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Subject to the following paragraph [i.e., the fifth paragraph of pre-AlA 35 U.S.C. 112], a claim
in dependent form shall contain a reference to a claim previously set forth and then specify a
further limitation of the subject matter claimed. A claim in dependent form shall be construed to
incorporate by reference all the limitations of the claim to which it refers.

3. Claims 17-19 are rejected under 35 U.S.C. 112(d) or pre-AlA 35 U.S.C. 112, 4th
paragraph, as being of improper dependent form for failing to further limit the subject
matter of the claim upon which it depends, or for failing to include all the limitations of the
claim upon which it depends. Claim 13 is drawn to a compound of formula I-6 wherein

the phosphorous moiety is connected to the sugar moiety via oxygen.

E)
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In claims 17-19, which ultimately depend from claim 13, the compound does not read
upon a compound wherein the phosphorous moiety is connected to the sugar moiety via

oxygen.

Applicant may cancel the claim(s), amend the claim(s) to place the claim(s) in proper
dependent form, rewrite the claim(s) in independent form, or present a sufficient showing

that the dependent claim(s) complies with the statutory requirements.

Claim Rejections - 35 USC § 103
4. In the event the determination of the status of the application as subject to AIA 35
U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any
correction of the statutory basis for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting the rejection, would be
the same under either status.
5. The following is a quotation of pre-AlA 35 U.S.C. 103(a) which forms the basis for

all obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described
as set forth in section 102, if the differences between the subject matter sought to be patented
and the prior art are such that the subject matter as a whole would have been obvious at the
time the invention was made to a person having ordinary skill in the art to which said subject
matter pertains. Patentability shall not be negatived by the manner in which the invention was
made.
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6. The factual inquiries for establishing a background for determining obviousness
under pre-AlA 35 U.S.C. 103(a) are summarized as follows:

1. Determining the scope and contents of the prior art.

2. Ascertaining the differences between the prior art and the claims at issue.

3. Resolving the level of ordinary skill in the pertinent art.

4. Considering objective evidence present in the application indicating
obviousness or nonobviousness.
7. This application currently names joint inventors. In considering patentability of the
claims under pre-AlA 35 U.S.C. 103(a), the examiner presumes that the subject matter
of the various claims was commonly owned at the time any inventions covered therein
were made absent any evidence to the contrary. Applicant is advised of the obligation
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was
not commonly owned at the time a later invention was made in order for the examiner to
consider the applicability of pre-AlA 35 U.S.C. 103(c) and potential pre-AlA 35 U.S.C.
102(e), (f) or (g) prior art under pre-AlA 35 U.S.C. 103(a).
8. Claims 13-16 is/are rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Clark WO 2005/003147 A2 (Clark) and Perrone et al. J. Med. Chem.
(2007), Vol. 50, pages 1840-1849 (Perrone) in combination.

Claims 13-16 are drawn to a compound of formula I-6.

Clark is drawn to (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleosides having the
natural B-D configuration and methods for the treatment of Flaviviridae infections,

especially hepatitis C virus (HCN) (page 1, lines 6-8). The antivirally effective nucleoside
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is a (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleoside (-D or B-) or its pharmaceutically

acceptable salt or prodrug thereof of the general formula:

See page 31, line 25 to page 33, line 17. In one embodiment, a (2'R)-2'-deoxy-2'-fluoro-
2'-C-methyl nucleoside, its pharmaceutically acceptable salt or product thereof is

provided by the structure:

NH;
@
<N N"}J\N Hy
HO a
I
HO F

See page 42, lines 2-5. Non-limiting examples of phosphoric acid derivatives include:

Ny
N ey
5
i <N | N’fl\NH2

i
HO=P~0 o
OH CHs

HO F

See page 45, line 1. Clark also contemplated wherein the N-4 amino group on a
phosphate nucleoside derivative can be replaced with H, F, Br or | (page 45, lines 2-6).
Clark teaches that any of the nucleosides described therein can be administered as a

nucleotide prodrug to increase the activity, bioavailability, stability or otherwise alter the
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properties of the nucleoside (page 46, lines 16-25). A number of nucleotide prodrug
ligands are known. In general, alkylation, acylation or other lipophilic modification of the
mono, di or triphosphate of the nucleoside will increase the stability of the nucleotide.

Thus, Clark teaches or reasonably suggests a nucleoside or monophosphate
thereof corresponding to instant formula 1-6 wherein: X =F; Y = OH; Z=N; R°=H; R6 =
CHs; R'9=NHz, H, F, Br or I; and R = NHz. Clark further reasonably suggests nucleotide
prodrugs (protides) thereof.

Clark differs from the instantly claimed invention in that Clark does not explicitly
teach or exemplify a protide of a (2'R)-2'-deoxy-2'-fluoro-2'-C-methyl nucleoside in a
singular embodiment; however, this deficiency would have been obvious in view of the
teachings of Perrone.

Perrone is drawn to the application of phosphoramidate ProTide technology to the
ribonucleoside analogue 4'-azidouridine to generate novel antiviral agents for the
inhibition of hepatitis C virus (HCV) (Abstract). A number of compounds showed sub-
micromolar inhibition of HCV in cell culture without detectable cytotoxicity. These results
confirm that phosphoramidate ProTides can deliver monophosphates of ribonucleoside
analogues and suggest a potential path to the generation of novel antiviral agents against
HCV infection. Perrone’s aryloxy phosphoramidate ProTide approach allows bypass of
the initial kinase dependence by intracellular delivery of the monophosphorylated
nucleoside analogue as a membrane permeable “ProTide” form (page 1840). This
technology greatly increases the lipophilicity of the nucleoside monophosphate analogue
with a consequent increase of membrane permeation and intracellular availability.

Previously the approach was successfully demonstrated with the aryloxy-
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phosphoramidate derivatives of ddA, d4T, LCd4A, and d4A. These nucleotide
monophosphate analogues were shown to exhibit greatly enhanced activity against HIV

compared to the parent nucleoside analogues in vitro.

As shown in Table 1, L-alanine derivatives represented a series of active antiviral
phosphoramidates (11-17) (pages 1842-1843). Low or sub-micromolar activity was noted

in marked contrast to the inactive nuclecside parent (1).

0 N
i o ¥
HNT ™y A A
Lo v gy BN
_{;5\ . : . ) | ;
F f'.k K5 {.}‘:f}‘\, N o
: 3_ § & ‘E
HO i O—S O |
\‘.«" ATy
TR OH Wy &1 O .

)

Figure 1. Stuotare of AXU

phommidate ProTide

and s corresponding phenshphos-

A voseity Bats R {33 and Phenst

Table ¥, ¢
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Thus, Perrone teaches or reasonably suggests a phosphoramidate moiety
corresponding to instant compound [-6 wherein: R' = phenyl; R2 = H; R%a = H; R% =
methyl; and R* = methyl, ethyl, butyl, 2-butyl, or isopropyl.

In determining the differences between the prior art and the claims, the question
under 35 U.S.C. 103 is not whether the differences themselves would have been obvious,
but whether the claimed invention as a whole would have been obvious. Stratoflex, Inc.
v. Aeroquip Corp., 713 F.2d 1530, 218 USPQ 871 (Fed. Cir. 1983); Schenck v. Nortron
Corp., 713 F.2d 782, 218 USPQ 698 (Fed. Cir. 1983).

In the instant case, the references may be combined to show obviousness
because Clark and Perrone are each drawn to nucleic acids and their use for treating
HCV. They are from the same field of endeavor, and/or are reasonably pertinent to a
compound of instant formula 1-6.

In the absence of unexpected results, it would have been obvious to one of
ordinary skill in the art at the time of the invention to provide the anti-HCV compounds of
Clark, e.g.

N [y
&
<N N”L‘NHE

HD o

l
HO  F

/.-CHa

as a protide/prodrug wherein the H of the 5’-OH moiety is replaced by a phosphoramidate
moiety of Perrone. One would have been motivated to do so in order to increase the
activity, bioavailability, stability or otherwise alter the properties of the nucleoside as

suggested by Clark. One would have had a reasonable expectation of success in view of
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Perrone’s teaching that by incorporating such a moiety low or sub-micromolar activity
against HCV was achieved.

From the teachings of the references, it is apparent that one of ordinary skill in the
art would have had a reasconable expectation of success in producing the
claimed invention. Therefore, the invention as a whole would have been prima facie
obvious to one of ordinary skill in the art at the time the invention was made, as evidenced
by the references, especially in the absence of evidence to the contrary.

All of the instant limitations are taught by the combination of Clark and Perrone. A
person of ordinary skill in the art would have had a reason to combine the teachings of
Clark and Perrone. A person of ordinary skill in the art would have had a reasonable
expectation of success in combining the teachings of Clark and Perrone. Thus, claims

143-16 would have been obvious based on the preponderance of the evidence.

Conclusion

9. Claims 13-19 are pending. Claims 13-19 are rejected. No claims are allowed.

Contacts
10.  Any inquiry concerning this communication or earlier communications from the
examiner should be directed to PATRICK T LEWIS whose telephone number is (571)272-
0655. The examiner can normally be reached Monday to Friday, 10 AM to 4 PM EST
(Maxi Flex).
Examiner interviews are available via telephone, in-person, and video

conferencing using a USPTO supplied web-based collaboration tool. To schedule an
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interview, applicant is encouraged to use the USPTO Automated Interview Request (AIR)
at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Shaojia Jiang can be reached on (571) 272-0627. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is
available to registered users. To file and manage patent submissions in Patent Center,
visit: https:/patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-
center for more information about Patent Center and https://www.uspto.gov/patents/docx
for information about filing in DOCX format. For additional questions, contact the
Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance
from a USPTO Customer Service Representative, call 800-786-9199 (IN USA OR
CANADA) or 571-272-1000.

/PATRICK T LEWIS/
Primary Examiner, Art Unit 1623

/PL/
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Structure Details

Chain Bonds
weeeee Chain Only
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R-group Definitions
R-group Values
R1 H, X, OH, NH2, F1, F2, F3, F4
Node Attributes
Only nodes with attributes changed from the default value of Any’' are included in this table.
Nodes which do not support these attributes (R-groups, shortcuts and VAP center points) are not included in this table.
Node Type H Count Non H Count Mass |Valency
1,2,3,4,5,6,7,8,9, 10, 11, 12,13, 14 Ring
15, 16, 19, 22, 23, 24, 25, 26, 27, 28, 29 Chain
Bond Attributes
Bond Type Value
6-11, 6-7, 11-12, 12-13, 13-14, 14-7 Ring Normalized
1-2, 2-3, 3-4, 4-5, 5-1, 7-8, 8-9, 9-10, 10-6 Ring Exact/Normalized
28-29 Chain Exact
3-18, 3-19, 4-17, 5-15, 8-2, 11-20, 13-30, 15-16, 21-22, 23-24, . .
23-25, 26-27 Chain Exact/Normalized
Markush Attributes
Nodes which do not support these attributes (R-groups and VAP center points) are not included in this tabie.
Node Match Level Element Count Level
1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14 Atom Limited
15, 16, 17, 18, 19, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 Class Limited
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Structure Details (17077267-str5)

Chain Bonds
weeeee Chain Only
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Only nodes with attributes changed from the default value of Any’' are included in this table.

Nodes which do not support these attributes (R-groups, shortcuts and VAP center points) are not included in this table.

Node Type H Count Non H Count Mass |Valency
1,2,3,4,5, 12, 13, 14, 15, 16, 17 Ring
6,79, 10,11, 19, 21, 22, 23, 26, 27 Chain
Bond Attributes
Bond Type Value
12-13, 13-14, 14-15, 15-16, 16-17, 17-12 Ring Normalized
1-2, 2-3, 3-4, 4-5, 5-1 Ring Exact/Normalized
2-26, 2-27, 4-6, 19-20, 19-21, 22-24 Chain Exact
;-38, 3-25, 6-7, 7-9, 9-10, 9-11, 9-18, 11-12, 18-19, 21-22, 21- Chain Exact/Normalized
Markush Attributes
Nodes which do not support these attributes (R-groups and VAP center points) are not included in this table.
Node Match Level Element Count Level
1,2,3,4,5,8, 12, 13, 14, 15, 16, 17 Atom Limited
6,7,9, 10, 11, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27 Class Limited
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Docket No.: 37JD-199059-US13
(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:

Gilead Pharmasset LLC

Application No.: 17/077,267 Confirmation No.: 4237

Filed: October 22, 2020 Art Unit; 1623

For: NUCLEOSIDE PHOSPHORAMIDATE Examiner: Patrick T. Lewis
PRODRUGS

AMENDMENT AND REPLY TO NON-FINAL OFFICE ACTION UNDER 37 C.F.R. § 1.111

MS Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Commissioner:

This Amendment and Reply is responsive to the Non-Final Office Action dated April 12,
2022, concerning the above-referenced patent application. The Office set forth a three-month
period to reply. Accordingly, this reply is timely filed on its due date of July 12, 2022, In

response to the Action, please amend the above-identified U.S. patent application as follows:
Amendments to the Specification begin on page 2 of this paper.

Amendments to the Claims are reflected in the listing of claims which begin on page 3

of this paper.

Remarks/Arguments begin on page 7 of this paper.
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Application No. 17/077,267 Docket No.: 37JD-199059-US13
Amendment dated July 12, 2022
Reply to Office Action of April 12, 2022

AMENDMENTS TO THE SPECIFICATION

On page 1, under "CROSS REFERENCE TO RELATED APPLICATIONS", please

amend the first paragraph as follows:

-- This application is a continuation of U.S. Patent Application No. 16/817,318, filed
March 12, 2020, now abandoned, which is a continuation of U.S. Patent Application No.
16/516,192, filed July 18, 2019, now abandoned, which is a continuation of U.S. Patent
Application No. 16/169,878, filed October 24, 2018, now abandoned, which is a continuation of
U.S. Patent Application No. 15/411,506, filed January 20, 2017, now U.S. Patent No.
10,183,037, which is a continuation of U.S. Patent Application No. 14/656,546, filed March 12,
2015, now U.S. Patent No. 9,585,906, which is a continuation of U.S. Patent Application No.
14/013,237, filed August 29, 2013, now U.S. Patent No. 9,085,573, which is a continuation of
U.S. Patent Application No. 13/609,614, filed September 11, 2012, now U.S. Patent No.
8,580,765, which is a continuation of U.S. Patent Application No. 13/099,671, filed May 3,

2011, now U.S. Patent No. 8,334,270, which is a continuation of U.S. Patent Application No.
12/053,015, filed March 21, 2008, now U.S. Patent No. 7,964,580, which claims the benefit
under 35 U.S.C. § 119(e) to U.S. Provisional Application Nos. 60/909,315, filed March 30, 2007,
and 60/982,309, filed October 24, 2007, all of which are hereby incorporated by reference in

their entireties. --

SMRH:4859-2987-0119.1 2
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Application No. 17/077,267 Docket No.: 37JD-199059-US13
Amendment dated July 12, 2022
Reply to Office Action of April 12, 2022

REMARKS

Applicant respectfully requests reconsideration of the present application in view of the

foregoing amendments and in view of the following remarks.
Amendments to the Specification

The first paragraph of the specification is amended to update the priority information to
include the status for U.S. Patent Application No. 16/817,318. No new matter is added by virtue

of this amendment; thus, entry thereof is respectfully requested.
Amendments to the Claims

By this paper, claims 17-19 are amended. Support for the amendments may be found, for
example, on pages 671-672 of the specification as filed. The amendments do not introduce new
matter, and thus Applicant respectfully requests their entry. Applicant reserves the right to

pursue canceled subject matter in a continuing application.

Upon entry of this amendment, claims 13-19 are currently pending and under

examination in this application.
Rejection under 35 U.S.C. § 112

Claims 17-19 are rejected under 35 U.S.C. § 112(d) or pre-AIA 35 U.S.C. § 112, 4th
paragraph, as being of improper dependent form for failing to further limit the subject matter of
the claim upon which it depends, or for failing to include all the limitations of the claim upon

which it depends.

Without acquiescing to the propriety of the rejection, but in a sincere attempt to expedite

prosecution, the claims have been amended, rendering the objection moot.

SMRH:4859-2987-0119.1 7
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Application No. 17/077,267 Docket No.: 37JD-199059-US13
Amendment dated July 12, 2022
Reply to Office Action of April 12, 2022

Rejection under 35 U.S.C. § 103

Claims 13-16 are rejected under pre-AlA 35 U.S.C. § 103(a) as allegedly being
unpatentable over WO 2005/003147 A2 (hereinafter “Clark™) and Perrone et al. J. Med. Chem.
(2007), Vol. 50, pages 1840-1849 (hereinafter “Perrone”) in combination.

The Office cites two purine-containing compounds of Clark (see Office Action at p. 5)
and relies on Clark for allegedly “teach[ing] or reasonably suggest[ing] a nucleoside or
monophosphate thereof corresponding to instant formula I-6” and “further reasonably

suggest[ing] nucleotide prodrugs (protides) thereof.” Office Action at p. 6.

While the Office acknowledges that “Clark does not explicitly teach or exemplify a
protide of a (2’R)-2’-deoxy-2’-fluoro-2’C-methyl nucleotisde in a single embodiment,” the
Office relies on Perrone for allegedly “teach[ing] or reasonably suggest[ing] a phosphoramidate
moiety corresponding to instant compound [-6.” Office Action at p. 6 and 8. Thus, the Office
alleges that “it would have [been] obvious to one of ordinary skill in the art at the time of
invention to provide the anti-HCV compounds of Clark . . . as a protide/prodrug wherein the H of

the 5’OH moiety is replaced by a phosphoramidate moiety of Perrone.” Office Action at p. 8.
Applicant traverses the rejection at least for the reasons set forth below.

Applicant respectfully submits that the Office has not established prima facie case of
obviousness as the standard employed in the Office Action is incorrect. If the “lead compound
analysis” required by Federal Circuit decisions is applied, a prima facie obviousness cannot be
established. FEisai Co. Lid. v. Dr. Reddy's Labs., Lid, 533 F.3d 1353, 1359 (Fed. Cir. 2008). As
such, Applicants are “under no obligation to submit evidence of nonobviousness.” MPEP

§2142.

