined together by (CH,); to form five-membered ring.

Table VII-27.

Ne R' R® R* R” R* " R*®* X Y R R
ViI-27-1 p-F-Ph H H H Pr H CH; OH OH H H
VIII-27-2 p-F-Ph H H CHs Pr H CH, OH OH H H
VIII-27-3 p-F-Ph H H CH(CH;), Pr H CH; OH OH H H
VIII-27-4 p-F-Ph H H CHCH(CH;), Pr H CH; OH OH H H
VIII-27-5 p-F-Ph H H CH.Ph Pr H CH; OH OH H H
VIII-27-6 p-F-Ph H H CHyindol-3-yl Pr H CH; OH OH H H
VIN-27-7 p-F-Ph H H CH,CH,SCH; Pr H CH; OH OH H H
VIII-27-8 p-F-Ph * H * Pr H CH, OH OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.

2980901-1

-216 -

Gilead Exhibit 2024
PGR2023-00046 - Page 001290



Docket No. 60137.0034USU1

Table VIII-28.

Ne R' R° R* R” R*" " R® X Y R’ R
VII-28-1 p-CI-Ph H H H Pr H CH; OH OH H H
VIII-28-2 p-CI-Ph H H CH; Pr H CH; OH OH H H
VIII-28-3 p-Cl-Ph H H  CH(CHs), Pr H CH; OH OH H H
VIN-28-4 p-CI-Ph H H CH,CH(CH;) Pr H CH; OH OH H H
VIII-28-5 p-Cl-Ph H H CH:Ph Pr H CH, OH OH H H
VIII-28-6 p-CI-Ph H H CHyindol-3-yl Pr H CH; OH OH H H
VIII-28-7 p-CI-Ph H H CH,CH,SCH; Pr H CH; OH OH H H
VIII-28-8 p-Cl-Ph * H * Pr H CH;, OH OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table VIII-29.

Ne R' R® R™ R” R" " R X Y R K
VIII-29-1 p-Br-Ph H H H Pr H CH; OH OH H H
VII-29-2 p-Br-Ph H H CH; Pr H CH; OH OH H H
VIII-29-3 p-Br-Ph H H CH(CH;), Pr H CH; OH OH H H
VIII-29-4 p-Br-Ph H H CHCH(CH:;), Pr H CH; OH OH H H
VIII-29-5 p-Br-Ph H H CHyPh Pr H CH; OH OH H H
VIII-29-6 p-Br-Ph H H CHsindol-3-yl Pr H CH; OH OH H H
VIII-29-7 p-Br-Ph H H CHCH,SCH; Pr H CH; OH OH H H
VIII-29-8 p-Br-Ph * H * Pr H CH; OH OH H H

*R” and R® joined together by (CH,); to form five-membered ring.

Table VIII-30.

Ne R' R® R* R R®" " R* X Y R R
VII-30-1 p-I-Ph H H H Pr H CH; OH OH H H
VIII-30-2 p-I-Ph H H CHs Pr H CH, OH OH H H
VII-30-3 p-I-Ph H H CH(CH;), Pt H CH; OH OH H H
VIII-30-4 p-I-Ph H H CHCH(CH;), Pr H CH; OH OH H H
VIII-30-5 p-I-Ph H H CH,Ph Pr H CH; OH OH H H
VIII-30-6 p-I-lPh H H CHyindol-3-yl Pr H CH; OH OH H H
VIN-30-7 p-l-Ph H H CH,CH,SCH; Pr H CH; OH OH H H
VIII-30-8 p-I-Ph * H * Pr H CH, OH OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table VIII-31.

Ne R'" R* R® R" R* RR R®* X Y R R
VII-31-1 CH;, H H H "Bu H CH; OH OH H H
VIII-31-2 CH; H H CH; "Bu H CH; OH OH H H
VIII-31-3 CH; H H  CH(CHs), "Bu H CH; OH OH H H
VIII-314 CH; H H CHyCH(CH;), "Bu H CH; OH OH H H
VII-31-5 CH; H H CHyPh "Bu H CH; OH OH H H
VIII-31-6 CH; H H CHyindol-3-yl "Bu H CH; OH OH H H
VIII-31-7 CH; H H CHCH,SCH; "Bu H CH; OH OH H H
VII-31-8 CH; * H * "Bu H CH; OH OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table VIII-32.
1

Ne R' R® R* R® R* R R* X Y R F
VIII-32-1 Et H H H "Bu H CH; OH OH H H
VIII-32-2 Et H H CH, "Bu H CH; OH OH H H
VIII-32-3 Et H H CH(CH;), "Bu H CH; OH OH H H
VIII-32-4 Et H H CH,CH(CH;), "Bu H CH; OH OH H H
VIII-32-5 Et H H CH,Ph "Bu H CH; OH OH H H
VII-32-6 Et H H CHyindol-3-yl "Bu H CH; OH OH H H
VII-32-7 Bt H H CHCH,SCH; "Bu H CH; OH OH H H
VII-32-8 Et * H * "Bu H CH; OH OH H H
*R” and R® joined together by (CH,); to form five-membered ring.

Table VIII-33.

Ne R' R® R*® R” R* R R* X Y R R
VII-33-1 Pr H H H Bu H CH; OH OH H H
VIII-33-2 Pr H H CH; "Bu H CH; OH OH H H
VIII-33-3 Pr H H CH(CH;), "Bu H CH; OH OH H H
VII-33-4 Pr H H CHCH(CH:), "Bu H CH; OH OH H H
VIII-33-5 Pr H H CH,Ph "Bu H CH; OH OH H H
VIII-33-6 Pr H H CHyindol3-y] "Bu H CH; OH OH H H
VII-33-7 Pr H H CH,CH,SCH; "Bu H CH; OH OH H H
VIII-33-8 Pr * H * "Bu H CH; OH OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table VIII-34.

Ne R'" R* R® R® R R R® X Y R R
VIII-34-1 Bu H H H "By H CH; OH OH H H
VIII-34-2 Bu H H CH; "Bu H CH; OH OH H H
VIII-34-3 '‘Bu H H CH(CH;), "Bu H CH; OH OH H H
VIII-344 '‘Bu H H CH,CH(CHs;), "Bu H CH; OH OH H H
VIII-34-5 '‘Bu H H CH,Ph "Bu H CH; OH OH H H
VIII-34-6 '‘Bu H H CHpxindol-3-yl "Bu H CH; OH OH H H
VIII-34-7 Bu H H CH,CH,SCH; "Bu H CH; OH OH H H
VIII-34-8 Bu * H * "Bu H CH; OH OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table VIII-35.

oo

Ne R' R® R® RP R®* RR R® X Y R R
VIII-35-1 Ph H H H "Bu H CH; OH OH H H
VIII-35-2 Ph H H CH; "Bu H CH, OH OH H H
VIII-35-3 Ph H H CH(CH:) "Bu H CH; OH OH H H
VIII-354 Ph H H CH,CH(CH;), "Bu H CH; OH OH H H
VIN-35-5 Ph H H CH,Ph "Bu H CH; OH OH H H
VIII-35-6 Ph H H CH-indol-3-yl "Bu H CH; OH OH H H
VII-357 Ph H H CH,CH,SCH; "Bu H CH; OH OH H H
VIII-35-8 Ph * H * "Bu H CH; OH OH H H

*R” and R® joined together by (CH,); to form five-membered ring.

Table VIII-36.

Ne R' R® R™ R® R* " R* X Y R R
VIII-36-1 p-Me-Ph H H H "Bu H CH; OH OH H H
VIII-36-2 p-Me-Ph H H CH, "Bu H CH; OH OH H H
VIII-36-3 p-Me-Ph H H  CH(CHs), "Bu H CH; OH OH H H
VIII-36-4 p-Me-Ph H H CH,CH(CH;) "Bu H CH; OH OH H H
VIII-36-5 p-Me-Ph H H  CH,Ph "Bu H CH; OH OH H H
VIII-36-6 p-Mc-Ph H H  CHyindol-3-yl "Bu H CH; OH OH H H
VII-36-7 p-Me-Ph H H CH.CH;SCH; "Bu H CH; OH OH H H
VIII-36-8 p-Me-Ph * H * "Bu H CH; OH OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table VIII-37.

Ne R' R* R™ R* R RR R*®* X Y R R
VII-37-1 p-F-Ph H H H "Bu H CH; OH OH H H
VIII-37-2 p-F-Ph H H CH; "Bu H CH; OH OH H H
VIII-37-3 p-F-Ph H H  CH(CH;), "Bu H CH; OH OH H H
VIII-37-4 p-F-Ph H H CHCH(CH;), "Bu H CH: OH OH H H
VIII-37-5 p-F-Ph H H CH:Ph "Bu H CH; OH OH H H
VIII-37-6 p-F-Ph H H CHyindol-3-yl "Bu H CH: OH OH H H
VIII-37-7 p-F-Ph H H CHCH,SCH; "Bu H CH: OH OH H H
VIII-37-8 p-F-Ph * H * "Bu H CH; OH OH H H
*R* and R joined together by (CHa)3 to form five-membered ring.

Table VIII-38.

Ne R R° R™ R™ R* R R*®* X Y R R
VIII-38-1 p-C-Ph H H H "Bu H CH; OH OH H H
VIII-38-2 p-CI-Ph H H CH; "Bu H CH;, OH OH H H
VIII-38-3 p-Cl-Ph H H  CH(CHs), "Bu H CH; OH OH H H
VIII-38-4 p-Cl-Ph H H CHCH(CH;), "Bu H CH; OH OH H H
VIII-38-5 p-CI-Ph H H CH.Ph "Bu H CH; OH OH H H
VIII-38-6 p-CI-Ph H H CHrindol-3-yl "Bu H CH; OH OH H H
VIII-38-7 p-CI-Ph H H CH.CH,SCH; "Bu H CH: OH OH H H
VIII-38-8 p-Cl-Ph * H * "Bu H CH; OH OH H H
*R” and R® joined together by (CH,); to form five-membered ring.

Table VIII-39.

Ne R R° R*® R™ R R R*®* X Y R R
VIII-39-1 p-Br-Ph H H H "Bu H CH; OH OH H H
VII-39-2 p-Br-Ph H H CHs "Bu H CH; OH OH H H
VIII-39-3 p-Br-Ph H H CH(CH:), "Bu H CH; OH OH H H
VIII-39-4 p-Br-Ph H H CH,CH(CH:;), "Bu H CH; OH OH H H
VIII-39-5 p-Br-Ph H H CH,Ph "Bu H CH; OH OH H H
VIII-39-6 p-Br-Ph H H CHsindol-3-yl "Bu H CH; OH OH H H
VIN-39-7 p-Br-Ph H H CH.CH,SCH; "Bu H CH; OH OH H H
VIII-39-8 p-Br-Ph * H * "Bu H CH; OH OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table VIII-40.

Ne R' R* R® R* R R R*®* X Y R R
VIII-40-1 p-I.Ph H H H "Bu H CH; OH OH H H
VIII-40-2 p-I-Ph H H CH; "Bu H CH; OH OH H H
VIII-40-3 p-I-Ph H H CH(CH:), "Bu H CH; OH OH H H
VITI-40-4 p-l-Ph H H CH.CH(CH;, "Bu H CH; OH OH H H
VIII-40-5 p--Ph H H CHyPh "Bu H CH; OH OH H H
VIII-40-6 p-I-Ph H H CHyindol-3-yl "Bu H CH; OH OH H H
VIII-40-7 p-I-Ph H H CHCH,SCH; "Bu H CH; OH OH H H
VII-40-8 p-I-Ph * H * "Bu H CH; OH OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table VIII-41.
1

Ne R' R R® RP R®" " R* X Y R R’
VIII-41-1 CH; H H H Bz H CH;, OH OH H H
VIII-41-2 CH;, H H CH, Bz H CH;, OH OH H H
VIII-41-3 CH; H H CH(CH;), Bz H CH; OH OH H H
VII-41-4 CH; H H CHyCH(CH;, Bz H CH; OH OH H H
VIII-41-5 CH; H H CH,Ph Bz H CH; OH OH H H
VIII-41-6 CH; H H CHyindol-3-yl Bz H CH; OH OH H H
VIII-41-7 CH; H H CHCH,SCH; Bz H CH; OH OH H H
VIII-41-8 CH; * H * B H CH;, OH OH H H
*R” and R® joined together by (CH,); to form five-membered ring.

Table VIII-42.

Ne R' R® R* R® R* " R* X Y R R
VIII-42-1 Et H H H Bz H CH; OH OH H H
VIII-42-2 Et H H CH; Bz H CH; OH OH H H
VIII-42-3 Et H H CH(CH), Bz H CH; OH OH H H
VIII-42-4 Et H H CHCH(CH:;), Bz H CH; OH OH H H
VIII-42-5 Et H H CH,Ph Bz H CH; OH OH H H
VIII-42-6 Et H H CHyindol3-yl Bz H CH; OH OH H H
VIII-42-7 Et H H CH,CH,SCH; Bz H CH; OH OH H H
VIII-42-8 Et * H * Bz H CH; OH OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table VIII-43.

Ne R'" R® R® R® R®*" R R®* X Y R R
VIII-43-1 Pr H H H Bz H CH; OH OH H H
VII-43-2 Pr H H CH; Bz H CH; OH OH H H
VIII-43-3 Pr H H CH(CH;) Bz H CH; OH OH H H
VIII-43-4 Pr H H CH,CH(CH:), Bz H CH; OH OH H H
VIII-43-5 Pr H H CHyPh Bz H CH; OH OH H H
VII-43-6 Pr H H CHyindol-3-yl Bz H CH; OH OH H H
VIII-43-7 Pr H H CH,CHSCH; Bz H CH; OH OH H H
VII-43-8 Pr * H * Bz H CH; OH OH H H
*R* and R joined together by (CHa)3 to form five-membered ring.

Table VIII-44.

Ne R' R’ R*® R” R* " R*®* X Y R R
VIlI-44-1 Bu H H H Bz H CH; OH OH H H
VIII-44-2 Bu H H CH; Bz H CH; OH OH H H
VIII-44-3 ‘Bu H H CH(CH:), Bz H CH; OH OH H H
VIII-44-4 Bu H H CH,CH(CH;, Bz H CH; OH OH H H
VIII-44-5 '‘Bu H H CH,Ph Bz H CH; OH OH H H
VIII-44-6 ‘Bu H H CHj-indol-3-yl Bz H CH; OH OH H H
VIII-447 '‘Bu H H CH,CH,SCH; Bz H CH; OH OH H H
VIII-44-8 'Bu * H * Bz H CH; OH OH H H
*R” and R® joined together by (CH,); to form five-membered ring.

Table VIII-45.

Ne R' R® R® RP R®* R R®* X Y R R
VIII-45-1 Ph H H H Bz H CH;, OH OH H H
VIII-45-2 Ph H H CH; Bz H CH;, OH OH H H
VIII-45-3 Ph H H CH(CH;), Bz H CH; OH OH H H
VIIl-45-4 Ph H H CH,CH(CH;) Bz H CH; OH OH H H
VIII-45-5 Ph H H CH,Ph Bz H CH; OH OH H H
VIII-45-6 Ph H H CH-indol-3-yl Bz H CH; OH OH H H
VIII-45-7 Ph H H CH,CHSCH; Bz H CH; OH OH H H
VIII-45-8 Ph * H * Bz H CH; OH OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table VIII-46.

Ne R' R* R® R* R " R®* X Yy R R
VIII-46-1 p-Me-Ph H H H Bz H CH, OH OH H H
VIII-46-2 p-Me-Ph H H CH; Bz H CH; OH OH H H
VIII-46-3 p-Mc-Ph H H  CH(CH;), Bz H CH; OH OH H H
VINl-46-4 p-Me-Ph H H CH,CH(CH:;) Bz H CH: OH OH H H
VIII-46-5 p-Me-Ph H H  CH:Ph Bz H CH; OH OH H H
VIII-46-6 p-Me-Ph H H CHxindol-3-yl Bz H CH; OH OH H H
VIII-46-7 p-Me-Ph H H CHCH,SCH; Bz H CH: OH OH H H
VIII-46-8 p-Me-Ph * H * Bz O CH; OH OH H H
*R* and R joined together by (CHa)3 to form five-membered ring.

Table VIII-47.

Ne R' R® R™ R® R* " R®* X Y R R

VIII-47-1 p-F-Ph H H H Bz H CH;, OH OH H H

VIII-47-2 p-F-Ph H H CH; Bz H CH, OH OH H H

VIII-47-3 p-F-Ph H H CH(CHs), Bz H CH; OH OH H H

VII-47-4 p-F-Ph H H CHCH(CH;), Bz H CH; OH OH H H

VIII-47-5 p-F-Ph H H CH,Ph Bz H CH; OH OH H H

VIII-47-6 p-F-Ph H H CHsindol-3-yl Bz H CH; OH OH H H

VIII-47-7 p-F-Ph H H CH,CH,SCH; Bz H CH; OH OH H H

VIII-47-8 p-F-Ph * H * Bz H CH;, OH OH H H

*R” and R® joined together by (CH,); to form five-membered ring.

Table VIII-48.

Ne R' R° R® R R* " R* X Y R R
VIII-48-1 p-CI-Ph H H H Bz H CH; OH OH H H
VIII-48-2 p-CI-Ph H H CH; Bz H CH: OH OH H H
VIII-48-3 p-CI-Ph H H  CH(CHj), Bz H CH; OH OH H H
VIII-48-4 p-CI-Ph H H CH,CH(CH;); Bz H CH: OH OH H H
VIII-48-5 p-CI-Ph H H CH,Ph Bz H CH;: OH OH H H
VIII-48-6 p-CI-Ph H H CHyindol3-yl Bz H CH: OH OH H H
VII-48-7 p-Cl-Ph H H CH,CH,SCH; Bz H CH: OH OH H H
VIII-48-8 p-Cl-Ph * H * Bz H CH;: OH OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table VIII-49.

Ne R' R* R™ R™ R®" R R*® X Y R R
VIII-49-1 p-Br-Ph H H H Bz H CH; OH OH H H
VIII-49-2 p-Br-Ph H H CH; Bz H CH; OH OH H H
VIII-49-3 p-Br-Ph H H CH(CHs), Bz H CH; OH OH H H
VITI-49-4 p-Br-Ph H H CH,CH(CHs;) Bz H CH; OH OH H H
VIII-49-5 p-Br-Ph H H CH:Ph Bz H CH; OH OH H H
VIII-49-6 p-Br-Ph H H CHs-indol-3-yl Bz H CH; OH OH H H
VII-49-7 p-Br-Ph H H CH,.CH,SCH; Bz H CH; OH OH H H
VIII-49-8 p-Br-Ph * H * Bz H CH; OH OH H H
*R* and R joined together by (CHa)3 to form five-membered ring.

Table VIII-50.

Ne R' R> R®™ R® R* " R*®* X Y R R
VIII-50-1 p-I-Ph H H H Bz H CH; OH OH H H
VIII-S0-2 p-I-Ph H H CH; Bz H CH, OH OH H H
VIII-S0-3 p-I-Ph H H  CH(CHs), Bz H CH; OH OH H H
VII-50-4 p-I-Ph H H CHCH(CH;), Bz H CH; OH OH H H
VII-S0-5 p-I-Ph H H CHyPh Bz H CH; OH OH H H
VIII-50-6 p-I-Ph H H CHyindol-3-yl Bz H CH; OH OH H H
VIII-50-7 p-I-Ph H H CH,CH,SCH; Bz H CH; OH OH H H
VIII-50-8 p-I-Ph * H * Bz H CH; OH OH H H

*R” and R® joined together by (CH,); to form five-membered ring.
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0
R8
NH

R3b o
R3a

CO,R*

IX

Table IX-1.
Ne R' R* R®™ R® R®* R R XY R R
IX-1-1 CH; H H H CH; H CH; F OH H H
IX-1-2 CH; H H CH; CH; H CH; F OH H H
IX-1-3 CH; H H CH(CHs), CH; H CH; F OH H H
IX-14 CH; H H CHCH(CH;), CH; H CH; F OH H H
IX-1-5 CH;, H H CHyPh CH H CH;, F OH H H
IX-1-6 CH; H H CHyindol-3-yl CH; H CH; F OH H H
IX-1-7 CH, H H CHCH,SCH; CH; H CH; F OH H H
IX-1-8 CH; * H * CH, H CH, F OH H H
*R* and R™ joined together by (CH,)3 to form five-membered ring.
Table IX-2.
Ne R' R® R® R” R®* RRR® XY R R
IX-2-1 Et H H H CH; H CH; F OH H H
IX22 Et H H CH; CH, H CH, F OH H H
IX-2-3 Et H H CH(CHs), CHy H CH; F OH H H
IX24 Et H H CH,CH(CH;, CH; H CH; F OH H H
IX-2-5 Et H H CHyPh CH; H CH; F OH H H
IX-2-6 Et H H CHpindol-3-yl CH; H CH; F OH H H
IX-2-7 Et H H CHCH,SCH; CH; H CH; F OH H H
IX-2-8 Et * H * CH: H CH; F OH H H

*R” and R”° joined together by (CH,); to form five-membered ring.
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Table IX-3.

Ne R'" R® R*® R® R* RR R® X Y R R
IX3-1 Pr H H H CH;, H CH; F OH H H
IX-32 Pr H H CH; CH H CH: F OH H H
IX-3-3 Pr H H CH(CH;), CH H CH: F OH H H
IX34 Pr H H CHCH(CHs), CH; H CH; F OH H H
IX-3-5 Pr H H CHyPh CH; H CH; F OH H H
IX-3-6 Pr H H CHyindol-3-yl CH; H CH; F OH H H
IX-3-7 Pr H H CHCHSCH; CH; H CH; F OH H H
IX-3-8 Pr * H * CH;: H CH; F OH H H
*R* and R joined together by (CHa)3 to form five-membered ring.
Table IX-4.

Ne R' R* R® R™ R®" R R® XY R R
IX41 Bu H H H CH H CH; F OH H H
IX-42 ‘Bu H H CH; CH; H CH, F OH H H
IX-4-3 ‘Bu H H CH(CH;), CH, H CH; F OH H H
IX44 By H H CH,CH(CH:;), CH; H CH; F OH H H
IX-4-5 '‘Bu H H CH,Ph CHy H CH; F OH H H
IX-4-6 Bu H H CHyindol-3-yl CH; H CH; F OH H H
IX47 Bu H H CHCH,SCH; CH; H CH; F OH H H
IX-4-8 ‘Bu * H * CH H CH; F OH H H
*R” and R® joined together by (CH,); to form five-membered ring.
Table IX-5.

Ne R' R® R®* R R*Y " R XY R R
IX-5-1 Ph H H H CH;, H CH; F OH H H
IX-5-2 Ph H H CH; CH, H CH; F OH H H
IX-5-3 Ph H H CH(CH;), CH, H CH; F OH H H
IX5-44 Ph H H CHCH(CH:), CH; H CH; F OH H H
IX-5-5 Ph H H CH,Ph CH; H CH; F OH H H
IX-5-6 Phh H H CHyindol-3-yl CH; H CH; F OH H H
IX5-7 Ph H H CH,CHSCH; CH; H CH; F OH H H
IX-5-8 Ph * H * CH; H CH; F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table IX-6.

Ne R' R*> R™ R™ R* RRR® X Y R R
IX-6-1 p-Me-Ph H H H CH, H CH; F OH H H
IX-6-2 p-Me-Ph H H CH; CHy H CH; F OH H H
IX-6-3 p-Mc-Ph H H CH(CHs), CHy H CH; F OH H H
IX-6-4 p-Me-Ph H H CH.CH(CH;), CH; H CH; F OH H H
IX-6-5 p-Me-Ph H H CH,Ph CH;: H CH; F OH H H
IX-6-6 p-Me-Ph H H CHyindol-3-yl CH; H CH; F OH H H
IX-6-7 p-Me-Ph H H CHCH,SCH; CH; H CH; F OH H H
IX-6-8 p-Me-Ph * H * CH; H CH; F OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table IX-7.

Ne R R° R* R™ R* R R® XY R R
IX-7-1 p-F-Ph H H H CH; H CH; F OH H H
IX-72 p-F-Ph H H CH; CH, H CH; F OH H H
IX-7-3 p-F-Ph H H CH(CHy), CH, H CH; F OH H H
IX-74 p-FPh H H CHCH(CH), CH; H CH; F OH H H
IX-7-6 p-F-Ph H H CH;Ph CH; H CH; F OH H H
IX-7-7 p-F-Ph H H CHsindol-3-yl CH; H CH; F OH H H
IX-7-8 p-FPh H H CHCHsSCH; CH; H CH; F OH H H
IX-7-20 p-F-Ph * H * CH; H CH; F OH H H
*R” and R joined together by (CH,)s to form five-membered ring.

Table IX-8.

