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Petitioner Shanghai Hongene Biotech Corporation respectfully submits this
brief in opposition to Patent Owner’s Motion to Amend Claims Under 37 C.F.R.
§42.121.

Petitioner also submits herewith as Exhibit 1044, the Declaration of Phil S.
Baran, Ph.D. in Support of Petitioner’s Opposition to Patent Owner’s Motion to
Amend Claims Under 37 C.F.R. § 42.121.

INTRODUCTION

Patent Owner moves to substitute Claim 6 for current Claim 1 of the *885
Patent, and substitute Claim 7 for current Claim 5 of the *885 Patent. The Board
should deny this motion because each substitute claim is unpatentable in view of
prior art, including prior art known to and owned by Patent Owner.

ARGUMENT
A.  Substitute Claim 6 is Anticipated by U.S. Patent No. 5,525,719

Substitute Claim 6 is the same as current Claim 1, except that Patent Owner
has deleted “cytosine-N-acetyl” from the Markush group of nucleobases for “B.”
Accordingly, the Markush group of Substitute Claim 6 is “where B is selected
from the group consisting of guanine-N-acetyl, adenine-N-acetyl, cytosine-N-
isobutyryl, 5-methyl cytosine-N-acetyl, and 5-methyl cytosine-N-isobutyryl.”
(Motion to Amend at Appx. A; Ex. 1044 q910-14.)

U.S. Patent No. 5,525,719 (“the *719 Patent”) (Ex. 1043) discloses three

compounds of Substitute Claim 6: (1) where B is guanine-N-acetyl; (2) where B is



adenine-N-acetyl; and (3) where B is cytosine-N-isobutyryl. (Ex. 1044 918.) The
719 Patent issued on June 11, 1996, and is assigned to Patent Owner. (Id. q16.)

1. The °719 Patent Discloses Substitute Claim 6
Where “B” is Guanine-N-Acetyl

The *719 Patent discloses the same compound of Substitute Claim 6, where
B is guanine-N-acetyl. This compound belongs to a group named “Group 5,”

directed to phosphoramidite compounds having a 2’ O-methyl group and a 1” N%-

protected guanine residue. (Ex. 1044 9920-21.)

0
HN | N
The disclosed structure of Group 5 is at right. (Ex. i )
R—O N N
R0
O

1043 at 6:48-65; Ex. 1044 921.) This group contains four

substituents: R! and R?; R3; and R. (Ex. 1043 at 6:48-65; 0 oca
/P\ /Rl
Ex. 1044 922.) T N

(GROUP 5)

The >719 Patent discloses that R! and R? are each

alkyl (N,N-dialkyl), and that R3 is DMT (5’-dimethyoxytrityl). (Ex. 1044 9923-
24.) Specifically, the >719 Patent refers to Group 5 as “N?-protected-2’-O-methyl-
5’-dimethoxytrityl-guanosine cyanoethyl N,N-dialkyl phosphoramidite.” (Ex.

1043 at 16:66-17:1 (emphasis added); Ex. 1044 9923-24.)



0 The *719 Patent therefore discloses that
¢ /)N\H Group 5 is the N?-protected guanosine depicted at
DMTO N N NH
e . R/&o left, where the protecting group is represented
\\\ O OMe . R
o—p” by R. (Ex. 1044 925.) Group 5 in the 719 Patent
¥
N
Ay~ A has the same structure of Formula 1 in Substitute

Claim 6 where Z is Oxygen, W is methyl, and X is cyanoethyl dialkyl
phosphoramidite. (ld. 926.)

Finally, the *719 Patent discloses an acetyl group for protecting the N2
position of guanine in Group 5, which is the same as in Substitute Claim 6 where
“B” is guanine-N-acetyl. (Ex. 1044 927.) Specifically, the *719 Patent discloses
that “N2-Protection of guanosine is meant to include isobutyryl, acetyl, substituted
acetyls, phenoxyacetyl, and related compounds.” (Ex. 1043 at 4:35-37; Ex. 1044
927.) Acetyl is specifically identified in this list. (Ex. 1044 927.)

Thus, the *719 Patent discloses, and a POSA would have at once envisaged,
acetyl for the N?-protection of guanosine in Group 5 (i.e., when R above is CH3).
(Ex. 1044 927.) This is the same compound claimed in Substitute Claim 6 where
“B” is guanine-N-acetyl. (Id. §928-29.)

2. The >719 Patent Discloses Substitute Claim 6
Where “B” is Adenine-N-Acetyl

The *719 Patent discloses the same compound of Substitute Claim 6, where

B is adenine-N-acetyl. This compound belongs to a group named “Group 4,”



directed to phosphoramidite compounds having a 2° O-methyl group and a 1° N°-

protected adenosine residue. (Ex. 1044 q931-32.)

NHCO—R The disclosed structure of Group 4 is at left. (Ex.