The Legal Standard for Determining Obviousness

The Office’s obviousness rejection is not supported by sufficient legal basis. Under the
standard established by Federal Circuit case law, a lead compound analysis is required when

determining obviousness for chemical compounds.
SMRH:4859-2987-0119 1 8
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Application No. 17/077,267 Docket No.: 37JD-199059-US13
Amendment dated July 12, 2022
Reply to Office Action of April 12, 2022

Lead Compound Analysis Required by the Federal Circuit in Determining Obviousness

of Chemical Compounds

The lead compound analysis is a two-step analysis. First, “prima facie case of
obviousness for a chemical compound still, in general, begins with the reasoned identification of
a lead compound.” Eisai Co. Ltd. v. Dr. Reddy's Labs., Lid, 533 F.3d 1353, 1359 (Fed. Cir.
2008). It requires a demonstration “that one of ordinary skill in the art would have had a reason
to select a proposed lead compound or compounds over other compounds in the prior art.”
Daiichi Sankyo Co. v. Matrix Laboratories Ltd., 96 USPQ2d 1526, 1533 (Fed. Cir. 2010).
Second, after a lead compound has been identified, a determination is required as to whether “the
record up to the time of invention would give some reasons, available within the knowledge of
one of skill in the art, to make particular modifications to achieve the claimed compound.”

Lisai, 533 F.3d at 1359.

Applicants submit that the claimed compounds of formula I-6 are not obvious under the

lead compound analysis.

Clark describes a genus covering several compounds. See, e.g., page 17, line 3 to page
18, line 17. Clark further discloses several specific compounds, most of which have a different

base than the claimed compounds of formula I-6.

The claimed compounds of formula I-6 are not obvious as Clark does not teach or
suggest, and the Office has not stated any rational basis for a person skilled in the art to
determine, what is or are the lead compound(s) out of the various compounds taught in Clark.
Assuming arguendo, one of ordinary skill in the art would choose a compound out of Clark, one
of ordinary skill would look to the biological data provided in Tables 1-9 in Example 5 of Clark
and select (2’R)-2’-deoxy-2"fluoro-2’-C-methyleytidine (shown below) as a lead compound for

further modification:

SMRH:4859-2987-0119.1 9
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Application No. 17/077,267 Docket No.: 37JD-199059-US13
Amendment dated July 12, 2022
Reply to Office Action of April 12, 2022

See, e.g, page 76-77 of Clark. Such a compound has a different base than the claimed compounds

of formula I-6:

R'h’!
/Z”\ /
= ,,\
5} \
* O
T ” [ 2
SR N E o \ (rene=
N
! . R"\\\\ et
CoRe on Y K
1-6

As such, even assuming arguendo one of ordinary skill would select a lead compound from
Clark, such a compound would be structurally distinct from the claimed compounds of formula
1-6. The Office’s citation to two purine-containing compounds of Clark can only be based on

impermissible hindsight.

Further, one of ordinary skill in the art would not be motivated to make the required
modifications to arrive at the claimed compounds based on the disclosure of any of the cited art

because there is no reasonable expectation of success.

Perrone fails to cure the deficiencies of Clark as Perrone’s teachings are limited to protide
approaches for 4’-azidouridine. Clarke and Perrone disclose different nucleosides (having
different substitutions on the sugar ring and different bases). Perrone itself notes that “4’-
azidocytidine was discovered as a potent inhibitor of HCV replication” but “the corresponding

uridine analogue, 4’-azido-uridine . . . was inactive as an inhibitor.” Perrone at p. 1840.

SMRH:4859-2987-0119.1 10
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Application No. 17/077,267 Docket No.: 37JD-199059-US13
Amendment dated July 12, 2022
Reply to Office Action of April 12, 2022

Accordingly, one of ordinary skill would understand that modification of even the base may lead
to change in biological activity. As such, one of ordinary skill would not be motivated to look to
the teachings of Perrone directed to compounds having uridine. Further, one of ordinary skill
would not have a reasonable expectation of success of applying the protide approaches of

Perrone to achieve compounds of formula I-6.

For at least the foregoing reasons, the Office has failed to establish a prima facie case of

obviousness. Accordingly, Applicants respectfully request withdrawal of the rejection.

CONCLUSION

Applicant believes that the present application is now in condition for allowance.

Favorable reconsideration of the application as amended is respectfully requested.

The Examiner is invited to contact the undersigned by telephone if it is felt that a

telephone interview would advance the prosecution of the present application.

The Commissioner is hereby authorized to charge any additional fees which may be
required regarding this application under 37 C.F.R. §§ 1.16-1.17, or credit any overpayment, to
Deposit Account No. 50-4561. If any extensions of time are needed for timely acceptance of
papers submitted herewith, Applicant hereby petitions for such extension under 37 C.FR. §1.136

and authorizes payment of any such extension fees to Deposit Account No. 50-4561.

Respectfully submitted,

Dated: July 12,2022 By /Joy Lynn Nemirow/
Joy Lynn Nemirow, Ph.D.
Registration No.: 67,163
Attorney for Applicant
SHEPPARD MULLIN RICHTER & HAMPTON LLP
650 Town Center Drive, 10th Floor
Costa Mesa, CA 92626
(650) 815-2634
Customer Number: 117796
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Application No. 17/077,267 Docket No.: 37JD-199059-US13
Amendment dated July 12, 2022

Reply to Office Action of April 12, 2022

AMENDMENTS TO THE CLAIMS

This listing of claims will replace all prior versions, and listings, of claims in the

application:

Listing of Claims:

1.-12. (Canceled)

13.  (Previously presented) A compound of formula I-6:

1
R.i

wherein:

(a) R'is H, -CH3, phenyl, p-bromo-phenyl, p-chloro-phenyl or p-fluoro-phenyl;

(b) R*is H;

(c) R*®is H and R*® is H, -CHs, -CH(CH3)2, -CH2CH(CH3)2, -CH(CH3)CH2CHs,
-CH-Ph or lower cycloalkyl;

(d) R* is hydrogen, -CH3, ethyl, n-propyl, i-propyl, n-butyl, 2-butyl, z-butyl, 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(Ci-6 alkyl)amino-Ci-s alkyl;

(e) RPisH;

() R®is H, -CH3, -CH2F, -CHF», -CF; or -F;

(g) Xis H, -OH, -OCHs, -F, -NH2 or -N3;

with the proviso that X cannot be OH when R is -CH3 or -CH.F;

SMRH:4859-2987-0119.1 3
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Application No. 17/077,267 Docket No.: 37JD-199059-US13
Amendment dated July 12, 2022
Reply to Office Action of April 12, 2022

(h) Y is -OH, -NHz, -OCH3s or -OC(O)CHs;
(i) R and R! are independently H, -F, -Br, -1, -OH, -OR’, -NH2, -NHR', -NR2,
-CO:R!, -CONHz, -CONHR', -CONR'"2, -CH=CHCO:H or -CH=CHCO:R’,
with the proviso that when R is -OH, R!! is not -NHz;
() ZisNor -CR'?;
wherein R'? is H, halogen, -OR', -NHz, -NHR', -NR'2, -NOz, C1.6 alkyl,
-CO2R/, -CONHa, -CONHR', -CONR"2, -CH=CHCO:H or -CH=CHCO2R";
(k) R’ is C1s alkyl, a lower cycloalkyl or -C(O)(Ci- alkyl) or alternatively, in the
instance of -NR'2, each R' comprise at least one C atom that are joined to form a
heterocycle comprising at least two carbon atoms; and
(I) P*is a chiral phosphorus atom;

or a pharmaceutically acceptable salt thereof.

14.  (Previously presented) The compound of claim 13, or a pharmaceutically acceptable salt
thereof, wherein:
(a) R' is phenyl;
(b) R*is H;
(c) R¥®is H and R*® is -CH3;
(d) R*is -CH3, ethyl, n-propyl, i-propyl, n-butyl, 2-butyl or z-butyl;
(e) R’is H;
(f) R®is -CH3;
(g) Xis -F;
(h) Y is -OH:
(i) R is H, -NH2, -NHR' or -NR" and R'' is H, -OH or -NHz;
() ZisN;
(k) R’ is C1s alkyl or a lower cycloalkyl, 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

(1) P*is a chiral phosphorus atom.

SMRH:4859-2987-0119.1 4
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Application No. 17/077,267 Docket No.: 37JD-199059-US13
Amendment dated July 12, 2022
Reply to Office Action of April 12, 2022

15.  (Previously presented) The compound of claim 14, or a pharmaceutically acceptable salt
thereof, wherein:
(a) R'"is-NH, -NHR' or -NR".

16.  (Previously presented) The compound of claim 15, wherein:
(a) R*is -CH3, ethyl, n-propyl or i-propyl;
(b) R¥ is -NHR' and R!! is -NH>; and
(c) R’ is Cis alkyl.

17.  (Currently Amended) The compound of claim 16, or a pharmaceutically acceptable salt

thereof, wherein the compound has a formula:

18.  (Currently Amended) The compound of claim 15, or a pharmaceutically acceptable salt

thereof, wherein the compound has a formula:

LN/\ LN/\
E N N E 0 /N:(‘\\N
NN AL L HN—P-0 <N LA

20 SN VEN AU TR | 0O N™ "NH,

SMRH:4859-2987-0119.1 5
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Application No. 17/077,267 Docket No.: 37JD-199059-US13
Amendment dated July 12, 2022
Reply to Office Action of April 12, 2022

19.  (Currently Amended) The compound of claim 14, or a pharmaceutically acceptable salt
thereof, wherein the compound has a formula:

NH; NH,
= N N = N N
L9 ¢ 7 ! 0 o N
Ml O
O~(bin-P—~_q_N P, HN—-P-0— o N NANH2
o) o o) \ 2

S

HF

O
OIl.

SMRH:4859-2987-0119.1 6
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Docket No.: 37JD-199059-US13

(PATENT)
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Patent Application of:
Gilead Pharmasset LLC
Application No.: 17/077,267 Confirmation No.: 4237
Filed: October 22, 2020 Art Unit; 1623
For: NUCLEOSIDE PHOSPHORAMIDATE Examiner: Patrick T. Lewis
PRODRUGS

INFORMATION DISCLOSURE STATEMENT (IDS)

MS Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Commissioner:

Pursuant to 37 C.F.R. §§ 1.56, 1.97, and 1.98, the attention of the United States Patent
and Trademark Office is hereby directed to the references listed on the attached PTO/SB/08. It
is respectfully requested that the information be expressly considered during the prosecution of
the above-identified application, and that the references be made of record therein and appear

among the “References Cited” on any patent to issue therefrom.

This Information Disclosure Statement is filed more than three months after the filing
date of this application, OR more than three months after the date of entry of the national stage in
the international application, AND after the mailing date of a first Office Action on the merits,
but before the mailing date of any of a Final Action under 37 CF R. § 1.113, a Notice of
Allowance under 37 C.F.R. § 1.311 or an action that otherwise closes prosecution in this

application (37 C.F.R. § 1.97(c)).
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Application No.: 17/077,267 Docket No.: 37JD-199059-US13

In accordance with 37 C.F R. § 1.98(a)(2)(ii), copies of U.S. patents and U.S. patent
application publications are not submitted. Submitted herewith are copies of foreign patent and

non-patent literatures in accordance with 37 C.FR. § 1.98(a)(2).

Not all documents are in English. English abstracts or equivalents are provided where
available. Applicant is happy to provide English translations upon request. Applicant submits
that the absence of an English translation does not relieve the PTO from its duty to consider the

submitted foreign language document (37 C.F.R. §1.98 and M.P.E.P. §609).

In accordance with 37 C.F.R. § 1.97(g), the filing of this Information Disclosure
Statement shall not be construed as a representation that a search has been made. In accordance
with 37 C.F.R. § 1.97(h), the filing of this Information Disclosure Statement shall not be
construed to be an admission that the information cited in this Information Disclosure Statement

is, or is considered to be, material to patentability as defined in 37 C.F.R. § 1.56(b).

Tt is submitted that the Information Disclosure Statement is in compliance with

37 CF.R. § 198, and the Examiner is respectfully requested to consider the listed references.

Please charge our Deposit Account No. 50-4561 in the amount of $260.00 covering the
fee set forth in 37 CF.R. § 1.17(p). The Director is hereby authorized to charge any deficiency
in the fees filed, asserted to be filed or which should have been filed herewith to our Deposit
Account No. 50-4561.

Respectfully submitted,

Dated: July 12, 2022 By /Joy Lynn Nemirow/
Joy Lynn Nemirow, Ph.D.
Registration No.: 67,163
Attorney for Applicant
SHEPPARD MULLIN RICHTER & HAMPTON LLP
650 Town Center Drive, 10th Floor
Costa Mesa, CA 92626
(650) 815-2634
Customer Number: 117796

SMRH:4885-4047-3641.1 2
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PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the PaJ)erwork Reduction Act of 1995, no persons are req ired to respond to a collection of information unless it displays a valid OMB control number.

Application or Docket Number Filing Date
PATENT APPLICg}ggmt:fEFFgrE'lF"EggII?I;\lATION RECORD 07T 267 1012972020 7o be Mailed

ENTITY: [ LARGE [ smALL (JMICRO

APPLICATION AS FILED - PARTI

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
I BasiC FEE /A N/A N/A
(37 CFR 1.16(a), (b), or (¢))
([} sEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A
L] EXAMINATION FEE
(37 CFR 1.16(0), (p), o7 (g)) N/A N/A N/A
TOTAL CLAIMS . .
(37 CFR 1.16() minus 20 = x $100 =
INDEPENDENT CLAIMS : .
(37 GFR 1.16(N) minus 3 = x $480 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
Déi%'f?yg;\)‘ SIZE FEE (37 for small entity) for each additional 50 sheets or
' fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
() MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PARTII
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
- 07/12/2022 2E¥§FLN'NG Egg\ﬁgﬁsw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * : *x _ _
I 7 Vinus | = 20 -0 x $100 = 0
2|1 N ) e
S J%%&ﬁ”%i?} 1 Minus 3 =0 x $480 - 0
E (] Application Size Fee (37 CFR 1.16(s))
(J FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REAﬁ'g':{NG PRNE%YC?SELY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
L | Total * f *x - -
= Lodnisy Minus = x $0 =
O | Independent B ; ek _
E (37CFF:“ o, Minus = x $0 =
s U Application Size Fee (37 CFR 1.16(s))
< D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16()
TOTAL ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE
“ |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /TINA J BARDEN/
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT10-9199 and select option 2.
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Structure Details

Chain Bonds
weeeee Chain Only

~~F~~ Ring or Chain
s Ring Only

Ring Bonds

wmeeen Closed to ring formation
s~ Qpen to ring formation

0 2|° 10
0 IPI 0 Hy B I 5 8
/ NH’I\0 /22‘21\’ 18’i\7/6\4/ \1/
24
0 ] 23 1 \ o/
\ 3—3
/12 =13
17\
14
§5 .7
15
Node Attributes
Only nodes with attributes changed from the default value of Any’' are included in this table.
Nodes which do not support these attributes (R-groups, shortcuts and VAP center points) are not included in this table.
Node Type H Count Non H Count Mass |Valency
1,2,3,4,5, 12, 13, 14, 15, 16, 17 Ring
6,79, 10,11, 19, 20, 21, 22, 23, 24 Chain
Bond Attributes
Bond Type Value
12-13, 13-14, 14-15, 15-16, 16-17, 17-12 Ring Normalized
1-2, 2-3, 3-4, 4-5, 5-1 Ring Exact/Normalized
4-6, 19-21, 19-20 Chain Exact
1-8, 6-7, 7-9, 9-18, 9-10, 9-11, 11-12, 18-19, 21-22, 21-23, Chain Exact/Normalized
22-24
Markush Attributes
Nodes which do not support these attributes (R-groups and VAP center points) are not included in this table.
Node Match Level Element Count Level
1,2,3,4,5,8, 12, 13, 14, 15, 16, 17 Atom Limited
6,7 9,10, 11, 18, 19, 20, 21, 22, 23, 24 Class Limited
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4/6/22, 7:30 PM

STNext

FILE 'REGISTRY' ENTERED AT 19:00:17 ON 06
L1 STRUCTURE UPLOADED
L2 2 S L1 SSS SAM
L3 14 s L1 SSS FULL

FILE 'CAPLUS, MEDLINE, USPATFULL, USPAT2'
APR

2022
L4 3s1L3

FILE 'REGISTRY' ENTERED AT 19:18:38 ON 06
L5 STRUCTURE UPLOADED
L6 50 S L5 SSS SAM
L7 2512 S L5 SSS FULL

FILE 'CAPLUS, MEDLINE, USPATFULL, USPAT2'
APR

2022
L8 2541 s L7

FILE 'REGISTRY' ENTERED AT 19:21:07 ON 06
L9 STRUCTURE UPLOADED
L10 4 S L9 SSS SAM
L11 121 S L9 SSS FULL

FILE 'CAPLUS, MEDLINE, USPATFULL, USPAT2'
APR

2022
L12 7 S L11

https://iwww.stn.org/stn/#/

APR 2022

ENTERED AT 19:08:49 ON 06

APR 2022

ENTERED AT 19:20:51 ON 06

APR 2022

ENTERED AT 19:23:05 ON 06

11
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

www.uspto.gov

BIB DATA SHEET
CONFIRMATION NO. 4237

SERIAL NUMBER FILINSAQI_E 371(c) CLASS GROUP ART UNIT ATTORN"IlEg.DOCKET
17/077,267 10/22/2020 514 1623 37JD-199059-US13
RULE
APPLICANTS
GILEAD PHARMASSET LLC, FOSTER CITY, CA;
INVENTORS

Jinfa Du, Redwood City, CA;
Dhanapalan Nagarathnam, Bethany, CT;
Michael Joseph Sofia, Doylestown, PA;
Peiyuan Wang, San Mateo, CA;

k% CONTINUING DATA khkkkhkkkkkhkhkhhkkhkkkhkkk
This application is a CON of 16/817,318 03/12/2020 ABN

which is a CON of 16/516,192 07/18/2019 ABN
which is a CON of 16/169,878 10/24/2018 ABN
which is a GON of 15/411,506 01/20/2017 PAT 10183037
which is a CON of 14/656,546 03/12/2015 PAT 9585906
which is a CON of 14/013,237 08/29/2013 PAT 9085573
which is a CON of 13/609,614 09/11/2012 PAT 8580765
which is a CON of 13/099,671 05/03/2011 PAT 8334270
which is a CON of 12/053,015 03/21/2008 PAT 7964580
which claims benefit of 60/982,309 10/24/2007
and claims benefit of 60/909,315 03/30/2007

*k FOREIGN APPLICATIONS Fekkdkk kdkkkkkkkhkkkkkkkkdkkk
** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **

12/01/2020
Foreign Prioriy claimed  ves Mo STATEOR | SHEETS TOTAL |INDEPENDENT
35 USC 119(a-d) conditions met — Yes b0 | (] Netafter COUNTRY |DRAWINGS | CLAIMS CLAIMS
Verified and /PATRICK T LEWIS/
Acknowledged Examiner's Signature Inttials CA 0 7 'l
ADDRESS

Gilead Sciences, Inc.

c/o Sheppard Mullin Richter & Hampton LLP
650 Town Center Drive, 10th Floor

Costa Mesa, CA 92626

UNITED STATES

TITLE
NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

U All Fees
U 1.16 Fees (Filing)

FEES: Authority has been given in Paper

FILING FEE ; :

RECEIVED |No. to charge/credit DEPOSIT ACCOUNT | 2117 Fees (Processing Ext. of time)
6180 No. for following: U 1.18 Fees (Issue)

BIB (Rev. 05/07).
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Structure Details (17077267-str5)

Chain Bonds
weeeee Chain Only

~~F~~ Ring or Chain
s Ring Only

Ring Bonds
wmeeen Closed to ring formation
s~ Qpen to ring formation

Me IOI
o] -~P 0 Hy
V4 NHT 1™
Me I Y
0 o]
HO F
Node Attributes

Lo
< \18’i\7/6\4/ N7
W\ 11 \ /
2 oy
N o
=13
17/ \ 5 77
\ 14
16\15

Only nodes with attributes changed from the default value of Any’' are included in this table.