Ne R R® R® R® R R R*® XY R R
IX-8-1 p-Cl-Ph H H H CH H CH; F OH H H
IX-8-2 p-Cl-Ph H H CH; CH: H CH, F OH H H
IX-8-3 p-Cl-Ph H H CH(CH;) CH; H CH; F OH H H
IX-8-4 p-Cl-Ph H H CHCH(CH;», CH; H CH; F OH H H
IX-8-5 p-Cl-Ph H H CHPh CH H CH; F OH H H
IX-8-6 p-Cl-Ph H H CHyindol-3-yl CH; H CH; F OH H H
IX-8-7 p-Cl-Ph H H CHxCH.SCH; CH; H CH; F OH H H
IX-8-8 p-Cl-Ph * H * CH: H CH; F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table IX-9.

No R' R° R® R” R* RO R® XY R R
IX-9-1 p-Br-Ph H H H CH; H CH; F OH H H
IX-9-2 p-Br-Ph H H CH; CH; H CH; F OH H H
IX-9-3 p-Br-Ph H H CH(CHs), CH;, H CH: F OH H H
1X-94 p-Br-Ph H H CHCH(CH;) CH; H CH; F OH H H
IX9-6 p-Br-Ph H H CHyPh CH; H CHs F OH H H
IX-9-7 p-Br-Ph H H CHyindol-3-yl CH: H CH: F OH H H
IX9-8 p-Br-Ph H H CHXCH.SCH: CH: H CH: F OH H H
IX-9-20 p-Br-Ph * H * CH; H CH; F OH H H
*R* and R joined together by (CHa)3 to form five-membered ring.

Table IX-10.

Ne R' R® R® R” R R R® XY R R
IX-10-1 p-I-Ph H H H CH; H CH; F OH H H
IX-10-2 p-I-Ph H H CH; CH, H CH; F OH H H
IX-10-3 p-I-Ph H H CH(CH:), CH; H CH; F OH H H
IX-10-4 p-I-Ph H H CH,CH(CH;), CH; H CH; F OH H H
IX-10-5 p-I-Ph H H CHyPh CH; H CH; F OH H H
IX-10-6 p-I-Ph H H CHsindol-3-yl CH; H CH; F OH H H
IX-10-7 p-I-Ph H H CHCH,SCH; CH; H CH; F OH H H
IX-10-8 p-I-Ph * H * CH; H CH; F OH H H
*R” and R® joined together by (CH,); to form five-membered ring.

Table IX-11.

Ne R' R R* R R*" " R* X Y R R
IX-11-1 CH; H H H Et H CH; F OH H H
IX-11-2 CH; H H CH;, Et H CH; F OH H H
IX-11-3 CH; H H CH(CHj3), Et H CH; F OH H H
IX-114 CH; H H CH)CH(CHs); Et H CH; F OH H H
IX-11-s CH; H H CH.Ph Ft H CH; F OH H H
IX-11-6 CH; H H CH:indol3-yl Et H CH; F OH H H
IX-11-7 CH; H H CH,CH,SCH; Et H CH; F OH H H
IX-11-8 CH; * H * Et H CH; F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table IX-12.

Ne R" R® R® R* R*" " R®* X Y R R
IX-12-1 Et H H H Et H CH, F OH H H
IX-12-2 Et H H CH; Et H CH;, F OH H H
IX-12-3 Bt H H CH(CHi), Et H CH, F OH H H
IX-124 Bt H H CHCH(CH:), Et H CH; F OH H H
IX-12-5 Et H H CH.Ph Et H CHs F OH H H
IX-126 Bt H H CHyindol-3-y] Et H CH; F OH H H
IX-12-7 Et H H CH)CH,SCH; Et H CH; F OH H H
IX-12-8 Et * H * Et H CH; F OH H H
*R* and R joined together by (CHa)3 to form five-membered ring.
Table IX-13.

Ne R' R® R® RP R*" " R*®* XY R F
IX-13-1 Pr H H H Et H CH, F OH H H
IX-13-2 Pr H H CH; Et H CH, F OH H H
IX-13-3 Pr H H CH(CH;), Et H CH, F OH H H
IX-134 Pr H H CH,CH(CH:;), Et H CH; F OH H H
IX-13-5 Pr H H CH,Ph Et H CH; F OH H H
IX-13-6 Pr H H CHindol-3-yl Et H CH; F OH H H
IX-13-7 Pr H H CHCH,SCH; Et H CH: F OH H H
IX-13-8 Pr * H * Et H CH; F OH H H

*R” and R® joined together by (CH,); to form five-membered ring.

Table IX-14.

Ne R’ R° R*® R R* R R° X Y R R
IX-14-1 ‘Bu H H H Et H CH; F OH H H
IX-14-2 ‘Bu H H CH; Et H CH;, F OH H H
IX-14-3 Bu H H CH(CH3), Et H CH;, F OH H H
IX-144 Bu H H CHCH(CH:, Ft H CH: F OH H H
IX-14-5 ‘Bu H H CHyPh Et H CH; F OH H H
IX-146 Bu H H CHyindol3-yl Et H CH; F OH H H
IX-147 ™Bu H H CHCH,SCH; Et H CH: F OH H H
IX-14-8 Bu * H * Et H CH; F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table IX-15.

Ne R" R® R® R R* " R*®* X Y R R
IX-1>-1 Ph H H H Et H CH; F OH H H
IX-152 Ph H H CH; Et H CH; F OH H H
IX-15-3 Ph H H CH(CHs), Ft H CH; F OH H H
IX-154 Ph H H CH,CH(CH;), Et H CH; F OH H H
IX-15-5 Ph H H CH,Ph Et H CH; F OH H H
IX-156 Ph H H CHjindol-3-yl Et H CH; F OH H H
IX-157 Ph H H CH,CH,SCH; Et H CH; F OH H H
IX-15-8 Ph * H * Et H CH; F OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table IX-16.

Ne R R R*™ R™ R* " R* X Y R R
IX-16-1 p-Me-Ph H H H Et H CH;, F OH H H
IX-16-2 p-Me-Ph H H CH; Et H CH, F OH H H
IX-16-3 p-Me-Ph H H CH(CHi) Et H CH;, F OH H H
IX-164 p-Mc-Ph H H CH,CH(CH;, Et H CH;, F OH H H
IX-16-5 p-Me-Ph H H CH.Ph Et H CH;, F OH H H
IX-16-6 p-Me-Ph H H CHyindol-3-yl Et H CH; F OH H H
IX-16-7 p-Me-Ph H H CH.CH,SCH; Et H CH; F OH H H
IX-16-8 p-Me-Ph * H * Et H CH;, F OH H H
*R” and R® joined together by (CH,); to form five-membered ring.

Table IX-17.

Ne R R° R*® R R* " R* X Yy R R

IX-17-1 p-F-Ph H H H Et H CH, F OH H H

IX-17-2 p-F-Ph H H CH; Et H CH; F OH H H

IX-17-3 p-F-Ph H H CH(CH;), Et H CH; F OH H H

IX-17-4 p-F-Ph H H CHCH(CH:;, Et H CH; F OH H H

IX-17-5 p-F-Ph H H CH;Ph Et H CH; F OH H H

IX-17-6 p-F-Ph H H CHsdindol-3-yl Bt H CH; F OH H H

IX-17-7 p-F-Ph H H CHCH;SCH; Et H CH; F OH H H

IX-17-8 p-F-Ph * H * Et H CH; F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.

2980901-1

-230 -

Gilead Exhibit 2024
PGR2023-00046 - Page 001304



Docket No. 60137.0034USU1

Table IX-18.

Ne R’ R* R® R® R" " R*®* X vy R R
IX-18-1 p-CI-Ph H H H Et H CH; F OH H H
IX-18-2 p-Cl-Ph H H CH; Et H CH; F OH H H
IX-18-3 p-Cl-Ph H H CH(CHs) Et H CH; F OH H H
IX-184 p-CI-Ph H H CH,CH(CHs) Et H CH; F OH H H
IX-18-5 p-Cl-Ph H H CH:Ph Et H CH; F OH H H
IX-18-6 p-Cl-Ph H H CHyindol-3-yl Et H CH; F OH H H
IX-18-7 p-Cl-Ph H H CHCH,SCH; Et H CH; F OH H H
IX-18-8 p-Cl-Ph * H * Et H CH; F OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table IX-19.

Ne R R° R*® R™ R* " R* XY R R
IX-19-1 p-Br-Ph H H H Et H CH; F OH H H
IX-19-2 p-Br-Ph H H CH; Et H CH, F OH H H
IX-19-3 p-Br-Ph H H CH(CH;), Et H CH; F OH H H
IX-194 p-Br-Ph H H CHCH(CH;), Et H CH;, F OH H H
IX-19-5 p-Br-Ph H H CHyPh Et H CH; F OH H H
IX-19-6 p-Br-Ph H H CHyindol-3-y] Et H CH; F OH H H
IX-19-7 p-Br-Ph H H CH,CH,SCH; Et H CH; F OH H H
IX-19-8 p-Br-Ph * H * Et H CH;, F OH H H
*R” and R® joined together by (CH,); to form five-membered ring.

Table IX-20.

Ne R R° R*® R™ R* " R* X Y R R
1X-20-1 p-I-Ph H H H Et H CH, F OH H H
IX-20-2 p-I-Ph H H CH; Et H CH; F OH H H
1X-20-3 p-I-Ph H H CH(CH:), Et H CH; F OH H H
IX-20-4 p-l-Ph H H CH,CH(CH:;, Et H CH; F OH H H
IX-20-5 p-I-Ph H H CHPh Et H CH; F OH H H
IX-20-6 p-I-Ph H H CHsindol-3-yl Bt H CH; F OH H H
IX-20-7 p-l-Ph H H CH,CH,SCH; Et H CH; F OH H H
1X-20-8 p-I-Ph * H * Et H CH; F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table IX-21.

Ne R" R* R® R® R®" R R®* X Y R R
IX-21-1 CH; H H H t H CH; F OH H H
IX-21-2 CH; H H CH; ’tr H CH; F OH H H
IX21-3 CH; H H CH(CH:), r H CH; F OH H H
IX214 CH; H H CH,CH(CH3;), Pr H CH; F OH H H
IX-21-5 CH; H H CH:Ph ‘Pt H CH; F OH H H
IX-21-6 CH; H H CHyindol-3-yl Pr H CH; F OH H H
IX21-7 CH; H H CHCH,SCH; Pr H CH; F OH H H
IX-21-§ CH; * H * ‘r H CH; F OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table IX-22.

Ne R' R® R* R™ R*" " R* X Y R R
IX-22-1 Bt H H H r H CH, F OH H H
IX-22-2 Bt H H C(H; r H CH, F OH H H
IX-22-3 Et H H CH(CH;), r H CH; F OH H H
IX-22-4 Bt H H CH,CH(CH;), Pr H CH; F OH H H
IX-22-5 Et H H CH.Ph r H CH; F OH H H
IX-22-6 Et H H CHyxindol-3-yl Pr H CH; F OH H H
IX-22-7 Bt H H CHCH,SCH; Pr H CH; F OH H H
IX-22-§ Bt * H * r H CH; F OH H H

*R” and R® joined together by (CH,); to form five-membered ring.

Table IX-23.

Ne R' R® R®* RP R "R * XY R R
IX-23-1 Pr H H H r H CH;, F OH H H
X232 Pr H H CH; r H CHs F OH H H
IX-23-3 Pr H H CH(CH:), r H CH; F OH H H
IX-23-4 Pr H H CH,CH(CH;, Pr H CH; F OH H H
IX-23-5 Pr H H CH,Ph r H CHs F OH H H
IX-23-6 Pr H H CHyindol3-yl Pr H CH; F OH H H
IX-23-7 Pr H H CHCH,SCH; Pr H CH; F OH H H
IX-23-8 Pr * H * r H CH; F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table IX-24.

Ne R" R* R® R® R®" R R®* X Y R R
IX-24-1 Bu H H H tr H CH; F OH H H
X242 Bu H H CH; r H CH; F OH H H
IX24-3 '‘Bu H H CH(CH:), Pr H CH; F OH H H
X244 Bu H H CH,CH(CHs;), Pr H CH; F OH H H
IX-24-5 '‘Bu H H CHyPh Pr H CH; F OH H H
IX-24-6 'Bu H H CHpindol-3-yl Pr H CH; F OH H H
X247 Bu H H CHCHSCH; Pr H CH; F OH H H
IX-24-8 Bu * H * r H CHy F OH H H
*R* and R joined together by (CHa)3 to form five-membered ring.

Table IX-25.

Ne R' R° R® R® R*" " * XY R F
IX-25-1 Ph H H H t H CH, F OH H H
IX-25-2 Ph H H CH; t H CH;, F OH H H
IX-25-3 Ph H H CH(CH;), r H CH; F OH H H
IX-25-4 Ph H H CH,CH(CH;), Pr H CH; F OH H H
IX-25-5 Ph H H CH,Ph s H CH; F OH H H
IX-25-6 Ph H H CHjindol-3-yl Pr H CH; F OH H H
IX-25-7 Ph H H CH,CHSCH; Pr H CH; F OH H H
IX-25-8 Ph * H * Pt H CH; F OH H H

*R” and R® joined together by (CH,); to form five-membered ring.

Table IX-26.

Ne R R° R*® R™ R* R R* XY R R
IX-26-1 p-Me-Ph H H H Pr H CH, F OH H H
IX-26-2 p-Me-Ph H H CH; r H CH, F OH H H
IX-26-3 p-Me-Ph H H CH(CHs), r H CH; F OH H H
IX-26-4 p-Me-Ph H H CH,CH(CH:;, Pr H CH; F OH H H
IX-26-5 p-Mc-Ph H H CH,Ph Pr H CH; F OH H H
IX-26-6 p-Mc-Ph H H CHxindol3-yl Pr H CH; F OH H H
IX-26-7 p-Me-Ph H H CH,CH,SCH; Pr H CH; F OH H H
1X-26-8 p-Me-Ph * H * Pr H CH; F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table 1X-27.

No R' R° R™ R” R" "R R®* X Y R R
IX-27-1 p-F-Ph H H H Pr H CH; F OH H H
IX-27-2 p-F-Ph H H CH; Pr H CH; F OH H H
IX-27-3 p-F-Ph H H CH(CH;), r H CH; F OH H H
IX-27-4 p-F-Ph H H CHCH(CHs Pr H CH; F OH H H
1X-27-5 p-F-Ph H H CH:Ph Pr H CH; F OH H H
IX-27-6 p-F-Ph H H CHeindol-3-yl Pr H CH; F OH H H
IX-27-7 p-F-Ph H H CH.CH,SCH; Pr H CH; F OH H H
IX-27-8 p-F-Ph * H * Pr H CH; F OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table 1X-28,

Ne R' R® R® R” R" R R* XY R R
IX-28-1 p-CI-Ph H H H Pr H CH; F OH H H
IX-28-2 p-Cl-Ph H H CH; Pr H CH; F OH H H
IX-28-3 p-Cl-Ph H H CH(CH;), t H CH; F OH H H
IX-28-4 p-Cl-Ph H H CH,CH(CH;), Pr H CH; F OH H H
IX-28-5 p-Cl-Ph H H CH,Ph Pr H CH; F OH H H
IX-28-6 p-Cl-Ph H H CHpindol3-yl Pr H CH; F OH H H
1X-28-7 p-Cl-Ph H H CH,CH,SCH; Pr H CH; F OH H H
IX-28-8 p-Cl-Ph * H * Pr H CH; F OH H H
*R” and R® joined together by (CH,); to form five-membered ring.

Table 1X-29.

Ne R' R® R* R” R " R*®* X Y R R
IX-29-1 p-Br-Ph H H H Pr H CH; F OH H H
IX-29-2 p-Br-Ph H H CH; r H CH, F OH H H
IX-29-3 p-Br-Ph H H CH(CH;), t H CH; F OH H H
IX-29-4 p-Br-Ph H H CH,CH(CH;, Pr H CH; F OH H H
IX-29-5 p-Br-Ph H H CHyPh Pr H CH; F OH H H
IX-29-6 p-Br-Ph H H CHyindol3-yl Pr H CH; F OH H H
1X-29-7 p-Br-Ph H H CH,CH,SCH; Pr H CH; F OH H H
1X-29-8 p-Br-Ph * H * Pr H CHs F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table IX-30.

Ne R R* R® R”® R®" R R®* X Yy R’ R
IX-30-1 p-l-Ph H H H Pr H CH; F OH H H
IX-30-2 p-I-Ph H H CH; Pr H CH; F OH H H
IX-30-3 p-I-Ph H H CH(CHs), Pr H CH; F OH H H
IX-30-4 p-I-Ph H H CH:CH(CHs) Pr H CH; F OH H H
IX-30-5 p-I-Ph H H CH:Ph Pr H CH; F OH H H
IX-30-6 p-I-Ph H H CHeindol-3-yl Pr H CH; F OH H H
IX-30-7 p-I-Ph H H CH.CH,SCH; Pr H CH; F OH H H
IX-30-8 p-I-Ph * H * Pr H CH; F OH H H
*R* and R joined together by (CHa)3 to form five-membered ring.

Table IX-31.

Ne R" R® R®™ R” R®” R R® XYy R R
IX-31-1 CH; H H H "Bu H CH; F OH H H
IX-312 CH; H H CH; "Bu H CH; F OH H H
IX-31-3 CH; H H CH(CH;), "Bu H CH; F OH H H
IX-31-4 CH; H H CHCH(CH:;), "Bu H CH; F OH H H
IX-31-5 CH; H H CH,Ph "Bu H CH; F OH H H
IX-31-6 CH; H H CHsindol-3-yl "Bu H CH; F OH H H
IX-31-7 CH; H H CH,CH;SCH; "Bu H CH; F OH H H
IX-31-8 CH; * H * "Bu H CH; F OH H H
*R” and R® joined together by (CH,); to form five-membered ring.

Table IX-32.

Ne R" R* R* R” R" R R® XY R R
IX-32-1 Et H H H "Bu H CH; F OH H H
IX-32-2 Et H H CH; "Bu H CH; F OH H H
IX-32-3 Et H H CH(CH;), "Bu H CH; F OH H H
IX-3244 Bt H H CHCH(CH;; "Bu H CH; F OH H H
IX-32-5 Et H H CHPh "Bu H CH; F OH H H
IX-32-6 Bt H H CHxindol3-yl "Bu H CH; F OH H H
IX-32-7 Bt H H CHxCH.SCHs "Bu H CH; F OH H H
IX-32-8 Et * H * "Bu H CH; F OH H H
*R” and R™ joined together by (CH,); to form five-membered ring.

2980901-1

-235-

Gilead Exhibit 2024
PGR2023-00046 - Page 001309



Docket No. 60137.0034USU1

Table IX-33.

Ne R" R* R® R® R* RR R® XY R F
IX-33-1 Pr H H H "Bu H CH; F OH H H
IX-332 Pr H H CH; "Bu H CH; F OH H H
IX-33-3 Pr H H CH(CH:), "Bu H CH; F OH H H
IX-334 Pr H H CH,CH(CH:;), "Bu H CH; F OH H H
IX-33-5 Pr H H CH,Ph "Bu H CH; F OH H H
IX-33-6 Pr H H CHyindol-3-yl "Bu H CH; F OH H H
IX-337 Pr H H CH,CH,SCH; "Bu H CH; F OH H H
IX-33-8 Pr * H * "Bu H CH; F OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table IX-34.

Ne R' R* R® R” R* R R* Xy R R
IX-3-1 Bu H H H "Bu H CH; F OH H H
IX-34-2 ‘Bu H H CH, "By H CH; F OH H H
IX-34-3 '‘Bu H H CH(CH:), "By H CH; F OH H H
IX-344 '‘By H H CH,CH(CH;), "Bu H CH; F OH H H
IX-34-5 '‘Bu H H CH,Ph "Bu H CH; F OH H H
IX-34-6 ‘Bu H H CHp-indol-3-yl "Bu H CH; F OH H H
IX-34-7 '‘Bu H H CH)CH,SCH; "Bu H CH; F OH H H
IX-34-8 '‘Bu * H * "By H CH; F OH H H

*R” and R® joined together by (CH,); to form five-membered ring.

Table IX-35.

Ne R' R° R*® R® R R R* XY R R
IX-35-1 Ph H H H "Bu H CH; F OH H H
IX-352 Ph H H CH; "Bu H CH; F OH H H
IX-35-3 Ph H H CH(CH), "Bu H CH; F OH H H
IX-354 Ph H H CH,CH(CH;), "Bu H CH; F OH H H
IX-35-5 Ph H H CH,Ph "Bu H CH; F OH H H
IX-356 Ph H H CHyindol-3-yl "Bu H CH; F OH H H
IX-35-7 Ph H H CH,CH,SCH; "Bu H CH; F OH H H
IX-358 Ph * H * "Bu H CH; F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table IX-36.

Ne R’ R* R™ R™ R®" R R®* X Y R R
IX-36-1 p-Me-Ph H H H "Bu H CH; F OH H H
IX-36-2 p-Mc-Ph H H CH; "Bu H CH; F OH H H
IX-36-3 p-Me-Ph H H  CH(CHs), "Bu H CH; F OH H H
IX-36-4 p-Me-Ph H H CH,CH(CHs)» "Bu H CH; F OH H H
IX-36-5 p-Me-Ph H H CHyPh "Bu H CH; F OH H H
IX-36-6 p-Me-Ph H H CHs-indol3-yl "Bu H CH; F OH H H
IX-36-7 p-Me-Ph H H CH,CH,SCH; "Bu H CH; F OH H H
IX-36-8 p-Me-Ph * H * "Bu H CH; F OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table IX-37.

Ne R R° R* R™ R* R R”* XY R R
IX-37-1 p-F-Ph H H H "Bu H CH; F OH H H
IX-37-2 p-F-Ph H H CH; "By H CH; F OH H H
IX-37-3 p-F-Ph H H CH(CH:) "Bu H CH; F OH H H
IX-374 p-F-Ph H H CHCH(CH;), "Bu H CH; F OH H H
IX-37-5 p-F-Ph H H CH;Ph "Bu H CH; F OH H H
IX-37-6 p-F-Ph H H CHindol-3-yl "Bu H CH; F OH H H
IX-37-7 p-F-Ph H H CH,CH.SCH; "Bu H CH; F OH H H
IX-37-8 p-F-Ph * H * "Bu H CH; F OH H H
*R” and R joined together by (CH,)s to form five-membered ring.

Table IX-38.

Ne R R® R™ R® R®° RR R XY R R
IX-38-1 p-Cl-Ph H H H Bu H CH;, F OH H H
1X-38-2 p-Cl-Ph H H CH; "Bu H CH; F OH H H
IX-38-3 p-Cl-Ph H H CH(CH;) "Bu H CH; F OH H H
IX-38-4 p-Cl-Ph H H CHCH(CH:, "Bu H CH; F OH H H
IX-38-5 p-Cl-Ph H H CH,Ph "Bu H CH; F OH H H
IX-38-6 p-CI-Ph H H CHyindol3-yl "Bu H CH; F OH H H
IX-38-7 p-Cl-Ph H H CH,CH,SCH; "Bu H CH; F OH H H
IX-38-8 p-Cl-Ph * H * "Bu H CH; F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table IX-39.

Ne R’ R° R*™ R™ R®* R R*®* X Y R R
IX-39-1 p-Br-Ph H H H "Bu H CH; F OH H H
IX-39-2 p-Br-Ph H H CH; "Bu H CH; F OH H H
IX-39-3 p-Br-Ph H H CH(CH;), "Bu H CH; F OH H H
1X-39-4 p-Br-Ph H H CHCH(CH:;), "Bu H CH; F OH H H
1X-39-5 p-Br-Ph H H CH,Ph "Bu H CH; F OH H H
1X-39-6 p-Br-Ph H H CHyindol3-yl "Bu H CH; F OH H H
1X-39-7 p-Br-Ph H H CHCH,SCH; "Bu H CH; F OH H H
IX-39-8 p-Br-Ph * H * "Bu H CH; F OH H H
*R” and R joined together by (CH,): to form five-membered ring.

Table IX-40.

Ne R R R*™ R™ R* RR R”*®* X Yy R R
IX-40-1 pI-Ph H H H "Bu H CH; F OH H H
IX-40-2 p-I-Ph H H CH; "Bu H CH; F OH H H
IX-40-3 p-I-Ph H H CH(CH;), "Bu H CH; F OH H H
1IX-40-4 pI-Ph H H CHCH(CH;), "Bu H CH; F OH H H
IX-40-5 p-I-Ph H H CH;Ph "Bu H CH; F OH H H
IX-40-6 p-I-Ph H H CHsindol-3-yl "Bu H CH; F OH H H
IX-40-7 p-I-Ph H H CH,CH,SCH; "Bu H CH; F OH H H
IX-40-8 p-I-Ph * H * "Bu H CH; F OH H H
*R” and R joined together by (CH,)s to form five-membered ring.