‘ N~> 1043 at 6:32-45; Ex. 1044 932.) This group contains four

N

N7
N
N

- substituents: R' and R?; R3; and R. (Ex. 1043 at 6:32-45;

Ex. 1044 933.)

POt As with Group 5 described above, in Group 4 the

CNEWO 7 P““N” ¥
g2 >719 Patent discloses that R! and R? are each alkyl (N,N-

(GROUPF 4)

dialkyl), and that R? is DMT (5’-dimethyoxytrityl). (Ex.
1044 9934-35.) Specifically, the *719 Patent refers to Group 4 as “NS-protected-2’-
O-methyl-5’-dimethoxytrityl-adenosine cyanoethyl N,N-dialkyl-

phosphoramidite.” (Ex. 1043 at 16:63-65 (emphasis added); Ex. 1044 9934-35.)

0 The ’719 Patent therefore discloses that
w Group 4 is the N°-protected adenosine depicted at
NNy
2
OATO <N | N/) left, where the protecting group is represented by R.
- - (Ex. 1044 936.) Group 4 in the 719 Patent has the
O OMe
\\\0—/ same structure of Formula 1 in Substitute Claim 6
N
Alkyt ~ A where Z is Oxygen, W is methyl, and X is

cyanoethyl dialkyl phosphoramidite. (Id. 437.)



The >719 Patent also discloses an acetyl group for protecting the N° position
of adenine in Group 4, which is the same structure in Substitute Claim 6 where “B”
is adenine-N-acetyl. (Ex. 1044 938.) Specifically, the 719 Patent discloses that
““NS-Protection of adenosine’ is meant to include benzoyl, substituted benzoyl,
other aroyls (such as naphthoyl), acetyl, substituted acetyl, phenoxyacetyl, and
related compounds.” (Ex. 1043 at 4:29-31; Ex. 1044 938.) Acetyl is specifically
identified in this list. (Ex. 1044 938.)

Thus, the *719 Patent discloses, and a POSA would have at once envisaged,
acetyl for the N®-protection of adenosine in Group 4 (i.e., when R above is CHj).
(Ex. 1044 q38.) This is the same compound claimed in Substitute Claim 6 where

“B” is adenine-N-acetyl. (Id. 9939-40.)



3. The >719 Patent Discloses Substitute Claim 6
Where “B” is Cytosine-N-Isobutyryl

The 719 Patent discloses the same compound of Substitute Claim 6, where

B is cytosine-N-isobutyryl. The *719 Patent describes this compound as “structure

[Ib” in a series of compounds named
“Group 1 depicted at right. (Ex.
1043 at 5:50-65 (highlighting added);
Ex. 1044 942.)

Group 1 contains five
substituent groups: B (referring to the

base group); R and R’; R?; and R®.

R3O

? OCH;

P R
Oé \N/
\Rl

(GROUP 1)
Structures:

I; B; A™, R&R; Isopropyl, R%; CH,; R3; DMT
II; B; C™; R&R; Isopropyl, R% CH,; DMT
IIb; B; C**; R&R; Isopropyl, R%; CH,CH,CN; R*; DMﬂ
1IT; B; G™; R&R; Isopropyl, R?; CH,; R*; DMT
IVa; B; U; R&R; Isopropyl, R?; CH,; R?; DMT
1Vb; B; U; R&R; Isopropyl, R?%; CH,CH,CN; R3; DMT

(Ex. 1043 at 5:50-65 (highlighting added); Ex. 1044 943.)

The *719 Patent discloses the identity of these constituents for structure IIb.

Specifically, the *719 Patent discloses that “B” is “C™®"”, which means cytosine-N-

isobutyryl. (Ex. 1044 944.) A POSA also would have understood that “R&R;

Isopropyl” refers to isopropyl groups attached to the nitrogen at R and R’, and that

“R?; CH,CH2CN” refers to a 2-cyanoethyl group attached to the oxygen at R2.

(Id.) A POSA also would have understood that “R?; DMT” refers to a

dimethoxytrityl protecting group (DMT) bound to the oxygen at R3. (1d.)




Thus, a POSA would have understood that the ‘719 o)
NH
patent discloses that “structure 1Ib” has the structure at \Hk g
| N
right. (1d. 4945-46.) This “structure IIb” the 719 Patent — N/go
o
is identical to Substitute Claim 6 where B is cytosine-N- NC\\\
O OMe
4
isobutyryl. (Ex. 1044 q947-48.) >3
N\(
4. The °719 Patent is Enabling \(

An anticipatory prior art patent is presumed to be enabling. Impax Labs. v.
Aventis Pharmas, Inc., 545 F.3d 1312, 1316 (Fed. Cir. 2008). Regardless of this
presumption, the 719 Patent would have enabled a POSA to make, without undue
experimentation, three compounds of Substitute Claim 6 (where “B” is guanine-N-
acetyl, adenine-N-acetyl, and cytosine-N-isobutyryl). (Ex. 1044 4950-56.)