Nodes which do not support these attributes (R-groups, shortcuts and VAP center points) are not included in this table.

Node Type H Count Non H Count Mass |Valency
1,2,3,4,5, 12, 13, 14, 15, 16, 17 Ring
6,79, 10,11, 19, 21, 22, 23, 26, 27 Chain
Bond Attributes
Bond Type Value
12-13, 13-14, 14-15, 15-16, 16-17, 17-12 Ring Normalized
1-2, 2-3, 3-4, 4-5, 5-1 Ring Exact/Normalized
2-26, 2-27, 4-6, 19-20, 19-21, 22-24 Chain Exact
;-38, 3-25, 6-7, 7-9, 9-10, 9-11, 9-18, 11-12, 18-19, 21-22, 21- Chain Exact/Normalized
Markush Attributes
Nodes which do not support these attributes (R-groups and VAP center points) are not included in this table.
Node Match Level Element Count Level
1,2,3,4,5,8, 12, 13, 14, 15, 16, 17 Atom Limited
6,7,9, 10, 11, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27 Class Limited
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4/7/22,9:17 AM

STNext

(FILE 'HOME' ENTERED AT 08:31:08 ON 07 APR 2022)

FILE 'REGISTRY' ENTERED AT 08:31:20 ON 07 APR 2022

L1 STRUCTURE UPLOADED
L2 50 S L1 SSS SAM
L3 12573 S L1 SSS FULL
FILE 'CAPLUS, MEDLINE, USPATFULL, USPAT2'
APR
2022
L4 10079 s L3
L5 4245 S L4 AND "Hcv"
L6 785 S L5 AND PRODRUG
L7 372 S L6 AND PURINE
L8 O S L7 AND ADENOSIEN
L9 111 S L7 AND ADENOSINE
FILE 'REGISTRY' ENTERED AT 08:39:12 ON 07
L10 STRUCTURE UPLOADED
L11 6 S L10 SSS SAM
L12 131 s L10 SSS FULL
FILE 'CAPLUS, MEDLINE, USPATFULL, USPAT2'
APR
2022
L13 83 s L12
L14 82 S L13 AND ("HCV" OR "HEPATITIS
FILE 'REGISTRY' ENTERED AT 08:57:29 ON 07
L15 STRUCTURE UPLOADED
L16 40 S L15 SSS SAM
L17 871 S L15 SSS FULL
FILE 'CAPLUS, MEDLINE, USPATFULL, USPAT2'
APR
2022
L18 518 s L17
L19 228 S L18 AND HCV
=
https://iwww.stn.org/stn/#/

ENTERED AT 08:36:46 ON 07

APR 2022

ENTERED AT 08:41:36 ON 07

Cll)
APR 2022

ENTERED AT 08:58:43 ON 07

11
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Structure Details (17077267-str2)

Chain Bonds
weeeee Chain Only

~~F~~ Ring or Chain
s Ring Only

Ring Bonds
wmeeen Closed to ring formation
s~ Qpen to ring formation

}7
10 11
7 67 D
o I T
\ |
8 '\ =13
0 15 1 / 1 \18
0 16/ N7 \/2 @ 2
P4
4—3as 19
I 29
F @ 28 @ 22
N / 25 21\,
0.\\‘3 \ IIS& 23
Il ©
Cs 245
Q 26®_ 27
] —
R-group Definitions
R-group Values
R1 H, X, OH, NH2, F1, F2, F3, F4
Node Attributes
Only nodes with attributes changed from the default value of Any’' are included in this table.
Nodes which do not support these attributes (R-groups, shortcuts and VAP center points) are not included in this table.
Node Type |H Count Non H Count Mass |Valency
1,2,3,4,5,6,7,8,9, 10, 11, 12,13, 14 Ring
15, 16, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29 Chain
Bond Attributes
Bond Type Value
6-7,6-11, 11-12, 12-13, 13-14, 14-7 Ring Normalized
1-2, 2-3, 3-4, 4-5, 5-1, 7-8, 8-9, 9-10, 10-6 Ring Exact/Normalized
26-27 Chain Exact
3-28, 3-29, 5-15, 8-2, 11-17, 13-18, 15-16, 19-20, 21-22, 21- Chain Exact/Normalized
23, 24-25
Markush Attributes
Nodes which do not support these attributes (R-groups and VAP center points) are not included in this tabie.
Node Match Level Element Count Level
1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14 Atom Limited
15, 16, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29 Class Limited
Gilead Exhibit 2029
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Application/Control No. Applicant(s)/Patent Under Reexamination
Search Notes 171077 267 DU et al.
H“m “‘“ “H“‘ ‘ “‘ ““ . o
PATRICK T LEWIS 1623
CPC - Searched*
Symbol Date Examiner
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.

Search Notes

Search Notes

Date

Examiner

see attached)

Inventor, REGISTRY, CAPLUS, MEDLINE, USPATFULL, USPAT2 (

04/07/2022

PL/

USPAT2 searches

Inventor, Updated REGISTRY, CAPLUS, MEDLINE, USPATFULL,

09/16/2022

/PL/

Interference Search

US Class/CPC

Symbol US Subclass/CPC Group

Date

Examiner

/PATRICK T LEWIS/
Primary Examiner, Art Unit 1623

U.S. Patent and Trademark Office

Page 1 of 1

Part of Paper No.: 20220916
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PTO/SB/08b (07-09)

Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEFARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Substitute for form 1449/PTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

(Use as many sheets as necessary)

Complete if Known

Application Number 17/077,267

Filing Date October 22, 2020
First Named Inventor Jinfa Du et al.

At Unit 1623

Examiner Name

Patrick T. Lewis

Sheet ‘ 1 | of | 1

Attorney Docket Number

37JD-199059-US13

U.S. PATENT DOCUMENTS

Publication Date
MM-DD-YYYY

Examiner | Cite Document Number

Initials*

Number-Kind Code? (F known)

Name of Patentee or
Applicant of Cited Document

Pages, Columns, Lines, \WWhere
Relevant Passages or Relevant

Figures Appear

FOREIGN PATENT DOCUMENTS

Examiner
Initials*

Cite
No.!

Foreign Patent Document

Publication Date
MM-DD-YYYY

Name of Patentee or
Applicant of Cited Document

Pages, Columns, Lines,
Where Relevant Passages

Country Code® Number Kind Code? (if kriown) Or Relevant Figures Appear

WO-2004113360

G NAUCHNY TS

12-29-2004 |\, usoLOGII | BIO

NON PATENT LITERATURE DOCUMENTS
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of
the item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue T
number(s), publisher, city and/or country where published.

Examiner| Cite

Initials™

Blanver's Third-party Opinion Brief in Brazilian Patent Application No. P10809654-6 dated
December 18, 2020. 26 pages

Erti et al. A comparative study of the in vitro and in vivo antiviral activities of acyclovir and
penciclovir. Antiviral Chemistry & Chemotherapy. 1995, 6(2), 89-97, page 89, left column,
"Summary", pages 89-93, section "Results", pages 93,94, section "Discussion".

Office Action and Search Report for Chinese Patent Application No. 201811280509.0 dated
March 3, 2022. 22 pages

Office Action for Chinese Patent Application No. 201811280064.6 dated April 2, 2022. 13 pages

Office Action for Chinese Patent Application No. 201811348434.5 dated April 2, 2022. 12 pages

Official Action for Argentinian Patent Application No. 20170103608 dated January 26, 2022. 6
pages

Official Action for Russian Patent Application No. 2018103329 dated May 24, 2021. 26 pages

Opposition by Mr. Yellajyosula Lakshmi Narasimha Murthy dated October 28, 2021. 17 pages

Rejection Resolution for Argentinean Patent Application No. 20120100340 dated May 31, 2022.
16 pages

Date
Considered

Examiner
Signature

/PATRICR T LEWIS/ 08/15/2022

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form wi ext communication to applicant. ' Applicant’s unique citation designation number (optional). 2 See Kinds Codes of
USPTO Patent Documents at w r MPEP 901.04. @ Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). “ For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. *Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ¢ Applicant is to place a check mark here if English language
Translation is attached.

SMRH:4859-2833-9753.1

ALIL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /P.T.L/
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UNITED STATES PATENT AND TRADEMARK QFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1430

www. uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO. |
17/077,267 10/22/2020 Jinfa Du 371D-199059-US13 4237
117796 . 7590 09/22/2022 | X AMINER |
Gilead Sciences, Inc.
c/o Sheppard Mullin Richter & Hampton LLP LEWIS, PATRICK T
650 Town Center Drive, 10th Floor
Costa Mesa, CA 92626 | ART UNIT | PAPER NUMBER |
1623
| NOTIFICATION DATE | DELIVERY MODE |
09/22/2022 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding,.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

SheppardMullin_Pair @firsttofile.com
ipdocketing @gilead.com
svipdocketing @ sheppardmullin.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
171077267 Du et al.

Office Action Summary Examiner Art Unit AlA (FITF) Status
PATRICK T LEWIS 1623 No

- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing
date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on 12 July 2022.
(3 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .
2a)lv] This action is FINAL. 2b) (J This action is non-final.

3)J An election was made by the applicant in response to a restriction requirement set forth during the interview
on ; the restriction requirement and election have been incorporated into this action.

4)[J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parfe Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 13-19 is/are pending in the application.

5a) Of the above claim(s) _____is/are withdrawn from consideration.
6) [J Claim(s) ___is/are allowed.
7) Claim(s) 13-15 and 19 is/are rejected.
8) Claim(s) 16-18 is/are objected to.
9) [ Claim(s) ____are subject to restriction and/or election requirement

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
Application Papers
10)J The specification is objected to by the Examiner.
11)(J The drawing(s) filed on is/are: a)(] accepted or b){T] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
Priority under 35 U.S.C. § 119

12)(J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)d All b)d Some**  ¢)(d None of the:
1. Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No.

3.00 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) [J Notice of References Cited (PTO-892) 3) [J Interview Summary (PTO-413)

Paper No(s)/Mail Date
4) [ Cther:

2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b)
Paper No(s)/Mail Date 07122022,

U.S. Patent and Trademark Office

PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20220916
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Application/Control Number: 17/077,267 Page 2
Art Unit: 1623

DETAILED ACTION

Notice of Pre-AIA or AlA Status
1. The present application is being examined under the pre-AlA first to invent

provisions.

Applicant’s Response Dated July 12, 2022
2. In the Response dated July 12, 2022, claims 17-19 were amended. Claims 13-19
are pending. An action on the merits of claims 13-19 is contained herein.
3. The rejection of claims 17-19 under 35 U.S.C. 112(d) or pre-AIA 35 U.S.C. 112,
4th paragraph, has been rendered moot in view of applicant’s Amendment dated July 12,
2022.
4. The rejection of claims 13-15 under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Clark WO 2005/003147 A2 (Clark) and Perrone et al. J. Med. Chem.
(2007), Vol. 50, pages 1840-1849 (Perrone) in combination is maintained for the reasons
of record as set forth in the Office Action dated April 12, 2022.
5. Amended claim 19 is rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Clark WO 2005/003147 A2 (Clark) and Perrone et al. J. Med. Chem.
(2007), Vol. 50, pages 1840-1849 (Perrone) in combination for the reasons of record as
applied to claims 13-15 in the last Office Action dated April 12, 2022 and is not repeated
separately.
6. The rejection of claim 16 under pre-AlA 35 U.S.C. 103(a) as being unpatentable

over Clark WO 2005/003147 A2 (Clark) and Perrone et al. J. Med. Chem. (2007), Vol. 50,

Gilead Exhibit 2029
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Application/Control Number: 17/077,267 Page 3
Art Unit: 1623

pages 1840-1849 (Perrone) in combination has been withdrawn upon further
consideration. The combination of Clark and Perrone does not reasonably teach or
suggest a compound wherein: (a) R*is -CHa, ethyl, n-propyl or i-propyl; (b) R0 is -NHR'

and R" is -NHz; and (c) R'is C1-6 alkyl.

Rejections Set Forth in the Office Action Dated April 12, 2022

7. The text of those sections of Title 35, U.S. Code not included in this action can
be found in a prior Office action.
8. Claims 13-15 and 19 is/are rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Clark WO 2005/003147 A2 (Clark) and Perrone et al. J. Med. Chem.
(2007), Vol. 50, pages 1840-1849 (Perrone) in combination.
9. Applicant's arguments filed July 12, 2022 have been fully considered but they are
not persuasive. Applicant submits that the Office has not established prima facie case of
obviousness as the standard employed in the Office Action is incorrect. Applicant asserts
that under the standard established by Federal Circuit case law, a lead compound
analysis is required when determining obviousness for chemical compounds. Applicant
argues that the claimed compounds of formula -6 are not obvious under the lead
compound analysis. Applicant further argues impermissible hindsight and that there
would not have been a reasonable expectation of success.

The examiner respectfully disagrees.

While the genus of Clark potentially embraces a large number of compounds, the
structurally diversity of the compounds explicitly disclosed/exemplified is relatively small.

The compounds explicitly disclosed/exemplified are all of the formula:

Gilead Exhibit 2029
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Application/Control Number: 17/077,267 Page 4
Art Unit: 1623

40),

(page 41), and (page
42}, All of the other compounds explicitly disclosed/exemplified by Clark are phosphoric
acid derivatives of said parent compound(s) ( pages 43-45), prodrugs of said parent
compound(s) (pages 60-61), or pharmaceutically acceptable salts of said parent
compound(s) (page 87). It would have been prima facie obvious to one of ordinary skill
in the art to select any one of the limited number of parent compounds disclosed by Clark

as a “lead compound” as those were the compounds selected by Clark for further

modification.

Gilead Exhibit 2029
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Application/Control Number: 17/077,267 Page 5
Art Unit: 1623

Regarding applicant’s argument that one of ordinary skill in the art would not be
motivated to make the required modifications to arrive at the claimed compounds based
on the disclosure of any of the cited art because there is no reasonable expectation of
success, obviousness does not require absolute predictability. The prior art can be
modified or combined to reject claims as prima facie obvious as long as there is a
reasonable expectation of success. As set forth on pages 8-9 of the last Office Action, it
would have been obvious to one of ordinary skill in the art at the time of the invention to

provide the anti-HCV compounds of Clark, e.g.

NH,
N ™y

74

<N Ii;l\m

HO o
Ry
]

HO F

Hz

as a protide/prodrug wherein the H of the 5-OH moiety is replaced by a phosphoramidate
moiety of Perrone. One would have been motivated to do so in order to increase the
activity, bioavailability, stability or otherwise alter the properties of the nucleoside as
suggested by Clark. One would have had a reasonable expectation of success in view of
Perrone’s teaching that by incorporating such a moiety low or sub-micromolar activity
against HCV was achieved.

As et forth on pages 6-7 of the last Office Action, Perrone discloses that a number
of compounds showed sub-micromolar inhibition of HCV in cell culture without detectable
cytotoxicity. These results confirm that phosphoramidate ProTides can deliver
monophosphates of ribonucleoside analogues and suggest a potential path to the

generation of novel antiviral agents against HCV infection. Perrone’s aryloxy

Gilead Exhibit 2029
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Application/Control Number: 17/077,267 Page 6
Art Unit: 1623

phosphoramidate ProTide approach allows bypass of the initial kinase dependence by
intracellular delivery of the monophosphorylated nucleoside analogue as a membrane
permeable “ProTide” form (page 1840). This technology greatly increases the lipophilicity
of the nucleoside monophosphate analogue with a consequent increase of membrane
permeation and intracellular availability. Previously the approach was successfully
demonstrated with the aryloxy-phosphoramidate derivatives of ddA, d4T, LCd4A, and
d4A. These nucleotide monophosphate analogues were shown to exhibit greatly
enhanced activity against HIV compared to the parent nucleoside analogues in vitro.