Table IX-41.

Ne R' R R® R® R®*" R * X Y R R
IX41-1 CH, H H H Bz H CH;, F OH H H
IX-412 CH; H H CH; Bz H CH;, F OH H H
IX-41-3 CH; H H CH(CH:), Bz H CH; F OH H H
IX-41-4 CH; H H CH,CH(CH;) Bz H CH; F OH H H
IX-41-5 CH; H H CH,Ph Bz H CH; F OH H H
IX-41-6 CH; H H CHj-indol3-yl Bz H CH; F OH H H
IX-41-7 CH; H H CH,CH,SCH; Bz H CH; F OH H H
IX-41-8 CH; * H * Bz H CH; F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table IX-42.

Ne R" R® R® R* R" " R®* X Y R R
IX42-1 Et H H H Bz H CH, F OH H H
IX-42-2 Et H H CH; Bz H CH; F OH H H
IX-42-3 Et H H CH(CH:), Bz H CH; F OH H H
IX-42-44 Et H H CHxXCH(CHs) Bz H CH; F OH H H
IX-42-5 Et H H CHyPh Bz H CH; F OH H H
IX-42-6 Et H H CHyindol-3-yl Bz H CH; F OH H H
IX-42-7 Bt H H CHCH;SCH; Bz H CH; F OH H H
IX-42-8 Et * H * Bz H CH;, F OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table IX-43.

Ne R' R® R® RP R* R R* XY R R
IX43-1 Pr H H H Bz H CH, F OH H H
IX-432 Pr H H CH; Bz H CH, F OH H H
IX-43-3 Pr H H CH(CHy), Bz H CH, F OH H H
IX43-4 Pr H H CHCH(CH;, Bz H CH; F OH H H
IX-43-5 Pr H H CH,Ph Bz H CH; F OH H H
IX43-6 Pr H H CHyindol-3-yl Bz H CH; F OH H H
IX-43-7 Pr H H CH,CH,SCH; Bz H CH; F OH H H
IX-43-8 Pr * H * Bz H CH;, F OH H H

*R” and R® joined together by (CH,); to form five-membered ring.

Table IX-44.

Ne R' R* R® R” R* ' R*®* X Yy R R
IX-44-1 '‘Bu H H H Bz H CH; F OH H H
IX-44-2 ‘Bu H H CH; Bz H CH; F OH H H
IX-44-3 ‘Bu H H CH(CH;), Bz H CH; F OH H H
IX-44-4 Bu H H CHCH(CH;), Bz H CH; F OH H H
IX-44-5 ‘Bu H H CH,Ph Bz H CH; F OH H H
IX-446 Bu H H CHpyindol-3-yl Bz H CH; F OH H H
X447 Bu H H CH,CH,SCH; Bz H CH; F OH H H
IX-44-8 ‘Bu * H * Bz H CH; F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table IX-45.

Ne R" R® R® R R* R R* X Y R R
IX451 Ph H H H Bz H CH;, F OH H H
IX-45-2 Ph H H CH; Bz H CH; F OH H H
IX-453 Ph H H CH(CH:), Bz H CH; F OH H H
IX-45-4 Ph H H CH,CH(CH;, Bz H CH; F OH H H
IX-45-5 Ph H H CH,Ph Bz H CH; F OH H H
IX-45-6 Ph H H CHjyindol-3-yl Bz H CH; F OH H H
IX-45-7 Ph H H CHCHSCH; Bz H CH; F OH H H
IX-45-8 Ph * H * Bz H CH; F OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table IX-46.

Ne R R R*™ R™ R*" " R*®* Xy R R
IX-46-1 p-Me-Ph H H H Bz H CH;, F OH H H
IX-46-2 p-Me-Ph H H CH; Bz H CH, F OH H H
IX-46-3 p-Me-Ph H H CH(CHy), Bz H CH; F OH H H
IX-46-4 p-Mc-Ph H H CHCH(CH;), Bz H CH; F OH H H
IX-46-5 p-Mc-Ph H H CH.Ph Bz H CH; F OH H H
IX-46-6 p-Me-Ph H H CHpindol-3-yl Bz H CH; F OH H H
IX-46-7 p-Me-Ph H H CH)CH,SCH; Bz H CH; F OH H H
IX-46-8 p-Me-Ph * H * Bz H CH, F OH H H
*R” and R joined together by (CH,)s to form five-membered ring.

Table IX-47.

Ne R R° R*® R R* ' R* XY R R

IX-47-1 p-F-Ph H H H Bz H CH, F OH H H

IX-47-2 p-F-Ph H H CH; Bz H CH, F OH H H

IX-47-3 p-F-Ph H H CH(CH:) Bz H CH; F OH H H

IX-47-4 p-F-Ph H H CH,CH(CH;) Bz H CH; F OH H H

IX-47-5 p-F-Ph H H CH,Ph Bz H CH; F OH H H

IX-47-6 p-F-Ph H H CHyindol3-yl Bz H CH; F OH H H

IX-47-7 p-F-Ph H H CH,CH,SCH; Bz H CH; F OH H H

1X-47-8 p-F-Ph * H * Bz H CH; F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table IX-48.

Ne R’ R* R® R® R®" R R®* X vy R R
IX-48-1 p-Cl-Ph H H H Bz H CH; F OH H H
IX-48-2 p-Cl-Ph H H CH; Bz H CH; F OH H H
IX-48-3 p-Cl-Ph H H CH(CH:), Bz H CH; F OH H H
IX-48-4 p-CI-Ph H H CH;CH(CHs) Bz H CH; F OH H H
IX-48-5 p-Cl-Ph H H CH:Ph Bz H CH; F OH H H
IX-48-6 p-Cl-Ph H H CHpindol-3-yl Bz H CH; F OH H H
IX-48-7 p-Cl-Ph H H CH.CH,SCH; Bz H CH; F OH H H
IX-48-8 p-Cl-Ph * H * Bz H CH; F OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table IX-49.

Ne R R° R*® R™ R* "R R* XY R R
IX-49-1 p-Br-Ph H H H Bz H CH; F OH H H
IX-49-2 p-Br-Ph H H CH, Bz H CH;, F OH H H
IX-49-3 p-Br-Ph H H CH(CH;), Bz H CH; F OH H H
IX-49-4 p-Br-Ph H H CHCH(CH;), Bz H CH; F OH H H
IX-49-5 p-Br-Ph H H CH,Ph Bz H CH; F OH H H
IX-49-6 p-Br-Ph H H CHyindol-3-yl Bz H CH; F OH H H
IX-49-7 p-Br-Ph H H CH)CH,SCH; Bz H CH; F OH H H
IX-49-8 p-Br-Ph * H * B H CH; F OH H H
*R” and R joined together by (CH,)s to form five-membered ring.

Table IX-50.

Ne R R° R*® R™ R* 'R R*®* X Y R R
IX-50-1 pI-Ph H H H Bz H CH, F OH H H
IX-50-2 p-I-Ph H H CH; Bz H CH, F OH H H
IX-50-3 p-I-Ph H H CH(CH:) Bz H CH;, F OH H H
IX-50-4 p-I-Ph H H CHCH(CH:, Bz H CH; F OH H H
IX-50-5 p-I-Ph H H CH;Ph Bz H CH; F OH H H
IX-50-6 p-I-Ph H H CHyindol3-yl Bz H CH; F OH H H
IX-50-7 pl-Ph H H CH,CH,SCH; Bz H CH; F OH H H
IX-50-8 p-I-Ph * H * Bz H CH; F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.

2980901-1 -241 -

Gilead Exhibit 2024
PGR2023-00046 - Page 001315



Docket No. 60137.0034USU1

0
RS
NH

b

R3 0O
R3a

CO,R*

X

Table X-1.
Ne R R® R® R® R®" RR RO XY R R
X-1-1 CHs H H H CH, H F F OH H H
X-1-2 CH; H H CH; CH, H F F OH H H
X-1-3 CH; H H CH(CHs), CH; H F F OH H H
X-14 CH;, H H CH,CH(CH;, CH; H F F OH H H
X-1-5 CH; H H CH,Ph CH; H F F OH H H
X-1-6 CH;, H H CH,indol3-yl CH; H F F OH H H
X-1-7 CH;, H H CHCH,SCH; CH; H F F OH H H
X-1-8 CH; * H * CH;, H F F OH H H
*R” and R joined together by (CH,)s to form five-membered ring.
Table X-2.
Ne R' R R® R® R" R R* XY R R
X-2-1 Bt H H H CH, H F F OH H H
X-2-2 Et H H CH; CH; H F F OH H H
X-2-3 Et H H CH(CHs), CH. H F F OH H H
X-2-4 Bt H H CHCH(CHy;, CH, H F F OH H H
X-2-5 Bt H H CH,Ph CH H F F OH H H
X-2-6 Bt H H CHxrindol-3-yl CH, H F F OH H H
X-2-7 Bt H H CHCH.SCH: CH; H F F OH H H
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Ne R!' R? R*®* R® R®* R RO XY R R

X-2-8 Et * H * CHs H F F OH H H

*R* and R joined together by (CH,)s to form five-membered ring.

Table X-3.

Ne R' R° R® R” R* R RR XY R R
X3-1 Pr H H H CH, H F F OH H H
X-3-2 Pr H H CH; CH, H F F OH H H
X-3-3 ‘Pr H H CH(CH:), CH, H F F OH H H
X34 Pr H H CHCH(CH;), CH; H F F OH H H
X-3-5 Pr H H CH,Ph CH H F F OH H H
X-3-6 Pr H H CHyindol-3-y] CH; H F F OH H H
X3-7 Pr H H CH,CH.SCH; CH; H F F OH H H
X-3-8 Pr * H * CH H F F OH H H

*R” and R® joined together by (CH,); to form five-membered ring.

Table X-4.

Ne R' R R® R” R R R* XY R R
X4-1 Bu H H H CH H F F OH H H
X42 Bu H H CH; CH, H F F OH H H
X-4-3 ‘Bu H H CH(CH;3), CH, H F F OH H H
X-44 ‘Bu H H CHCH(CH;, CH; H F F OH H H
X4-5 ‘Bu H H CH,Ph CH, H F F OH H H
X4-6 ‘Bu H H CHyindol-3-yl CHi H F F OH H H
X47 Bu H H CHCHSCH; CH; H F F OH H H
X-4-8 ‘Bu * H * CH, H F F OH H H
*R” and R™ joined together by (CH,); to form five-membered ring.
Table X-5.

Ne R' R° R® R® R* R R® XY R R
X-5-1 Ph H H H CH H F F OH H H
X-5-2 Ph H H CH; CHy H F F OH H H
X-5-3 Ph H H CH(CH,), CHy H F F OH H H
X-54 Ph H H CH,CH(CH;, CH, H F F OH H H
X-5-5 Ph H H CH,Ph CH, H F F OH H H
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Ne R' R® R*®* R® R RR RO XY R R
X-5-6 Ph H H CHyindol-3-yl CHy H F F OH H H
X-5-7 Ph H H CH,CH,SCH;, CH, H F F OH H H
X-5-§ Ph * H * CH, H F F OH H H

*R* and R™ joined together by (CH,)s to form five-membered ring.

Table X-6.

Ne R! R* R™ R™ R" R R XY R R
X-6-1 p-Me-Ph H H H CH H F F OH H H
X-6-2 p-Me-Ph H H CH; CH, H F F OH H H
X-6-3 p-Me-Ph H H CH(CH:), CH; H F F OH H H
X-6-4 p-Me-Ph H H CHCH(CH; CH; H F F OH H H
X-6-5 p-Me-Ph H H CH;Ph CH H F F OH H H
X-6-6 p-Me-Ph H H CHyindol3-yl CH; H F F OH H H
X-6-7 p-Me-Ph H H CHCHSCH; CH; H F F OH H H
X-6-8 p-Me-Ph * H * CH, H F F OH H H

*R” and R*” joined together by (CHa): to form five-membered ring.

Table X-7.

Ne R' R° R*® R” R* R R* XY R R
X-7-1 p-F-Ph H H H CH H F F OH H H
X-7-2 p-F-Ph H H CH; CH H F F OH H H
X-7-3 p-F-Ph H H CH(CH;), CH H F F OH H H
X-7-4 p-F-Ph H H CH,CH(CH; CH; H F F OH H H
X-7-6 p-F-Ph H H CHyPh CH H F F OH H H
X-7-7 p-F-Ph H H CHpindol-3-yl CH; H F F OH H H
X-7-8 pFPh H H CHCHSCH; CH; H F F OH H H
X-7-20 p-F-Ph * H * CH; H F F OH H H
*R” and R”° joined together by (CH,); to form five-membered ring.

Table X-8.

Ne R R® R® R® R* R R XY R R
X-8-1 p-Cl-Ph H H H CH, H F F OH H H
X-8-2 p-Cl-Ph H H CH; CH, H F F OH H H
X-8-3 p-Cl-Ph H H CH(CH:) CH, H F F OH H H
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Ne R R* R® R™® R* R R®* XY R R
X-8-4 p-Cl-Ph H H CHCH(CH;, CHy H F F OH H H
X-8-5 p-Cl-Ph H H CH,Ph CH, H F F OH H H
X-8-6 p-Cl-Ph H H CHpindol3-yl CH, H F F OH H H
X-8-7 p-Cl-Ph H H CHCHSCH; CH, H F F OH H H
X-8-8 p-Cl-Ph * H * CH, H F F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.

Table X-9.

Ne R' R° R® R® R*" R RR XY R R
X9-1 pBr-Ph H H H CH; H F F OH H H
X-9-2 pBr-Ph H H CH; CH; H F F OH H H
X-9-3 p-Br-Ph H H CH(CH), CH, H F F OH H H
X-9-4 pBr-Ph H H CHCH(CH), CH; H F F OH H H
X-9-6 p-Br-Ph H H CHyPh CHs H F F OH H H
X-9-7 p-Br-Ph H H CHsindol3-yl CHs H F F OH H H
X98 pBr-Ph H H CHXCHSCH; CH; H F F OH H H
X-9-20 p-Br-Ph * H * CH; H F F OH H H
*R” and R joined together by (CH,)s to form five-membered ring.

Table X-10.

Ne R' R° R® R® R® R R* X Y R R
X-10-1 p-I-Ph H H H CH;, H F F OH H H
X-10-2 p-I-Ph H H CH; CH; H F F OH H H
X-10-3 p-l-Ph H H  CH(CHs), CHs H F F OH H H
X-10-4 pI-Ph H H CH.CH(CH;)» CH; H F F OH H H
X-10-5 p-I-Ph H H CHyPh CH, H F F OH H H
X-10-6 p-I-Ph H H CHpindol-3-yl CH; H F F OH H H
X-10-7 p-I-Ph H H CHCH,SCH; CH; H F F OH H H
X-10-8 p-I-Ph * H ¥ CH, H F F OH H H
*R” and R”® joined together by (CH,): to form five-membered ring.

Table X-11.

Ne R' R* R* R® R* " R® X Y R R
X-11-1 CH; H H H Ft H F F OH H H
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3a

o0

Ne R' R* R*®* R® R* R R* X Y R R
X-11-2 CH; H H CH; Et H F F OH H H
X-11-3 CH; H H CH(CH,), Et H F F OH H H
X-11-4 CH; H H CHCH(CH)), Et H F F OH H H
X-11-5 CH; H H CH,Ph Et H F F OH H H
X-11-6 CH; H H CHyindol3-yl Et H F F OH H H
X-11-7 CH; H H CH.CH,SCH; Et H F F OH H H
X-11-8 CH; * H * Et H F F OH H H
*R” and R™ joined together by (CH,); to form five-membered ring.

Table X-12.

Ne R' R® R® R” R®" " R X Y R R
X-12-1 Et H H H Et H F F OH H H
X-12-2 Et H H CH; Et H F F OH H H
X-12-3 Et H H CH(CHs), Et H F F OH H H
X-12-4 Bt H H CHCH(CH;, Et H F F OH H H
X-12-5 Et H H CH,Ph Et H F F OH H H
X-12-6 Bt H H CHyindol-3-yl Et H F F OH H H
X-12-7 Bt H H CH,CHSCH; Et H F F OH H H
X-12-8 Et * H * Et H F F OH H H
*R” and R joined together by (CH,): to form five-membered ring.

Table X-13.

Ne R' R® R® R” R" R R® X Y R R
X-13-1 Pr H H H Et H F F OH H H
X-13-2 Pr H H CH; Et H F F OH H H
X-13-3 ‘Pr H H CH(CH;), Et H F F OH H H
X-13-4 Pr H H CHCH(CH:, Et H F F OH H H
X-13-5 Pr H H CH,Ph Et H F F OH H H
X-13-6 Pr H H CHyindol-3-yl Et H F F OH H H
X-13-7 Pr H H CHCH,SCH; Et H F F OH H H
X-13-8 Pr * H * Et H F F OH H H
*R” and R joined together by (CH,); to form five-membered ring.

Table X-14.
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Ne R' R® R R® R* ” R* X Y R R
3a
X-14-1 By H H H Et H F F OH H H
X-14-2 ‘Bu H H CH; Et H F F OH H H
X-14-3 ‘Bu H H CH(CH;), Et H F F OH H H
X-144 By H H CH,CH(CH:), FEt H F F OH H H
X-14-5 ‘Bu H H CH,Ph Et H F F OH H H
X-14-6 ‘Bu H H CHyindol-3-yl Et H F F OH H H
X-14-7 Bu H H CHCH,SCH; Et H F F OH H H
X-14-§ Bu * H * Et H F F OH H H

*R” and R joined together by (CH,); to form five-membered ring.

Table X-15.

Ne R' R® R® R® R*" ” R* X v R R
X-15-1 Ph H H H Et H F F OH H H
X-152 Ph H H CH; Et H F F OH H H
X-15-3 Ph H H CH(CH;), Et H F F OH H H
X-154 Ph H H CHCH(CH;, Et H F F OH H H
X-15-5 Ph H H CH,Ph Et H F F OH H H
X-15-6 Ph H H CH-indol-3-yl Bt H F F OH H H
X-157 Ph H H CH.CH,SCH; Et H F F OH H H
X-15-8 Ph * H * Et H F F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.

Table X-16.

Ne R’ R° R*® R” R* " R* X Y R R
X-16-1 p-Me-Ph H H H Et H F F OH H H
X-16-2 p-Me-Ph H H CH; Et H F F OH H H
X-16-3 p-Me-Ph H H CH(CH:), Et H F F OH H H
X-16-4 p-Me-Ph H H CH,CH(CH;), Et H F F OH H H
X-16-5 p-Me-Ph H H CH,Ph Et H F F OH H H
X-16-6 p-Me-Ph H H CHyindol3yl Et H F F OH H H
X-16-7 p-Me-Ph H H CH,CHSCH; Et H F F OH H H
X-16-8 p-Me-Ph * H * Et H F F OH H H

*R” and R™ joined together by (CH,)3 to form five-membered ring.
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Table X-17.

Ne R’ R° R™ R™ R* R R® X Y R R
X-17-1 p-F-Ph H H H Et H F F OH H H
X-17-2 p-F-Ph H H CH; Et H F F OH H H
X-17-3 p-F-Ph H H  CH(CHs), Ft H F F OH H H
X-17-4 p-F-Ph H H CH,CH(CH;) Et H F F OH H H
X-17-5 p-F-Ph H H CHyPh Et H F F OH H H
X-17-6 p-F-Ph H H CHp-indol-3-y]l Et H F F OH H H
X-17-7 p-F-Ph H H CH.CH,SCH; Et H F F OH H H
X-17-8 p-F-Ph * H * Et H F F OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table X-18.

Ne R’ R® R® R® R* "R’ R* X Y R R
X-18-1 p-Cl-Ph H H H Et H F F OH H H
X-18-2 p-CI-Ph H H CH, Et H F F OH H H
X-18-3 p-Cl-Ph H H CH(CH;), Et H F F OH H H
X-184 p-Cl-Ph H H CHCH(CH;, Et H F F OH H H
X-18-5 p-Cl-Ph H H CH,Ph Et H F F OH H H
X-18-6 p-CI-Ph H H CHyindol-3-yl Et H F F OH H H
X-18-7 p-Cl-Ph H H CHCH,SCH; Et H F F OH H H
X-18-8 p-Cl-Ph * H * Et H F F OH H H

*R” and R® joined together by (CH,); to form five-membered ring.

Table X-19.

Ne R’ R° R™ R® R* R’ R* X v R R
X-19-1 p-Br-Ph H H H Et H F F OH H H
X-19-2 p-Br-Ph H H CH; Et H F F OH H H
X-19-3 p-Br-Ph H H CH(CH:), Et H F F OH H H
X-19-4 p-Br-Ph H H CH,CH(CH:;, Et H F F OH H H
X-19-5 p-Br-Ph H H CH:Ph Et H F F OH H H
X-19-6 p-Br-Ph H H CHyindol3-yl Et H F F OH H H
X-19-7 p-Br-Ph H H CHxCH,SCH; Et H F F OH H H
X-19-§ p-Br-Ph * H * Et H F F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table X-20.

Ne R’ R R*™ R™ R* R R® X Y R
X-20-1 p-I-Ph H H H Et H F F OH H
X-20-2 p-I-Ph H H CH; Et H F F OH H
X-20-3 p-I-Ph H H CH(CH;), Et H F F OH H
X-20-4 p-I-Ph H H CH,CH(CHs) Et H F F OH H
X-20-5 p-I-Ph H H CHyPh Et H F F OH H
X-20-6 p-I-Ph H H CHyindol-3-yl Et H F F OH H
X-20-7 pI-Ph H H CH,.CH,SCH; Et H F F OH H
X-20-8 p-I-Ph * H * Et H F F OH H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table X-21.

Ne R' R° R® R® R* " R*®* X v R R
X-21-1 CH; H H H t H F F OH H H
X-21-2 CH; H H CH; t H F F OH H H
X-21-3 CH; H H CH(CH;), ’r H F F OH H H
X-21-4 CH; H H CH,CH(CH;), Pr H F F OH H H
X-21-5 CH; H H CHyPh ’r H F F OH H H
X-21-6 CH; H H CHpyindol-3-y] Pr H F F OH H H
X-21-7 CH; H H CH,CHSCH; Pr H F F OH H H
X-21-§ CH; * H * ’r H F F OH H H
*R” and R joined together by (CH,)s to form five-membered ring.

Table X-22.

Ne R' R® R® R R*" "R R* X Y R R
X-22-1 Bt H H H Pr H F F OH H H
X-22-2 Bt H H CH; r H F F OH H H
X-22-3 Bt H H CH(CH3), ’r H F F OH H H
X-22-4 Bt H H CH,(CH(CH;, Pr H F F OH H H
X-22-5 Et H H CH,Ph P’Pr H F F OH H H
X-22-6 Ft H H CHjindol3-yl Pr H F F OH H H
X-22-7 Et H H CH,CHSCH; Pr H F F OH H H
X-22-8 Et * H * Pr H F F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table X-23.

Ne R' R* R® R® R*" "R R®* X v R R
X-23-1 Pr H H H r H F F OH H H
X-23-2 Pr H H CH; Pr H F F OH H H
X-23-3 Pr H H CH(CH:), Pr H F F OH H H
X-23-4 Pr H H CH,CH(CHs, Pr H F F OH H H
X-23-5 Pr H H CHyPh r H F F OH H H
X-23-6 Pr H H CHyindol-3-yl Pr H F F OH H H
X-23-7 Pr H H CHCH,SCH; Pr H F F OH H H
X-23-8 Pr * H * P’r H F F OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table X-24.

Ne R' R* R*® R” R* "R R* X Y R R
X-24-1 Bu H H H ‘s H F F OH H H
X-24-2 Bu H H CH; t H F F OH H H
X-24-3 Bu H H CH(CHs), r H F F OH H H
X-24-4 Bu H H CHCH(CH:), Pr H F F OH H H
X-24-5 '‘Bu H H CH,Ph Pt H F F OH H H
X-24-6 '‘Bu H H CHpindol-3-yl Pr H F F OH H H
X247 '‘Bu H H CHCHSCH; Pr H F F OH H H
X-24-§ Bu * H * 't H F F OH H H

*R” and R® joined together by (CH,); to form five-membered ring.

Table X-25.

Ne R' R® R® R® R*" R R* X Y R R
X-25-1 Ph H H H r H F F OH H H
X252 Ph H H CH; s H F F OH H H
X-25-3 Ph H H CH(CH;), r H F F OH H H
X-25-4 Ph H H CH,CH(CH;), Pr H F F OH H H
X-25-5 Ph H H CH,Ph ’r H F F OH H H
X-25-6 Ph H H CHyindol3-yl Pr H F F OH H H
X257 Ph H H CHxCHSCH; Pr H F F OH H H
X-25-8 Ph * H * s+ H F F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table X-26.