With respect to “guanine-N-acetyl” and “adenine-N-acetyl” in Substitute
Claim 6, the *719 Patent discloses acetyl-protected guanosine and adenosine in
Group 5 and 4, respectively. It further discloses that “[t]he compounds of group 4
and 5 are produced using the process disclosed for producing compounds of group
IT of parent patent application, Ser. No. 07/753,077,” (Ex. 1043 at 3:10-12), and
which “issued as U.S. Patent No. 5,214,135 on May 25, 1993, which is herein
incorporated by reference.” (id. at 1:9-12). (Ex. 1044 951.)

Thus, a POSA would have understood that the compounds of group 4 and 5

of the *719 Patent could be prepared by using the process for producing the



compounds of group II in the 135 Patent. (Ex. 1047 at 4:1-17 (depicting Group II)
and 5:2-6:53 (synthesis of compounds in Group II); Ex. 1044 452.) A POSA
would have been able to use that incorporated *135 Patent process to make two
molecules of Substitute Claim 6 — where “B” is guanine-N-acetyl and adenine-N-
acetyl, without much, if any, experimentation. (Ex. 1044 §53.)

With respect to “cytosine-N-isobutyryl” in Substitute Claim 6, the 719
Patent discloses that structure IIb is part of Group 1. The *719 Patent includes a
section named “[p]rocedure for the preparation of 2’ and 3’-phosphoramidites
[with] purity greater than 99.54 (groups 1-2, and 7)” that discloses a synthesis
scheme for compounds in Group 1. (Ex. 1043 at 4:56-5:48; Ex. 1044 454.) A
POSA would have been able to follow this process to make the molecule of
Substitute Claim 6 — where “B” is cytosine-N-isobutyryl, without much, if any,
experimentation. (Ex. 1044 955.)

Indeed, a POSA would have been able to make all three compounds above
without undue experimentation based on a general knowledge of synthetic organic
chemistry because the 719 Patent discloses that its compounds “demonstrate the

generality of the synthetic processes.” (Ex. 1043 at 15:54-57; Ex. 1044 9953-54.)



B.  Substitute Claim 6 is Anticipated by U.S. Patent No. 5,606,049
U.S. Patent No. 5,606,049 (“the ‘049 Patent”) (Ex. 1045) issued on February

25, 1997. As described below, the 049 Patent anticipates Substitute Claim 6
where B is (1) cytosine-N-isobutyryl and (2) 5-methyl cytosine-N-isobutyryl.

1. The °049 Patent Discloses Substitute Claim 6
Where “B” is Cytosine-N-Isobutyryl

The *049 Patent discloses the same compound of Substitute Claim 6, where
B is cytosine-N-isobutyryl. The *049 Patent describes this compound in Figure 2,

below. (Ex. 1045 at Fig. 2 (highlighting added); Ex. 1044 961.)

This structure is directed to a phosphoramidite
0
NH-C-R,
having a 2’ O-methyl group and a 1” N-protected E\/ ' R
—
cytosine residue. It contains three substituents: R; Ry; PMTOTT o
and R. (Ex. 1045 at Fig. 2; Ex. 1044 962.) o oa
oL,
The *049 Patent discloses that R is cyanoethyl - \]}\
; 2,2‘: (;:é;!l 6 R, = -0-(CH,),-CN
(-O-(CH2)2-CN) in compound 6 in Figure 2, as recited CIEEEE

at the X position in Substitute Claim 6, as recited at the X position in Substitute
Claim 6. (Ex. 1045 at Fig. 2; Ex. 1044 963.)

The 049 Patent discloses that R; includes an isobutyryl protecting group on
the cytosine group. (Ex. 1044 964.) The *049 Patent discloses that R; is “alkyl of
about 1 to 6 carbon atoms”. (Ex. 1045 at 1:64.) A POSA would have understood

that this alkyl group includes the three-carbon isopropyl alkyl group, CH(CH3)a,



which would have resulted in an isobutyryl protecting group when attached at R; in
Figure 2. (Ex. 1044 964.) Furthermore, the 049 Patent describes Figure 2 as
“depict[ing] the synthesis of nucleoside monomers from N*-isobutyryl-2’-O-
methylcytidine.” (Ex. 1045 at 5:13-14 (emphasis added); id. at 2:50-53.) A POSA
would have understood that “N*-isobutyryl” refers to an isobutyryl protecting
group attached at the 4 position of cytosine. (Ex. 1044 964.)

The *049 Patent discloses that R includes hydrogen. (Ex. 1044 965.) The
’049 patent discloses that “R is hydrogen, fluorine or alkyl of 1 to 4 carbon atoms”
at this position. (Ex. 1045 at 1:48-65; id. at claims 1 and 2.) The *049 Patent
further discloses that it is “directed to certain novel N*-alkanoyl 2°-O-methyl
cytidine derivatives, especially N*-isobutyryl-2’-O-methyl cytidine (i.e., where R

is hydrogen).” (Ex. 1045 at 2:39-42 (emphasis added); Ex. 1044 4[65.)