In response to applicant's argument that the examiner's conclusion of obviousness
is based upon improper hindsight reasoning, it must be recognized that any judgment on
obviousness is in a sense necessarily a reconstruction based upon hindsight reasoning.
But so long as it takes into account only knowledge which was within the level of ordinary
skill at the time the claimed invention was made, and does not include knowledge gleaned
only from the applicant's disclosure, such a reconstruction is proper. See In re
McLaughlin, 443 F.2d 1392, 170 USPQ 209 (CCPA 1971).

Thus, the rejection is maintained in view of the preponderance of evidence.

Conclusion
10. Claims 13-19 are pending. Claims 13-15 and 19 are rejected. Claims 16-18 are
objected to as being dependent upon a rejected base claim, but would be allowable if
rewritten in independent form including all of the limitations of the base claim and any

intervening claims. No claims are allowed.
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Application/Control Number: 17/077,267 Page 7
Art Unit: 1623

11.  Applicant's amendment necessitated the new ground(s) of rejection presented in
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a).
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO
MONTHS of the mailing date of this final action and the advisory action is not mailed until
after the end of the THREE-MONTH shortened statutory period, then the shortened
statutory period will expire on the date the advisory action is mailed, and any extension
fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of the advisory
action. In no event, however, will the statutory period for reply expire later than SIX

MONTHS from the date of this final action.

Contacts

12.  Any inquiry concerning this communication or earlier communications from the
examiner should be directed to PATRICK T LEWIS whose telephone number is (571)272-
0655. The examiner can normally be reached Monday to Friday, 10 AM to 4 PM EST
(Maxi Flex).

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request (AIR)

at http://www.uspto.gov/interviewpractice.
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Application/Control Number: 17/077,267 Page 8
Art Unit: 1623

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Shaojia Jiang can be reached on (5671) 272-0627. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is
available to registered users. To file and manage patent submissions in Patent Center,
visit: https:/patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-
center for more information about Patent Center and https://www.uspto.gov/patents/docx
for information about filing in DOCX format. For additional questions, contact the
Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance
from a USPTO Customer Service Representative, call 800-786-9199 (IN USA OR
CANADA) or 571-272-1000.

/PATRICK T LEWIS/
Primary Examiner, Art Unit 1623

/PL/
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R-group Definitions
R-group Values
R1 H, X, OH, NH2, F1, F2, F3, F4
Node Attributes
Only nodes with attributes changed from the default value of Any’' are included in this table.
Nodes which do not support these attributes (R-groups, shortcuts and VAP center points) are not included in this table.
Node Type H Count Non H Count Mass |Valency
1,2,3,4,5,6,7,8,9, 10, 11, 12,13, 14 Ring
15, 16, 20, 21, 22, 23, 24, 25, 26, 27 Chain
Bond Attributes
Bond Type Value
6-7,6-11, 11-12, 12-13, 13-14, 14-7 Ring Normalized
1-2, 2-3, 3-4, 4-5, 5-1, 7-8, 8-9, 9-10, 10-6 Ring Exact/Normalized
26-27 Chain Exact
5-15, 8-2, 11-17, 13-18, 15-16, 19-20, 21-22, 21-23, 24-25 Chain Exact/Normalized
Markush Attributes
Nodes which do not support these attributes (R-groups and VAP center points) are not included in this tabie.
Node Match Level Element Count Level
1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14 Atom Limited
15, 16, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27 Class Limited
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Application/Control No. Applicant(s)/Patent Under Reexamination
Index of Claims | 17/077 267 DU et al.
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PATRICK T LEWIS 1623
v | Rejected - | Cancelled N | Non-Elected Appeal
= Allowed + | Restricted | | Interference O | Objected
CLAIMS
(J Claims renumbered in the same order as presented by applicant O cpPA O T1.D. (J R.1.47
CLAIM DATE
Final Qriginal | 04/07/2022 | 09/16/2022
1 - -
2 - -
3 - -
4 - -
5 _ _
6 - -
7 - -
8 - -
9 - -
10 - -
11 - -
12 - -
13 v v
14 v v
15 v v
16 v O
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19 v v
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UNITED BTATES
PATENT AND TRADEMARK OFFICE

Alsxandriz, V

ELECTRONIC PAYMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #

1TAOFT 267 TIASR022 082818 PMEY ITSD-100058-USB13

Title of Invention
NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

Application Information

APPLICATION TYPE  Lkility - Nonprovisional Application PATENT # -
under 35 USC 111

CONFIRMATION # 4237 FILED BY .[gannah Lalices
PATENT CENTER # §1154348 AUTHORIZED BY  .jny Nemirow
CUSTOMER # 117746 FILING DATE  {&/22/2020
CORRESPONDENCE - FIRST NAMED  insfa D
ADDRESS INVENTOR

Payment Information

PAYMENT METHOD PAYMENT TRANSACTION ID PAYMENT AUTHORIZED BY

B4 7 504587 BR02ZAELI 1184460 doannah Laluces
PFRE-AUTHORIZED ACCOUNT PRE-AUTHORIZED CATEGORY

504581 IF CFR 14T (Patent application and reoxamination processing fees); 3¥ CFR

1.21 (Miscellaneous fees and charges}

FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($)
1806 SUBMISSHON OF AN INFORMATION 260.00 1 26000

DISCLOSURE STATEMENT

TOTAL $260.08
AMOUNT:

This Acknowledgement Raceipl evidences receipt on the noted dale by the USPTO of the indicated documents, characterized
oy the applinant, and including page counis, where appiicabia. It serves as evidence of receipt simiilar to a Past Card, a3

dascribed in MPEP 803,

New Applications Under 35 US.Q. 111
i a new application is being filed and tha appiication includes the necessary componanis {or filing date {see 37 CFR 1.53(0-{0)
and MPEP 506), a Filing Receipt (37 OFR 1.54) wili be fosued it due course and the date shown on this Acknowledgemant
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Raceipt will establish the filing dale of the application

National Stage of an international Application under 35 BL.S.C. 371

i a limaly submission o enter the nalional stags of an infernational apsi cation is compliant with the conditions o1 35 ULS.C.
371 and other applicable requiraments a Form POT/DOVEG/SOS indicaling acceptancs of the application as a national slage
i iding Receipl, in due course

submission under 35 ULE.0. 371 will e issuad in addilion io the |

New International Application Filed with the USPFTO as a Regelving Office

if a new international application s being fled and ihe Em wadional application includes the necessary components for an
intsrnational g date (sae PCT Article 11 and MF 814, a Notification wf the intemational Apphcation Number and of the
international Filing Date (Form PCT/RO/ DS will be issuad in dus courss, subjact o prescriptions concarming national security,

i
and the date shown on this Acknowledgement Recaipt will establish the ﬂiﬂm tional Hling date of the application.

Gilead Exhibit 2029
PGR2023-00046 - Page 001226



PTO/SB/08b (07-09)
Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEFARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Substitute for form 1449/PTO

Complete if Known

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

(Use as many sheets as necessary)

Application Number 17/077,267

Filing Date October 22, 2020
First Named Inventor Jinfa Du

At Unit 1623

Examiner Name

Patrick T. Lewis

Sheet ‘ 1

|0f| 1

Attorney Docket Number

37JD-199059-US13

U.S. PATENT DOCUMENTS

Examiner | Cite

Document Number

Publication Date

Initials* No.!

Number-Kind Code? (F known)

MM-DD-YYYY

Name of Patentee or
Applicant of Cited Document

Pages, Columns, Lines, \WWhere
Relevant Passages or Relevant
Figures Appear

FOREIGN PATENT DOCUMENTS

Examiner | Cite |Foreign Patent Document Publication Date Name of Patentee or Pages, Columns, Lines,
Initials* No.! MM-DD-YYYY Applicant of Cited Document Where Relevant Passages -

Country Code®Number Kind Code? (if known) Or Relevant Figures Appear

K. U. LEUVEN RESEARCH &
WO-2008104408 09-04-2008 DEVELOPMENT
NON PATENT LITERATURE DOCUMENTS
Examiner| Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of
T2

Initials* | No.!

the item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue
number(s), publisher, city and/or country where published.

Examination Report for Australian Application No. 2021202327 dated August 18, 2022. 9 pages

Office Action for Chinese Application No. 201811280509.0 dated October 13, 2022. 13 pages

Examiner
Signature

Date
Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not

considered. Include copy of this form with next communication to applicant

USPTO Patent Documents at

" Applicant’s unique citation designation number (optional). ? See Kinds Codes of
s or MPEP 901.04.  Enter Office that issued the document, by the two-letler code (WIPO Standard ST.3). * For

Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. °Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ¢ Applicant is to place a check mark here if English language

Translation is attached.

SMRH:4894-9330-1055.1
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Docket No.: 37JD-199059-US13

(PATENT)
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Patent Application of:
Gilead Sciences, Inc.
Application No.: 17/077,267 Confirmation No.: 4237
Filed: October 22, 2020 Art Unit; 1623
For: NUCLEOSIDE PHOSPHORAMIDATE Examiner: Patrick T. Lewis
PRODRUGS

INFORMATION DISCLOSURE STATEMENT (IDS)

MS Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Commissioner:

Pursuant to 37 C.F.R. §§ 1.56, 1.97, and 1.98, the attention of the United States Patent
and Trademark Office is hereby directed to the references listed on the attached PTO/SB/08. It
is respectfully requested that the information be expressly considered during the prosecution of
the above-identified application, and that the references be made of record therein and appear

among the “References Cited” on any patent to issue therefrom.

This Information Disclosure Statement is filed after the mailing date of either a Final
Action under 37 C.F.R. § 1.113, a Notice of Allowance under 37 C.F.R. § 1.311, or an action
that otherwise closed prosecution in this application, but on or before payment of the Issue Fee

(37 CFR. § 1.97(d)).

Pursuant to 37 CF R. § 1.97(e)(1), each item of information contained in this Information
Disclosure Statement was first cited in any communication from a foreign patent office in a
counterpart foreign application not more than three months prior to the filing of this Information

Disclosure Statement.
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Application No.: 17/077,267 Docket No.: 37JD-199059-US13

In accordance with 37 C.F R. § 1.98(a)(2)(ii), copies of U.S. patents and U.S. patent
application publications are not submitted. Submitted herewith are copies of foreign patent and

non-patent literatures in accordance with 37 C.FR. § 1.98(a)(2).

In accordance with 37 C.F.R. § 1.97(g), the filing of this Information Disclosure
Statement shall not be construed as a representation that a search has been made. In accordance
with 37 CF.R. § 1.97(h), the filing of this Information Disclosure Statement shall not be
construed to be an admission that the information cited in this Information Disclosure Statement

is, or is considered to be, material to patentability as defined in 37 C.FR. § 1.56(b).

It is submitted that the Information Disclosure Statement is in compliance with

37 CF.R. § 1.98, and the Examiner is respectfully requested to consider the listed references.

Please charge our Deposit Account No. 50-4561 in the amount of $260.00 covering the
fee set forth in 37 C.F.R. § 1.17(p). The Director is hereby authorized to charge any deficiency
in the fees filed, asserted to be filed or which should have been filed herewith to our Deposit
Account No. 50-4561.

Respectfully submitted,

Dated: November 15, 2022 By /Joy Lynn Nemirow/
Joy Lynn Nemirow, Ph.D.
Registration No.: 67,163
Attorney for Applicant
SHEPPARD MULLIN RICHTER & HAMPTON LLP
650 Town Center Drive, 10th Floor
Costa Mesa, CA 92626
(650) 815-2634
Customer Number: 117796

SMRH:4880-3066-8351.1 2
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. .0, Box 1480
Alexandriz, VA 22313 - 145G
W us e gov

UNITED BTATES
PATENT AND TRADEMARK OFFICE

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION #
17/077,267

RECEIPT DATE / TIME

11/15/2022 09:29:19 PM ET

ATTORNEY DOCKET #

37JD-199059-US13

Title of Invention
NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT #
under 35 USC 111(a)

CONFIRMATION # 4237 FILED BY Joannah Laluces
PATENT CENTER # 61184348 FILING DATE  10/22/2020
CUSTOMER# 117796 FIRST NAMED  Jinfa Du
INVENTOR
CORRESPONDENCE AUTHORIZED BY  Joy Nemirow
ADDRESS
Documents TOTAL DOCUMENTS: 6
DOCUMENT PAGES  DESCRIPTION REE (KB
370150058 1 Information Disclosura TE3 KB
UST3_IDS_SBOS pat Staternent (108 Form (SBO8)
Warning: This is not a USPTO supplied 1DS fllable form. Data in the form cannot be
automatically loaded to othar USPTQO systems.
374198058 8 Responses Afley Final Action 16T KB
US13 Amendmaent After Fin
al Office Action.pdf
ExaminationBeport AU20212 9 MNon Patent Lilerature 130 KB
02327 _2022-08-18 pdi
OfficeAction_CONZ018112805 13 Non Patent Literalure 544 KB
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3-Azido-2',3-dideoxythymidine (AZT) CooH
monophosphate
Y
I Incorporation by HIV RT
Figure 2 |
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PHOSPHATE MODIFIED NUCLEOSIDES USEFUL AS SUBSTRATES FOR
POLYMERASES AND AS ANTIVIRAL AGENTS

FIELD OF THE INVENTION

The present invention relates to novel phosphate-modified nucleosides, such

as amino acid phosphoramidate nucleosides. The present invention also relates to
the phosphate-modified nucleosides as substrates for wild type and/or mutated DNA
or RNA polymerases.

The present invention provides for the use of these novel phosphate-modified
nucleosides for the production of oligonucleotides such as DNA or RNA and of
polypeptides or proteins. The invention also relates to the use of these phosphate-
modified nucleosides for growing or selecting specific micro-organisms, such as
bacteria. The invention further provides for the use of these novel phosphate-
modified nucleosides to treat or prevent viral infections and their use to manufacture
a medicine to treat or prevent viral infections, particularly infections with viruses
belonging to the HIV family.

The present invention furthermore relates to a method for the production of

oligonucleotides, peptides or proteins by using said phosphate-modified nucleosides.

BACKGROUND OF THE INVENTION

There has been significant progress in the design and synthesis of numerous

nucleotide analogues bearing a modified nucleobase moiety or unnatural sugar and
that are substrates for polymerases. Modifications at the phosphate moiety are
introduced to increase the stability of a nucleotide toward enzymatic degradation or to
mask the phosphate negative charge and facilitate its penetration into a cell.
Common strategy in nucleotide prodrug design is protecting a phosphate moiety with
a labile masking group. Removal of a masking group liberates a nucleoside
monophosphate entity to be transformed into a nucleoside triphosphate (hereinafter
referred as NTP), a substrate for intracellular enzymes. However, even after removal
of the masking group, phosphorylation and activation of nucleoside monophosphate
remains a problem due to substrate specificity of cellular kinases. Therefore, design
of a nucleotide analogue that would allow bypassing the kinase activation pathway
while behaving as a direct polymerase substrate would be a considerable challenge.
Treatment of certain viral infections has always been a challenging task due to

ability of some viruses to integrate into a host's genome. Therefore, the viral enzymes
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that are critical for viral genome replication and integration are regarded as the most
effective targets for the design of anti-viral agents.

A ot of attention has been given to studying mechanisms of action of Human
Immunodeficiency Virus (type 1) (HIV-1) and developing specific inhibitors towards
this very challenging and important target. One of the enzymes that are essential for
the HIV replication is HIV reverse transcriptase (HIV RT). The function of this enzyme
is to use a viral RNA genome and a reverse transcriptase to synthesize a double
stranded DNA for integration into a host genome. Because this step is critical for the
propagation of the virai infection, HIV reverse transcriptase (RT) is an excellent target
for anti-viral treatment. Currently, two major classes of RT inhibitors (RTls) exist and
are administered for treatment of HIV infection. Non-nucleoside reverse transcriptase
inhibitors (NNRTs) are a group of compounds that act through the allosteric inhibition
by binding to a hydrophobic site, or a pocket in close proximity to the active site of
HIV RT. The other group of RTls is represented by nucleoside reverse transcriptase
inhibitors (NRTIs) that bind directly to the active site and interfere with the

-~

polymerization reaction and DNA synthesis. .

Nucleoside reverse transcriptase inhibitors are desigr;ed to be recognized as
substrates for RT and incorporated into a growing strand for further termination of
chain elongation. Inhibition of reverse transcriptase activity and chain termination by
NRTIs is achieved by introduction of structural modifications to the sugar moiety. The
elongation of the DNA strand by a polymerase requires a nucleophilic attack of the 3'-
OH group to the a phosphorus atom of an incoming nucleotide. Therefore, nucleoside
analogs that lack the 3'-OH group or have it substituted with other functional groups
(for instance, N3, F, H) not capable of the nucleophilic attack and formation of
phosphodiester bond would act as chain terminators.

Termination of DNA or RNA synthesis with nucleoside analogues is a
common and one of the most efficient strategies in the treatment of viral infections,
regardless of various side effects and cell toxicity. The therapeutically active form of a
nucleoside analogue is a nucleoside triphosphate. However, at the physiological pH
nucleoside triphosphates are negatively charged molecules and thus they can not
penetrate cellular membranes. Hence, RT inhibitors are usually administered as
biologically inactive free nucleosides or as monophosphate prodrugs where a
phosphate group is masked with a lipophilic group.

There are three steps of kinase-mediated activation of anti-viral nucleosides.
At first, transformation to a monophosphate derivative takes place through the action

of a cytoplasmic nucleoside kinase (for instance, thymidine kinase and deoxycytidine
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kinase). Furthermore, a nucleoside 5'-monophosphate kinase catalyzes the
conversion of a nucleoside monophosphate to a nucleoside diphosphate. Finally, a
diphosphate derivative is phosphorylated by a nucleoside 5'-diphosphate kinase
(NDK) to provide an anti-viral nucleoside analog in its activated (phosphorylated)
form. The efficiency of phosphorylation depends on substrate specificity of kinases.
For instance, in the case of the AZT phosphorylation cascade, conversion from the
nucleoside monophosphate to the nucleoside diphosphate becomes a rate limiting
step as thymidylate kinase (TMPK) catalyzes this conversion significantly slower than
in the case of the naturai substrate (TMP). The consequences of this inefficiency are
accumulation of AZTMP in the cytosc!l and decreased therapeutic concentration of
AZTTP, the activated nucleoside form. However, it was determined that high levels of
AZTMP have an inhibitory effect on thymidylate kinase by competing with its natural
substrate (TMP) and resulting in reduced levels of TDP and TTP. Moreover,
increased levels of AZT and its phosphorylated derivatives also affect other enzymes
of the de novo dNTPs synthesis resulting in skewed natural nucleotide
concentrations.