No R' R° R® R® R®" R R®* X Y R R
X-26-1 p-Me-Ph H H H Pr H F F OH H H
X-26-2 p-Me-Ph H H CH; Pr H F F OH H H
X-26-3 p-Me-Ph H H CH(CH;), ’t H F F OH H H
X-26-4 p-Me-Ph H H CH,CH(CHs;); Pr H F F OH H H
X-26-5 p-Me-Ph H H CH,Ph Pr H F F OH H H
X-26-6 p-Me-Ph H H CHyindol-3-y] Pr H F F OH H H
X-26-7 p-Me-Ph H H CH,CH.SCH; Pr H F F OH H H
X-26-8 p-Me-Ph * H * Pr H F F OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table X-27.

Ne R' R® R® R” R" " R®* X Y R R
X-27-1 p-F-Ph H H H r H F F OH H H
X-27-2 p-F-Ph H H CH; Pr H F F OH H H
X-27-3 p-F-Ph H H CH(CH;), P’ H F F OH H H
X-27-4 p-F-Ph H H CH,CH(CH;), Pr H F F OH H H
X-27-5 p-F-Ph H H CH,Ph Pr H F F OH H H
X-27-6 p-F-Ph H H CHyindol-3-yl Pr H F F OH H H
X-27-7 p-F-Ph H H CH,CH,SCH; Pr H F F OH H H
X-27-8 p-F-Ph * H * P’r H F F OH H H
*R” and R® joined together by (CH,); to form five-membered ring.

Table X-28,

Ne R' R® R* R” R*" R R* X Y R R
X-28-1 p-Cl-Ph H H H Pr H F F OH H H
X-28-2 p-Cl-Ph H H CH; r H F F OH H H
X-28-3 p-Cl-Ph H H CH(CH;), t H F F OH H H
X-28-4 p-Cl-Ph H H CHCH(CH;), Pr H F F OH H H
X-28-5 p-Cl-Ph H H CH;Ph Pr H F F OH H H
X-28-6 p-Cl-Ph H H CHyindol3-yl Pr H F F OH H H
X-28-7 p-CI-Ph H H CH,CH.SCH; Pr H F F OH H H
X-28-8 p-Cl-Ph * H * Pr H F F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table X-29.

No R' R° R™ R” R® R R®* X Y R R’
X-29-1 p-Br-Ph H H H Pr H F F OH H H
X-29-2 p-Br-Ph H H CH; Pr H F F OH H H
X-29-3 p-Br-Ph H H CH(CH;), Pt H F F OH H H
X-29-4 p-Br-Ph H H CHxCH(CH;) Pr H F F OH H H
X-29-5 p-Br-Ph H H CH,Ph Pt H F F OH H H
X-29-6 p-Br-Ph H H CHiindol3-yl Pr H F F OH H H
X-29-7 p-Br-Ph H H CH,CH,SCH; Pr H F F OH H H
X-29-8 p-Br-Ph * H * Pr H F F OH H H
*R* and R joined together by (CHa)3 to form five-membered ring.

Table X-30.

Ne R' R® R* R” R*" "R R®* X Y R R
X-30-1 p-I-Ph H H H r H F F OH H H

X-30-2 p-I-Ph H H CH; Pr H F F OH H H

X-30-3 p-I-Ph H H CH(CHj), Pr H F F OH H H

X-30-4 p-I-Ph H H CH,CH(CH:), Pr H F F OH H H

X-30-5 p-I-Ph H H CHyPh Pr H F F OH H H

X-30-6 p-I-Ph H H CHyindol-3-yl Pr H F F OH H H

X-30-7 pl-Ph H H CH,CH,SCH; Pr H F F OH H H

X-30-8 p-I-Ph * H * r H F F OH H H

*R” and R joined together by (CH,)s to form five-membered ring.

Table X-31.

Ne R' R R* R R* RR R XY R R

X-31-1 CH; H H H "Bu H F F OH H H

X-31-2 CH; H H CH; Bu H F F OH H H

X-31-3 CH; H H CH(CH;), "Bu H F F OH H H

X-31-4 CH; H H CH,CH(CH; "Bu H F F OH H H

X-31-5 CH; H H CH,Ph "Bu H F F OH H H

X-31-6 CH; H H CHpindol3-yl "Bu H F F OH H H

X-31-7 CHs H H CH)CH.SCH; "Bu H F F OH H H

X-31-8 CH; * H * Bu H F F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table X-32.

Ne R' R* R® R® R® R R®* X Y R R
X-32-1 Bt H H H "By H F F OH H H
X-32-2 Et H H CH; "Bu H F F OH H H
X-32-3 Et H H CH(CH;), "Bu H F F OH H H
X-32-4 Et H H CH,CH(CH;), "Bu H F F OH H H
X-32-5 Et H H CH,Ph "Bu H F F OH H H
X-32-6 Et H H CHzindol-3-yl "Bu H F F OH H H
X-32-7 Et H H CH)XCH,SCH; "Bu H F F OH H H
X-32-8 Et * H * "Bu H F F OH H H
*R* and R joined together by (CHa)3 to form five-membered ring.
Table X-33.

Ne R' R® R® RV R R RPR XY R R
X331 Pr H H H Bu H F F OH H H
X332 Pr H H CH; "Bu H F F OH H H
X-33-3 Pr H H CH(CH;), "Bu H F F OH H H
X334 Pr H H CHCH(CH:;), "Bu H F F OH H H
X-33-5 Pr H H CH,Ph "Bu H F F OH H H
X-33-6 Pr H H CHp-indol-3-yl "Bu H F F OH H H
X-33-7 Pr H H CHCHSCH; "Bu H F F OH H H
X-33-8 Pr * H * "Bu H F F OH H H
*R” and R joined together by (CH,)s to form five-membered ring.
Table X-34.

Ne R' R* R® R R* R R* X Y R R
X341 ‘Bu H H H "By H F F OH H H
X-34-2 Bu H H CH; Bu H F F OH H H
X-34-3 Bu H H CH(CH;), "Bu H F F OH H H
X-34-4 Bu H H CHCH(CH:), "Bu H F F OH H H
X-34-5 Bu H H CH,Ph "By H F F OH H H
X-34-6 Bu H H CHyindol-3-yl "Bu H F F OH H H
X-34-7 Bu H H CHCH,SCH; "Bu H F F OH H H
X-34-8 ‘Bu * H * "Bu H F F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table X-35.

Ne R' R* R™ R” R* R R® X Y R R
X351 Ph H H H "By H F F OH H H
X352 Ph H H CH; "Bu H F F OH H H
X-35-3 Ph H H CH(CHs), "Bu H F F OH H H
X-35-4 Ph H H CHCH(CH;) "Bu H F F OH H H
X-35-5 Ph H H CHyPh "Bu H F F OH H H
X356 Ph H H CHpindol-3-yl "Bu H F F OH H H
X-35-7 Ph H H CH,CH,SCH; "Bu H F F OH H H
X-35-8 Ph * H * "Bu H F F OH H H

*R” and R joined together by (CH,): to form five-membered ring.

Table X-36.

Ne R’ R° R* R™ R* RR R* X vy R R
X-36-1 p-Me-Ph H H H "Bu H F F OH H H
X-36-2 p-Me-Ph H H CH;, "Bu H F F OH H H
X-36-3 p-Me-Ph H H CH(CHs), "By H F F OH H H
X-36-4 p-Me-Ph H H CH,CH(CH;), "Bu H F F OH H H
X-36-5 p-Mc-Ph H H CH,Ph "Bu H F F OH H H
X-36-6 p-Me-Ph H H CHyindol3-yl "Bu H F F OH H H
X-36-7 p-Me-Ph H H CH,CH,SCH; "Bu H F F OH H H
X-36-8 p-Me-Ph * H * "Bu H F F OH H H
*R” and R joined together by (CH,)s to form five-membered ring.

Table X-37.

Ne R’ R° R*® R™ R R R* X v R R
X-37-1 p-F-Ph H H H "Bu H F F OH H H
X-37-2 p-F-Ph H H CH; "Bu H F F OH H H
X-37-3 p-F-Ph H H CH(CHj), "Bu H F F OH H H
X-37-4 p-F-Ph H H CHCH(CH;), "Bu H F F OH H H
X-37-5 p-F-Ph H H CH:Ph "Bu H F F OH H H
X-37-6 p-F-Ph H H CHjindol-3-yl "Bu H F F OH H H
X-37-7 p-F-Ph H H CH,CH,SSCH; "Bu H F F OH H H
X-37-8 p-F-Ph * H * "Bu H F F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table X-38.

Ne R’ R° R* R" R* R R* X Y R R
X-38-1 p-Cl-Ph H H H 'Bu H F F OH H H
X-38-2 p-Cl-Ph H H CH; "Bu H F F OH H H
X-38-3 p-Cl-Ph H H CH(CH;), "Bu H F F OH H H
X-38-4 p-C-Ph H H CH,CH(CH;) "Bu H F F OH H H
X-38-5 p-Cl-Ph H H CHyPh "Bu H F F OH H H
X-38-6 p-Cl-Ph H H CHyindol-3-yl "Bu H F F OH H H
X-38-7 p-Cl-Ph H H CHCHSCH; "Bu H F F OH H H
X-38-8 p-Cl-Ph * H * Bu H F F OH H H
*R” and R joined together by (CH,): to form five-membered ring.

Table X-39.

Ne R’ R° R® R” R* R R* X Y R R
X-39-1 p-Br-Ph H H H "Bu H F F OH H H
X-39-2 p-Br-Ph H H CH;, "Bu H F F OH H H
X-39-3 p-Br-Ph H H CH(CHs), "Bu H F F OH H H
X-39-4 p-Br-Ph H H CH,CH(CH), "Bu H F F OH H H
X-39-5 p-Br-Ph H H CHyPh "Bu H F F OH H H
X-39-6 p-Br-Ph H H CHyindol-3-yl "Bu H F F OH H H
X-39-7 p-Br-Ph H H CHCHsSCH; "Bu H F F OH H H
X-39-8 p-Br-Ph * H * "Bu H F F OH H H
*R” and R joined together by (CH,)s to form five-membered ring.

Table X-40.

Ne R' R° R*®* R® R* R R*P XY R R
X-40-1 p-I-Ph H H H "Bu H F F OH H H
X-40-2 p-I-Ph H H CH; Bu H F F OH H H
X-40-3 p-I-Ph H H CH(CH;) "Bu H F F OH H H
X-40-4 p-I-Ph H H CHCH(CH:), "Bu H F F OH H H
X-40-5 p-I-Ph H H CHyPh "Bu H F F OH H H
X-40-6 p-I-Phh H H CHyindol-3-yl "Bu H F F OH H H
X-40-7 p-I-Ph H H CH,CH,SCH; "Bu H F F OH H H
X-40-8 p-I-Ph * H * "Bu H F F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.

2980901-1

-255-

Gilead Exhibit 2024
PGR2023-00046 - Page 001329



Docket No. 60137.0034USU1

Table X-41.

Ne R' R* R® R® R®* R R®* X Y R R
X41-1 CH, H H H Bz H F F OH H H
X-41-2 CH; H H CH; Bz H F F OH H H
X-41-3 CH; H H CH(CH:), Bz H F F OH H H
X-41-4 CHs H H CH.CH(CH;, Bz H F F OH H H
X-41-5 CH; H H CHyPh Bz H F F OH H H
X-41-6 CH; H H CHpyindol-3-y] Bz H F F OH H H
X417 CH; H H CHCHSCH; Bz H F F OH H H
X-41-8 CH; * H * Bz H F F OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table X-42.

Ne R' R R®™ R” R®" RR-” R** X Y R R
X-42-1 Bt H H H Bz H F F OH H H
X-42-2 Et H H CH, Bz H F F OH H H
X-42-3 Ft H H CH(CH:), Bz H F F OH H H
X-42-4 Et H H CH,CH(CH;, Bz H F F OH H H
X-42-5 Et H H CH,Ph Bz H F F OH H H
X-42-6 Et H H CHyindol-3-yl Bz H F F OH H H
X427 Bt H H CHCHSCH; Bz H F F OH H H
X-42-8 Et * H * Bz H F F OH H H

*R” and R® joined together by (CH,); to form five-membered ring.

Table X-43.

Ne R' R® R®* RP R* R R*® X Y R R
X431 Pr H H H Bz H F F OH H H
X432 Pr H H CH; Bz H F F OH H H
X-43-3 Pr H H CH(CH;), Bz H F F OH H H
X-43-4 Pr H H CHCH(CH), Bz H F F OH H H
X-43-5 Pr H H CH.Ph Bz H F F OH H H
X-43-6 Pr H H CHxindol3-yl Bz H F F OH H H
X437 Pr H H CHxCH,SCH; Bz H F F OH H H
X-43-8 Pr * H * Bz H F F OH H H
*R” and R™ joined together by (CH,); to form five-membered ring.
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Table X-44.

Ne R' R* R® R® R* R R®* X Y R R
X441 Bu H H H Bz H F F OH H H
X-44-2 Bu H H CH; Bz H F F OH H H
X-44-3 '‘Bu H H CH(CH;), Bz H F F OH H H
X-44-4 Bu H H CHCH(CH:y, Bz H F F OH H H
X-44-5 '‘Bu H H CHyPh Bz H F F OH H H
X-44-6 '‘Bu H H CHpindol-3-y] Bz H F F OH H H
X447 Bu H H CHCHSCH; Bz H F F OH H H
X-44-8 ‘Bu * H * Bz H F F OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table X-45.

Ne R' R® R® R® R®" . R* X v R R
X-45-1 Ph H H H Bz H F F OH H H
X452 Ph H H CH; Bz H F F OH H H
X-45-3 Ph H H CH(CH)), Bz H F F OH H H
X454 Ph H H CHCH(CH;) Bz H F F OH H H
X455 Ph H H CH,Ph Bz H F F OH H H
X456 Ph H H CHxindol-3-y] Bz H F F OH H H
X457 Ph H H CHCH,SCH; Bz H F F OH H H
X-45-8 Ph * H * Bz H F F OH H H

*R” and R® joined together by (CH,); to form five-membered ring.

Table X-46.

Ne R’ R° R* R™ R* R R* X v R R
X-46-1 p-Me-Ph H H H Bz H F F OH H H
X-46-2 p-Me-Ph H H CH, Bz H F F OH H H
X-46-3 p-Me-Ph H H  CH(CH:), Bz H F F OH H H
X-46-4 p-Me-Ph H H CHCH(CH;, Bz H F F OH H H
X-46-5 p-Mc-Ph H H CH,Ph Bz H F F OH H H
X-46-6 p-Mc-Ph H H CHyindol-3-yl Bz H F F OH H H
X-46-7 p-Me-Ph H H CHCH,SCH; Bz H F F OH H H
X-46-8 p-Me-Ph * H * Bz H F F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table X-47.

Ne R’ R° R™ R™ R* R R®* X v R R
X-47-1 p-F-Ph H H H Bz H F F OH H H
X-47-2 p-F-Ph H H CH; Bz H F F OH H H
X-47-3 p-F-Ph H H CH(CH;), Bz H F F OH H H
X-47-4 p-F-Ph H H CH.CH(CHs) Bz H F F OH H H
X-47-5 p-F-Ph H H CH:Ph Bz H F F OH H H
X-47-6 p-F-Ph H H CHyindol3-yl Bz H F F OH H H
X-47-7 p-F-Ph H H CH.CH,.SCHs Bz H F F OH H H
X-47-8 p-F-Ph * H * Bz H F F OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table X-48.

Ne R’ R® R® R® R* R®. R®* X Y R R
X-48-1 p-CI-Ph H H H Bz H F F OH H H
X-48-2 p-Cl-Ph H H CH, Bz H F F OH H H
X-48-3 p-Cl-Ph H H CH(CH;), Bz H F F OH H H
X-48-4 p-Cl-Ph H H CHCH(CH;, Bz H F F OH H H
X-48-5 p-Cl-Ph H H CH,Ph Bz H F F OH H H
X-48-6 p-CI-Ph H H CHyindol3yl Bz H F F OH H H
X-48-7 p-Cl-Ph H H CH.CH,;SCH; Bz H F F OH H H
X-48-8 p-Cl-Ph * H * B H F F OH H H
*R” and R joined together by (CH,)s to form five-membered ring.

Table X-49.

Ne R’ R° R™ R® R* R R®* X v R R
X-49-1 p-Br-Ph H H H Bz H F F OH H H
X-49-2 p-Br-Ph H H CH, Bz H F F OH H H
X-49-3 p-Br-Ph H H CH(CHj), Bz H F F OH H H
X-49-4 p-Br-Ph H H CH,CH(CH;), Bz H F F OH H H
X-49-5 p-Br-Ph H H CHyPh Bz H F F OH H H
X-49-6 p-Br-Ph H H CHyindol3-y] Bz H F F OH H H
X-49-7 p-Br-Ph H H CH)CH,SCH; Bz H F F OH H H
X-49-8 p-Br-Ph * H * Bz H F F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table X-50.
Ne R’ R R*™ R™ R* R R®* X v R R
X-50-1 p-I-lPh H H H Bz H F F OH H H
X-50-2 p-I-Ph H H CH; Bz H F F OH H H
X-50-3 p-I-Ph H H CH(CH;), Bz H F F OH H H
X-50-4 p-I-Ph H H CHCH(CH: Bz H F F OH H H
X-50-5 p-I-Ph H H CHyPh Bz H F F OH H H
X-50-6 p-I-Ph H H CHyindol-3yl Bz H F F OH H H
X-50-7 p-I-Ph H H CH.CHSCH; Bz H F F OH H H
X-50-8 p-I-Ph * H * Bz H F F OH H H
*R* and R joined together by (CHa)3 to form five-membered ring.
0
RS
NH
. T

R | || o R’ N 0

R3a N——DP——0O
| R
CO,R OR! o™ RS
Y X
XI

Table XI-1.
Ne R' R R® R® R®" R RR XY R R
XI-1-1 CH; H H H CH H H F OH H H
XI-1-2 CH; H H CH; CH H H F OH H H
XI-1-3 CH; H H CH(CHs), CH H H F OH H H
XI-1-4 CH, H H CHCH(CH), CH; H H F OH H H
XI-1-5 CH; H H CH,Ph CHL H H F OH H H
XI-1-6 CH; H H CHyindol3-yl CHL H H F OH H H
XI-1-7 CHy H H CHCH,SCH; CH; H H F OH H H
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Ne

RI

R2 RSa. R3b R4

RP R X Y

R’ R®

XI-1-8 CHj

*

H

* CH;

H H F OH H H

*R* and R joined together by (CH,)s to form five-membered ring.

Table XI-2.

Ne R' R° R® RT R* R RR XY R R
XI-2-1 Et H H H CH, H H F OH H H
XI-2-2 Et H H CH; CH H H F OH H H
XI-2-3 Et H H CH(CH;), CHy H H F OH H H
XI2-4 Et H H CH,CH(CH;, CH; H H F OH H H
XI-2-5 Et H H CHyPh CHy H H F OH H H
XI-2-6 Et H H CHyindol-3-yl CHy H H F OH H H
XI2-7 Et H H CHCH.SCH; CH; H H F OH H H
XI-2-8 Et * H * CH, H H F OH H H

*R” and R® joined together by (CH,); to form five-membered ring.

Table XI-3.

Ne R' R® R*® RP R* R RR XY R R
XI-3-1 Pr H H H CH H H F OH H H
XI-3-2 Pr H H CH; CH H H F OH H H
XI-3-3 Pr H H CH(CH:), CH H H F OH H H
XI-3-4 Pr H H CHCH(CH;), CH; H H F OH H H
XI-3-5 Pr H H CHyPh CH H H F OH H H
XI-3-6 Pr H H CHyindol-3-yl CHs H H F OH H H
XI-3-7 Pr H H CHCH,SCH; CH; H H F OH H H
XI-3-8 Pr * H * CH H H F OH H H
*R” and R™ joined together by (CH,); to form five-membered ring.
Table XI-4.

Ne R' R* R® R” R® R RR XY R R
XI4-1 Bu H H H CH; H H F OH H H
XI-42 Bu H H CHs CH: H H F OH H H
XI-4-3 Bu H H CH(CH:), CH, H H F OH H H
XI4-4 By H H CHXCH(CH;, CH, H H F OH H H
XI-4-5 By H H CHyPh CHL H H F OH H H
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Ne R' R* R®™ R® R* R REX Y R R
XI-4-6 Bu H H CHxrindol-3-yl CH; H H F OH H H
XI4-7 Bu H H CHCHSCH; CH;, H H F OH H H
XI-4-8 Bu * H * CHy H H F OH H H
*R* and R™ joined together by (CH,)s to form five-membered ring.
Table XI-5.

Ne R' R* R*® R® R* R R®* XY R R
XI-5-1 Ph H H H CH, H H F OH H H
XI-52 Ph H H CH; CH; H H F OH H H
XI-5-3 Ph H H CH(CH;), CH H H F OH H H
XI-5-4 Ph H H CHCH(CH:), CH; H H F OH H H
XI-5-5 Ph H H CH,Ph CH, H H F OH H H
XI-5-6 Ph H H CHyindol-3-yl CHy H H F OH H H
XI-5-7 Ph H H CHCH,SCHy CH; H H F OH H H
XI-5-8 Ph * H * CH, H H F OH H H

*R” and R*” joined together by (CHa): to form five-membered ring.

Table XI-6.

Ne R' R° R™ R R* R R®* XY R R
XI-6-1 p-Me-Ph H H H CHy H H F OH H H
XI-6-2 p-Me-Ph H H CH; CH H H F OH H H
XI-6-3 p-Mc-Ph H H CH(CH:), CH H H F OH H H
XI-6-4 p-Me-Ph H H CH.CH(CH:;), CH; H H F OH H H
XI-6-5 p-Me-Ph H H CH:Ph CH H H F OH H H
XI-6-6 p-Me-Ph H H CHyindol3-yl CHs H H F OH H H
XI-6-7 p-Me-Ph H H CHXCH,SCH; CH; H H F OH H H
XI-6-8 p-Me-Ph * H * CH H H F OH H H
*R* and R joined together by (CH,)s to form five-membered ring.

Table XI-7.

Ne R R° R* R™ R* R R®* XY R R
XI-7-1 p-F-Ph H H H CH, H H F OH H H
XI-7-2 p-F-Ph H H CH; CH, H H F OH H H
XI-7-3 p-F-Ph H H CH(CHy), CH, H H F OH H H
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Ne R R R* R® R* R R®* XY R R
XI-7-4 p-F-Ph H H CHCH(CH:», CH; H H F OH H H
XI-7-6 p-F-Ph H H CHPh CHL H H F OH H H
XI-7-7 p-F-Ph H H CHyindol3-yl CH; H H F OH H H
XI-7-§ pFPh H H CHCHSCH; CH; H H F OH H H
XI-7-20 p-F-Ph * H * CH, H H F OH H H
*R” and R joined together by (CH,): to form five-membered ring.

Table XI-8.

Ne R' R* R™ R® R®" R RO XY R R
XI-8-1 p-Cl-Ph H H H CH H H F OH H H
XI-8-2 p-Cl-Ph H H CH; CH H H F OH H H
XI-8-3 p-Cl-Ph H H CH(CH;), CH H H F OH H H
XI-8-4 p-CI-Ph H H CHCH(CH;, CH; H H F OH H H
XI-8-5 p-CI-Ph H H CHPh CH H H F OH H H
XI-8-6 p-CI-Ph H H CHyindol3-yl CHy H H F OH H H
XI-8-7 p-Cl-Ph H H CHCH,SCH; CH; H H F OH H H
XI1-8-8 p-Cl-Ph * H * CH H H F OH H H
*R” and R joined together by (CH,)s to form five-membered ring.

Table X1-9.

Ne R R° R*® R® R* R> R® X Y R R
XI-9-1 pBr-Ph H H H CH H H F OH H H
XI-9-2 p-Br-Ph H H CH; CHs H H F OH H H
XI-9-3 p-Br-Ph H H CH(CHs), CH H H F OH H H
XI-9-4 p-Br-Ph H H CHCH(CH;) CH; H H F OH H H
XI-9-6 p-Br-Ph H H CH,Ph CH H H F OH H H
XI-9-7 p-Br-Ph H H CHyindol-3-yl CH; H H F OH H H
XI-9-§ p-Br-Ph H H CHCHSCH; CHy H H F OH H H
XI-9-20 p-Br-Ph * H * CH H H F OH H H

*R* and R™ joined together by (CH,)3 to form five-membered ring.

Table XI-10.