Thus, the 049 Patent discloses, and a POSA )
would have at once envisaged, the compound at right \HkNH
SN
|
from Figure 2 of the 049 Patent. (Ex. 1044 966.) The — N/go
o
molecule claimed in Substitute Claim 6 where “B” is NC
| | | \\\O_P/o OMe
cytosine-N-isobutyryl and the isobutyryl-protected ¥ \(
compound in Figure 2 of the *049 Patent where R is \(

hydrogen (right) are identical. (Id. 967-68.)

10



2. The ’049 Patent Discloses Substitute Claim 6
Where “B” is 5-Methyl Cytosine-N-Isobutyryl

The only difference between “cytosine-N-isobutyryl” and “5-methyl
cytosine-N-isobutyryl” in Substitute Claim 6 is that the latter has a methyl (CH3)

group at the 5 position of the cytosine ring. (Ex. 1044 70.)

Based on Figure 2 again (right), the *049 Patent -
NH-C-R,
also discloses the same compound of Substitute Claim 6, I\/ .
Q
DMTO _
where B is 5-methyl cytosine-N-isobutyryl. (Ex. 1045 at N
Fig. 2 (highlighting added); Ex. 1044 971.) T 255
Rz/ " N _Z\
In addition to disclosing cytosine-N-isobutyryl ™~
; 2,2: (;:é;!l 6 R, = -0-(CH,),-CN
(where R 1s hydrogen) described above, Figure 2 also

discloses 5-methyl cytosine-N-isobutyryl (where R is CHz). (Ex. 1044 972.)
Specifically, the 049 Patent states that “R is hydrogen, fluorine or alkyl of 1 to 4
carbon atoms” at this position. (Ex. 1045 at 1:48-65; Ex. 1044 §72.) A POSA
would have understood that an alkyl group of 1 carbon atom at this position would

be a methyl (CH3) group. (Ex. 1044 9[72.)
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Thus, the *049 Patent discloses, and a POSA 0
would have at once envisaged, the compound at right HN/LH/
SN
|
from Figure 2 of the 049 Patent. (Ex. 1044 973.) The P N/go
o
molecule claimed in Substitute Claim 6 where “B” 1s NC
\\\ /0 OMe
5-methyl cytosine-N-isobutyryl and the isobutyryl- *9
N
protected compound in Figure 2 of the *049 Patent \( \(

where R 1s methyl (right) are identical. (Ex. 1044 9974-75.)

3. The ’049 Patent is Enabling

Regardless of the presumption of enablement, the 049 Patent would have
enabled a POSA to make and use the molecules claimed in Substitute Claim 6
(where “B” is cytosine-N-isobutyryl and 5-methyl cytosine-N-isobutyryl) as of its
priority date without undue experimentation. (Ex. 1044 9977-81.)

With respect to “cytosine-N-isobutyryl” in Substitute Claim 6, the 049
Patent discloses a detailed synthesis for this compound, described as Compound 6
in Example 6. (Ex. 1045 at 10:59-11:2; Ex. 1044 q78.) The ’049 Patent also
discloses the synthesis of the precursor compounds for Example 6 in Examples 1-
4. (Ex. 1045 at 8:44-10:32; Ex. 1044 978.)

With respect to “5-methyl cytosine-N-isobutyryl” in Substitute Claim 6, a

POSA would have understood to follow the same Examples 1-4 and 6 as in the
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’049 Patent, except replacing the starting cytosine material with 5-methyl cytosine
material. (Ex. 1045 at 8:44-10:32, 10:59-11:2; Ex. 1044 979.)

Based on these disclosures and a general knowledge of synthetic organic
chemistry, a POSA would not have had to engage in much, if any, experimentation
to make the molecules claimed in Substitute Claim 6 (where “B” is cytosine-N-
isobutyryl and 5-methyl cytosine-N-isobutyryl). (Ex. 1044 480.)

C.  Substitute Claim 6 is Anticipated by the Glen Report

Substitute Claim 6 is anticipated by Vol. 8, No. 1 of the Glen Report,
published by the Glen Research Corporation (“Glen Report”) (Ex. 1046). The
Glen Report published in June 1995, over ten years before the priority date of the

’885 Patent. (Ex. 1046 at 1; Ex. 1001 at Cover; Ex. 1044 9983-84.)

The Glen Report anticipates Substitute Claim 6 where .
NF CH3
B is 5-methyl cytosine-N-acetyl. (Ex. 1044 985.) The Glen O-fL-uN.|
DMTO—L.(O‘J
Report describes this compound as “2°-OMe-5-Me-C” and |
o OMe
| iPT’
discloses its structure, at right. (Ex. 1046 at 6; Ex. 1044 o
2'-OMe-5-Me-C

91987-88.) The Glen Report discloses that this compound is
“the 5-methyl analogue of protected 2’-OMe-Cytidine which also has acetyl
protection and is compatible with UltraFAST deprotection.” (Ex. 1046 at 6; Ex.