Therefore, administration of free NRTIs, which often relies on intracellular
phosphorylation and activation, has significant drawbacks. One of the possible
solutions is a prodrug or pronucleotide approach. In the prodrug approach, the
monophosphate moiety is “masked” with a labile functional group which also serves
to facilitate passage of a “masked” nucleotide inside the cell. Once inside the cell, a
masking group is removed either enzymatically or through chemical activation.
Removal of the masking group affords a free nucleoside monophosphate
intracellularly where it can be further phosphorylated by TMPK and NDK. Thus,
although the prodrug approach facilitates delivery of an inhibitory nucleoside inside
the cell and eliminates the need for initial phosphorylation by a nucleoside kinase,
phosphorylation by TMPK and NDK are still required.

Besides delivery and bio-distribution challenges, another drawback that is
often associated with anti-viral therapy is emergence of resistant strains. In the case
of HIV-1, the drug resistance is developed by appearance of mutations that would
allow HIV RT to discriminate NRTIs for natural nucleotides or remove an incorporated
unnatural nucleobase by excision reactions. It has also been shown for herpes
simplex virus (HSV) that reduction in anti-herpetic activity of acyclovir, a drug
activated by thymidine kinase phosphorylation and commonly used for treatment of
HSV infections, is mostly associated with thymidine kinase dependent resistance.

Established strategies to manage acyclovir-resistant HSV infections include
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administration of anti-viral drugs acting directly on a viral DNA polymerase (foscarnet,
cidifovir) or by modulating immune response of a patient. However, the later
approach is not always feasible and the former one could worsen patient's condition
since these medications impose a significant level of toxicity.

Therefore, considering all aforementioned aspects of therapy directed to
inhibit viral polymerases and reverse transcriptases, a nucleotide analogue that
would not depend on activation by nucleoside/nucleotide kinases whilst serving as a

natural substrate mimic, would be of a great interest.

SUMMARY OF THE INVENTION .
The present invention provides novel phosphate-modified nucleosides which

can act as substrates of DNA- or RNA-polymerases and/or as antiviral agents.

The present invention provides novel phosphate-modified nucleosides that
can be used as alternative (compared to natural NTPs or dNTPs) substrates for DNA-
or RNA-polymerases. In a particular embodiment, these phosphate-modified
nucleotides are such that the pyrophosphate group of nucleosides/nucleotides is
replaced by a good leaving group, more particularly a leaving group in a nucleotidyl
transfer mechanism. In a specific embodiment of the invention, this leaving group is
an amino acid coupled by a phosphoramide binding, yet more particularly this amino

acid may be Asp or His, or a close.variant thereof.

DETAILED DESCRIPTION OF THE INVENTION
According to one embodiment, EMBED the present invention encompasses

phosphate-modified nucleosides of the general formula A
w

RO —P

Nuc

R2
wherein
- Nuc is a natural nucleoside or a nucleoside analogue, wherein said natural
nucleoside or nucleoside analogue can be substituted or unsubstituted, thereby
creating a phosphonate or phosphate comprising compound;
- R¥is independently selected from H; (C,.Cs)alkyl; (Cs.Cs)cycloalkyl; aryl-(C,.Ce)alky!;
and 2-cyanoethyl; wherein any alkyl, cycloalkyl or arylalkyl may optionally be
substituted with 1, 2 or 3 halogen, OH, (C41.Ce)alkoxy, trifluoromethyl,

trifluoromethoxy, nitro, cyano, or amino;
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- W is independently selected from O or S; and

- R? is a group represented by the structural formula V

-nisOor1;

- Z is selected from O; S; or NH;

- each of R* and R® are independently selected from (CH)m-COOR® and
10 (CH3)m-imidazolyl;

- R%is selected from H or (C,.Cg)alkyl;

- mis selected from 0, 1, and 2.

According to a more specific embodiment of this invention, said natural
Nucleoside (Nuc) is coupled via its 5’ position to P in formula A.

15 Another embodiment of the present invention relates to phosphate-modified

nucleotides as defined in claim 1, i.e. with reference to the structural formula (l):

W
R%0 u o) >
l O
R2
OH R’
wherein
- B is a pyrimidine or purine base, or an analogue thereof, optionally
20 substituted with one or two substituents independently selected from the
group consisting of halogen, hydroxyl, sulfhydryl, methyl, ethyl, isopropyl,
amino, methylamino, ethylamino, trifluoromethyi and cyano;
- R'isHor OH;
- R%is selected from the group consisting of H, Cy alkyl, Cs¢ cycloalkyl,
25 aryl-Cqsalkyl and 2-cyanoethyl, wherein said Cy alkyl, Cs¢ cycloalkyl or

aryl-C, 5 alkyl is optionally substituted with one or more, preferably 1, 2 or
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3, substituents independently selected from the group consisting of

halogen, OH, C,5 alkoxy, trifluoromethyl, trifluoromethoxy, nitro, cyano

and amino;
- WisQOorS; and
- R?%is a group represented by the structural formula 1V:

wherein

nis0or1;

Z is selected from the group consisting of O, S, NH and NCHj;
each of R* and R® is independently selected from the group
consisting of hydrogen, (CH,),-COOR® and (CH,)n-imidazolyl,
provided that R* and R®are not both hydrogen;;

R®is H or Cy¢ alkyl;

mis 0, 1 or 2; and

dotted lines represent the point of attachment of Z to the

phosphorous atom of formula (1H);

stereoisomers, pharmaceutically acceptable salts and pro-drugs thereof, provided

that said phosphate-modified nucleoside is not:

N-5'-adenylylphosphoramidate L-aspartic acid 1,4-dimethyl ester,
N-5'-uridylylphosphoramidate L-aspartic acid 1,4-dimethyl ester,
N-5'-thimidylylphosphoramidate L-aspartic acid 1,4-dimethyl ester,
N-5'-adenylylphosphoramidate L-aspartic acid 1,4-dimethyl ester,
monoammonium salt,

N-5'-guanylylphosphoramidate L-aspartic acid 1,4-dimethyl ester,
monoammonium salt,

N-5'-uridylylphosphoramidate L-aspartic acid 1,4-dimethyl ester,
monoammonium salt,

N-5'-thymidylylphosphoramidate L-aspartic acid 1,4-dimethyl ester,

monoammonium salit,
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- N-5'-citidylylphosphoramidate L-aspartic acid disodium salt,
- N-5-uridylylphosphoramidate L-histidine

- N-5'-uridylylphosphoramidate L-histidine 1-methyl ester,

- N-5-adenylylphosphoramidate L-histidine 1-methyl ester,

- N-5-cytidylylphosphoramidate L-histidine 1-methyl ester, or
- N-5’-uridylylphosphoramidate L-aspartic acid.

In formula I, W is preferably O but it can be replaced by S by chemical
reactions known in the art. According to another embodiment of the invention, the
molecular weight of R; is not above 500.

In a particular embodiment, the present invention also relates to the
phosphate-modified nucleosides of formula | wherein R', R?, R® and W have any of
the values as described herein, and wherein B is adenine; guanine; cytosine;
thymine; uracil, or a substituted uracil as described below.

In a particular embodiment, the present invention also relates to the
phosphate-modified nucleosides of formula | wherein B, R', R? and W have any of
the values as described herein, and wherein R®is H.

In a particular embodiment, the present invention also relates to the
phosphate-modified nucleosides of formula.| wherein B, R!, R? and R® have any of
the values as described herein, and wherein W is O.

In a particular embodiment, the present invention also relates to the
phosphate-modified nucleosides of formula | wherein B, R?, R® and W have any of
the values as described herein, and wherein R' is H; and in another particular
embodiment, the present invention also relates to the phosphate-modified nucleoside
of formula | wherein B, R?, R® and W have any of the values as described herein, and
wherein R'is OH.

In a particular embodiment, the present invention also relates to the
phosphate-modified nucleosides of formula | wherein B, R', R%, R® and W have any of
the values described herein, and wherein n is 0.

In a particular embodiment, the present invention also relates to the
phosphate-modified nucleosides of formula | wherein R', R, R® and W have any of
the values described herein, and wherein B is a pyrimidine or purine base analogue
as described in the Definitions section below, in particular 5-azapyrimidine, 5-
azacytosine, 7-deazapurine, 7-deazaadenine, 7-deazaguanine, or 7-deaza-8-
azapurines.

In a particular embodiment of the foregoing, the present invention also relates

to the phosphate-modified nucleoside of formula | wherein B, R', R® and W have any
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of the values as described herein, and wherein R? is a nitrogen-linked natural or
synthetic amino acid; and in another particular embodiment, said amino acid is linked
via its a-NH; group. In yet another particular embodiment, said amino acid is linked
via its a-NH; group, whereby the H group of the NH-linking group is substituted by a
methyl group. ’

In a more particular embodiment of the invention, said amino acid is selected
from Asp or His. In another particular embodiment of the invention, said amino acid is
selected from the group consisting of L-alanine, D-alanine, beta-alanine and N-methyl
beta-alanine (3-(methylaming)propionic acid).

In yet another particular embodiment of the invention, said amino acid is in the
L conformation.

In another particular embodiment of the invention, with reference to formula
(IV), Zis O; NH or NCH3.

In yet another particular embodiment of the invention, R*is COOH and R® is
selected from CH,-COOH or CH,-4-imidazolyl.

In a yet more particular embodiment of the invention, R®is H and R? is
according to formula IV, wherein Z is NH or NCH3, R*is COOH and R® is CH,-COCH
or CH3-4-imidazolyl.

In yet another particular embodiment, the present invention relates to
phosphate-modified nucleosides according to formula |, wherein R® is H and R? is an
amino acid coupled to the phosphor atom through its amino function, more
particularly said amino acid is Aspartic acid (Asp), Histidine (His), methyl-aspartic
acid.

In a particular embodiment, the novel phosphate-modified nucleoside is 2'-
deoxy-adenosine-5'-aspartyl-phosphoramidate  (Asp-dAMP),  2'-deoxy-cytidine-5'-
aspartyl-phosphoramidate (Asp-dCMP), 2'-deoxy-guanosine-5'-aspartyl-
phosphoramidate  (Asp-dGMP), 2'-deoxy-thymidine-5'-aspartyl-phosphoramidate
(Asp-dTMP), 2'-deoxy-uridine-5'-aspartyl-phosphoramidate (Asp-dUMP), 2'-
deoxyadenosine-5'-N-methylaspartyl-phosphoramidate; 2'-deoxycytidine-5'-N-
methylaspartyl-phosphoramidate, 2'-deoxycytidine-5'-N-methylaspartyi-
phosphoramidate, 2'-deoxyguanosine-5'-N-methylaspartyl-phosphoramidate, 2'-
deoxythymidine-5'-N-methylaspartyl-phosphoramidate, or 2'-deoxyuridine-5'-N-
methylaspartyl-phosphoramidate.

In another particular embodiment, the novel phosphate-modified nucleoside is
2'-deoxy-adenosine-5-histidyl-phosphoramidate  (His-dAMP), 2'-deoxy-cytidine-5'-
histidyl-phosphoramidate (His-dCMP), 2'-deoxy-guanosine-5'-histidyl-
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phosphoramidate (His-dGMP), 2'-deoxy-thymidine-5'-histidyl-phosphoramidate (His-

dTMP), 2'-deoxy-uridine-5'-histidyl-phosphoramidate (His-dUMP), 2'-
deoxyadenosine-5'-N-methylhistidyl-phosphoramidate, 2'-deoxycytidine-5'-N-
methylhistidyl-phosphoramidate, 2'-deoxycytidine-5-N-methylhistidyi-

phosphoramidate, 2'-deoxyguanosine-5'-N-methylhistidyl-phosphoramidate, 2'-
deoxythymidine-5'-N-methylhistidyl-phosphoramidate, or 2'-deoxyuridine-5'-N-
methylhistidyl-phosphoramidate.

In another particular embodiment, the novel phosphate-modified nucleoside is
adenosine-5"-aspartyl-phosphoramidate {(Asp-AMP), cytidine-5-aspartyl-
phosphoramidate (Asp-CMP), guanosine-5"-aspartyl-phosphoramidate (Asp-GMP), 5-
methyluridine-5'-aspartyl-phosphoramidate (Asp-m5uMP), uridine-5'-aspartyl-
phosphoramidate  (Asp-UMP),  adenosine-5'-N-methylaspartyl-phosphoramidate,
cytidine-5'-N-methylaspartyl-phosphoramidate, cytidine-5'-N-methylaspartyl-
phosphoramidate, guanosine-5'-N-methylaspartyl-phosphoramidate; uridine-5'-N-
methylaspartyl-phosphoramidate, or 5-methyluridine-5'-N-methylaspartyl-
phosphoramidate..

In another particular embodiment, the novel phosphate-modified nucleoside is
adenosine-5'-histidyl-phosphoramidate (His-AMP), cytidine-5'-histidyl-
phosphoramidate (His-CMP), guanosine-5'-histidyl-phosphoramidate (His-GMP), 5-
methyluridine-5'-histidyl-phosphoramidate (His-m5uMP), uridine-5'-histidyl-
phosphoramidate (His-UMP), adenosine-5'-N-methylhistidyl-phosphoramidate;
cytidine-5'-N-methylhistidyl-phosphoramidate; cytidine-5'-N-methylhistidyl-
phosphoramidate;  guanosine-5'-N-methylhistidyl-phosphoramidate;  uridine-5'-N-
methylhistidyl-phosphoramidate; or 5-methyluridine-5'-N-methylhistidyl-
phosphoramidate.

A second aspect of the present invention relates to the use of the phosphate-
modified nucleosides of formula |, including any above-referred specific embodiments
thereof, as a substrate for DNA- or RNA-polymerases, these polymerases being
either wild-type (naturally occurring) or mutated according to common knowledge in
the art. In a particular embodiment, said DNA- or RNA-polymerases are selected
from Therminator DNA polymerase, KF (exo) DNA polymerase, or Reverse
Transcriptase (e.g. HIV-RT) or mutated forms of these enzymes. The enzymes as
described herein above can be mutated, using common knowledge in the art, in order
to adapt (better) to the novel phosphate-modified nucleotide disclosed in this

invention.
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In a particular embodiment, the phosphate-modified nucleosides of this
invention can be used to build in at least 1, 2 or 3 nucleotides in a growing DNA- or
RNA-strand.

In another particular embodiment, the phosphate-modified nucleosides of this
invention can be used to build in at maximum 1, 2 or 3 nucleotides in a growing DNA-
or RNA-strand.

In yet another particular embodiment, the phosphate-modified nucleosides of
this invention can be used with a mixture of natural dNTPs or NTPs
(ATP,CTP,GTP,UTP,TTP) as a substrate for DNA/RNA-polymerases, more in
particular to built in 1-300 nucleotides in a growing DNA- or RNA-strand.

In yet another particular embodiment, the phosphate-modified nucleosides of
this invention can be used with a mixture of natural dNTPs or NTPs
(ATP,CTP,GTP,UTP,TTP) as a substrate for DNA/RNA-polymerases, more in
particular to built in 2-300 nucleotides in a growing DNA- or RNA-strand.

The present invention also relates to the use of the phosphate-modified
nucleoside of formula I, including any above-referred specific embodiments thereof,
for the (enzymatic) production of oligonucleotides, peptides or proteins.

In a particular embodiment, the phosphate-modified nucleosides of the
invention, including any above-referred specific embodiments thereof, can be used
for in vitro production of DNA or RNA. in another particular embodiment, the
phosphate-modified nucleosides of the invention, including any above-referred
specific embodiments thereof, can also be used for in vitro production of peptides or
proteins. In another particular embodiment the phosphate-modified nucleosides of the
invention, including any above-referred specific embodiments thereof, can be used
for PCR (polymerase chain reaction).

In yet another particular embodiment, the phosphate-modified nucleosides of
the invention, including any above-referred specific embodiments thereof, can be
used as a substrate for the growth of wild type and/or mutated bacteriae. In a
particular embodiment, the phosphate-modified nucleotides of the invention, including
any above-referred specific embodiments thereof, can be used as a substrate for the
growth of bacteriae with mutated DNA/RNA polymerase, preferably wherein the
mutation is suitable to adapt (better) to the new substrate.

Another aspect of the invention relates to a pharmaceutical or non-
pharmaceutical composition comprising the phosphate-modified nucleosides of the
invention, including any above-referred specific embodiments thereof. In a particular

embodiment, said non-pharmaceutical composition further comprises one or more
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natural NTPs and in yet another particular embodiment, said composition further
comprises one or more natural dNTPs.

Yet another aspect of the invention relates to a method for the production of
oligonucleotides, RNA, DNA, peptides and/or proteins by using the phosphate-
modified nucleotides of the invention, including any above-referred specific
embodiments thereof.

Another aspect of the present invention relates to compounds represented by
formula |, including any above-referred specific embodiments thereof, having
antiviral activity, more specifically to these compounds that inhibit the replication of
viruses, even more specifically to these compounds that inhibit the replication of HIV-
1.

Another aspect of the present invention relates to the compounds of formula |,
including any above-referred specific embodiments thereof, for use as a medicine
and to the use of said compounds as a medicine, more in particular to the use of said
compounds to treat or prevent a viral infection in a mammal, even more particularly to
treat or prevent HIV in a mammal such as a human being.

Another aspect of the invention relates to pharmaceutical compositions
comprising the compounds of formula |1, including any above-referred specific
embodiments thereof, in combination with one or more pharmaceutical excipients.
The invention further relates to the use of the compounds of formula |, including any
above-referred specific embodiments thereof, in the manufacture of a medicament
useful for the treatment of viral infections, more specifically for the treatment of HIV-1.
The present invention also relates to a method of treatment or prevention of viral
infections, by using the compounds of formula |, including any above-referred specific
embodiments thereof.