Ne R R® R™ R™ R R RE XY R R
XI-10-1 pI-Ph H H H CH, H H F OH H H
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Ne R R R* R® R* R R®* XY R R
XI-10-2 p-I-Ph H H CH; CH, H H F OH H H
XI-10-3 p-I-Ph H H CH(CHy) CH, H H F OH H H
XI-10-4 pIl-Ph H H CHCH(CH;, CH; H H F OH H H
XI-10-5 p-I-Ph H H CH,Ph CH, H H F OH H H
XI-10-6 p-I-Ph H H CHyindol3yl CH, H H F OH H H
XI-10-7 pI-Ph H H CHCH,SCH; CH; H H F OH H H
XI-10-8 p-I-Ph * H * CH; H H F OH H H
*R” and R™ joined together by (CH,); to form five-membered ring.

Table XI-11.

Ne R' R R® R® R®" R R®* X Y R R
XI-11-1 CH; H H H Et H H F OH H H
XI-11-2 CH; H H CH; Et H H F OH H H
XI-11-3 CH; H H CH(CH:), Et H H F OH H H
XI-1144 CH;, H H CH,CH(CH;), Et H H F OH H H
XI-11-5 CH; H H CH,Ph Et H H F OH H H
XI-11-6 CH; H H CHindol-3-yl Et H H F OH H H
XI-11-7 CH; H H CH,CHSCH; Et H H F OH H H
XI-11-8 CH; * H * Et H H F OH H H
*R” and R joined together by (CH,): to form five-membered ring.

Table X1-12.

Ne R' R R® R” R" " R*®. X Y R R
XI-12-1 Et H H H Et H H F OH H H
XI-12-2 Et H H CH; Et H H F OH H H
XI-12-3 Et H H CH(CH), Et H H F OH H H
XI-1244 Et H H CHCH(CH:), Et H H F OH H H
XI-12-5 Et H H CH,Ph Et H H F OH H H
XI-12-6 Et H H CHxindol3-yl Et H H F OH H H
XI-12-7 Et H H CHCH,SCH;, Et H H F OH H H
XI-12-8 Et * H * Et H H F OH H H

*R” and R™ joined together by (CH,)s to form five-membered ring.

Table XI-13.
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Ne R' R® R* R® R* R R* X Y R R
XI-13-1 Pr H H H Et H H F OH H H
XI-13-2 Pr H H CH; Et H H F OH H H
XI-13-3 Pr H H CH(CH;), Et H H F OH H H
XI-134 Pr H H CHCH(CH;, Bt H H F OH H H
XI-13-5 Pr H H CHyPh Et H H F OH H H
XI-13-6 Pr H H CHyindol-3-yl Et H H F OH H H
XI-13-7 Pr H H CHCH,SCH; Et H H F OH H H
XI-13-8 Pr * H * Et H H F OH H H

*R” and R™ joined together by (CH,)3 to form five-membered ring.

Table XI-14.
Ne R' R° R*™ R® R®* R R® X Y R R
XI-14-1 ‘Bu H H H Et H H F OH H H
XI-14-2 ‘Bu H H CH Et H H F OH H H
XI-14-3 ‘Bu H H CH(CH), Et H H F OH H H
XI-14-4 ‘Bu H H CHCH(CH:), Et H H F OH H H
XI-14-5 ‘Bu H H CHPh Et H H F OH H H
XI-14-6 ‘Bu H H CHyindol3-yy Et H H F OH H H
XI-14-7 'Bu H H CHCHSCH; Et H H F OH H H
XI-14-8 Bu * H * Et H H F OH H H
*R” and R™ joined together by (CH,); to form five-membered ring.
Table XI-15.
Ne R' R® R® R® R" " R* X Y R R
XI-15-1 Ph H H H Et H H F OH H H
XI-152 Ph H H CH; Et H H F OH H H
XI-15-3 Ph H H CH(CH:), Et H H F OH H H
XI-154 Ph H H CH,CH(CH;, Et H H F OH H H
XI-15-5 Ph H H CH,Ph Et H H F OH H H
XI-15-6 Ph H H CHyindol-3-yl Et H H F OH H H
XI-157 Ph H H CH,CH,SCH;, Et H H F OH H H
XI-15-8 Ph * H * Et H H F OH H H
*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XI-16.

Ne R R* R™ R™ R®" R R®* X Y R R
XI-16-1 p-Me-Ph H H H Et H H F OH H H
XI-16-2 p-Me-Ph H H CH; Et H H F OH H H
XI-16-3 p-Me-Ph H H  CH(CH:) Et H H F OH H H
XI-16-4 p-Me-Ph H H CH,CH(CH;) Et H H F OH H H
XI-16-5 p-Me-Ph H H CH:Ph Et H H F OH H H
XI-16-6 p-Me-Ph H H CHs-indol-3-yl Et H H F OH H H
XI-16-7 p-Me-Ph H H CHCH.SCH; Et H H F OH H H
XI-16-8 p-Me-Ph * H * Et H H F OH H H
*R* and R joined together by (CHa)3 to form five-membered ring.

Table XI-17.

Ne R R° R* R™ R* "R’ R* X Y R R

XI-17-1 p-F-Ph H H H Et H H F OH H H

XI-17-2 p-F-Ph H H CH; Et H H F OH H H

XI-17-3 p-F-Ph H H CH(CHy), Et H H F OH H H

XI-17-4 p-F-Ph H H CHCH(CH;, Bt H H F OH H H

XI-17-5 p-F-Ph H H CH;Ph Et H H F OH H H

XI-17-6 p-F-Ph H H CHyindol-3-yl Bt H H F OH H H

XI-17-7 p-F-Ph H H CHXCH,SCH;, Et H H F OH H H

XI-17-8 p-F-Ph * H * Et H H F OH H H

*R” and R® joined together by (CH,); to form five-membered ring.

Table XI-18.

Ne R R® R™ R® R®* R R* X Y R R
XI-18-1 p-Cl-Ph H H H Et H H F OH H H
XI-18-2 p-CI-Ph H H CH; Et H H F OH H H
XI-18-3 p-CI-Ph H H CH(CH;), Et H H F OH H H
XI-18-4 p-Cl-Ph H H CH,CH(CH:;, Et H H F OH H H
XI-18-5 p-CI-Ph H H CH,Ph Et H H F OH H H
XI-18-6 p-CI-Ph H H CHydindol3-yl Et H H F OH H H
XI-18-7 p-Cl-Ph H H CH,CH,SCH; Et H H F OH H H
XI-18-8 p-Cl-Ph * H * Et H H F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XI-19.

Ne R R° R*™ R™ R* R R*® X Y R R
XI-19-1 p-Br-Ph H H H Et H H F OH H H
XI-19-2 p-Br-Ph H H CH; Et H H F OH H H
XI-19-3 p-Br-Ph H H CH(CHs), Et H H F OH H H
XI-19-4 p-Br-Ph H H CH,CH(CH; Et H H F OH H H
XI-19-5 p-Br-Ph H H CH,Ph Et H H F OH H H
XI-19-6 p-Br-Ph H H CHe-indol-3-yl Et H H F OH H H
XI-19-7 p-Br-Ph H H CH.CH,.SCH: Et H H F OH H H
XI-19-8 p-Br-Ph * H * Et H H F oM H H
*R* and R joined together by (CHa)3 to form five-membered ring.

Table XI-20.

Ne R R R*™ R™ R* "R R*®* X Y R R
X1-20-1 p-I-Ph H H H Et H H F OH H H
XI-20-2 p-I-Ph H H CH; Et H H F OH H H
XI-20-3 p-I-Ph H H CH(CH:), Et H H F OH H H
XI-20-4 pI-Ph H H CHCH(CH;), Bt H H F OH H H
XI1-20-5 p-I-Ph H H CH:Ph Et H H F OH H H
XI-20-6 p-I-Ph H H CHyindol3-yl Et H H F OH H H
XI1-20-7 p-I-Ph H H CHCH,SCH; Et H H F OH H H
X1-20-8 p-I-Ph * H * Et H H F OH H H
*R” and R® joined together by (CH,); to form five-membered ring.

Table XI-21.

Ne R' R R® R® R®*" R R* X v R R
XI21-1 CH H H H Pr H H F OH H H
XI-21-2 CH; H H CHs ' H H F OH H H
XI-21-3 CH; H H CH(CH;), r H H F OH H H
XI-21-4 CH; H H CHCH(CH;), Pr H H F OH H H
XI-21-5 CH; H H CH,Ph ’r H H F OH H H
XI-21-6 CH; H H CHxindol3-yl Pr H H F OH H H
XI-21-7 CH; H H CH)CH,SCH; Pr H H F OH H H
XI-21-8 CH; * H * ’r H H F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XI-22.

Ne R" R® R® R* R®" R”. R®* X Y R R
XI-22-1 Bt H H H ’r H H F OH H H
XI-22-2 Bt H H C(H; ’r H H F OH H H
XI-22-3 Et H H CH(CHs), ’r H H F OH H H
XI-2244 Et H H CH,CH(CH;), Pr H H F OH H H
XI-22-5 Et H H CHPh r H H F OH H H
XI-22-6 Et H H CHaindol3-yl Pr H H F OH H H
XI-22-7 Bt H H CHCH,SCH; Pr H H F OH H H
XI-22-8 Bt * H * r H H F OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table XI-23.

Ne R' R® R® RP R*" R R* X Y R R
XI-23-1 Pr H H H r H H F OH H H
XI-23-2 Pr H H CH; r H H F OH H H
XI-23-3 Pr H H CH(CH;), r H H F OH H H
XI-234 Pr H H CHCH(CH;), Pr H H F OH H H
XI-23-5 Pr H H CH,Ph ’r H H F OH H H
XI-23-6 Pr H H CHyindol-3-yl Pr H H F OH H H
X1-23-7 Pr H H CHCH,SCH; Pr H H F OH H H
XI-23-8 Pr * H * ’r H H F OH H H

*R” and R® joined together by (CH,); to form five-membered ring.

Table XI-24.

Ne R' R* R® R” R* R R* X Y R R
XI-24-1 ‘Bu H H H ‘ H H F OH H H
XI-24-2 Bu H H CH;  H H F OH H H
XI-24-3 Bu H H CH(CH:), r H H F OH H H
XI-244 Bu H H CHCH(CH;), Pr H H F OH H H
XI-24-5 ‘Bu H H CH,Ph ’tr H H F OH H H
XI-24-6 Bu H H CHyindol-3-yl Pr H H F OH H H
XI-247 Bu H H CH,CH.SCH; ’r H H F OH H H
XI-24-8 Bu * H * Pt H H F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XI-25.

Ne R'" R® R* R” R" R R* X Y R R
XI-25-1 Ph H H H P’r H H F OH H H
XI-252 Ph H H CH; P’r H H F OH H H
XI-25-3 Ph H H CH(CH:), r H H F OH H H
XI-25-4 Ph H H CHCH(CH;) Pr H H F OH H H
XI-25-5 Ph H H CHyPh P’r H H F OH H H
XI-25-6 Ph H H CHyindol-3-yl Pr H H F OH H H
XI-25-7 Phh H H CHCH,SCH; Pr H H F OH H H
XI-25-8 Ph * H * Pt H H F OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table X1-26.

Ne R' R® R™ R" R" R R* X Y R R
XI-26-1 p-Me-Ph H H H r H H F OH H H
XI-26-2 p-Me-Ph H H CH; Pr H H F OH H H
XI-26-3 p-Me-Ph H H  CH(CHi), Pr H H F OH H H
XI-26-4 p-Me-Ph H H CH.CH(CH;) Pr H H F OH H H
XI-26-5 p-Me-Ph H H  CH;Ph Pr H H F OH H H
XI-26-6 p-Me-Ph H H CHxindol-3-yl Pr H H F OH H H
XI1-26-7 p-Me-Ph H H CH,CH,SCH; Pr H H F OH H H
XI-26-8 p-Me-Ph * H * Pr H H F OH H H
*R” and R® joined together by (CH,); to form five-membered ring.

Table X1-27.

Ne R' R° R® R® R®" R R* X Y R R
XI-27-1 p-F-Ph H H H Pr H H F OH H H
XI-27-2 p-F-Ph H H CHs r H H F OH H H
XI-27-3 p-F-Ph H H CH(CH;), s H H F OH H H
XI-27-4 p-F-Ph H H CHCH(CH;, Pr H H F OH H H
XI-27-5 p-F-Ph H H CH,Ph Pr H H F OH H H
XI-27-6 p-F-Ph H H CHyindol-3-yl Pr H H F OH H H
XI-27-7 p-F-Ph H H CH.CH.SCH; Pr H H F OH H H
XI1-27-8 p-F-Ph * H * r H H F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XI-28,.

No R' R* R® R”® R®" R R®* X Y R R
XI-28-1 p-Cl-Ph H H H Pr H H F OH H H
XI-28-2 p-Cl-Ph H H CH; Pr H H F OH H H
XI-28-3 p-Cl-Ph H H CH(CH;), Pr H H F OH H H
XI-28-4 p-Cl-Ph H H CHCH(CHs;» Pr H H F OH H H
XI-28-5 p-Cl-Ph H H CH,Ph Pr H H F OH H H
X1-28-6 p-Cl-Ph H H CHyindol-3-yl Pr H H F OH H H
XI1-28-7 p-Cl-Ph H H CHCHSCH; Pr H H F OH H H
XI-28-8 p-Cl-Ph * ©H * Pr H H F OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table XI1-29.

Ne R' R® R* R” R® " R® X Y R R
XI-29-1 p-Br-Ph H H H r H H F OH H H
XI-29-2 p-Br-Ph H H CH; Pr H H F OH H H
XI-29-3 p-Br-Ph H H CH(CH;), Pr H H F OH H H
XI-29-4 p-Br-Ph H H CH,CH(CH;) Pr H H F OH H H
XI-29-5 p-Br-Ph H H CH,Ph Pr H H F OH H H
XI-29-6 p-Br-Ph H H CHyindol-3-yl Pr H H F OH H H
X1-29-7 p-Br-Ph H H CHCH,SCH; Pr H H F OH H H
XI-29-8 p-Br-Ph * H * P’r H H F OH H H
*R” and R® joined together by (CH,); to form five-membered ring.

Table XI-30.

Ne R' R® R* R” R" R R®* X Y R R
XI-30-1 p-I-Ph H H H Pr H H F OH H H
XI-30-2 p-I-Ph H H CH; r H H F OH H H
XI-30-3 p-I-Ph H H CH(CHs), tr H H F OH H H
XI1-30-4 p-I-Ph H H CHCH(CH;), Pr H H F OH H H
XI-30-5 p-I-Ph H H CHyPh Pr H H F OH H H
XI-30-6 p-I-Ph H H CHyindol3-yl Pr H H F OH H H
XI-30-7 p-I-Ph H H CHCH,SCH; Pr H H F OH H H
XI1-30-8 p-I-Ph * H * Pr H H F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XI-31.

Ne R" R* R® R® R® R R* X Y R R
XI-31-1 CH; H H H "By H H F OH H H
XI-31-2 CH; H H CH; "Bu H H F OH H H
XI-31-3 CH; H H CH(CHs), "Bu H H F OH H H
XI-314 CH; H H CHCH(CHs) "Bu H H F OH H H
XI-31-5 CH; H H CHyPh "Bu H H F OH H H
XI-31-6 CH; H H CHzindol-3-yl "Bu H H F OH H H
XI-31-7 CH; H H CH)CH.SCH; "Bu H H F OH H H
XI-31-8 CH; * H * "Bu H H F OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table XI-32.

Ne R' R® R* R™ R* RO RO X Yy R R
XI-32-1 Et H H H "Bu H H F OH H H
XI-32-2 Et H H CH; "By H H F OH H H
XI-32-3 Et H H CH(CH:), "By H H F OH H H
XI-32-4 Ft H H CH.CH(CH;, "By H H F OH H H
XI-32-5 Et H H CH.Ph "Bu H H F OH H H
XI-32-6 Et H H CHyxindol-3-yl "Bu H H F OH H H
XI-32-7 Et H H CHCH,SCH; "Bu H H F OH H H
XI-32-8 Et * H * "Bu H H F OH H H

*R” and R® joined together by (CH,); to form five-membered ring.

Table XI-33.

Ne R' R® R®* RP R* R RPR XY R R
XI-33-1 Pr H H H "Bu H H F OH H H
XI-33-2 Pr H H CH; "Bu H H F OH H H
XI-33-3 Pr H H CH(CH;), "Bu H H F OH H H
XI-334 Pr H H CH,CH(CH;, "Bu H H F OH H H
XI-33-5 Pr H H CHyPh "Bu H H F OH H H
XI-33-6 Pr H H CHyindol-3-yl "Bu H H F OH H H
XI-33-7 Pr H H CHCH,SCH; "Bu H H F OH H H
XI-33-8 Pr * H * "Bu H H F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XI-34.

Ne R" R* R® R® R® R R®* X Y R F
XI-34-1 ‘By H H H "By H H F OH H H
XI-34-2 Bu H H CH; "Bu H H F OH H H
XI-34-3 '‘Bu H H CH(CHs), "By H H F OH H H
XI-344 ‘Bu H H CH,CH(CH:;, "Bu H H F OH H H
XI-34-5 ‘Bu H H CH,Ph "Bu H H F OH H H
XI-34-6 ‘Bu H H CHyindol-3-yl "Bu H H F OH H H
XI-34-7 Bu H H CHCH,SCH; "Bu H H F OH H H
XI-34-8 Bu * O * "Bu H H F OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table XI-35.

Ne R' R° R® R® R* RR R* X vy R R
XI-35-1 Ph H H H "Bu H H F OH H H
XI-35-2 Ph H H CH, "By H H F OH H H
XI-35-3 Ph H H CH(CH;), "By H H F OH H H
XI-35-4 Ph H H CH,CH(CH;), "Bu H H F OH H H
XI-35-5 Ph H H CH,Ph "Bu H H F OH H H
XI-35-6 Ph H H CHyindol-3-yl "Bu H H F OH H H
XI-357 Ph H H CHCHSCH; "Bu H H F OH H H
XI-35-8 Ph * H * "Bu H H F OH H H

*R” and R® joined together by (CH,); to form five-membered ring.

Table XI-36.

Ne R' R® R*® R” R R R®* XY R R’
XI-36-1 p-Me-Ph H H H "Bu H H F OH H H
XI-36-2 p-Me-Ph H H CH; "Bu H H F OH H H
XI-36-3 p-Me-Ph H H  CH(CHs) "Bu H H F OH H H
XI-36-4 p-Me-Ph H H CH,CH(CH: "Bu H H F OH H H
XI-36-5 p-Mc-Ph H H CH;Ph "Bu H H F OH H H
XI-36-6 p-Me-Ph H H CH-indol-3-yl "Bu H H F OH H H
XI-36-7 p-Me-Ph H H CH,CH.SCH; "Bu H H F OH H H
XI-36-8 p-Me-Ph * H * "Bu H H F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XI-37.

Ne R R® R*® R” R*" R R®* X Y R R
XI-37-1 p-F-Ph H H H "By H H F OH H H
XI-37-2 p-F-Ph H H CH; "Bu H H F OH H H
XI-37-3 p-F-Ph H H CH(CH;), "By H H F OH H H
XI-37-4 p-F-Ph H H CH.CH(CHs;)» "Bu H H F OH H H
XI1-37-5 p-F-Ph H H CH,Ph "Bu H H F OH H H
XI-37-6 p-F-Ph H H CHe-indol-3-y] "Bu H H F OH H H
XI-37-7 p-F-Ph H H CHCH,SCH; "Bu H H F OH H H
XI-37-8 p-F-Ph * H * Bu H H F OH H H
*R” and R joined together by (CH,): to form five-membered ring.

Table XI-38.

Ne R R° R® R® R* R R®P X Y R R
XI-38-1 p-CI-Ph H H H "Bu H H F OH H H
XI-38-2 p-CI-Ph H H CH, "Bu H H F OH H H
XI-38-3 p-CI-Ph H H CH(CH:), "Bu H H F OH H H
XI-38-4 p-Cl-Ph H H CHCH(CH;), "Bu H H F OH H H
XI-38-5 p-CI-Ph H H CH,Ph "Bu H H F OH H H
XI-38-6 p-Cl-Ph H H CHsindol-3-yl "Bu H H F OH H H
XI-38-7 p-Cl-Ph H H CH,CH,SCH; "Bu H H F OH H H
XI1-38-8 p-Cl-Ph * H * "Bu H H F OH H H
*R” and R joined together by (CH,)s to form five-membered ring.

Table XI-39.

Ne R R° R* R® R*Y R R* X Y R R
XI-39-1 p-Br-Ph H H H Bu H H F OH H H
XI-39-2 p-Br-Ph H H CH; Bu H H F OH H H
XI-39-3 p-Br-Ph H H CH(CHs), "Bu H H F OH H H
XI-39-4 p-Br-Ph H H CHCH(CH;; "Bu H H F OH H H
XI1-39-5 p-Br-Ph H H CH:Ph "Bu H H F OH H H
XI-39-6 p-Br-Ph H H CHyindol-3-yl "Bu H H F OH H H
XI-39-7 p-Br-Ph H H CHCH.SCH; "Bu H H F OH H H
X1-39-8 p-Br-Ph * H * "Bu H H F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XI1-40.

Ne R R® R® R” R® R R®* X Y R R
XI-40-1 p-I-Ph H H H "’Bu H H F OH H H
X1-40-2 p-I-Ph H H CHs "Bu H H F OH H H
XI-40-3 p-I-Ph H H  CH(CHs) "Bu H H F OH H H
XI-40-4 p-l-Ph H H CH.CH(CHs)» "Bu H H F OH H H
XI1-40-5 p-I-Ph H H CHyPh "Bu H H F OH H H
XI-40-6 p-I-Ph H H CHy-indol-3-yl "Bu H H F OH H H
X1-40-7 p-I-Ph H H CHCH.SCH; "Bu H H F OH H H
XI-40-8 p-I-Ph * H * Bu H H F OH H H
*R* and R joined together by (CHa)3 to form five-membered ring.

Table XI-41.

Ne R' R* R®™ R® R*" "R R®* X Y R R
XI41-1 CH;, H H H Bz H H F OH H H
XI41-2 CH; H H CH, Bz H H F OH H H
XI-41-3 CH; H H CH(CH;), Bz H H F OH H H
XI-41-4 CH;, H H CH,CH(CH;, Bz H H F OH H H
XI-41-5 CH; H H CH,Ph Bz H H F OH H H
XI-41-6 CH; H H CHindol3-yl Bz H H F OH H H
XI41-7 CH; H H CH,CH,SCH; Bz H H F OH H H
XI-41-§ CH, * H * Bz H H F OH H H
*R” and R joined together by (CH,)s to form five-membered ring.

Table XI1-42.

Ne R' R® R® R R*" ¥R R® X Y R R
XI42-1 Et H H H Bz H H F OH H H
XI42-2 Et H H CH; Bz H H F OH H H
XI-42-3 Et H H CH(CH;), Bz H H F OH H H
XI-42-4 Bt H H CHCH(CH; Bz H H F OH H H
XI-42-5 Et H H CH,Ph Bz H H F OH H H
XI-42-6 Et H H C(Hyindol3-yl Bz H H F OH H H
XI-427 Bt H H CHxCH,SCH; Bz H H F OH H H
XI-42-8 Et * H * Bz H H F OH H H
*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XI1-43.

Ne R" R* R® R® R* R R® X Y R R
XI43-1 Pr H H H Bz H H F OH H H
X143-2 Pr H H CH; Bz H H F OH H H
XI-43-3 Pr H H CH(CH;), Bz H H F OH H H
XI43-4 Pr H H CHCH(CH;) Bz H H F OH H H
XI-43-5 Pr H H CHyPh Bz H H F OH H H
XI-43-6 Pr H H CHyindol-3-y] Bz H H F OH H H
XI43-7 Pr H H CHCH;SCH; Bz H H F OH H H
XI-43-8 Pr * H * Bz H H F OH H H
*R* and R joined together by (CHa)3 to form five-membered ring.
Table X1-44.

Ne R' R* R® R” R* 'R R* X Y R R
XI-44-1 Bu H H H Bz H H F OH H H
XI-44-2 ‘Bu H H CH; Bz H H F OH H H
XI-44-3 ‘Bu H H CH(CH;), Bz H H F OH H H
XI-44-4 By H H CH,CH(CH;, Bz H H F OH H H
XI-44-5 '‘Bu H H CH,Ph Bz H H F OH H H
XI-44-6 Bu H H CHy-indol3-yl Bz H H F OH H H
XI44-7 ‘Bu H H CHCH,SCH; Bz H H F OH H H
XI-44-8 Bu * H * Bz H H F OH H H
*R” and R joined together by (CH,)s to form five-membered ring.
Table XI-45.