1044 989.) This is the same structure of Formula 1 in Substitute Claim 6 where Z
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is Oxygen, W is methyl, X is cyanoethyl dialkyl phosphoramidite, and B is 5-
methyl cytosine-N-acetyl. (Ex. 1044 9990-92.)

Further, the Glen Report would have enabled a POSA to make and use the
molecule claimed in Substitute Claim 6 (where “B” is 5-methyl cytosine-N-acetyl)
as of its priority date without undue experimentation. (Ex. 1044 9993-95.) Based
on the disclosure of the structure and a general knowledge of synthetic organic
chemistry, a POSA would not have had to engage in much, if any, experimentation
to make the molecule claimed in Substitute Claim 6 (where “B” is 5-methyl
cytosine-N-acetyl). (Ex. 1044 494.)

Finally, the Glen Report anticipates Substitute Claim 6 where B is 5-methyl
cytosine-N-acetyl for the additional reason that the claimed compound was offered
for sale in 1995. (Ex. 1044 94996-99.) Substitute Claim 6 is therefore invalid as
anticipated under the on-sale bar, which requires that (1) the claimed invention is
the subject of a commercial offer for sale more than one year before the effective
filing date and (2) the claimed invention was ready for patenting. Pfaff v. Wells
Elecs., Inc., 525 U.S. 55, 67-68 (1998). The Glen Report discloses a commercial
offer for sale of 2’-OMe-5-Me-C in 1995, along with the quantity and price of that
compound. (Ex. 1046 at 6; Ex. 1044 998.) Specifically, the Glen Report discloses
that 2’-OMe-5-Me-C is available under catalog number 10-3160-90 in a quantity

of 100 pmole and price of $150, and under catalog number 10-3160-02) in a
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quantity of 0.25 g and price of $360. (Ex. 1046 at 6; Ex. 1044 998.) Nothing
about this offer for sale suggests it was experimental. (Ex. 1044 499.)
Furthermore, the Glen Report also discloses that this compound was ready for
patenting because the claimed compound was reduced to practice and available for
sale without restriction in 1995. (Ex. 1044 999.)

D. Substitute Claim 6 Would Have Been Obvious in View of the °719
Patent Alone or with Pitsch

1. The >719 Patent Alone

Substitute Claim 6 of the 885 Patent (where B is guanine-N-acetyl and
adenine-N-acetyl) would have been obvious in view of the 719 Patent alone. As
described above, the *719 Patent discloses the compounds in Substitute Claim 6
where B is guanine-N-acetyl and adenine-N-acetyl (i.e., the N-protected guanine
(Group 5) and N-protected adenine (Group 4) compounds with acetyl as the
protecting group). (See Sections II.A.1 and I1.A.2.)

A POSA also would have been motivated to make these compounds with a
reasonable expectation of success based on the 719 Patent. (Ex. 1044 9104.) The
’719 Patent lists acetyl as a suitable protecting group for both N-protected guanine
(Group 5) and N-protected adenine (Group 4). (Ex. 1043 at 4:29-37; Ex. 1044
104.) A POSA therefore would have been motivated to use acetyl to protect the
guanine (Group 5) and adenine (Group 4) compounds in the 719 Patent. (Ex.

1044 9104.) A POSA also would have had a reasonable expectation of success in
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making these compounds because the synthesis of protected phosphoramidites
such as those claimed was a routine procedure for a POSA. (Ex. 1044 9q104.)

Furthermore, a POSA would have had a reasonable expectation of success in
making these compounds based on the *719 Patent. As described above, the *719
Patent’s disclosure of these compounds is enabling. (See Section I11.A.4.) That
same disclosure would have given a POSA a reasonable expectation of success.
(Ex. 1044 9105.)

2. The >719 Patent and Pitsch

Further, substitute Claim 6 of the 885 Patent (where B is guanine-N-acetyl
and adenine-N-acetyl) also would have been obvious in view of the *719 Patent
and Pitsch. As described above, a POSA would have been motivated to make the
compounds in Substitute Claim 6 where B is guanine-N-acetyl and adenine-N-
acetyl based on the *719 Patent alone.

Pitsch (Ex. 1018) would have strengthened this motivation. (Ex. 1044
9110.) Pitsch discloses acetyl-protecting groups on both adenosine and guanosine
phosphoramidites. (Ex. 1018 at 3775; Ex. 1044 4110.) Furthermore, Pitsch
explains that the acetyl protecting group was chosen for its fast deprotection speed,
concluding that “the Ac [acetyl] group, in combination with MeNHD>, is indeed
suited for a labile universal nucleobase protection.” (Ex. 1018 at 3778; Ex. 1044

110; Ex. 1003 at 9 119.) A POSA therefore would have been motived to use
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acetyl from the suitable protecting groups that the *719 Patent discloses for N-
protected guanine (Group 5) and N-protected adenine (Group 4). (Ex. 1044 9110.)