Still another aspect of the invention relates to a process for the preparation of
the phosphate-modified nuclecsides of the invention. In one embodiment of said
aspect, the method comprises the steps of interacting a nucleotide monophosphate
(NMP) with the methylester of an amino acid to produce the methyl ester of an amino
acid phosphoramidate nucleotide analogue. Deprotection of this nucleotide analogue
with a deprotecting agent such as, but not limited to, an alcali hydroxide, e.g. 0.04 M
NaOH, provides the desired amino acid phosphoramidate nucleoside of this
invention. In an alternative embodiment of said aspect, the process for the
preparation of the phosphate-modified nucleosides of the invention comprises the
synthetic step as shown in Scheme 1:

Scheme 1,
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OH R
wherein (a) schematically represents the presence in the reaction mixture of a
suitable catalyst for the condensation of the 5’-OH and phosphate acid groups, such

as but not limited to an arylsulfonylhalide, e.g. an optionally substituted
phenylsulfonylchloride.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows a few amino acid phosphoramidates prepared in the following
examples. 1. Asp-dAMP, 2. Glu-dAMP, 3 Gly-dAMP, 4. Ala-dAMP, 5. Tyr-dAMP, 6.
His-dAMP, 7. Ser-dAMP, 8. Pro-dAMP.
Figure 2A shows a possible activation of AZT monophosphate by aspartyl. Figure 2B

shows a possible application of aspartyl phosphoramidate moiety for in vivo delivery
and activation of AZT monophosphate.

Figure 3. Panel I: Incorporation of Asp-dAMP (1) by HIV RT. Panel Il: Incorporation of
methyl ester Asp-dAMP (1a) by HIV RT Reaction conditions: Primer (P1) was 5'-
labeled with **P followed by annealing to a template T1; 125 nM primer/template
(P1/T1), [HIV-RT] = 0.03 U/uL, time intervals: 5, 15, 30, 60, 90, 120 min.

Figure 4. Efficiency of phosphoramidate incorporation by HIV RT. Reaction
conditions: Primer (P1) was 5'-labeled with **P followed by annealing to a template
T1; 125 nM primer/template (P1/T1), [HIV-RT] = 0.03 U/uL, time intervals: 5, 15, 30,
60, 90, 120 min.

Figure 5. Panel I: Incorporation of Asp-dAMP (1) by Therminator DNA polymerase.
Panel II: Incorporation of methyl ester Asp-dAMP (1a) by Therminator DNA
polymerase. Reaction conditions: Primer (P1) was 5'-labeled with **P followed by
annealing to a template T1; 125 nM primer/template (P1/T1), [Therminator] = 0.03
U/uL, [primer] = 0.125 uM, time intervals: 5, 15, 30, 60, 90, 120 min.

Figure 6. Efficiency of phosphoramidate incorporation by Therminator DNA
polymerase. Reaction conditions: Primer (P1) was 5'-labeled with **P followed by
annealing to a template T1; 125 nM primer/template (P1/T1), [Therminator] = 0.03
U/pL, [primer] = 0.125 uM, time intervals: 5, 15, 30, 60, 90, 120 min."

Figure7. Panel I: Incorporation of Asp-dAMP (1) by Taq DNA polymerase. Panel Il
Incorporation of Asp-dAMP (1) by Vent (exo’) DNA polymerase. Panel Ill:
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Incorporation of Asp-dAMP (1) by Klenow Fragment (KF) (exo’) DNA polymerase.
Reaction conditions: Primer (P1) was 5'-labeled with **P followed by annealing to a
template T1; 125 nM primer/template (P1/T1), [Taq] = 0.005 U/uL, [Vent] = 0.005
U/uL, [KF] = 0.05 U/uL; time points: 5, 15, 30, 60, 90, 120 min.

Figure 8. Primer extension with amino acid phosphoramidates by HIV RT. Reaction
conditions: Primer (P1) was 5'-labeled with **P followed by annealing to a template
T3; 125 nM primer/template (P1/T3), [AA-dAMP] = 500 pM; [dATP] = 50 uM; [HIV RT]
= 0.03 U/uL; time points: 5, 15, 30, 60, 90, 120 min. Blank: 125 nM primer/template
(P1/73), [HIV RT} = 0.03 U/uL, no nucieotide substrate.

Figure 9. Extension efficiency of HIV reverse transcriptase. Reaction conditions:
Primer (P1) was 5'-labeled with **P followed by annealing to a template T3; 125 nM
primer/template (P1/T3), [AA-dAMP] = 500 pM; [dATP] = 50 pM; [HIV RT] = 0.03
U/uL; time points: 5, 15, 30, 60, 90, 120 min. Blank: 125 nM primer/template (P1/T3),
[HIV RT] = 0.03 U/uL, no nuclectide substrate.

Figure 10. Primer extension with amino acid phosphoramidates by HIV RT. Reaction
conditions: Primer (P1) was 5'-labeled with **P followed by annealing to a template
T5; 125 nM primer/template (P1/T5), [AA-dAMP] = 500 pM; [dATP] = 50 uM; [HIV RT]
= 0.03 U/uL; time points: 5, 15, 30, 60, 90, 120 min. Blank: 125 nM primer/template
(P1/T5), [HIV RT] = 0.03 U/uL, no nucleotide substrate.

Figure 11. Primer extension with amino acid phosphoramidates by Therminator DNA
polymerase. Reactions conditions: Primer (P1) was 5'-labeled with **P followed by
annealing to a template T3; 125 nM primer/template (P1/T3), [AA-dAMP] = 500 pM,;
[dATP] = 50 uM; [Therminator] = 8x10™ U/uL; time points: 5, 15, 30, 60, 90, 120 min.
Blank: 125 nM primer/template (P1/T3), [Therminator] = 8x10™ U/uL , no nucleotide
substrate.

Figure 12. Primer extension efficiency of Therminator DNA polymerase. Reactions
conditions: Primer (P1) was 5'-labeled with 3*P followed by annealing to a template
T3; 125 nM primer/template (P1/T3), [AA-dAMP] = 500 uM; [dATP] = 50 uM;
[Therminator] = 8x10™ U/uL; time points: 5, 15, 30, 60, 90, 120 min. Blank: 125 nM
primer/template (P1/T3), [Therminator] = 8x10™ U/uL , no nucleotide substrate.
Figure 13. Structures of amino acid 2'-deoxynucleoside-5'-monophosphate
derivatives used in the HIV RT incorporation assays.

Figure 14. Primer extension with amino acid phosphoramidates by HIV RT.
Conditions: Primer (P1 or P2) was 5'-labeled with **P followed by annealing to a
template (T1, T2 or T4). Reactions were carried out with 125 nM primer-template
(P1/T1, P1/T2, P1/T4 or P2/T4), [HIV RT] = 0.03 UpL™, time points: 5, 10, 20, 30, 60,
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120 min. Panel |: Incorporation of 12 with P1T1. Panel |l: Incorporation of 9 with
P1T2. Panel lll: Incorporation of 10 with P1T4. Panel IV: Incorporation of 11 with
P2T4.

Figure 15. Control experiments. Conditions: Primer P1 was 5'-labeled with P
followed by annealing to a template (T4, T2, T1 or A). Reactions were carried out with
125 nM primer-template (P1/T4, P1/T2 or P1/T1), [HIV RT] = 0.03 UpL™, time points:
5,10, 20, 30, 60, 120 min. Panel I: N-Me-Asp-dAMP (12) with P1T4 (A against A).
Panel II: L-Asp-dGMP (9) with P1T4 (G against A). Panel Ill: L-Asp-dTMP (10) with
P1T2 (T against C). Panel iV: L-Asp-dCMP (11) with P1T1 (C against T). Panel V: L-
Asp-dAMP (1), L-Asp-dGMP (9), L-Asp-dTMP (10), L-Asp-dCMP (11) and dTTP with
P1A. [Asp-dNMP] = 1 mM UpL™.

Figure 16. Panel |. Incorporation of compounds 9 and 1 by HIV RT. Panel Il. Control
experiment. Incorporation of 9 by HIV RT. Reaction conditions: Primer P1 was 5'-
labeled with **P followed by annealing to a template T2; 125 nM P1T2; [HIV RT] =
0.03 UpL™.

DEFINITIONS

The term “ nucleoside analogue " as used herein refers to known nucleoside
maodifications wherein the sugar ring is modified or removed and therefore also
comprises acyclic nucleosides. Nucleoside analogue examples wherein the natural
sugar moiety is modified include but are not limited to hexitol nucleic acid (HNA),
cyclohexene nucleic acids (CeNA), locked nucleic acids (LNA), altritol nucleic acids
(ANA) and petide nucleic acids (PNA).

The term “ pyrimidine and purine bases " as used herein includes, but is not
limited to, adenine, thymine, cytosine, uracyl, guanine and 2,6-diaminopurine and
analogues thereof. A purine or pyrimidine base as used herein includes a purine or
pyrimidine base found in naturally occurring nucleosides as mentioned above. An
analogue thereof is a base which mimics such naturally occurring bases in such a
way that their structures (the kinds of atoms and their arrangement) are similar to the
naturally occurring bases but may either possess additional or lack certain of the
functional properties of the naturally occurring bases. Such analogues include those
derived by replacement of a CH moiety by a nitrogen atom (e.g. 5-azapyrimidines
such as 5-azacytosine) or vice versa (e.g., 7-deazapurines, such as 7-deazaadenine
or 7-deazaguanine) or both (e.g., 7-deaza, 8-azapurines). By derivatives of such
bases or analogues are meant those bases wherein ring substituents are either

incorporated, removed, or modified by conventional substituents known in the art,
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e.g. halogen, hydroxyl, amino, (C;.Cs)alkyl and others. Such purine or pyrimidine
bases, and analogues thereof, are well known to those skilled in the art, e.g. as
shown at pages 20-38 of WO 03/093290 .

In particular purine and pyrimidine analogues B for the purpose of the present
invention may be selected from the group comprising pyrimidine bases represented

by the structural formula (B):

R7

I

X
N/

and purine bases represented by the structural formula (D):

RS

XN

Y
4
<T | N/)\Rw

wherein:

R’ and R® are independently selected from the group consisting of H, —OH, -SH, -
NH,, and -NH-Me;

R® and R'® are independently selected from the group consisting of H, methyl, ethyl,
isopropyl, hydroxyl, amino, ethylamino, trifluoromethyl, cyano and halogen; and

X and Y are independently selected from CH and N.

Just as a few non-limiting examples of pyrimidine analogues, can be named
substituted uracils with the formula (B) wherein X is CH, R’ is hydroxyl, and R® is
methyl, ethyl, isopropyl, amino, ethylamino, trifluoromethyl, cyano, fluoro, chloro,
bromo and iodo.

The term “ C4-Cg alkyl " as used herein refers to normal, secondary, or tertiary
hydrocarbon chains having from 1 to 6 carbon atoms. Examples thereof are methyl,
ethyl, 1-propyl, 2-propyl, 1-butyl, 2-methyl-1-propyl(i-Bu), 2-butyl (s-Bu) 2-methyl-2-
propyl (t-Bu), 1-pentyl (n-pentyl), 2-pentyl, 3-pentyl, 2-methyl-2-butyl, 3-methyl-2-
butyl, 3-methyl-1-butyl, 2-methyl-1-butyl, 1-hexyl, 2-hexyl, 3-hexyl, 2-methyl-2-pentyl,
3-methyl-2-pentyl, 4-methyl-2-pentyl, 3-methyl-3-pentyl, 2-methyl-3-pentyl, 2,3-
dimethyl-2-butyl, 3,3-dimethyi-2-butyl, n-pentyl, n-hexyl.
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As used herein and unless otherwise stated, the term “ cycloalkyl " means a
monocyclic saturated hydrocarbon monovalent radical having from 3 to 6 carbon
atoms, such as for instance cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl.

The term “ (C4-Cg) alkoxy " as used herein includes but is not limited to
methoxy, ethoxy, propoxy, isopropoxy, butoxy, iso-butoxy, sec-butoxy, pentoxy, 3-
pentoxy, or hexyloxy.

As used herein and unless otherwise stated, the term halogen means any
atom selected from the group consisting of fluorine (F), chlorine (Cl), bromine (Br)
and iodine (1). '

Any substituent designation that is found in more than one site in a
phosphate-modified nucleotide of this invention shall be independently selected.

The term “ amino acid " as used herein refers to any “ natural amino acid "

(Alanine (ala), Arginine (Arg), Asparagine (asn), Aspartic acid (asp), Cysteine (cys),

Glutamine (gin), Glutamic acid (glu), Glycine (gly), Histidine (his), Hydroxylysine
(Hyl), Hydroxyproline (Hyp), lsoleucine (ile), Leucine (leu), Lysine (lys), Methionine

(met), Phenylalanine (phe),_Proline (pro), Serine (ser),_Threonine (thr), Tryptophan

(trp),_Tyrosine (tyr), Valine (val)) in D or L conformation (but, within the context of this

invention, preferably the L conformation), as well as to “ unnatural (or synthetic)

”»

amino acids (e.g., but not limited to, phosphoserine, phosphothreonine,
phosphotyrosin, hydroxyproline, gamma-carboxyglutamate; hippuric acid,
octahydroindole-2-carboxylic  acid, statine, 1,2,3,4,-tetrahydroisoquinoline-3-
carboxylic acid, penicillarnine, ornithine, citruline, alpha-methyl-alanine, para-
benzoylphenylalanine, phenylglycine, propargylglycine, sarcosine, and tert-
butylglycine). This term also comprises natural and unnatural aminc acids being
protected at their carboxylic terminus (e.g. as a (C4-Cg)alkyl, phenyl or benzyl ester or
as an amide, such as for example, a mono-(C4-Cg)alkyl or di-(C-Cs)alkyl amide).
Other suitable carboxy protecting groups are known to those skilled in the art (See for
example, T.W. Greene, Protecting Groups In Organic Synthesis; Wiley: New York,

1981, and references cited therein).

It will be appreciated by those skilled in the art that phosphate-modified
nucleotides of the invention having a chiral center may exist in and be isolated in
optically active and racemic forms. Some phosphate-modified nuclectides may
exhibit polymorphism. It is to be understood that the present invention encompasses
any racemic, optically-active, polymorphic, or stereocisomeric form, or mixtures

thereof, of a phosphate-modified nucleotide of the invention, which possess the
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useful properties described herein, it being well known in the art how to prepare
optically active forms (for example, by resolution of the racemic form by
recrystallization techniques, by synthesis from optically-active starting materials, by
chiral synthesis, or by chromatographic separation using a chiral stationary phase).

Specific values listed below for radicals, substituents, and ranges, are ‘for
illustration only; they do not exclude other defined values or other values within
defined ranges for the radicals and substituents. Specifically, (C;-Cg)alkyl can be
methyl, ethyl, propyl, isopropyl, butyl, iso-butyl, sec-butyl, pentyl, 3-pentyl, or hexyl;
(Cs-Ce)cycloalkyl can be cyclopropyl, cyciobutyl, cyclopentyl, or cyclohexyl, (Ci-
Ce)alkoxy can be methoxy, ethoxy, propoxy, isopropoxy, butoxy, iso-butoxy, sec-
butoxy, pentoxy, 3-pentoxy, or hexyloxy; (C1-Cg)alkanoy! can be acetyl, propanoyl or
butanoyl.

Certain of the phosphate-modified nucleotides herein when substituted with
appropriate selected functionalities are capable of acting as prodrugs. These are labile
functional groups which separate from an active inhibitory phosphate-modified
nucleotide during metabolism, systemically, inside a cell, by hydrolysis, enzymatic
cleavage, or by some other process (Bundgaard, Hans, “Design and Application of
Prodrugs” in Textbook of Drug Design and Development (1991), P. Krogsgaard-
Larsen and H. Bundgaard, Eds. Harwood Academic Publishers, pp. 113-191). These
prodrug moieties can serve to enhance solubility, absorption and lipophilicity to
optimize drug delivery, bioavailability and efficacy. A “prodrug” is thus a covalently
modified analog of a therapeutically-active phosphate-modified nucleotide. A prodrug
moiety of course can be therapeutically active in its own right.

Exemplary suitable pro-drug moieties include, but are not limited to, esters of
nucleosides like POM (pivaloyloxymethyl), POC (isopropyloxycarbonyloxymethyl) and
SATE (S-acyl-2-thioethyl).

The term “salt” as used herein, refers to the ionic product of a reaction
between an acid and a base. Salts of the compounds having structural formula | may
be formed at any acid or base functionality within the compound, in particular, R3, R*
and R° may represent or comprise an acid or base functionality. In particular, salts of
the compounds having structural formula | may be formed as follows. When R® is H,
it is acidic and may therefore engage in salt formation with an anorganic or organic
base. R* and R® comprise acid functionalities such as carboxylic groups (i.e. —
COOH), which can equally engage in salt formation with an organic or anorganic

base. Alternatively, R* and R® may comprise base functionalities such as the
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imidazolyl, which in turn can engage in salt formation with an organic or anorganic
acid.

The term “prodrug”, as used herein, relates to an inactive or significantly less
active derivative of a compound having structural formula | as defined herein above
or any of its embodiments, which undergoes spontaneous or enzymatic
transformation within the body in order to release the pharmacologically active form
of the compound. For a comprehensive review, reference is made to Rautio J. et al.
(“Prodrugs: design and clinical applications” Nature Reviews Drug Discovery, 2008,
doi: 10.1038/nrd2468). in particular for the purpose of the present invention,
prodrugs of the compounds having structural formula 1 may be formed as follows.
When R3 is H, a free phosphate acid function is available for prodrug formation as
described in detail by Hecker S.J. and Erion M.D. (“Prodrugs of phosphates and
phosponates” Journal of Medicinal Chemistry, 2008, doi: 10.1021/jm701260b). R*
and R® comprise acid functionalities such as carboxylic acid groups (i.e. —-COOH)
which may be used for the formation of a prodrug. Such carboxylic acid prodrug may
occur in the form of an ester, in particular acyloxyalkylesters (e.g. pivaloyloxymethyl
ester (POM)) or S-acylthioethyl (SATE) esters, a carbonate, a carbamate or an
amide, such as amino acid prodrugs.