Ne R' R° R*® R® R* R R* X v R R
XI45-1 Ph H H H Bz H H F OH H H
XI452 Ph H H CH; Bz H H F OH H H
XI-45-3 Ph H H CH(CH;), Bz H H F OH H H
XI454 Ph H H CH,CH(CH;, Bz H H F OH H H
XI-45-5 Ph H H CH,Ph Bz H H F OH H H
XI456 Ph H H CHyindol3-yl Bz H H F OH H H
XI457 Ph H H CHCH,SCH; Bz H H F OH H H
XI-45-8 Ph * H * Bz H H F OH H H
*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XI1-46.

Ne R R* R™ R™ R®" R R®* X Y R R
XI-46-1 p-Me-Ph H H H Bz H H F OH H H
XI-46-2 p-Me-Ph H H CH; Bz H H F OH H H
XI-46-3 p-Mce-Ph H H  CH(CH:), Bz H H F OH H H
XI-46-4 p-Me-Ph H H CH.CH(CH;) Bz H H F OH H H
XI1-46-5 p-Me-Ph H H CH;Ph Bz H H F OH H H
XI-46-6 p-Me-Ph H H CHs-indol-3-yl Bz H H F OH H H
XI-46-7 p-Me-Ph H H CHXCHSCH, Bz H H F OH H H
XI-46-8 p-Me-Ph * H * Bz H H F OH H H
*R” and R joined together by (CH,): to form five-membered ring.

Table XI1-47.

Ne R R° R* R™ R* R R* X Y R R

XI-47-1 p-F-Ph H H H Bz H H F OH H H

X1-47-2 p-F-Ph H H CH; Bz H H F OH H H

X1-47-3 p-F-Ph H H CH(CHs), Bz H H F OH H H

XI-47-4 p-F-Ph H H CHCH(CH;), Bz H H F OH H H

X1-47-5 p-F-Ph H H CH.Ph Bz H H F OH H H

XI-47-6 p-F-Ph H H CHyindol-3-yl Bz H H F OH H H

XI-47-7 p-F-Ph H H CHXCHSCH; Bz H H F OH H H

XI1-47-8 p-F-Ph * H * B H H F OH H H

*R” and R joined together by (CH,)s to form five-membered ring.

Table XI-48.

Ne R R® R™ R® R®* RPR. R®* X Y R R
XI-48-1 p-Cl-Ph H H H Bz H H F OH H H
XI-48-2 p-CI-Ph H H CHs Bz H H F OH H H
XI1-48-3 p-CI-Ph H H CH(CHs) Bz H H F OH H H
XI-48-4 p-Cl-Ph H H CHCH(CH;) Bz H H F OH H H
XI-48-5 p-Cl-Ph H H CH,Ph Bz H H F OH H H
XI-48-6 p-CI-Ph H H CHdindol3-yl Bz H H F OH H H
XI-48-7 p-Cl-Ph H H CH,CH,SCH; Bz H H F OH H H
XI1-48-8 p-Cl-Ph * H * Bz H H F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XI1-49.

Ne R’ R° R*™ R™ R®" R R®* X Y R R
XI-49-1 p-Br-Ph H H H Bz H H F OH H H
XI-49-2 p-Br-Ph H H CH; Bz H H F OH H H
XI-49-3 p-Br-Ph H H CH(CH;), Bz H H F OH H H
XI-49-4 p-Br-Ph H H CHCH(CH;) Bz H H F OH H H
XI1-49-5 p-Br-Ph H H CH:Ph Bz H H F OH H H
X1-49-6 p-Br-Ph H H CHs-indol3-y] Bz H H F OH H H
X1-49-7 p-Br-Ph H H CH.CH,SCH; Bz H H F OH H H
X1-49-8 p-Br-Ph * H * Bz H H F OH H H
*R” and R joined together by (CH,): to form five-membered ring.

Table XI-50.

Ne R R R*™ R™ R* R”R- R* X Y R R
XI-50-1 p-I-Ph H H H Bz H H F OH H H
XI-50-2 p-I-Ph H H CH; Bz H H F OH H H
XI1-50-3 p-I-Ph H H CH(CH:) Bz H H F OH H H
XI-50-4 p-I-Ph H H CHCH(CH;), Bz H H F OH H H
XI-50-5 p-I-Ph H H CH:Ph Bz H H F OH H H
XI-50-6 p-I-lPh H H CHyindol3-yl Bz H H F OH H H
XI-50-7 p--Ph H H CHXCH,SCH; Bz H H F OH H H
XI-50-8 p-I-Ph * H * B H H F OH H H

*R” and R® joined together by (CH,); to form five-membered ring.
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NH

R3b o
R3a

CO,R4

XII

Table XII-1.
Ne R' R° R® R® R®" R R* X Y R R
XII-1-1 CH; H H H CH; N\; F F OH H H
XII-1-2 CH; H H CH; CHs Ns F F OH H H
XII-1-3 CH; H H CH(CHs), CHs N; F F OH H H
XIl-1-4 CH; H H CHCH(CH;), CH; N; F F OH H H
XII-1-s CH; H H CH,Ph CHy N; F F OH H H
XII-1-6 CH; H H CHyindol3-yl CH; N;, F F OH H H
XII-1-7 CH, H H CH,CH,SCH; CH; N;, F F OH H H
XII-1-8 CH; * H * CHy N, F F OH H H

*R* and R™ joined together by (CH,)3 to form five-membered ring.

Table XII-2.

Ne R'" R® R* R" R®* R RPR XY R R
XIl-2-1 Et H H H CH; N; F F OH H H
XII-2-2 Et H H CH; CH; N; F F OH H H
XII-2-3 Et H H CH(CH;), CH; N; F F OH H H
XII-244 Et H H CHXCH(CHs, CH; N; F F OH H H
XII-2-5 Et H H CHyPh CH; N; F F OH H H
XII-2-6 Et H H CHpxindol-3-yl CH; N3 F F OH H H
XII-2-7 Et H H CHCHSCH; CH; N3 F F OH H H
XII-2-8 Et * H * CH; N3; F F OH H H

*R” and R”° joined together by (CH,); to form five-membered ring.
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Table XII-3.

Ne R" R* R® R® R® R R* X v R R
XII-3-1 Pr H H H CH, N; F F OH H H
XII-3-2 Pr H H CH; CHs N; F F OH H H
XII-3-3 Pr H H CH(CH;), CHs N; F F OH H H
XII-34 Pr H H CHCH(CH:), CH: Ns F F OH H H
XII-3-5 Pr H H CHyPh CH; N;s F F OH H H
XII-3-6 Pr H H CHpindol-3-yl CH; N3 F F OH H H
XII-3-7 Pr H H CHCHSCH; CH; N3 F F OH H H
XII-3-8 Pr * H * CH; N\;, F F OH H H
*R* and R joined together by (CHa)3 to form five-membered ring.
Table XI1-4.

Ne R' R’ R*® R® R* R R* X Y R R
Xll-<4-1 Bu H H H CH; N; F F OH H H
XIl-4-2 ‘Bu H H CH; CH, N;, F F OH H H
XII-4-3 ‘Bu H H CH(CHj), CH; N; F F OH H H
XIl-44 Bu H H CH,CH(CH;, CH; N; F F OH H H
XI-4-5 Bu H H CH,Ph CH; N; F F OH H H
XIl-4-6 ‘Bu H H CHyindol-3-yl CH; N; F F OH H H
XIl-4-7 Bu H H CH,CH,SCH; CH; N; F F OH H H
XIl-4-§ Bu * H * CH; N; F F OH H H
*R” and R joined together by (CH,)s to form five-membered ring.
Table XII-5.

Ne R' R® R® RP R* R R®* XY R R
XII-5-1 Ph H H H CHy N;, F F OH H H
XII-52 Ph H H CH; CH N; F F OH H H
XII-5-3 Ph H H CH(CH:), CH N; F F OH H H
XII-54 Ph H H CH,CH(CH;), CH; N; F F OH H H
XII-5-5 Ph H H CH,Ph CHs N; F F OH H H
XII-5-6 Ph H H CH-indol-3-yl CH; N; F F OH H H
XII-5-7 Ph H H CH,CH,SCH; CH: N;s F F OH H H
XII-5-8 Ph * H * CH; Ns; F F OH H H
*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XII-6.

Ne R' R® R® R R* RO R® X Y R R
XII-6-1 p-Me-Ph H H H CH;, N; F F OH H H
XII-6-2 p-Me-Ph H H CH; CHy N; F F OH H H
XII-6-3 p-Mc-Ph H H  CH(CH;), CH; N; F F OH H H
XIT-6-4 p-Me-Ph H H CH,CH(CH:;), CH; N; F F OH H H
XII-6-5 p-Me-Ph H H CHyPh CH; N; F F OH H H
XII-6-6 p-Me-Ph H H CHindol-3-yl CH; N; F F OH H H
XII-6-7 p-Me-Ph H H CHCH,SCH; CH; N; F F OH H H
XII-6-8 p-Me-Ph * H * CH; N; F F OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table XII-7.

Ne R' R* R®™ R® R R RPR XY R R
XII-7-1 p-F-Ph H H H CH, N\; F F OH H H
XIl-7-2 p-F-Ph H H CH; CH, N; F F OH H H
XII-7-3 p-F-Ph H H CH(CH;), CH; N;, F F OH H H
XII-7-4 p-F-Ph H H CHCH(CH;), CH; N; F F OH H H
XII-7-6 p-F-Ph H H CH.Ph CH; N;, F F OH H H
XII-7-7  p-F-Ph H H CHxindol3-yl CH; N; F F OH H H
XII-7-8 p-F-Ph H H CHXCH,SCH; CH; N; F F OH H H
XII-7-20 p-F-Ph * H * CH; N;, F F OH H H
*R” and R joined together by (CH,)s to form five-membered ring.

Table XII-8.

Ne R' R® R™ R® R* R R®* X Y R R
XII-8-1 p-Cl-Ph H H H CHy N; F F OH H H
XII-8-2 p-Cl-Ph H H CH, CHy N;, F F OH H H
XII-8-3 p-CI-Ph H H CH(CH:), CHy N\; F F OH H H
XIl-8-4 p-Cl-Ph H H CH,CH(CH:;), CH; N; F F OH H H
XII-8-5 p-Cl-Ph H H CHyPh CHy N;, F F OH H H
XII-8-6 p-CI-Ph H H CHyindol3-yl CH; N; F F OH H H
XII-8-7 p-Cl-Ph H H CHxCH,SCH; CH; Ns F F OH H H
XII-8-8 p-Cl-Ph * H * CH; N; F F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XII-9.

Ne R' R* R®™ R™ R® R R®R XY R R
XII-9-1 p-Br-Ph H H H CH;, N;, F F OH H H
XII-9-2 p-Br-Ph H H CH; CH; N; F F OH H H
XI1-9-3 p-Br-Ph H H CH(CHs) CH; N; F F OH H H
XIT-9-4 p-Br-Ph H H CH;CH(CHs) CH; N;s F F OH H H
XII-9-6 p-Br-Ph H H CH:Ph CH; N; F F OH H H
XII9-7 p-Br-Ph H H CH-indol-3-yl CH; N; F F OH H H
XII-9-8 p-Br-Ph H H CHCHSCH; CH; N;s F F OH H H
XI1-9-20 p-Br-Ph * H * CH; N3 F F OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table XII-10.

oo

Ne R' R* R™ R® R®* R R* X Y R R
XII-10-1 p-I-Ph H H H CH; N\; F F OH H H
XII-10-2 p-I-Ph H H CH; CH;, N; F F OH H H
XII-10-3 p-I-Ph H H CH(CH;), CH; N;, F F OH H H
XII-10-4 p-I-Ph H H CHCH(CH;), CH; N; F F OH H H
XII-10-5 p-I-Ph H H CH,Ph CH; N;, F F OH H H
XII-10-6 p-I-Ph H H CHrindol-3-yl CH; N; F F OH H H
XII-10-7 p-I-Ph H H CH.CH,SCH; CH; N; F F OH H H
XII-10-8 p-I-Ph * H * CHy N;, F F OH H H
*R” and R® joined together by (CH,); to form five-membered ring.

Table XII-11.

Ne R' R R®™ R® R" R R®* X Y R R
XII-11-1 CH; H H H Et N; F F OH H H
XII-112 CH;, H H CH; Et N;, F F OH H H
XII-11-3 CH; H H CH(CHs), Et N; F F OH H H
XII-114 CH; H H CHCH(CH;), Et N; F F OH H H
XII-115 CH; H H CHPh Et N; F F OH H H
XII-11-6 CH; H H CHx-indol3-yl Bt N; F F OH H H
XIl-11-7 CH; H H CH,CH.SCH; Et N; F F OH H H
XII-11-8 CH; * H * Et N; F F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XII-12.

Ne R'" R® R®* R” R* " R®* X v R R
XII-12-1 Et H H H Et N; F F OH H H
XII-12-2 Et H H CH; Et N\; F F OH H H
XII-12-3 Et H H CH(CH:), Et N\; F F OH H H
XII-124 Et H H CH,CH(CH;, Et Ns F F OH H H
XII-12-5 Et H H CH,Ph Et N5s F F OH H H
XII-12-6 Et H H CHy-indol-3-yl Et N; F F OH H H
XII-12-7 Et H H CH,CH.SCH; Et N; F F OH H H
XII-12-8 Et * H * Et Ns F F OH H H
*R* and R joined together by (CHa)3 to form five-membered ring.
Table XII-13.
Ne R' R° R® R™ R* "R’ R®* X Y R R
XII-13-1 Pr H H H Et N;J F F OH H H
XII-13-2 ‘Pr H H CH; Et N;, F F OH H H
XII-13-3 ‘Pr H H CH(CHj), Et N; F F OH H H
XII-134 ‘Pr H H CH,CH(CH;, Et N; F F OH H H
XII-13-5 Pr H H CH,Ph Et N; F F OH H H
XII-13-6 Pr H H CHyindol3-yl Et N3 F F OH H H
X1I-13-7 '‘Pr H H CHCH,SCH; Et N; F F OH H H
XII-13-8 Pr * H * Et N; F F OH H H
*R” and R joined together by (CH,)s to form five-membered ring.
Table XII-14.
Ne R' R® R RP R* " R* X Y R R
3a
XIl- Bu H H H Et N F F OH H H
14-1 3
XII- ‘Bu H H CH; Et N F F OH H H
14-2 3
XII- ‘Bu H H CH(CH;), Et N F F OH H H
14-3 3
XIl- ‘Bu H H CHCH(CH:, Et N F F OH H H
14-4 3
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Ne R' R® R R® R* ” R* X Y R R
3a
XII- ‘Bu H H CHPh Et N F F OH H H
14-5 3
XII- ‘Bu H H CHpindol-3-yl Et N F F OH H H
14-6 3
XIl- ™Bu H H CHCH,SCH; Et N F F OH H H
14-7 3
Xll- ‘Bu * H * Et N F F OH H H
14-8 3

*R” and R joined together by (CH,); to form five-membered ring.

Table XII-15.

N

oo

Ne R' R® R® RP R* 'R R* X Y R R
XII-15-1 Ph H H O Et N; F F OH H H
XII-152 Ph H H CH; Et N\;; F F OH H H
XII-153 Ph H H CH(CHy), Et N\; F F OH H H
XII-1544 Ph H H CH,CH(CH;, Et N; F F OH H H
XII-15-5 Ph H H CH,Ph Et N3 F F OH H H
XII-15-6 Ph H H CHyindol-3-yl Et N; F F OH H H
XI-157 Ph H H CH,CH,SCH; Et N; F F OH H H
XII-15-8 Ph * H * Et N;; F F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.

Table XII-16.

Ne R' R® R® R® R" R R®* X Y R R
XII-16-1 p-Me-Ph H H H Et N; F F OH H H
XII-16-2 p-Me-Ph H H CH;s Et N; F F OH H H
XII-16-3 p-Me-Ph H H  CH(CH;), Et N; F F OH H H
XII-16-4 p-Me-Ph H H CHCH(CH:;), Et Ny F F OH H H
XII-16-5 p-Me-Ph H H CHyPh Et N; F F OH H H
XII-16-6 p-Me-Ph H H CHyindol-3-yl Et N; F F OH H H
XII-16-7 p-Me-Ph H H CHCH,SCH; Et N; F F OH H H
XII-16-8 p-Mc-Ph * H * Et N; F F OH H H

*R” and R™ joined together by (CH,)3 to form five-membered ring.
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Table XII-17.

Ne R R* R® R® R* . R*®* X Y R R
XII-17-1 p-F-Ph H H H Et N; F F OH H H
XII-17-2 p-F-Ph H H CH; Et N; F F OH H H
XII-17-3 p-F-Ph H H CH(CH;) Et N; F F OH H H
XII-17-4 p-F-Ph H H CH,CH(CH; Et N; F F OH H H
XII-17-5 p-F-Ph H H CH:Ph Et N; F F OH H H
XII-17-6 p-F-Ph H H CHy-indol-3-yl Et N; F F OH H H
XII-17-7 p-F-Ph H H CHCHSCH; Et Ny F F OH H H
XII-17-8 p-F-Ph * H * Et N; F F OH H H
*R* and R joined together by (CHa)3 to form five-membered ring.

Table XII-18.

Ne R' R° R™ R™ R*" " R* X Y R R
XII-18-1 p-Cl-Ph H H H Et N;, F F OH H H
XII-18-2 p-Cl-Ph H H CH; Et N; F F OH H H
XII-18-3 p-Cl-Ph H H CH(CH;), Et N; F F OH H H
XII-184 p-Cl-Ph H H CH,CH(CH;), Et N; F F OH H H
XII-18-5 p-Cl-Ph H H CH,Ph Et N; F F OH H H
XII-18-6 p-Cl-Ph H H CHyindol-3-yl Et Ns F F OH H H
XII-18-7 p-Cl-Ph H H CH)CH,SCH; Et N; F F OH H H
XII-18-8 p-CI-Ph * H * Et N; F F OH H H
*R” and R® joined together by (CH,); to form five-membered ring.

Table XI1-19.

Ne R' R° R*® R R* " R* XYy R R
XII-19-1 p-Br-Ph H H H Et N;, F F OH H H
XII-19-2 p-Br-Ph H H CH; Et N;, F F OH H H
XII-19-3 p-Br-Ph H H CH(CH;), Et N;, F F OH H H
XII-19-4 p-Br-Ph H H CH,CH(CH;, Et N; F F OH H H
XII-19-5 p-Br-Ph H H CH,Ph Et N; F F OH H H
XII-19-6 p-Br-Ph H H CHxindol3-yl Et N; F F OH H H
XII-19-7 p-Br-Ph H H CH,CH.SCH; Et Ny F F OH H H
XII-19-8 p-Br-Ph * H * Et N; F F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XII-20.

Ne R' R* R™ R® R®" R R® X Y R’
XII-20-1 p-I-Ph H H H Et N;, F F OH H
XI1-20-2 p-I-lPh H H CH; Et N; F F OH H
XI1-20-3 p-I-lPh H H CH(CHs), Et N; F F OH H
XI1-20-4 p-I-lPh H H CHxCH(CH;), Et N; F F OH H
XII-20-5 p-I-lPh H H CHyPh Et N; F F OH H
XII-20-6 p-I-Ph H H CHsindol-3-yl Et Ns F F OH H
XII-20-7 p-I-Ph H H CH,CH,SCH; Et N; F F OH H
XII-20-8 p-I-Ph * H * Et N\;, F F OH H
*R* and R joined together by (CHa)3 to form five-membered ring.
Table XII-21.

Ne R' R R®" R® R" R R®* X Y R R
XII-21-1 CH; H H H Pr N;J F F OH H H
XII-21-2 CH; H H CH; Pr N;J, F F OH H H
XII-21-3 CH; H H CH(CH,), Pr N; F F OH H H
XII-214 CH; H H CH,CH(CH;), Pr N; F F OH H H
XII-21-5 CH; H H CH,Ph r N; F F OH H H
XII-21-6 CH; H H CHj-indol-3-yl Pr N3 F F OH H H
XII-21-7 CH; H H CH,CH,SCH; Pr N; F F OH H H
XII-21-8 CH; * H * Pr N;J F F OH H H
*R” and R® joined together by (CH,); to form five-membered ring.
Table XII-22.

Ne R' R° R* R® R* " R®* X Y R R
XII-22-1 Et H H H Pt N3 F F OH H H
XII-22-2 Et H H CH; ’r Ny F F OH H H
XII-22-3 Et H H CH(CH:), ’r N; F F OH H H
XII-2244 Et H H CH,CH(CH;), Pr N; F F OH H H
XII-22-5 Et H H CH,Ph r N; F F OH H H
XII-22-6 Et H H CHyindol-3-yl Pr N; F F OH H H
XII-22-7 Et H H CH,CH,SCH; Pr N; F F OH H H
XII-228 Et * H * rt N; F F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XII-23.

Ne R'" R® R® R™® R* R R®* X Y R R
XII-23-1 Pr H H H Pr Ny F F OH H H
XII-23-2 Pr H H CH; r Ny F F OH H H
XII-23-3 Pr H H CH(CH;), ’r Ny;y F F OH H H
XII-234 Pr H H CH,CH(CHs), Pr N;s F F OH H H
XII-23-5 Pr H H CH,Ph r N;s F F OH H H
XI1I-23-6 Pr H H CHpyindol3-yl Pr N;s F F OH H H
XII-23-7 ‘Pr H H CH,CHSCH: Pr N;; F F OH H H
XII-23-8 Pr * H * ’r Ns F F OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table XII-24.
1

oo

Ne R' R* R® R® R®" " R*®* X Y R R
XII-24-1 Bu H H H r Ny F F OH H H
XII-242 ‘By H H C(CH; Pr N; F F OH H H
XII-24-3 ‘Bu H H CH(CH), Pt N; F F OH H H
XII-244 By H H CH,CH(CH;), Pr N; F F OH H H
XII-245 'Bu H H CH,Ph r N; F F OH H H
XII-24-6 '‘Bu H H CHy-indol-3-yl Pr N3 F F OH H H
XII-247 '‘Bu H H CH,CH,SCH; Pr N; F F OH H H
XI-24-8 ‘Bu * H * r N; F F OH H H

*R” and R® joined together by (CH,); to form five-membered ring.

Table XII-25.

Ne R' R® R® RP R* ” R®* X Y R R
XII-25-1 Ph H H H ‘t N3 F F OH H H
XII-252 Ph H H CH; ‘t N3 F F OH H H
XII-25-3 Ph H H CH(CH;), * N; F F OH H H
XII-254 Ph H H CH,CH(CH;), Pr N; F F OH H H
XII-25-5 Ph H H CH,Ph ’r N; F F OH H H
XII-25<6 Ph H H CHj-indol-3-yl Pr N; F F OH H H
XII-25-7 Ph H H CH,CH.,SCH; Pr N; F F OH H H
XII-258 Ph * H * ‘Pt N; F F OH H H

*R” and R™ joined together by (CH,)s to
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Table XII-26.

No R' R’ R™ R” R" R” R® X Y R R
XII-26-1 p-Me-Ph H H H Pt N\;y F F OH H H
XII-262 p-Me-Ph H H CH; Pr N; F F OH H H
XII-26-3 p-Me-Ph H H  CH(CH;), Pr N; F F OH H H
XIT-26-4 p-Me-Ph H H CH.CH(CH;), Pr N; F F OH H H
XII-26-5 p-Me-Ph H H CH,Ph Pr Nys, F F OH H H
X1I-26-6 p-Me-Ph H H CHyindol-3-yl Pr N3 F F OH H H
XII-26-7 p-Me-Ph H H CH.CH.SCH; Pr N; F F OH H H
XII-26-8 p-Me-Ph * H * Pr N; F F OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table XII-27.

(=

oo

Ne R' R* R* R” R" " R® X Y R R
XII-27-1 p-F-Ph H H H Pr N; F F OH H H
XlI-27-2 p-F-Ph H H CH; Pr Ny F F OH H H
XII-27-3 p-F-Ph H H CH(CH;), Pr N; F F OH H H
XII-27-4 p-F-Ph H H CH,CH(CH;), Pr N; F F OH H H
XII-27-5 p-F-Ph H H CH.Ph Pr Ny F F OH H H
XII-27-6 p-F-Ph H H CHxindol-3-yl Pr Ny F F OH H H
XI1I-27-7 p-F-Ph H H CH,CH,SCH; Pr N; F F OH H H
XI-27-8 p-F-Ph * H * Pr N; F F OH H H
*R” and R® joined together by (CH,); to form five-membered ring.

Table XII-28.

Ne R' R® R* R” R" R" R* X vy R R
XII-28-1 p-Cl-Ph H H H Pr N3 F F OH H H
XII-28-2 p-Cl-Ph H H CHs Pr Ny; F F OH H H
XII-28-3 p-CI-Ph H H  CH(CHs), Pr N;J, F F OH H H
XII-28-4 p-Cl-Ph H H CH,CH(CHs, Pr N; F F OH H H
XII-28-5 p-Cl-Ph H H CHPh Pr N; F F OH H H
XII-28-6 p-Cl-Ph H H CHsindol3-yl Pr N; F F OH H H
XII-28-7 p-Cl-Ph H H CH.CH,SCH; Pr N3 F F OH H H
XII-28-8 p-CI-Ph * H * Pr N;s, F F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XII-29.