Furthermore, a POSA would have had a reasonable expectation of success in
making these compounds in view of Pitsch. (Ex. 1044 q111.) Pitsch would have
provided a POSA with more than a reasonable expectation of success, as it not
only discloses acetyl protection of both guanine and adenine but also concludes
that acetyl in combination with MeNHD: is suitable for “universal nucleobase
protection.” (Ex. 1018 at 3778; Ex. 1044 §111.) Furthermore, the acetylation of
these compounds would have been routine. (Ex. 1044 q111.)

E. Substitute Claim 6 Would Have Been Obvious in View of the 049
Patent Alone or with Pitsch

1. The 049 Patent Alone

Substitute Claim 6 of the 885 Patent (where B is cytosine-N-isobutyryl and
5-methyl cytosine-N-isobutyryl) would have been obvious in view of the 049
Patent alone. As described above, the 049 Patent discloses the compounds in
Substitute Claim 6 where B is cytosine-N-isobutyryl and 5-methyl cytosine-N-
isobutyryl (i.e., the isobutyryl-protected compounds in Figure 2 of the *049 Patent
where R is hydrogen and methyl, respectively). (See Sections I1.B.1 and 11.B.2.)

A POSA also would have been motivated to make these compounds with a
reasonable expectation of success based on the *049 Patent. (Ex. 1044 q115.) For

example, the 049 Patent discloses both hydrogen and methyl (CH3) as suitable
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options for the R group at the 5-position of cytosine. Specifically, the *049 patent
discloses that the R group at the 5-position of cytosine can be “hydrogen, fluorine
or alkyl of 1 to 4 carbon atoms.” (Ex. 1045 at 1:48-65; Ex. 1044 q115.) A POSA
would have understood that methyl (CH3) is the simplest member of the “alkyl of 1
to 4 carbon atoms” group. (Ex. 1044 9115.)

Furthermore, a POSA would have had a reasonable expectation of success in
making these compounds based on the *049 Patent. As described above, the *049
Patent’s disclosure of these compounds is enabling. (See Section I11.B.3.) That
same disclosure would have given a POSA a reasonable expectation of success.
(Ex. 1044 q116.)

2. The °049 Patent and Pitsch

Substitute Claim 6 of the *885 Patent (where B is 5-methyl cytosine-N-
acetyl) would have been obvious in view of the 049 Patent and Pitsch. As
described above, a POSA would have been motivated to make the compound in
Substitute Claim 6 where B is 5-methyl cytosine-N-isobutyryl.

A POSA would have been motivated to make the compound of Substitute
Claim 6 where B is 5-methyl cytosine-N-acetyl with a reasonable expectation of
success in view of the 049 Patent with Pitsch. (Ex. 1044 94120.) As described
above, Pitsch discloses that an acetyl protecting group was chosen for its fast

deprotection speed, concluding that acetyl in combination with MeNH is suitable
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for “universal nucleobase protection.” (Ex. 1018 at 3778; Ex. 1044 §121.) This
disclosure also includes acetyl-protected cytosine. (Ex. 1018 at 3775; Ex. 1044
9121.) Thus, Pitsch would have motivated a POSA to make the compound of
Substitute Claim 6 where B is 5-methyl cytosine-N-acetyl with a reasonable
expectation of success. (Ex. 1044 9122.)

F. Substitute Claim 7 Would Have Been Obvious in View of (1) the

>719 Patent and Scaringe or (2) the >719 Patent, Pitsch, and
Scaringe

The respective chemical structures in Substitute Claims 6 and 7 of the 885
Patent differ only with respect to (1) the omission of “cytosine-N-isobutyryl” as an
option for B in Substitute Claim 7 and (2) the moiety bound to the 3’-O position of
the sugar ring. (Ex. 1044 q131.) In Substitute Claim 6, the 3°-O “X” is cyanoethyl
dialkyl phosphoramidite, whereas in Substitute Claim 7, the 3°-O “Z” can be a
succinyl-NH group, which is capable of being attached to a solid support with a
one of the enumerated spacers. (Id.)

As explained above, the *719 Patent anticipates Substitute Claim 6 and
renders that claim obvious over the *719 Patent alone or with Pitsch. (See Sections
II.A and I1.D.) For those same reasons and the reasons explained in this section,
Substitute Claim 7 of the 885 Patent would have been obvious in view of either

(1) the *719 Patent and Scaringe or (2) the *719 Patent, Pitsch, and Scaringe.
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1. The ¢719 Patent and Scaringe

Substitute Claim 7 of the 885 Patent (where B is guanine-N-acetyl and
adenine-N-acetyl) would have been obvious in view of the 719 Patent and
Scaringe. As explained above with respect to Substitute Claim 6 of the 885
Patent, the *719 Patent anticipates and renders obvious the compounds in
Substitute Claim 6 where B is guanine-N-acetyl and adenine-N-acetyl. (See
Sections II.A.1, I.A.2, and I1.D.1.)