The term "peptide" as used herein refers to a sequence of 2 to 50 amino acids
(e.g. as defined hereinabove) or peptidyl residues. The sequence may be linear or
cyclic. Preferably a peptide comprises 2 to 25, or 5 to 20 amino acids.

The term "oligonucleotide” as used herein refers to a polynucleotide formed
by a plurality of linked nucleotide units. The nucleotide units each include a
nucleoside unit linked together via a phosphate linking group. These nucleotides can
be natural or modified in their phosphate, sugar or nucleobase group. The
oligonucleotide may be naturally occurring or non naturally occurring.

The term "polymerase” as used herein refers to an enzyme that can
synthesize DNA or RNA from a DNA or RNA template and includes but is not limited
to Therminator DNA polymerase, KF(exo)DNA polymerase and HIV Reverse

Transcriptase.

BIOLOGICAL APPLICATIONS OF THE INVENTION

Amino acid phosphoramidates, phospho-esters and phospho-thioesters

according to this invention may be used as alternative substrates and biotechnology

tools.
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Fast emerging applications of modified nucleosides as biotechnology tools
also require new and efficient ways to synthesize DNA and RNA building blocks such
as nucleoside triphosphates and amidites for the use, for example, in PCR, labeling,
or enzymatic incorporation of nucleotides, and in the automated DNA synthesis,
respectively. Furthermore, some biotechnology applications require incorporation of a
nucleotide by enzymatic means using DNA or RNA polymerases. However, at times,
due to chemical nature and modifications present in the modified nucleosides,
triphosphate synthesis is not always feasible and/or provides insufficient and low
yields.

Therefore, an amino acid (e.g. aspartic acid) coupled to a nucleoside
monophosphate through a phosphoramidate (P-N) bond can serve as an alternative
or substitute group to a pyrophosphate moiety. However, fitting into an active site and
the subsequent nucleotidyl transfer may be less efficient for an amino acid
phosphoramidate (e.g. Asp-dAMP) compared to the natural substrates/dNTPs (e.g.
dATP) for the natural polymerase/enzyme. In this situation, mutated polymerases can
be used to increase the efficiency of recognition and incorporation of amino acid
phosphoramidate nucleotides. Such an embodiment of the invention with mutated
polymerases can be used to specifically select or grow bacteriae by using these
amino acid phosphoramidate nucleosides as a substrate. An additional advantage of
this application is that polymerases that demonstrated efficient recognition and
incorporation of amino acid phosphoramidate nuclecsides in our studies are also
shown to tolerate various sugar modifications and unnatural nucleobases quite
wellADDIN. Therefore, the enzymatic synthesis of DNA and, RNA sequences
containing unnatural nucleocbases can be accomplished whilst avoiding at times
cumbersome nucleoside triphosphate synthesis and purification.

The amino acid phosphoramidates, phospho-esters and phospho-thioesters of
this invention are also useful as antiviral compounds

The compounds of the invention can be employed for the treatment of viral
infections, more particularly Human Immunodeficiency Virus (HIV) infections, in
particular of Human Immunodeficiency Virus type 1 (HIV-1). When using one or more
derivatives of the formula | as defined herein:

- the active ingredients of the compound(s) may be administered to the
mammal (including a human being) to be treated by any means well known in the art,
i.e. orally, intranasally, subcutaneously, intramuscularly, intradermally, intravenously,

intra-arterially, parenterally or by catheterization.
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- the therapeutically effective amount of the preparation of the compound(s),
especially for the treatment of viral infections in humans and other mammals,
preferably is a HIV enzyme inhibiting amount. More preferably, it is a HIV replication
inhibiting amount or a HIV enzyme (in particular reverse transcriptase) inhibiting
amount of the derivative(s) of formula | as defined herein corresponds to an amount
which ensures a plasma level of between 1ug/mi and 100 mg/ml, optionally of 10
mg/ml|. Depending upon the pathologic condition to be treated and the patient’s
condition, the said effective amount may be divided into several sub-units per day or
may be administered at more than one day intervals.

The present invention further relates to a method for preventing or treating a
viral infection in a subject or patient by administering to the patient in need thereof a
therapedtically effective amount of the compounds of the present invention. The
therapeutically effective amount of the compound(s), especially for the treatment of
viral infections in humans and other mammals, preferably is a HIV enzyme inhibiting
amount. More preferably, it is a HIV replication inhibiting amount or a HIV enzyme (in
particular reverse transcriptase) inhibiting amount of the derivative(s) of formula | as
defined herein. Depending upon the pathologic condition to be treated and the
patient’s condition, the said effective amount may be divided into several sub-units
per day or may be administered at more than one-day intervals.

The present invention also relates to a combination of different antiviral drugs
of the invention or to a combination of the antiviral drugs of the invention with other
drugs that exhibit anti-HIV.

The invention also relates to a combined preparation of antiviral drugs which
may be either:

A) a composition comprising
(a) a combination of two or more of the compounds of the present invention, and
(b) optionally one or more pharmaceutical excipients or pharmaceutically
acceptable carriers,
for simultanecus, separate or sequential use in the treatment or prevention of a viral
infection, or
B) a composition comprising
(c) one or more anti-viral agents, and
(d) at least one compound of the present invention, and
(e) optionally one or more pharmaceutical excipients or pharmaceutically

acceptable carriers,
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for simultaneous, separate or sequential use in the treatment or prevention of a viral
infection.

Suitable anti-viral agents (¢) for inclusion into the antiviral combined
preparations of this invention include for instance, inhibitors of BVDV or HCV
replication respectively, such as interferon—alfa (either pegylated or not), ribavirin and
other selective inhibitors of the replication of HCV, such as a compound disclosed in
EP1162196, WO 03/010141, WO 03/007945, WO 03/010140 and WO 00/204425
and/or an inhibitor of flaviviral protease and/or one or more additional flavivirus
polymerase inhibitors.

The pharmaceutical composition or combined preparation with activity against
viral infection according to this invention may contain a compound of the present
invention over a broad content range depending on the contemplated use and the
expected effect of the preparation. Generally, the content of the compound of the
present invention in the combined preparation is within the range of 0.1 to 99.9% by
weight, preferably from 1 to 99% by weight, more preferably from 5 to 95% by weight.

When using a pharmaceutical composition of combined preparation:

- the active ingredients may be administered to the mammal (including a
human) to be treated by any means well known in the art, i.e. orally, intranasally,
subcutaneously, intramuscularly, intradermally, intravenously, intra-arterially,
parenterally or by catheterization; and/or

- the therapeutically effective amount of each of the active agents, especially
for the treatment of viral infections in humans and other mammals, particularly is a
HIV enzyme inhibiting amount.

When applying a combined preparation, the active ingredients may be
administered simultaneously but it is also beneficial to administer them separately or
sequentially, for instance within a relatively short period of time (e.g. within about 24
hours) in order to achieve their functional fusion in the body to be treated.

The invention also relates to the compounds of the formulae described herein
being used for inhibition of the proliferation of other viruses than HIV-1, particularly for
the inhibition of other members of the family of the retroviruses.

The present invention further provides veterinary compositions comprising at
least one active ingredient as above defined together with a veterinary carrier
therefor. Veterinary carriers are materials useful for the purpose of administering the
composition and may be solid, liquid or gaseous materials which are otherwise inert

or acceptable in the veterinary art and are compatible with the active ingredient.
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These veterinary compositions may be administered orally, parenterally or by any
other desired route.

More generally, the invention relates to the compounds of formula | being
useful as agents having biological activity (particularly antiviral activity) or as
diagnostic agents.

The compounds of the invention optionally are bound covalently to an
insoluble matrix and used for affinity chromatography separations, depending on the
nature of the groups of the compounds, for example compounds with pendant aryl
are usefu!l in hydrophobic affinity separations.

Those of skill in the art will also recognize that the compounds of the invention
may exist in many different protonation states, depending on, among other things, the
pH of their environment. While the structural formulae provided herein depict the
compounds in only one of several possible protonation states, it will be understood
that these structures are illustrative only, and that the invention is not limited to any
particular protonation state - any and all protonated forms of the compounds are
intended to fall within the scope of the invention.

The term "pharmaceutically acceptable salts" as used herein means the
therapeutically active non-toxic salt forms which the compounds of formula | are able
to form. Therefore, the compounds of this invention optionally comprise salts of the
compounds herein, especially pharmaceutically acceptable non-toxic salts containing,
for example, Na’, Li*, K*, Ca® and Mg?. Such salts may include those derived by
combination of appropriate cations such as alkali and alkaline earth metal ions or
ammonium and quaternary amino ions with an acid anion moiety, typically a
carboxylic acid. The compounds of the invention may bear multiple positive or
negative charges. The net charge of the compounds of the invention may be either
positive or negative. Any associated counter ions are typically dictated by the
synthesis and/or isolation methods by which the compounds are obtained. Typical
counter ions include, but are not limited to ammonium, sodium, potassium, lithium,
halides, acetate, trifluoroacetate, etc., and mixtures thereof. it will be understood that
the identity of any associated counter ion is not a critical feature of the invention, and
that the invention encompasses the compounds in association with any type of
cbunter ion. Moreover, as the compounds can exist in a variety of different forms, the
invention is intended to encompass not only forms of the compounds that are in
association with counter ions (e.g., dry salts), but also forms that are not in
association with counter ions (e.g., aqueous or organic solutions). Metal salts

typically are prepared by reacting the metal hydroxide with a compound of this
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invention. Examples of metal salts which are prepared in this way are salts containing
Li*, Na', and K'. A less soluble metal salt can be precipitated from the solution of a
more soluble salt by addition of the suitable metal compound. In addition, salts may
be formed from acid addition of certain organic and inorganic acids to basic centers,
typically amines, or to acidic groups. Examples of such appropriate acids include, for
instance, inorganic acids such as hydrohalic acids, e.g. hydrochloric or hydrobromic
acid, sulfuric acid, nitric acid, phosphoric acid and the like; or organic acids such as,
for example, acetic, propanoic, hydroxyacetic, 2-hydroxypropanoic, 2-oxopropanoic,
lactic, pyruvic, oxalic (i.e. ethanediocic), malonic, succinic (i.e. butanedioic acid),
maleic, fumaric, malic, tartaric, citric, methanesulfonic, ethanesulfonic,
benzenesulfonic, p-toluenesulfonic, cyclohexanesulfamic, salicylic (i.e. 2-
hydroxybenzoic), p-aminosalicylic and the like. Furthermore, this term also includes
the solvates which the compounds of formula | as well as their salts are able to form,
such as for example hydrates, alcoholates and the like. Finally, it is to be understood
that the compositions herein comprise compounds of the invention in their unionized,
as well as zwitterionic form, and combinations with stoichiometric amounts of water
as in hydrates.

Also included within the scope of this invention are the salts of the parental
compounds with one or more amino acids, especially the naturally-occurring amino
acids found as protein components. The amino acid typically is one bearing a side
chain with a basic or acidic group, e.g., lysine, arginine or glutamic acid, or a neutral
group such as glycine, serine, threonine, alanine, isoleucine, or leucine.

The compounds of the invention also include physiologically acceptable salts
thereof. Examples of physiologically acceptable salts of the compounds of the
invention include salts derived from an appropriate base, such as an alkali metal (for
example, sodium), an alkaline earth (for example, magnesium), ammonium and NA,*
(wherein A is C4-C, alkyl). Physiologically acceptable saits of an hydrogen atom or an
amino group include salts of organic carboxylic acids. such as acetic, benzoic, lactic,
fumaric, tartaric, maleic, malonic, malic, isethionic, lactobionic and succinic acids;
organic sulfonic acids, such as methahesulfonic, ethanesulfonic, benzenesulfonic and
p-toluenesulfonic acids; and inorganic acids, such as hydrochloric, sulfuric,
phosphoric and sulfamic acids. Physiologically acceptable salts of a compound
containing a hydroxy group include the anion of said compound in combination with a
suitable cation such as Na* and NA;" (wherein A typically is independently selected
from H or a C;-C, alkyl group). However, salts of acids or bases which are not

physiologically acceptable may also find use, for example, in the preparation or
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purification of a physiologically acceptable compound. All salts, whether or not
derived form a physiologically acceptable acid or base, are within the scope of the
present invention.

As used herein and unless otherwise stated, the term “enantiomer” means
each individual optically active form of a compound of the invention, having an optical
purity or enantiomeric excess (as determined by methods standard in the art) of at
least 80% (i.e. at least 20% of one enantiomer and at most 10% of the other
enantiomer), preferably at least 90% and more preferably at least 98%.

The term "isomers" as used herein means all possibie isomeric forms,
including tautomeric and sterochemical forms, which the compounds of formula | may
possess, but not including position isomers. Typically, the structures shown herein
exemplify only one tautomeric or resonance form of the compounds, but the
corresponding alternative configurations are contemplated as well. Unless otherwise
stated, the chemical designation of compounds denotes the mixture of all possible
stereochemically isomeric forms, said mixtures containing all diastereomers and
enantiomers (since the compounds of formula | may have at least one chiral center)
of the basic molecular structure, as wel as the stereochemically pure or enriched
compounds. More particularly, stereogenic centers may have either the R- or S-
configuration, and multiple bonds may have either cis- or trans-configuration. Pure
isomeric forms of the said compounds are defined as isomers substantially free of
other enantiomeric or diastereomeric forms of the same basic molecular structure. In
particular, the term "stereoisomerically pure” or "chirally pure" relates to compounds
having a stereoisomeric excess of at least about 80% (i.e. at least 90% of one isomer
and at most 10% of the other possible isomers), preferably at least 90%, more
preferably at least 94% and most preferably at least 97%. The terms
"enantiomerically pure" and "diastereomerically pure" should be understood in a
similar way, having regard to the enantiomeric excess, respectively the
diastereomeric excess, of the mixture in question. Separation of stereocisomers is
accomplished by standard methods known to those in the art. One enantiomer of a
compound of the invention can be separated substantially free of its opposing
enantiomer by a method such as formation of diastereomers using optically active
resolving agents ("Stereochemistry of Carbon Compounds," (1962) by E. L. Eliel,
McGraw Hill; Lochmuller, C. H., (1975) J. Chromatogr., 113:(3) 283-302). Separation
of isomers in a mixture can be accomplished by any suitable method, including: (1)
formation of ionic, diastereomeric salts with chiral compounds and separation by

fractional crystallization or other methods, (2) formation of diastereomeric compounds
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with chiral derivatizing reagents, separation of the diastereomers, and conversion to
the pure enantiomers, or (3) enantiomers can be separated directly under chiral
conditions. Under method (1), diastereomeric salts can be formed by reaction of
enantiomerically pure chiral bases such as brucine, quinine, ephedrine, strychnine, a-
methyl-b-phenylethylamine (amphetamine), and the like with asymmetric compounds
bearing acidic functionality, such as carboxylic acid and sulfonic acid. The
diastereomeric salts may be induced to separate by fractional crystallization or ionic
chromatography. For separation of the optical isomers of amino compounds, addition
of chiral carboxylic or sulfonic acids, such as camphorsulfonic acid, tartaric acid,
mandelic acid, or lactic acid can result in formation of the diastereomeric salts.
Alternatively, by method (2), the substrate to be resolved may be reacted with one
enantiomer of a chiral compound to form a diastereomeric pair (Eliel, E. and Wilen, S.
(1994) Stereochemistry of Organic Compounds, John Wiley & Sons, Inc., p. 322).
Diastereomeric compounds can be formed by reacting asymmetric compounds with
enantiomerically pure chiral derivatizing reagents, such as menthyl derivatives,
followed by separation of the diastereomers and hydrolysis to yield the free,
enantiomerically enriched xanthene. A method of determining optical purity involves
making chiral esters, such as a menthyl ester or Mosher ester, a-methoxy-a-
(trifluoromethyl)phenyl acetate (Jaccob . (1982) J. Org. Chem. 47:4165), of the
racemic mixture, and analyzing the NMR spectrum for the presence of the two
atropisomeric diastereomers. Stable diastereomers can be separated and isolated by
normal- and reverse-phase chromatography following methods for separation of
atropisomeric naphthyl-isoquinolines (Hoye, T., W096/15111). Under method (3), a
racemic mixture of two asymmetric enantiomers is separated by chromatography
using a chiral stationary phase. Suitable chiral stationary phases are, for example,
polysaccharides, in particular cellulose or amylose derivatives. Commercially
available polysaccharide based chiral stationary phases are ChiralCel™ CA, OA,
OB5, OC5, OD, OF, OG, OJ and OK, and ChiralpakTM AD, AS, OP(+) and OT(+).
Appropriate eluents or mobile phases for use in combination with said polysaccharide
chiral stationary phases are hexane and the like, modified with an alcohol such as
ethanol, isopropanol and the like.

The terms cis and trans are used herein in accordance with Chemical Abstracts
nomenclature and include reference to the position of the substituents on a ring
moiety. The absolute stereochemical configuration of the compounds of farmula |
may easily be determined by those skilled in the art while using well-known methods

such as, for example, X-ray diffraction.

Gilead Exhibit 2029
PGR2023-00046 - Page 001259



WO 2008/104408 PCT/EP2008/001764

10

15

20

25

30

35

26

The compounds of the invention may be formulated with conventional carriers
and excipients, which will be selected in accord with ordinary practice. Tablets will
contain excipients, glidants, fillers, binders and the like. Aqueous formulations are
prepared in sterile form, and when intended for delivery by other than oral
administration generally will be isotonic. Formulations optionally contain excipients
such as those set forth in the "Handbook of Pharmaceutical Excipients” (1986) and
include ascorbic acid and other antioxidants, chelating agents such as EDTA,
carbohydrates such as dextrin, hydroxyalkylcellulose, hydroxyalkylmethylcellulose,
stearic acid and the like.