No R' R° R™ R” R" " R® X Y R R
XII-29-1 p-Br-Ph H H H Pr N; F F OH H H
XII-29-2 p-Br-Ph H H CH; Pr N3s F F OH H H
XII-29-3 p-Br-Ph H H CH(CH:), Pr N3 F F OH H H
XIT1-29-4 p-Br-Ph H H CH:CH(CHs Pr Ns F F OH H H
XII-29-5 p-Br-Ph H H CH,Ph Pr Ns F F OH H H
X11-29-6 p-Br-Ph H H CHs-indol-3-yl Pr N3 F F OH H H
XII-29-7 p-Br-Ph H H CHCH,SCH; Pr N3 F F OH H H
XII-29-8 p-Br-Ph * H * Pr N3 F F OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table XII-30.

Ne R' R® R™ R” R" " R®* X Y R R
XII-30-1 p-IlPh H H H Pr N;; F F OH H H
XII-30-2 p-I.lPh H H CH; Pr Ny F F OH H H
XII-30-3 p-I-Ph H H CH(CHs), Pr Ny F F OH H H
XII-30-4 p-I-Ph H H CH.CH(CHs;), Pr N; F F OH H H
XII-30-5 p-I.lPh H H CH,Ph Pr N; F F OH H H
XII-30-6 p-I-Ph H H CHyindol-3-yl Pr N3 F F OH H H
XII-30-7 p-I-Ph H H CH,CH,SCH; Pr N; F F OH H H
XII-30-8 p-I-Ph * H * Pr N; F F OH H H
*R” and R® joined together by (CH,); to form five-membered ring.

Table XII-31.

Ne R' R R*" R R" R R XY R R
XII-31-1 CH; H H H Bu Ny F F OH H H
XII-31-2 CH; H H CH; Bu N;; F F OH H H
XII-31-3 CH; H H CH(CH3) "Bu N;; F F OH H H
XII-31-4 CH; H H CHCH(CH:;, "Bu N; F F OH H H
XII-31-5 CH; H H CHyPh "Bu Ns F F OH H H
XII-31-6 CH; H H CHxindol-3-yl "Bu Ns F F OH H H
XII-31-7 CH; H H CH:CH.SCH; "Bu N; F F OH H H
XI-31-8 CH; * H * Bu N;; F F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XII-32.

Ne R'" R® R®* R” R* R R® X Y R R
XII-32-1 Et H H H "Bu N; F F OH H H
XII-32-2 Et H H CH; "Bu N; F F OH H H
XII-32-3 Et H H CH(CHs), "Bu N; F F OH H H
XII-324 Et H H CH,CH(CH:, "Bu N; F F OH H H
XII-32-5 Et H H CH,Ph "Bu Ns F F OH H H
XII-32-6 Et H H CHy-indol-3-yl "Bu N; F F OH H H
XII-32-7 Et H H CH,CH,SCH; "Bu Ns F F OH H H
XII-32-8 Et * H * Bu Ns; F F OH H H
*R* and R joined together by (CHa)3 to form five-membered ring.
Table XII-33.

Ne R' R° R® R™ R* RR R XY R R
XII-33-1 Pr H H H Bu N; F F OH H H
XII-33-2 Pr H H CH; "Bu N;; F F OH H H
XII-33-3 ‘Pr H H CH(CHj), "Bu N; F F OH H H
XII-334 ‘Pr H H CH,CH(CH;, "Bu N;s F F OH H H
XI1-33-5 Pr H H CH,Ph "Bu N; F F OH H H
XII-33-6 Pr H H CHj-indol-3-yl "Bu N; F F OH H H
X1I-33-7 ‘Pr H H CHCH,SCH; "Bu N; F F OH H H
XII-33-8 Pr * H * "Bu Ns F F OH H H
*R” and R® joined together by (CH,); to form five-membered ring.
Table XII-34.

Ne R' R R® R® R RO RO XY R R
XII-34-1 Bu H H H "Bu N; F F OH H H
XII-34-2 ‘Bu H H CH;s "Bu N\» F F OH H H
XII-34-3 ‘Bu H H CH(CH;), "Bu N; F F OH H H
XII-344 Bu H H CH,CH(CH;), "Bu N; F F OH H H
XII-345 ‘Bu H H CH,Ph "Bu N F F OH H H
XII-34-6 Bu H H CHyindol3-yl "Bu N; F F OH H H
XII-34-7 ‘Bu H H CH.CH,SCH: "Bu N: F F OH H H
XII-34-8 ‘Bu * H * "Bu N3 F F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XII-35.

Ne R'" R® R*® R® R* R R®* X Y R R
XII-35-1 Ph H H H "By N; F F OH H H
XII-352 Ph H H CH; "Bu N; F F OH H H
XII-353 Ph H H CH(CH;), "Bu N; F F OH H H
XII-354 Ph H H CH,CH(CH;), "Bu N3 F F OH H H
XII-35-5 Ph H H CHyPh "Bu N; F F OH H H
XII-35-6 Ph H H CHpindol-3-yl "Bu N; F F OH H H
XII-35-7 Ph H H CH,CH,SCH; "Bu N; F F OH H H
XII-35-8 Ph * H * "Bu N;. F F OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table XII-36.

oo

Ne R' R° R® R® R®* RO R®R XY R R
XII-36-1 p-Me-Ph H H H "Bu N; F F OH H H
XII-36-2 p-Me-Ph H H CH;s ‘Bu N3 F F OH H H
XII-36-3 p-Me-Ph H H  CH(CH;), "Bu N; F F OH H H
XII-36-4 p-Me-Ph H H CHCH(CH;), "Bu N; F F OH H H
XII-36-5 p-Me-Ph H H CH,Ph "Bu N;s F F OH H H
XII-36-6 p-Me-Ph H H CHyindol-3-yl "Bu N; F F OH H H
XII-36-7 p-Me-Ph H H CH,CH,SCH; "Bu N; F F OH H H
XII-36-8 p-Me-Ph * H * "Bu N; F F OH H H
*R” and R joined together by (CH,)s to form five-membered ring.

Table XI1-37.

Ne R' R° R® R® R R R®* X Y R R
XII-37-1 p-F-Ph H H H Bu N; F F OH H H
XII-37-2 p-F-Ph H H CH; "Bu N;; F F OH H H
XII-37-3 p-F-Ph H H CH(CHs), "Bu N; F F OH H H
XII-37-4 p-F-Ph H H CHCH(CH;, "Bu N; F F OH H H
XII-37-5 p-F-Ph H H CH,Ph "Bu N; F F OH H H
XII-37-6 p-F-Ph H H CHxindol3-yl "Bu N; F F OH H H
XII-37-7 p-F-Ph H H CH,CH.SCH; "Bu N; F F OH H H
XII-37-8 p-F-Ph * H * "Bu Ns; F F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.

2980901-1 -289 -

Gilead Exhibit 2024
PGR2023-00046 - Page 001363



Docket No. 60137.0034USU1

Table XII-38.

No R R* R™ R® R®" RP R® X Y R R
XII-38-1 p-Cl-Ph H H H "Bu N; F F OH H H
XII-38-2 p-Cl-Ph H H CH; "Bu N; F F OH H H
XII-38-3 p-Cl-Ph H H CH(CHi), "Bu N; F F OH H H
XIT-38-4 p-Cl-Ph H H CH,CH(CHs)» "Bu N; F F OH H H
XII-38-5 p-Cl-Ph H H CHyPh "Bu Ns; F F OH H H
XII-38-6 p-Cl-Ph H H CHi-indol-3-yl "Bu N; F F OH H H
XII-38-7 p-Cl-Ph H H CHXCH,SCH; "Bu N; F F OH H H
XII-38-8 p-Cl-Ph * H * Bu N3 F F OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table XII-39.

oo

Ne R' R° R* R™ R* RR RR XY R R
XII-39-1 p-Br-Ph H H H "Bu N; F F OH H H
XM-39-2 p-Br-Ph H H CHs "Bu N; F F OH H H
XII-39-3 p-Br-Ph H H CH(CH;), "Bu N; F F OH H H
XM-39-4 p-Br-Ph H H CH,CH(CH:); "Bu N3 F F OH H H
XII-39-5 p-Br-Ph H H CH;Ph "Bu N; F F OH H H
XI1-39-6 p-Br-Ph H H CHxindol3-yl "Bu N; F F OH H H
XI1-39-7 p-Br-Ph H H CH.CH;SCH; "Bu N; F F OH H H
XII-39-8 p-Br-Ph * H * "Bu N; F F OH H H
*R” and R joined together by (CH,)s to form five-membered ring.

Table XI1-40.

Ne R' R® R® R® R RR RO XY R R
XII-40-1 p-I'lPh H H H Bu N; F F OH H H
XII-40-2 p-I-Ph H H CH, "Bu N, F F OH H H
XII-40-3 p-I-lPh H H CH(CHs) "Bu N; F F OH H H
XI1-40-4 p-I-Ph H H CHCH(CH;, "Bu N; F F OH H H
XI1-40-5 p-I-lPh H H CHPh "Bu N; F F OH H H
XI1-40-6 p-I-Ph H H CHxindol3-yl "Bu N; F F OH H H
XI1-40-7 p-I-Ph H H CH,CH.SCH; "Bu Ns F F OH H H
XII-40-8 p-I-Ph * H * "Bu N; F F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XII-41.

Ne R" R* R®™ R® R*" R R®* X v R R
XIl-41-1 CH; H H H Bz N; F F OH H H
XII-412 CH; H H CH; Bz N; F F OH H H
XII-41-3 CH; H H CH(CH:), Bz N; F F OH H H
XIl-41-4 CH; H H CH,CH(CHs, Bz N; F F OH H H
XII-41-5 CH; H H CHPh Bz N; F F OH H H
XII-41-6 CH; H H CHpindol-3-yl Bz N; F F OH H H
XII-41-7 CH; H H CH,CH,SCH; Bz N; F F OH H H
XII-41-8 CH; * H * Bz \:, F F OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table XII-42.
1

Ne R' R° R® R R*" "R’ RR XY R R
XII-42-1 Et H H H Bz N;, F F OH H H
XII-42-2 Et H H CH, Bz N; F F OH H H
XII-42-3 Et H H CH(CH;), Bz N; F F OH H H
X424 Et H H CH,CH(CH;), Bz N; F F OH H H
XI-42-5 Et H H CH,Ph Bz N; F F OH H H
XIl-42-6 Et H H CHyindol-3-yl Bz Ns F F OH H H
Xll-42-7 Et H H CH,CHSCH; Bz N; F F OH H H
XII-42-8 Et * H * Bz N; F F OH H H

*R” and R® joined together by (CH,); to form five-membered ring.

Table XII-43.

Ne R' R° R*® RP R*" R R* X Y R R
XII43-1 Pr H H H Bz N;s F F OH H H
XII43-2 Pr H H CH; Bz N3, F F OH H H
XII-43-3 Pr H H CH(CH;), Bz N;s F F OH H H
XIl-43-4 Pr H H CH,CH(CH;), Bz N3 F F OH H H
XII43-5 Pr H H CH,Ph Bz N; F F OH H H
XII-43-6 Pr H H CHxindol3-yl Bz N;; F F OH H H
XII437 Pr H H CH,CH,SCH; Bz N; F F OH H H
XII-43-8 Pr * H * Bz Ns F F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.

2980901-1

-291 -

Gilead Exhibit 2024
PGR2023-00046 - Page 001365



Docket No. 60137.0034USU1

Table XII-44.

Ne R'" R* R™ R" R®" R R®* X Y R R
XII-44-1 By H H H Bz N;, F F OH H H
XIl-442 ‘Bu H H CH; Bz N; F F OH H H
XII-44-3 '‘Bu H H CH(CHs), Bz N;, F F OH H H
XIT-44-4 Bu H H CHxCH(CHs), Bz N;s F F OH H H
XII-44-5 ‘Bu H H CHyPh Bz N; F F OH H H
XII-44-6 '‘Bu H H CHp-indol3-yl Bz N3 F F OH H H
XII-44-7 '‘Bu H H CHCH,SCH; Bz N; F F OH H H
XIl-44-8 Bu * H * Bz N; F F OH H H
*R* and R joined together by (CHa)3 to form five-membered ring.

Table XII-45.

Ne R' R® R*® RP R®* R*R-. R®* X Y R R
XIl-45-1 Ph H H H Bz N\;, F F OH H H
XIl-45-2 Ph H H CH; Bz N; F F OH H H
XII-45-3 Ph H H CH(CH;), Bz N;, F F OH H H
XII-454 Ph H H CH,CH(CH;), Bz N; F F OH H H
XI-4555 Ph H H CH,Ph Bz N3, F F OH H H
XII-45-6 Ph H H CHy-indol-3-yl Bz N; F F OH H H
XII-45-7 Ph H H CH.CH,SCH; Bz N; F F OH H H
XIl-45-8§ Ph * H * Bz N;; F F OH H H

*R” and R joined together by (CH,)s to form five-membered ring.

Table XII-46.

Ne R' R® R® R® R®" R*R. R®* X Y R R
XII-46-1 p-Me-Ph H H H Bz N;, F F OH H H
XII-46-2 p-Me-Ph H H CH; Bz N; F F OH H H
XII-46-3 p-Me-Ph H H  CH(CHs) Bz N; F F OH H H
XII-46-4 p-Me-Ph H H CH,CH(CH:, Bz N; F F OH H H
XII-46-5 p-Mc-Ph H H CH,Ph Bz N; F F OH H H
XII-46-6 p-Me-Ph H H CHyindol3-yl Bz Ns F F OH H H
XII-46-7 p-Me-Ph H H CHCH,SCH; Bz Ns F F OH H H
XI11-46-8 p-Me-Ph * H * Bz N; F F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XII-47.

Ne R' R* R® R® R®" R°”. R®* X Y R R
XII-47-1 p-F-Ph H H H Bz N; F F OH H H
XI1-47-2 p-F-Ph H H CH: Bz N; F F OH H H
XII-47-3 p-F-Ph H H CH(CHs), Bz N; F F OH H H
XIT-47-4 p-F-Ph H H CH,CH(CHs) Bz Ns F F OH H H
XII-47-5 p-F-Ph H H CH:Ph Bz N; F F OH H H
XII-47-6 p-F-Ph H H CHyindol-3-yl Bz Ns F F OH H H
XI1-47-7 p-F-Ph H H CHCHSCH; Bz Ns F F OH H H
XI1-47-8 p-F-Ph * H * Bz N;s, F F OH H H
*R” and R joined together by (CH,): to form five-membered ring.

Table XI1-48.

Ne R' R° R™ R™ R®" FR- R* X Y R R
XII-48-1 p-CI-Ph H H H Bz N;, F F OH H H
XII-48-2 p-Cl-Ph H H CH; Bz N;, F F OH H H
XII-48-3 p-Cl-Ph H H CH(CHj), Bz N; F F OH H H
XII-484 p-Cl-Ph H H CH,CH(CH;, Bz N; F F OH H H
XII-48-5 p-Cl-Ph H H CH,Ph Bz N; F F OH H H
XII-48-6 p-Cl-Ph H H CHyindol-3-yl Bz N; F F OH H H
XI1-48-7 p-Cl-Ph H H CH.CH,SCH; Bz Ny F F OH H H
XI1-48-8 p-Cl-Ph * H * B2 N;, F F OH H H
*R” and R joined together by (CH,)s to form five-membered ring.

Table XI1-49.

Ne R' R° R*® R R* R'R R* X v R R
XII-49-1 p-Br-Ph H H H Bz N;, F F OH H H
XI1-49-2 p-Br-Ph H H CH; Bz N\, F F OH H H
XI1-49-3 p-Br-Ph H H CH(CH;) Bz N;, F F OH H H
XII-49-4 p-Br-Ph H H CH,CH(CH;, Bz N3 F F OH H H
XI1-49-5 p-Br-Ph H H CH,Ph Bz N;, F F OH H H
XI1-49-6 p-Br-Ph H H CHyindol3-yl Bz Ns F F OH H H
XI1-49-7 p-Br-Ph H H CH,CH,SCH; Bz N; F F OH H H
XI1-49-8 p-Br-Ph * H * Bz N;, F F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XII-50.

Ne R' R* R™ R® R®" R R®* X Y R R
XII-50-1 p-I.lPh H H H Bz N;, F F OH H H
XII-50-2 p-I-lPh H H CH; Bz N; F F OH H H
XII-50-3 p-I-Ph H H CH(CHs), Bz N; F F OH H H
XIT-50-4 p-I-lPh H H CH,CH(CHs;, Bz Ns F F OH H H
XII-50-5 p-I-lPh H H CH:Ph Bz N;, F F OH H H
XII-50-6 p-I-Ph H H CHxindol-3-yl Bz Ns F F OH H H
XII-50-7 p-I-Ph H H CHCH,SCH; Bz Ns F F OH H H
XII-50-8 p-I-Ph * H * Bz Ns, F F OH H H
*R* and R joined together by (CHa)3 to form five-membered ring.
0
RS
NH
. L

R || o R’ N 0

R3a N——DP——O
| R
ORA OR! RS\\\\ iy
Y X
XIII

Table XIII-1.
Ne R' R’ R® R” R*" R RPR X Y R R
XII-1-1 CH; H H H CH; N;s H F OH H H
XII-1-2 CH; H H CHs CHy N; H F OH H H
XII-1-3 CH; H H CH(CHj), CHy N; H F OH H H
XIll-1-4 CH; H H CHCH(CH:), CH; N; H F OH H H
XIIl-1-5 CH; H H CH,Ph CH;, N; H F OH H H
XIII-1-6 CH; H H CHpyindol3-yl CH; N; H F OH H H
XI-1-7 CH; H H CHCH,SCH; CH; N; H F OH H H
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Ne

Rl

RZ RSa R3b R4

R° R® X Y

R7

R8

XIII-1-8 CHj

*

H

* CHs;

N3

H F OH H H

*R* and R joined together by (CH,)s to form five-membered ring.

Table XIII-2.
T

oo

Ne R'" R® R*™ R® R* R R* X Y R R
XIlI-2-1 Et H H H CH;, N;, H F OH H H
XIII-2-2 Et H H CH; CH; N;, H F OH H H
XII-2-3 Et H H CH(CH:), CHy N\;, H F OH H H
XIM-2-4 Et H H CH,CH(CH;, CH: N; H F OH H H
XIll-2-5 Et H H CH,Ph CH; N; H F OH H H
XIlI-2-6 Et H H CH-indol-3-yl CH; N; H F OH H H
XII-2-7 Et H H CH,CHSCH; CH; N; H F OH H H
XIII-2-8 Et * H * CH, N; H F OH H H

*R” and R® joined together by (CH,); to form five-membered ring.

Table XIII-3.

oo

Ne R' R R®™ R™ R®" R R* X Y R R
XlI-3-1 Pr H H H CH, N;, H F OH H H
XlI-3-2 Pr H H CH; CH; N; H F OH H H
XIII-3-3 Pr H H CH(CHs), CH; N;; H F OH H H
XII-3-4 Pr H H CH,CH(CH;), CH; N; H F OH H H
XII-3-5 Pr H H CHPh CH; N; H F OH H H
XIM-3-6 Pr H H CHsindol-3-yl CH; N; H F OH H H
XI-3-7 Pr H H CH,CH,SCH; CH; N;s; H F OH H H
XII-3-8 Pr * H * CH N;; H F OH H H
*R” and R joined together by (CH,); to form five-membered ring.
Table XIII-4.

Ne R' R’ R*®* R” R* RO R* X Y R R
Xlll-4-1 Bu H H H CH N; H F OH H H
XII-4-2 ‘Bu H H CH; CH; N; H F OH H H
XII-4-3 ‘Bu H H CH(CH;), CH; N; H F OH H H
XIll-4-4 ‘Bu H H CHCH(CH;, CH; N; H F OH H H
XIlI-4-5 ‘Bu H H CHPh CH; N; H F OH H H
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Ne R' R* R*®* R® R* R R* X Y R R
XII-4-6 Bu H H CHxeindol-3-y] CH; N; H F OH H H
XIll-4-7 By H H CHCHSCH; CH; N; H F OH H H
XI-4-8 Bu * H * CH;, N; H F OH H H

*R* and R™ joined together by (CH,)s to form five-membered ring.

Table XIII-5.

Ne R! R* R® R® R* R R* XY R R
XII-5-1 Ph H H H CH; N;, H F OH H H
XIM-52 Ph H H CH; CH; N;s; H F OH H H
XII-5-3 Ph H H CH(CH:), CHy N; H F OH H H
XIlI-54 Ph H H CHXCH(CH:), CH; N; H F OH H H
XII-5-5 Ph H H CH,Ph CHy N; H F OH H H
XII-5-6 Ph H H CHxindol-3-yl CH; N; H F OH H H
XII-5-7 Ph H H CHCHSCH: CH: N; H F OH H H
XIII-5-8 Ph * H * CH; N; H F OH H H

*R” and R*” joined together by (CHa): to form five-membered ring.

Table XIII-6.

Ne R' R° R*™ R" R* R R® XY R R
XI-6-1 p-Me-Ph H H H CH; N; H F OH H H
XII-6-2 p-Me-Ph H H CH; CH; N; H F OH H H
XII-6-3 p-Me-Ph H H  CH(CH;), CH; N; H F OH H H
XIM-6-4 p-Me-Ph H H CH,CH(CHs), CH; Ns H F OH H H
XIII-6-5 p-Me-Ph H H CH.Ph CH; N;s; H F OH H H
XIII-6-6 p-Me-Ph H H CHyindol-3-yl CH; Ns H F OH H H
XII-6-7 p-Me-Ph H H CH.CH,SCH; CH; N; H F OH H H
XII-6-8 p-Me-Ph * H * CH; N;s H F OH H H

*R” and R”° joined together by (CH,); to form five-membered ring.

Table XIII-7.
1

Ne R R R*® R® R® R R® X Y R R
XII-7-1 p-F-Ph H H H CH N H F OH H H
XIII-7-2 p-F-Ph H H CH; CH; N; H F OH H H
XII-7-3 p-F-Ph H H CH(CH;), CH; N; H F OH H H
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o0

Ne R! R* R™ R™® R* R R* XY R R
XII-7-4 p-F-Ph H H CHCH(CH:;), CH: N; H F OH H H
XII-7-6 p-F-Ph H H CHPh CHy Ny H F OH H H
XIMI-7-7 p-F-Ph H H CHyindol-3-yl CH; N; H F OH H H
XI-7-8 p-F-Ph H H CHCHSCH; CH; N; H F OH H H
XII-7-20 p-F-Ph * H * CHy N; H F OH H H
*R” and R™ joined together by (CH,); to form five-membered ring.

Table XIII-8.

Ne R’ R° R*® R” R®" R R°P XY R R
XIII-8-1 p-Cl-Ph H H H CHy N; H F OH H H
XII1-8-2 p-Cl-Ph H H CH; CH; N; H F OH H H
XII-8-3 p-Cl-Ph H H  CH(CHs), CH; N; H F OH H H
XII-8-4 p-Cl-Ph H H CHCH(CH;), CH; N; H F OH H H
XII-8-5 p-Cl-Ph H H CHPh CH; N; H F OH H H
XII-8-6 p-Cl-Ph H H CHyindol-3-yl CH; N3 H F OH H H
XIN-8-7 p-Cl-Ph H H CH.CH,SCH; CH; N; H F OH H H
XI1-8-8 p-Cl-Ph * H * CH; N; H F OH H H

*R” and R™ joined together by (CH,)3 to form five-membered ring.

Table XIII-9.

Ne R' R R™ R” R" R R* X Y R R
XI-9-1 p-Br-Ph H H H CH;, N\;, H F OH H H
XIM-9-2 p-Br-Ph H H CH; CH: N;s; H F OH H H
XII-9-3 p-Br-Ph H H CH(CHs), CH; N; H F OH H H
XIII-9-4 p-Br-Ph H H CHCH(CH:;), CH; N; H F OH H H
XII-9-6 p-Br-Ph H H CHPh CH; N; H F OH H H
XIM-9-7 p-Br-Ph H H CHyindol-3-yl CH; Ny H F OH H H
XI-9-8 p-Br-Ph H H CHCHSCH; CH; N;, H F OH H H
XII-9-20 p-Br-Ph * H * CH, Ny H F OH H H

*R* and R™ joined together by (CH,)3 to form five-membered ring.

Table XIII-10.