The only difference between these two compounds and the compounds in
Substitute Claim 7 of the 885 Patent is the identity of the moiety bound to the 3’-
O position of the sugar ring. (Ex. 1044 q135.) The two compounds in the 719
Patent contain a phosphoramidite at this position; Substitute Claim 7 recites a
group of linkers that includes a succinyl group, which in turn is capable of being
attached to a solid support with a spacer group. (Id.)

A POSA would have been motivated to substitute the phosphoramidite in
these two compounds in the *719 Patent and replace it with a succinyl group,
which in turn is capable of being attached to a solid support with a spacer selected
from the group in Substitute Claim 7. (Ex. 1044 49136-39.)

It was well known to a POSA that in solid phase oligonucleotide synthesis
using phosphoramidite chemistry, the side group bound to the O at the 3’ position

of a nucleoside (i.e., “X” in Substitute Claim 6 and “Z” in Substitute Claim 7)
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could be either a phosphoramidite (as recited in Substitute Claim 6) or a succinate
(as recited in Substitute Claim 7). (Ex. 1044 4137.)

It was also well known to a POSA that the choice between these options
(i.e., phosphoramidite or succinate) depended on the desired location of the
nucleoside during synthesis. (Ex. 1044 9138.) A POSA would have understood
that, in general, a nucleoside attached to a phosphoramidite could be added at any
position during oligonucleotide synthesis except as the 3’-terminal nucleoside
residue, while a nucleoside attached to a succinate could be added at this position.
(Ex. 1044 9q138.) In other words, a POSA would have understood that a
phosphoramidite could represent any building block along the oligonucleotide
except the first one, which was most commonly a succinate. (Ex. 1044 9138.)

A POSA would have had a reasonable expectation of success in making the
change described above to both of these compounds in the 719 Patent. (Ex. 1044
1140.) A POSA would have known that succinate was “very popular because of
low cost and ease of incorporation,” and would have reasonable expected the same
ease here. (Pon (2000) (Ex. 2031) at 11; Ex. 1044 9140.) A POSA also would
have known how to switch between a phosphoramidite group and a succinate
group based on the prior art. (Ex. 1044 9140.)

As one of many examples, Scaringe (Ex. 1022) explains how to convert each

of the four canonical RNA nucleosides — including an N2-isobutyryl, 2°-O-
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TBDMS protected guanosine — to either its corresponding phosphoramidite or
succinylated derivative. (Ex. 1022, 5434 & 5440; Ex. 1044 q141.) Scaringe
further explains that the succinylated derivatives are coupled to LCAA-CPG to
prepare the solid supports for SPOS. (Ex. 1044 9142.)

A POSA would have known that LCAA-CPG stands for “long chain
alkylamine controlled pore glass,” a commonly used solid support used in solid
phase oligonucleotide synthesis, in which the “long chain alkyl” functions as a
spacer attaching the “amine” group (i.e., -NH-) to the “controlled pore glass,” i.e.,
the solid support. (Ex. 1044 q143.) A POSA would also have regarded a C6 alkyl
as a suitable long chain alkyl spacer. (Id.) A C6 alkyl falls within the claimed
“C1-C20 alkyl” recited in Substitute Claim 6. (Id.) Thus, Scaringe demonstrates
that a POSA would have had a reasonable expectation of success to (a) synthesize
the molecule claimed in Substitute Claim 6 of the 885 Patent (where “B” is
guanine-N-acetyl and adenine-N-acetyl), and to (b) attach that molecule to a “long
chain alkylamine controlled pore glass.” (Id.)

2. The >719 Patent, Pitsch, and Scaringe

Substitute Claim 7 of the 885 Patent (where B is guanine-N-acetyl and
adenine-N-acetyl) would have been obvious in view of the *719 Patent, Pitsch,

and Scaringe. As explained above with respect to Substitute Claim 6 of the 885
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Patent, the *719 Patent and Pitsch render obvious the compounds in Substitute
Claim 6 where B is guanine-N-acetyl and adenine-N-acetyl. (See Section I1.D.2.)
For the same reasons explained above in Section II.F.1 that Substitute Claim
7 of the *885 Patent would have been obvious in view of the 719 Patent and
Scaringe, this claim would have been obvious in view of the *719 Patent, Pitsch,
and Scaringe as well. (Ex. 1044 9147.)
G. Substitute Claim 7 Would Have Been Obvious in View of (1) the

’049 Patent and Scaringe or (2) the ’049 Patent, Pitsch, and
Scaringe

As explained above, the ’049 Patent anticipates Substitute Claim 6 and
renders this claim obvious over the ’049 Patent alone or with Pitsch. See Sections
II.B and II.E.) For those same reasons and the reasons explained in this section,
Substitute Claim 7 of the 885 Patent would have been obvious in view of either
(1) the *049 Patent and Scaringe or (2) the 049 Patent, Pitsch, and Scaringe.