Ne R' R R® R™ R RR R*R X Y R R
XI-10-1 p-I-Ph H H H CH; N; H F OH H H
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3a

o0

Ne R' R* R®™ R™® R* R R®* X Y R R
XIM-10-2 p-I-Ph H H CH; CHy N;, H F OH H H
XII-10-3 p-I-Ph H H CH(CH;), CH; N; H F OH H H
XIM-10-4 p-I-Ph H H CHCH(CH;), CH; N; H F OH H H
XII-10-5 p-I-Ph H H CHyPh CH; N; H F OH H H
XIM-10-6 p-I-Ph H H CHyindol-3-yl CH; N; H F OH H H
XIM-10-7 p-I-Ph H H CH,CH,SCH; CH; N; H F OH H H
XIII-10-8 p-I-Ph * H * CH: N; H F OH H H
*R” and R™ joined together by (CH,); to form five-membered ring.

Table XIII-11.

Ne R' R R*® RP R" "R R®* XY R R
XI-11-1 CH; H H H Et N; H F OH H H
XIII-11-2 CH; H H CH; Et Ny H F OH H H
XIII-11-3 CH; H H CH(CH:), Et N;s H F OH H H
XIIl-11-4 CH;, H H CH,CH(CH;), Et N; H F OH H H
XIII-11-5 CH; H H CH,Ph Et N\; H F OH H H
XIII-11-6 CH; H H CHyindol-3-yl Et N; H F OH H H
XI-11-7 CH; H H CH,CH,SCH; Et N; H F OH H H
XII-11-8 CH; * H * Et N; H F OH H H
*R” and R joined together by (CH,): to form five-membered ring.

Table XIII-12.

Ne R' R® R* R® R*" " R XY R R
XII-12-1 Et H H H Et N; H F OH H H
XIlI-12-2 Et H H CH; Et N;s; H F OH H H
XIII-12-3 Et H H CH(CHy), Et N; H F OH H H
XIII-1244 Et H H CHCHCH;), Et N; H F OH H H
XIII-12-5 Et H H CHyPh Et N; H F OH H H
XIII-12-6 Et H H CHyindol-3-yl Et N; H F OH H H
XIIl-12-7 Et H H CHCH,SCH; Et N; H F OH H H
XIII-12-8 Et * H * Et N; H F OH H H

*R” and R™ joined together by (CH,)s to form five-membered ring.

Table X1II-13.
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00|

Ne R'!' R R*®* R® R* R R* X Y R R
XIlI-13-1 Pr H H H Et N; H F OH H H
XII-13-2 Pr H H CH; Et Ny H F OH H H
XIII-13-3 Pr H H CH(CH;), Et N H F OH H H
XII-13-4 Pr H H CH,CH(CH:), Et N; H F OH H H
XIII-13-5 Pr H H CH,Ph Et N; H F OH H H
XI-13-6 Pr H H CHyindol3-yl Et N; H F OH H H
XII-13-7 Pr H H CH,CH,SCH; Et N; H F OH H H
XII-13-8 Pr * H * Et N; H F OH H H

*R” and R™ joined together by (CH,)3 to form five-membered ring.

Table XIII-14.
T

oo

Ne R R* R*® R® R®* R R®* X Y R R
XIII-14-1 'Bu H H H Et N;, H F OH H H
XIII-14-2  'Bu H H CH; Et Nz H F OH H H
XIII-14-3 'Bu H H CH(CHs), Et N H F OH H H
XIII-14-4 'Bu H H CH,CH(CH:), Et N; H F OH H H
XIII-14-5 'Bu H H CHPh Et N; H F OH H H
XIII-14-6 'Bu H H CHeindol3-yl Et Ny H F OH H H
XIII-14-7 'Bu H H CH,CH,SCH; Et N H F OH H H
XIII-14-8 'Bu *  H % Et Ny H F OH H H
*R” and R™ joined together by (CH,); to form five-membered ring.
Table XIII-15.
Ne R! R® R® R® R®" R R®* X Y R R
XIlI-15-1 Ph H H H Et N; H F OH H H
XII-15-2 Ph H H CH; Et N; H F OH H H
XII-15-3 Ph H H CH(CH:), Et N; H F OH H H
XIII-1544 Ph H H CH,CH(CH;), Et N; H F OH H H
XIII-15-5 Ph H H CH,Ph Et N; H F OH H H
XIII-15-6 Ph H H CH,-indol-3-yl Et N; H F OH H H
XIII-15-7 Ph H H CH,CHSCH; Et N; H F OH H H
XIII-158 Ph * H * Et N; H F OH H H
*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XIII-16.

Ne R' R* R® R* R*" R R® X Y R R
XII-16-1 p-Me-Ph H H H Et N; H F OH H H
XIII-16-2 p-Mc-Ph H H CH; Et N3 H F OH H H
XIM-16-3 p-Mc-Ph H H  CH(CHs), Ft N;s H F OH H H
XIM-16-4 p-Me-Ph H H CH,CH(CH:;) Et Ns H F OH H H
XIII-16-5 p-Me-Ph H H  CH:Ph Et N;s H F OH H H
XIII-16-6 p-Me-Ph H H CHyindol-3-yl Et N; H F OH H H
XII-16-7 p-Me-Ph H H CH.CH,SCH; Et N3 H F OH H H
XIII-16-8 p-Me-Ph * H * Et N3 H F OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table XIII-17.

Ne R' R® R™ R® R* " R®* X Y R R
XI-17-1 p-F-Ph H H H Et N\; H F OH H H
XIII-17-2 p-F-Ph H H CH; Et N; H F OH H H
XIM-17-3 p-F-Ph H H CH(CH;), Et N; H F OH H H
XIM-17-4 p-F-Ph H H CHCH(CH;), Et N; H F OH H H
XIM-17-5 p-F-Ph H H CHyPh Et N;s H F OH H H
XIlI-17-6 p-F-Ph H H CHyindol-3-yl Et N; H F OH H H
XII-17-7 p-F-Ph H H CH,CH,SCH; Et N; H F OH H H
XI-17-8 p-F-Ph * H * Et N; H F OH H H
*R” and R® joined together by (CH,); to form five-membered ring.

Table XIII-18.

Ne R' R° R® R R* ” R®* X Y R R
XII-18-1 p-CI-Ph H H H Et Ny H F OH H H
XIM-18-2 p-Cl-Ph H H CH; Et Ny H F OH H H
XIM-18-3 p-Cl-Ph H H CH(CH;), Et Ny H F OH H H
XII-18-4 p-CI-Ph H H CH,CH(CH;), Et N; H F OH H H
XII-18-5 p-Cl-Ph H H CH,Ph Et Nys H F OH H H
XII-18-6 p-CI-Ph H H CHyindol3-yl Et Ns H F OH H H
XIM-18-7 p-Cl-Ph H H CH,CH,SCH; Et N; H F OH H H
XII1-18-8 p-Cl-Ph * H * Et Ny H F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XIII-19.

Ne R' R* R™ R™ R* . R*®* X Y R R
XII-19-1 p-Br-Ph H H H Et N; H F OH H H
XI-19-2 p-Br-Ph H H CHs Et N; H F OH H H
XIM-19-3 p-Br-Ph H H CH(CH:), Et N; H F OH H H
XIM-19-4 p-Br-Ph H H CH,CH(CHs;), Et N;s H F OH H H
XI-19-5 p-Br-Ph H H CH,Ph Et N; H F OH H H
XIII-19-6 p-Br-Ph H H CHz-indol-3-yl Et N3 H F OH H H
XII-19-7 p-Br-Ph H H CH,CH.SCH; Et N; H F OH H H
XII-19-8 p-Br-Ph * H * Et N; H F OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table XIII-20.

Ne R' R> R®™ R® R* "R’ R®* X Y R R
XIM-20-1 p-I-Ph H H H Et N\; H F OH H H
XII-20-2 p-I-Ph H H CH; Et N; H F OH H H
XII-20-3 p-I-Ph H H CH(CH;), Et N; H F OH H H
XII-20-4 p-I-Ph H H CHCH(CH;), Et N; H F OH H H
XIM-20-5 p-I-Ph H H CHyPh Et N;s H F OH H H
XINI-20-6 p-I-Ph H H CHyindol3-yl Et N; H F OH H H
XIII-20-7 p-I-Ph H H CH,CH,SCH; Et N; H F OH H H
XIM-20-8 p-I-Ph * H * Et N; H F OH H H

*R” and R® joined together by (CH,); to form five-membered ring.

Table XIII-21.
T

Ne R' R R® RP R R R®* X Y R R
XIII-21-1 CH; H H H Pr Ny H F OH H H
XIII-21-2 CH; H H CH; ’r Ny H F OH H H
XIII-21-3 CH; H H CH(CH;), r N; H F OH H H
XII-214 CH; H H CHCH(CH;), Pr N; H F OH H H
XII-21-5s CH; H H CH,Ph r N; H F OH H H
XII-21-6 CH; H H CHyindol-3-yl Pr N; H F OH H H
XIM-21-7 CH; H H CH,CH,SCH; Pr N; H F OH H H
XIM-21-8 CH; * H * Pr N; H F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XIII-22.

Ne R'" R R®* R" R* R R®* X Y R R
XII-22-1 Et H H H ’r N H F OH H H
XIII-22-2 Et H H CH; r Ny H F OH H H
XIII-22-3 Et H H CH(CH;), ’r N; H F OH H H
XIM-22-4 Et H H CH,CH(CH;), Pr N; H F OH H H
XIM-22-5 Et H H CHPh ‘Pt N; H F OH H H
XIII-22-6 Et H H CHp-indol-3-yl Pr N;; H F OH H H
XII-22-7 Et H H CHCHSCH: Pr N; H F OH H H
XII-22-8 Bt * H * ‘'t Ny H F OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table XIII-23.

od

Ne R' R® R® R™ R®* " R®* X Y R R
XI-23-1 Pr H H H r N3 H F OH H H
XII-23-2 Pr H H CH; r N; H F OH H H
XIII-23-3 Pr H H CH(CH;), ‘r N; H F OH H H
XIII-23-4 Pr H H CH,CH(CH:;), Pr N; H F OH H H
XI-23-5 Pr H H CH,Ph r Ny H F OH H H
XI-23-6 Pr H H CHpindol-3-yl Pr N; H F OH H H
XII-23-7 Pr H H CH,CH.SCH; Pr N; H F OH H H
XII-23-8 Pr * H * r N; H F OH H H

*R” and R® joined together by (CH,); to form five-membered ring.

Table XIII-24.
T

oo

Ne R' R° R* R” R* ¥ R* X Y R R
XIlI-24-1 Bu H H H r Ny H F OH H H
XII-242 Bu H H CH;, t N;; H F OH H H
XII-24-3 ‘Bu H H CH(CH:), r Ny H F OH H H
XII-244 Bu H H CH,CH(CH;), Pr N; H F OH H H
XIII-24-5 ‘Bu H H CH,Ph r N;y H F OH H H
XIII-24-6 Bu H H CHj-indol-3-yl Pr N; H F OH H H
XIM-24-7 ‘Bu H H CH,CH,SCH; Pr N; H F OH H H
XII-24-8 ‘Bu * H * ’r N;s H F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XIII-25.

Ne R'" R® R® R® R®" R”R. R®* X Y R R
XIIl-25-1 Ph H H H tr N;3 H F OH H H
XII-25-2 Ph H H CH; r N;3; H F OH H H
XII-25-3 Ph H H CH(CH;), r N3 H F OH H H
XIM-25-4 Ph H H CH,CH(CHs;), Pr N; H F OH H H
XII-25-5 Ph H H CHyPh ‘t N; H F OH H H
XIII-25-6 Ph H H CHp-indol-3-yl Pr N3 H F OH H H
XII-25-7 Ph H H CH,CH,SCH; Pr N3 H F OH H H
XIIl-25-8 Ph * H * r N3 H F OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table XIII-26.

oo

Ne R' R® R* R R®" " R®* X Y R R
XI-26-1 p-Me-Ph H H H Pr Ny H F OH H H
XII-26-2 p-Me-Ph H H CH; Pr Ny H F OH H H
XIII-26-3 p-Me-Ph H H  CH(CH;), Pr N; H F OH H H
XII-26-4 p-Mc-Ph H H CH.CH(CH:;), Pr Ny H F OH H H
XIM-26-5 p-Mc-Ph H H  CH:Ph Pr Ny H F OH H H
XIM1-26-6 p-Me-Ph H H CHrindol-3-yl Pr Ny H F OH H H
XII1-26-7 p-Me-Ph H H CH.CH,SCH; Pr Ny H F OH H H
XIII-26-8 p-Me-Ph * H * Pr Ny H F OH H H
*R” and R® joined together by (CH,); to form five-membered ring.

Table XIII-27.

Ne R' R® R* R” R®" " R®* X Y R R
XI-27-1 p-F-Ph H H H Pr Ny H F OH H H
XIII-27-2 p-F-Ph H H CHs Pr Ny H F OH H H
XII-27-3 p-F-Ph H H CH(CHs), Pr Ny H F OH H H
XII-27-4 p-F-Ph H H CHCH(CH;, Pr N; H F OH H H
XII-27-5 p-F-Ph H H CHyPh Pr N; H F OH H H
XII-27-6 p-F-Ph H H CHyindol-3-yl Pr N; H F OH H H
XIM-27-7 p-F-Ph H H CH,CH,SCH; Pr N; H F OH H H
XII-27-8 p-F-Ph * H * Pr Ny H F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XIII-28.

No R' R° R™ R™ R*" " R®* X Y R R
XII-28-1 p-Cl-Ph H H H Pr Ny H F OH H H
XIII-28-2 p-CI-Ph H H CH; Pr Ny H F OH H H
XII1-28-3 p-Cl-Ph H H  CH(CHs), Pr N; H F OH H H
XIM-28-4 p-CI-Ph H H CHxCH(CHs), Pr Ny H F OH H H
XI-28-5 p-CI-Ph H H CH,Ph Pr Ny H F OH H H
XIII-28-6 p-CI-Ph H H CHiindol-3-yl Pr Ns H F OH H H
XIM-28-7 p-CI-Ph H H CH,CH,SCH; Pr N; H F OH H H
XII-28-8 p-Cl-Ph * H * Pr ;s H F OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table XIII-29.

oo

Ne R' R® R™ R” R" " R® X Y R R
XIII-29-1 p-Br-Ph H H H Pr N;s H F OH H H
XI-29-2 p-Br-Ph H H CH; Pr Ny H F OH H H
XII-29-3 p-Br-Ph H H CH(CH;), Pr N; H F OH H H
XIM-29-4 p-Br-Ph H H CHCH(CH:;), Pr Ny H F OH H H
XII-29-5 p-Br-Ph H H CHyPh Pr Ny H F OH H H
XIM1-29-6 p-Br-Ph H H CHyindol3-yl Pr Ny H F OH H H
XII1-29-7 p-Br-Ph H H CH,CH,SCH; Pr N; H F OH H H
XII-29-8 p-Br-Ph * H * Pr N; H F OH H H
*R” and R® joined together by (CH,); to form five-membered ring.

Table XIII-30.

Ne R' R® R* R R®" "R R®* X Y R R
XII-30-1 p-I-Ph H H H Pr Ny H F OH H H
XIII-30-2 p-I-Ph H H CHs Pr Ny H F OH H H
XII1-30-3 p-I-Ph H H CH(CHs), Pr Ny H F OH H H
XI-30-4 p-I-Ph H H CHCH(CH;), Pr Ny H F OH H H
XII1-30-5 p-I-Ph H H CHyPh Pr N; H F OH H H
XIM-30-6 p-I-Ph H H CHyindol-3-yl Pr N; H F OH H H
XIM-30-7 p-l-Ph H H CHyCH,SCH; Pr N; H F OH H H
XII-30-8 p-I-Ph * H * Pr Ny H F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XIII-31.

Ne R'" R* R® R" R* R R® X Y R R
XII-31-1 CH; H H H "Bu N; H F OH H H
XIII-31-2 CH; H H CHs "Bu N; H F OH H H
XIII-31-3 CH; H H  CH(CH;), "Bu N; H F OH H H
XI-31-4 CH; H H CH,CH(CH:;), "Bu N;s; H F OH H H
XINI-31-5 CH; H H CHyPh "Bu Ns;s H F OH H H
XII-31-6 CH; H H CHyindol-3-yl "Bu Nz H F OH H H
XII-31-7 CH; H H CH,CH,SCH; "Bu N; H F OH H H
XII-31-8 CH; * H * Bu Ny; H F OH H H
*R* and R joined together by (CHa)3 to form five-membered ring.

Table XIII-32.

Ne R' R® R* R® R* RR RR XY R R
XIl-32-1 Et H H H "Bu N; H F OH H H
XIII-32-2 Et H H CH, "Bu N;, H F OH H H
XIII-32-3 Et H H CH(CH:), "Bu N;, H F OH H H
XIM-32-4 Et H H CH,CH(CH;), "Bu N; H F OH H H
XIM-32-5 Et H H CH,Ph "Bu N; H F OH H H
XIII-32-6 Et H H CHyindol-3-yl "Bu N; H F OH H H
XII-32-7 Bt H H CHCH,SCH; "Bu N; H F OH H H
XIII-32-8 Et * H * "Bu N; H F OH H H
*R” and R® joined together by (CH,); to form five-membered ring.

Table XIII-33.

Ne R' R® R*® R” R®* RR RO XY R R
XI-33-1 Ppr H H H "Bu N; H F OH H H
XII-33-2 Pr H H CH; "Bu N; H F OH H H
XIII-33-3 Pr H H CH(CH;), "Bu N; H F OH H H
XII-33-4 Pr H H CHCH(CH:), "Bu N; H F OH H H
XIII-33-5 Pr H H CH,Ph "Bu N; H F OH H H
XIII-33-6 Pr H H CHyindol3-yl "Bu N; H F OH H H
XIM-33-7 Pr H H CHCH.SCH; "Bu N; H F OH H H
XII-33-8 Pr * H * "Bu Ns; H F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XIII-34.

Ne R'" R* R® R® R* RP R®* X Y R R
XIll-34-1 Bu H H H "By N; H F OH H H
XIII-34-2 Bu H H CH; "Bu N; H F OH H H
XIII-34-3 ‘Bu H H CH(CH;), "Bu Ns; H F OH H H
X344 ‘Bu H H CH,CH(CHs;), "Bu N; H F OH H H
XIII-34-5 '‘Bu H H CH,Ph "Bu N;s; H F OH H H
XIII-34-6 ‘Bu H H CHxindol-3-yl "Bu N; H F OH H H
XII-34-7 Bu H H CH,CH,SCH; "Bu N; H F OH H H
XII-34-8 Bu * H * "Bu N;s, H F OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table XIII-35.

oo

Ne R' R® R® RP R®° RO R®* X Y R R
XII-35-1 Ph H H H "Bu N;; H F OH H H
XII-35-2 Ph H H CH; "Bu N; H F OH H H
XII-35-3 Ph H H CH(CH;), "Bu N; H F OH H H
XII-354 Ph H H CH,CH(CH;, "Bu N; H F OH H H
XII-35-5 Ph H H CH,Ph "Bu N; H F OH H H
XII-35-6 Ph H H CH-indol-3-yl "Bu N; H F OH H H
XIII-35-7 Ph H H CHCH,SCH; "Bu N; H F OH H H
XII-35-8 Ph * H * "Bu N; H F OH H H

*R” and R® joined together by (CH,); to form five-membered ring.

Table XIII-36.

Ne R' R° R* R” R* R R® XY R R
XII-36-1 p-Me-Ph H H H "Bu N;s H F OH H H
XII-36-2 p-Me-Ph H H CHs Bu Ny H F OH H H
XII-36-3 p-Me-Ph H H  CH(CHj), "Bu N; H F OH H H
XIM1-36-4 p-Me-Ph H H CH,CH(CH:) "Bu Ns H F OH H H
XII-36-5 p-Mc-Ph H H CH,Ph "Bu Ns; H F OH H H
XIM-36-6 p-Mc-Ph H H CHyindol3-yl "Bu N3 H F OH H H
XIM-36-7 p-Me-Ph H H CH,CH,SCH; "Bu N; H F OH H H
XIII-36-8 p-Me-Ph * H * "Bu N3s H F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XIII-37.

Ne R' R* R™ R* R®* R R®* X Y R R
XII-37-1 p-F-Ph H H H "Bu N; H F OH H H
XII-37-2 p-F-Ph H H CH; "Bu N; H F OH H H
XII-37-3 p-F-Ph H H CH(CHs), "Bu N; H F OH H H
XIM-37-4 p-F-Ph H H CH.CH(CH;)» "Bu N; H F OH H H
XII-37-5 p-F-Ph H H CH:Ph "Bu N;: H F OH H H
XIII-37-6 p-F-Ph H H CHxindol-3-yl "Bu N H F OH H H
XIM-37-7 p-F-Ph H H CHCH,SCH; "Bu N; H F OH H H
XII-37-8 p-F-Ph * H * Bu N: H F OH H H

*R* and R joined together by (CHa)3 to form five-membered ring.

Table XIII-38.

Ne R' R® R* R" R®* R R® XY R R
XII-38-1 p-CI-Ph H H H "Bu N3s; H F OH H H
XII-38-2 p-Cl-Ph H H CH; "Bu N; H F OH H H
XII-38-3 p-Cl-Ph H H  CH(CHj), "Bu N; H F OH H H
XII-38-4 p-Cl-Ph H H CH,CH(CH;); "Bu Ns H F OH H H
XII-38-5 p-Cl-Ph H H CHPh "Bu Ns H F OH H H
XII1-38-6 p-Cl-Ph H H CHyindol-3-yl "Bu Ns H F OH H H
XII1-38-7 p-Cl-Ph H H CH,CH,SCH; "Bu Ns H F OH H H
XII-38-8 p-Cl-Ph * H * "Bu N;; H F OH H H

*R” and R® joined together by (CH,); to form five-membered ring.

Table XIII-39.

Ne R' R® R*® R” R R R® XY R R
XI-39-1 p-Br-Ph H H H Bu N; H F OH H H
XII-39-2 p-Br-Ph H H CH; Bu N; H F OH H H
XII-39-3 p-Br-Ph H H CH(CHs), "Bu N; H F OH H H
XIM-39-4 p-Br-Ph H H CHCH(CH:;) "Bu N; H F OH H H
XII-39-5 p-Br-Ph H H CH,Ph "Bu Ns; H F OH H H
XIM-39-6 p-Br-Ph H H CHs-indol3-yl "Bu N3 H F OH H H
XIM-39-7 p-Br-Ph H H CH,CH»SCH; "Bu N; H F OH H H
XII-39-8 p-Br-Ph * H * "Bu Ns H F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XIII-40.

Ne R' R* R® R* R®* R R®* X Y R R
XIII-40-1 p-I-Ph H H H "Bu N;s; H F OH H H
XI1-40-2 p-I-Ph H H CH; "Bu N; H F OH H H
XI1-40-3 p-I-Ph H H  CH(CH;), "Bu N; H F OH H H
XIM1-40-4 p-l-Ph H H CH,CH(CH;, "Bu N;s H F OH H H
XI1-40-5 p-I-Ph H H CHyPh "Bu N; H F OH H H
XIII-40-6 p-I-Ph H H CHyindol-3-yl "Bu N;s H F OH H H
XII-40-7 p-I-Ph H H CHCH,SCH; "Bu N; H F OH H H
XIII-40-8 p-I-Ph * H * "Bu Ns H F OH H H
*R* and R joined together by (CHa)3 to form five-membered ring.

Table XIII-41.

Ne R' R R® RP R®" " R XY R F
XIll-41-1 CH; H H H Bz N;s; H F OH H H
XIII-41-2 CH; H H CH; Bz N; H F OH H H
XIII-41-3 CH; H H CH(CH;), Bz N;y H F OH H H
XIM-41-4 CH; H H CH,CH(CH;), Bz N; H F OH H H
XIT-41-5 CH; H H CH,Ph Bz Ny H F OH H H
XII-41-6 CH; H H CHyindol-3-yl Bz N;s H F OH H H
XIII-41-7 CH; H H CHCH,SCH; Bz N; H F OH H H
XIII-41-8 CH; * H * Bz N;s; H F OH H H
*R” and R® joined together by (CH,); to form five-membered ring.

Table XIII-42.

Ne R' R® R* R® R* 'R R®* X Y R R
XIII-42-1 Et H H H Bz N;, H F OH H H
XIII-42-2 Et H H CH; Bz N\;, H F OH H H
XIII-42-3 Et H H CH(CH), Bz N\; H F OH H H
XIII-42-44 Et H H CHCH(CH:), Bz N; H F OH H H
XIII-42-5 Et H H CH,Ph Bz N\s; H F OH H H
XIII-42-6 Et H H CHyindol3-yl Bz N; H F OH H H
XIM-42-7 Et H H CHCH,SCH; Bz Ns H F OH H H
XII-42-8 Et * H * Bz N; H F OH H H

*R” and R™ joined together by (CH,); to form five-membered ring.
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