1. The ’049 Patent and Scaringe

Substitute Claim 7 of the 885 Patent (where B is 5-methyl cytosine-N-
isobutyryl) would have been obvious in view of the *049 Patent and Scaringe. As
explained above with respect to Substitute Claim 6 of the *885 Patent, the *049
Patent anticipates and renders obvious the compound in Substitute Claim 6 where

B is 5-methyl cytosine-N-isobutyryl. (See Sections I1.B.2 and IL.E.1.)
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The only difference between this compound and the compounds in
Substitute Claim 7 of the 885 Patent is the identity of the moiety bound to the 3’-
O position of the sugar ring. (Ex. 1044 q151.)

For the same reasons discussed above in Section II.F.1 with respect to the
obviousness of this claim in view of the *719 Patent and Scaringe, a POSA would
have been motivated to substitute the phosphoramidite on this compound of the
’049 patent to a succinyl group with a reasonable expectation of success, which
would result in a compound within Substitute Claim 7. (Ex. 1044 q152.)

2. The ’049 Patent, Pitsch, and Scaringe

Substitute Claim 7 of the 885 Patent (where B is 5-methyl cytosine-N-
acetyl) would have been obvious in view of the *049 Patent, Pitsch, and Scaringe.
As explained above with respect to Substitute Claim 6 of the *885 Patent, the 049
Patent and Pitsch render obvious the compound in Substitute Claim 6 where B is 5-
methyl cytosine-N-acetyl. (See Section I1.E.2.)

For the same reasons explained above in Section II.F.1 that Substitute Claim
7 of the *885 Patent would have been obvious in view of the 719 Patent and
Scaringe, this claim would have been obvious in view of the 049 Patent, Pitsch,

and Scaringe as well. (Ex. 1044 9 155.)
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H. Substitute Claim 7 Would Have Been Obvious in View of the Glen
Report and Scaringe

Substitute Claim 7 of the 885 Patent (where B is 5-methyl cytosine-N-
acetyl) would have been obvious in view of the Glen Report and Scaringe. As
explained above with respect to Substitute Claim 6 of the 885 Patent, the Glen
Report anticipates the compound in Substitute Claim 6 where B is 5-methyl
cytosine-N-acetyl. (See Section II.C.)

The only difference between this compound and the compounds in
Substitute Claim 7 of the 885 Patent is the identity of the moiety bound to the 3°-
O position of the sugar ring. (Ex. 1044 q159.)

For the same reasons discussed above in Section II.F.1 with respect to the
obviousness of this claim in view of the *719 Patent and Scaringe, a POSA would
have been motivated to substitute the phosphoramidite on this compound of the
Glen Report to a succinyl group with a reasonable expectation of success, which
would result in a compound within Substitute Claim 7. (Ex. 1044 9160.)

CONCLUSION

For these reasons, the Board should deny Patent Owner’s Motion to Amend

Claims Under 37 C.F.R. § 42.121.

25



Dated: January 19, 2024

Respectfully submitted,
ProcoPIO, CORY, HARGREAVES & SAVITCH LLP

By:

/Jeremy J. Edwards/

Jeremy J. Edwards (Reg. No. 60,982)
Xiaofan Yang (Reg. No. 61,459)
Jack Shaw (Reg. No. 72,262)
Customer No. 27,189

E-mail: Hongene@procopio.com

Attorneys for Petitioner Shanghai Hongene
Biotech Corporation

26



CERTIFICATE OF SERVICE
I, the undersigned, hereby certify that a copy of the above Petitioner’s
Opposition to Motion to Amend claims Under 37 C.F.R. § 42.121, along with all
exhibits supporting and filed with the Motion, were served on January 19, 2024 via
electronic mail to counsel of record for Patent Owner ChemGenes Corporation at

the following addresses:

Daniel L. Shores (Reg. No. 74,571) Joseph A. Hynds (Reg. No. 34,627)
Rothwell, Figg, Ernst & Manbeck, P.C. | Aydin H. Harston, Ph.D. (Reg. No.

10 Post Office Square, Suite 800 65,249)
Boston, MA 02109 Melissa C. Santos, Ph.D. (Reg. No.
Tel: (617) 312-3101 78,314)
Fax: (202) 783-6031 Rothwell, Figg, Ernst & Manbeck, P.C.
Email: dshores@rfem.com 901 New York Ave., N.W.,

Suite 900 East

Washington, DC 20001
Tel: (202) 783-6040

Fax: (202) 783-6031
Email: jhynds@rfem.com
Email: aharston@rfem.com
Email: msantos@rfem.com

Dated: January 19, 2024 By: /Jeremy J. Edwards/
Jeremy J. Edwards (Reg. No. 60,982)
ProcopriO, CORY, HARGREAVES
& SAVITCH LLP
E-mail: Hongene@procopio.com

Attorneys for Petitioner Shanghai Hongene
Biotech Corporation

27