Subsequently, the term "pharmaceutically acceptable carrier' as used herein
means any material or substance with which the active ingredient is formulated in
order to facilitate its application or dissemination to the locus to be treated, for
instance by dissolving, dispersing or diffusing the said composition, and/or to facilitate
its storage, transport or handling without impairing its effectiveness. The
pharmaceutically acceptable carrier may be a solid or a liquid or a gas which has
been compressed to form a liquid, i.e. the compasitions of this invention can suitably
be used as concentrates, emulsions, solutions, granulates, dusts, sprays, aerosols,
suspensions, ointments, creams, tablets, pellets or powders.

Suitable pharmaceutical carriers for use in the said pharmaceutical
compositions and their formulation are well known to those skilled in the art, and
there is no particular restriction to their selection within the present invention. They
may also include additives such as wetting agents, dispersing agents, stickers,
adhesives, emulsifying agents, solvents, coatings, antibacterial and antifungal agents
(for example phenol, sorbic acid, chlorobutanol), isotonic agents (such as sugars or
sodium chloride) and the like, provided the same are consistent with pharmaceutical
practice, i.e. carriers and additives which do not create permanent damage to
mammals. The pharmaceutical compositions of the present invention may be
prepared in any known manner, for instance by homogeneously mixing, coating
and/or grinding the active ingredients, in a one-step or multi-steps procedure, with the
selected carrier material and, where appropriate, the other additives such as surface-
active agents. They may also be prepared by micronisation, for instance in view to
obtain them in the form of microspheres usually having a diameter of about 1 to 10
pm, namely for the manufacture of microcapsules for controlled or sustained release
of the active ingredients.

Suitable surface-active agents, also known as emulgent or emulsifier, to be

used in the pharmaceutical compositions of the present invention are non-ionic,
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cationic and/or anionic materials having good emulsifying, dispersing and/or wetting
properties. Suitable anionic surfactants include both water-soluble soaps and water-
soluble synthetic surface-active agents. Suitable soaps are alkaline or alkaline-earth
metal salts, unsubstituted or substituted ammonium salts of higher fatty acids (Cqc-
C,,), e.g. the sodium or potassium salts of oleic or stearic acid, or of natural fatty acid
mixtures obtainable form coconut oil or tallow oil. Synthetic surfactants include
sodium or calcium salts of polyacrylic acids; fatty sulphonates and sulphates;
sulphonated benzimidazole derivatives and alkylarylsulphonates. Fatty sulphonates
or sulphates are usually in the form of alkaline or alkaiine-earth metal salts,
unsubstituted ammonium salts or ammonium salts substituted with an alkyl or acyl
radical having from 8 to 22 carbon atoms, e.g. the sodium or calcium salt of
lignosulphonic acid or dodecylsulphonic acid or a mixture of fatty alcohol sulphates
obtained from natural fatty acids, alkaline or alkaline-earth metal salts of sulphuric or
sulphonic acid esters (such as sodium lauryl sulphate) and sulphonic acids of fatty
alcohol/ethylene oxide adducts. Suitable sulphonated benzimidazole derivatives
preferably contain 8 to 22 carbon atoms. Examples of alkylarylsulphonates are the
sodium, calcium or alcanolamine salts of dodecylbenzene sulphonic acid or dibutyl-
naphtalenesulphonic acid or a naphtalene-sulphonic acid/formaldehyde condensation
product. Also suitable are the corresponding phosphates, e.g. salts of phosphoric
acid ester and an adduct of p-nonylphencl with ethylene and/or propylene oxide, or
phospholipids. Suitable phospholipids for this purpose are the natural (originating
from animal or plant celis) or synthetic phospholipids of the cephalin or lecithin type
such as e.g. phosphatidylethanolamine, phosphatidylserine, phosphatidylglycerine,
lysolecithin, cardiolipin, dioctanylphosphatidyl-choline, dipalmitoylphosphatidyl -
choline and their mixtures.

Suitable non-ionic surfactants include polyethoxylated and polypropoxylated
derivatives of alkylphenols, fatty alcohols, fatty acids, aliphatic amines or amides
containing at least 12 carbon atoms in the molecule, alkylarenesulphonates and
dialkylsulphosuccinates, such as polyglycol ether derivatives of aliphatic and
cycloaliphatic alcohols, saturated and unsaturated fatty acids and alkylphenols, said
derivatives preferably containing 3 to 10 glycol ether groups and 8 to 20 carbon
atoms in the (aliphatic) hydrocarbon moiety and 6 to 18 carbon atoms in the alkyl
moiety of the alkylphenol. Further suitable non-ionic surfactants are water-soluble
adducts of polyethylene oxide with polypropylene glycol, ethylenediamino-
polypropylene glyce! containing 1 to 10 carbon atoms in the alkyl chain, which

adducts contain 20 to 250 ethyleneglycol ether groups and/or 10 to 100
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propyleneglycol ether groups. Such compounds usually contain from 1 to 5
ethyleneglycol units per propyleneglycol unit. Representative examples of non-ionic
surfactants are nonylphenol -polyethoxyethanol, castor oil polyglycolic ethers,
polypropylene/polyethylene  oxide adducts, tributylphenoxypolyethoxyethanol,
polyethyleneglycol and octylphenoxypoly-ethoxyethanol. Fatty acid esters of
polyethylene sorbitan (such as polyoxyethylene sorbitan trioleate), glycerol, sorbitan,
sucrose and pentaerythrito! are also suitable non-ionic surfactants.

Suitable cationic surfactants include quaternary ammonium salts, particularly
halides, having 4 hydrocarbon radicals optionaily substituied with halo, phenyi,
substituted phenyl or hydroxy; for instance quaternary ammonium salts containing as
N-substituent at least one C8C22 alkyl radical (e.g. cetyl, lauryl, palmityl, myristyl,
oleyl and the like) and, as further substituents, unsubstituted or halogenated lower
alkyl, benzyl and/or hydroxy-lower alky! radicals.

A more detailed description of surface-active agents suitable for this purpose
may be found for instance in "McCutcheon's Detergents and Emulsifiers Annual” (MC
Publishing Crop., Ridgewood, New Jersey, 1981), "Tensid-Taschenbucw', 2 d ed.
(Hanser Verlag, Vienna, 1981) and "Encyclopaedia of Surfactants” (Chemical
Publishing Co., New York, 1981).

Compounds of the invention and their physiologically acceptable salts
(hereafter collectively referred to as the active ingredients) may be administered by
any route appropriate to the condition to be treated, suitable routes including oral,
rectal, nasal, topical (including ocular, buccal and sublingual), vaginal and parenteral
(including subcutaneous, intramuscular, intravenous, intradermal, intrathecal and
epidural). The preferred route of administration may vary with for example the
condition of the recipient.

While it is possible for the active ingredients to be administered alone it is
preferable to present them as pharmaceutical formulations. The formulations, both for
veterinary and for human use, of the present invention comprise at least one active
ingredient, as above described, together with one or more pharmaceutically
acceptable carriers therefore and optionally other therapeutic ingredients. The
carrier(s) optimally are "acceptable” in the sense of being compatible with the other
ingredients of the formulation and not deleterious to the recipient thereof. The
formulations include those suitable for oral, rectal, nasal, topical (including buccal and
sublingual), vaginal or parenteral (including subcutaneous, intramuscular,
intravenous, intradermal, intrathecal and epidural) administration. The formulations

may conveniently be presented in unit dosage form and may be prepared by any of

Gilead Exhibit 2029
PGR2023-00046 - Page 001262



WO 2008/104408 PCT/EP2008/001764

10

15

20

25

30

35

29

the methods well known in the art of pharmacy. Such methods include the step of
bringing into association the active ingredient with the carrier which constitutes one or
more accessory ingredients. In general the formulations are prepared by uniformly
and intimately bringing into association the active ingredient with liquid carriers or
finely divided solid carriers or both, and then, if necessary, shaping the product.

Formulations of the present invention suitable for oral administration may be
presented as discrete units such as capsules, cachets or tablets each containing a
predetermined amount of the active ingredient; as a powder or granules; as solution
or a suspension in an aquecus liguid or a non-aqueous liquid; or as an oii-in-water
liquid emulsion or a water-in-oil liquid emulsion. The active ingredient may also be
presented as a bolus, electuary or paste.

A tablet may be made by compression or molding, optionally with one or more
accessory ingredients. Compressed tablets may be prepared by compressing in a
suitable machine the active ingredient in a free-flowing form such as a powder or
granules, optionally mixed with a binder, lubricant, inert diluent, preservative, surface
active or dispersing agent. Molded tablets may be made by molding in a suitable
machine a mixture of the powdered compound moistened with an inert liquid diluent.
The tablets may optionally be coated or scored and may be formulated so as to
provide slow or controlled release of the active ingredient therein. For infections of
the eye or other external tissues e.g. mouth and skin, the formulations are optionally
applied as a topical ointment or cream containing the active ingredient(s) in an
amount of, for example, 0.075 to 20% w/w (including active ingredient(s) in a range
between 0.1% and 20% in increments of 0.1% w/w such as 0.6% w/w, 0.7% w/w,
etc), preferably 0.2 to 15% w/w and most preferably 0.5 to 10% w/w. When
formulated in an ointment, the active ingredients may be employed with either a
paraffinic or a water-miscible ointment base. Alternatively, the active ingredients may
be formulated in a cream with an oil-in-water cream base. If desired, the aqueous
phase of the cream base may include, for example, at least 30% w/w of a polyhydric
alcohol, i.e. an alcohol having two or more hydroxyl groups such as propylene glycol,
butane 1,3-diol, mannitol, sorbitol, glycerol and polyethylene glycol (including
PEG400) and mixtures thereof. The topical formulations may desirably include a
compound which enhances absorption or penetration of the active ingredient through
the skin or other affected areas. Examples of such dermal penetration enhancers
include dimethylsuifoxide and related analogs.

The oily phase of the emulsions of this invention may be constituted from

known ingredients in a known manner. While the phase may comprise merely an
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emulsifier (otherwise known as an emulgent), it desirably comprises a mixture of at
least one emulsifier with a fat or an oil or with both a fat and an oil. Optionally, a
hydrophilic emulsifier is included together with a lipophilic emulsifier which acts as a
stabilizer. It is also preferred to include both an oil and a fat. Together, the
emulsifier(s) with or without stabilizer(s) make up the so-called emulsifying wax, and
the wax together with the oil and fat make up the so-called emulsifying ocintment base
which forms the oily dispersed phase of the cream formulations.

The choice of suitable oils or fats for the formulation is based on achieving the
desired cosmetic properties, since the solubility of the active compound in most oils
likely to be used in pharmaceutical emulsion formulations is very low. Thus the cream
should optionally be a non-greasy, non-staining and washable product with suitable
consistency to avoid leakage from tubes or other containers. Straight or branched
chain, mono- or dibasic alkyl esters such as di-isoadipate, isocetyl stearate,
propylene glycol diester of coconut fatty acids, isopropyl myristate, decyl oleate,
isopropyl palmitate, buty! stearate, 2-ethylhexyl palmitate or a blend of branched
chain esters known as Crodamol CAP may be used, the last three being preferred
esters. These may be used alone or in combination depending on the properties
required. Alternatively, high melting point lipids such as white soft paraffin and/or
liquid paraffin or other mineral oils can be used.

Formulations suitable for topical administration to the eye also include eye
drops wherein the active ingredient is dissolved or suspended in a suitable carrier,
especially an aqueous solvent for the active ingredient. The active ingredient is
optionally present in such formulations in a concentration of 0.5 to 20%,
advantageously 0.5 to 10% particularly about 1.5% w/w. Formulations suitable for
topical administration in the mouth include lozenges comprising the active ingredient
in a flavored basis, usually sucrose and acacia or tragacanth; pastilles comprising the
active ingredient in an inert basis such as gelatin and glycerin, or sucrose and acacia;
and mouthwashes comprising the active ingredient in a suitable liquid carrier.

Formulations for rectal administration may be presented as a suppository with
a suitable base comprising for example cocoa butter or a salicylate. Formulations
suitable for nasal administration wherein the carrier is a solid include a coarse
powder having a particle size for example in the range 20 to 500 microns (including
particle sizes in a range between 20 and 500 microns in increments of 5 microns
such as 30 microns, 35 microns, etc), which is administered in the manner in which
snuff is taken, i.e. by rapid inhalation through the nasal passage from a container of

the powder held close up to the nose. Suitable formulations wherein the carrier is a
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liquid, for administration as for example a nasal spray or as nasal drops, include
aqueous or oily solutions of the active ingredient. Formulations suitable for aerosol
administration may be prepared according to conventional methods and may be
delivered with other therapeutic agents.

Formulations suitable for vaginal administration may be presented as
pessaries, tampons, creams, gels, pastes, foams or spray formulations containing in
addition to the active ingredient such carriers as are known in the art to be
appropriate.

Formulations suitable for parenteral administration inciude aqueous and non-
aqueous sterile injection solutions which may contain anti-oxidants, buffers,
bacteriostats and solutes which render the formulation isotonic with the blood of the
intended recipient; and aqueous and non-aqueous sterile suspensions which may
include suspending agents and thickening agents. The formulations may be
presented in unit-dose or multi-dose containers, for example sealed ampoules and
vials, and may be stored in a freeze-dried (lyophilized) condition requiring only the
addition of the sterile liquid carrier, for example water for injections, immediately prior
to use. Extemporaneous injection solutions and suspensions may be prepared from
sterile powders, granules and tablets of the kind previously described.

Preferred unit dosage formulations are those containing a daily dose or unit
daily sub-dose, as herein above recited, or an appropriate fraction thereof, of an
active ingredient.

It should be understood that in addition to the ingredients particularly
mentioned above the formulations of this invention may include other agents
conventional in the art having regard to the type of formulation in question, for

example those suitable for oral administration may include flavoring agents.

This invention includes controlled release pharmaceutical formulations
containing as active ingredient one or more compounds of the invention ("controlled
release formulations") in which the release of the active ingredient can be controlled
and regulated to allow less frequency dosing or to improve the pharmacokinetic or
toxicity profile of a given invention compound. Controlled release formulations
adapted for oral administration in which discrete units comprising one or more
compounds of the invention can be prepared according to conventional methods.

Additional ingredients may be included in order to control the duration of
action of the active ingredient in the composition. Control release compositions may
thus be achieved by selecting appropriate polymer carriers such as for example

polyesters, polyamino acids, polyvinyl pyrrolidone, ethylene-vinyl acetate copolymers,
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methylcellulose, carboxymethylicellulose, protamine sulfate and the like. The rate of
drug release and duration of action may also be controlled by incorporating the active
ingredient into particles, e.g. microcapsules, of a polymeric substance such as
hydrogels, polylactic acid, hydroxymethylcellulose, polyniethyl methacrylate and the
other above-described polymers. Such methods include colloid drug delivery systems
like liposomes, microspheres, microemulsions, nanoparticles, nanocapsules and so
on. Depending on the route of administration, the pharmaceutical composition may
require protective coatings. Pharmaceutical forms suitable for injectionable use
include sterile aqueous solutions or dispersions and sterile powders for the
extemporaneous preparation thereof. Typical carriers for this purpose therefore
include biocompatible aqueous buffers, ethanol, glycerol, propylene glycol,
polyethylene glycol and the like and mixtures thereof. '

In view of the fact that, when several active ingredients are used in
combination, they do not necessarily bring out their joint therapeutic effect directly at
the same time in the mammal to be treated, the corresponding composition may also
be in the form of a medical kit or package containing the two ingredients in separate
but adjacent repositories or compartments. In the latter context, each active
ingredient may therefore be formulated in a way suitable for an administration route
different from that of the other ingredient, e.g. one of them may be in the form of an
oral or parenteral formulation whereas the other is in the form of an ampoule for
intravenous injection or an aerosol.

The presented invention shows that a phosphate-modified nucleoside such as
2'-deoxy-adenine-5'-aspartyl-phosphoramidate is successfully recognized and
efficiently incorporated into a growing DNA strand by HIV RT and Therminator DNA
polymerase. This means that an aspartyl-phosphoramidate moiety can mimic a
pyrophosphate group and behave as a good leaving group in a nucleotidyl transfer.
Incorporation of phosphoramidate analogues, although to a lesser extent, was also
observed for histidyl and glycinyl phosphoramidates, respectively. Therefore, it is
feasible to use chain-terminating nucleotides coupled to aspartic acid through a
phosphoramidate linkage for a direct inhibition of HIV RT or other viral polymerases
as depicted in Figure 2A. Effective inhibition of HIV RT or other viral polymerases by
a modified nucleoside requires its activation by cellular nucleoside kinases and
conversion into a corresponding nucleoside triphosphate. Administration of AZT
phosphoramidate 9 as a substitute for AZT nucleoside triphosphate can therefore
eliminate a requirement for kinase activation. However, it is important to assess the

ability of HIV RT to recognize and insert AZT phosphoramidate 9 with satisfactory
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efficiency. A potential drawback of this approach could be the charged nature of
aspartyl phosphoramidate nucleotides. As a charged molecule, the aspartyl
phosphoramidate of AZT is not likely to pass through a cellular membrane unless
active transport is involved. However, intracellular diffusion is likely facilitated by
masking the negative charges of carboxylate moieties by means of esterification as
shown in Figure 2B. Once a protected aminc acid phosphoramidate analogue is in
the cytosol, it can be transformed back to a charged, acidic form through the action of
cellular esterases. These principles of monophosphate activation and subsequent
inhibition of viral polymerases, as shown in figure 2A and 2B for AZT, equally apply to
other chain-terminating nucleotides known in the art.

MANUFACTURE OF THE COMPOUNDS OF THE INVENTION
The synthesis of amino acid phosphoramidate nucleotide analogues of this

invention may be accomplished according to the method illustrated by scheme 2,
starting from a nucleoside monophosphate, which itself can be tailor-made by

phosphorylation of a suitable nucleoside.

Scheme 2
(@]
/R4 HO LI' o B
N HZ—(CHp)n—C_ ¢ | o
HO—IID—O o B R %
OH > (CHain OH R
OH R' (a) + (b) HC
57 \_4
R R

The compounds according to the invention may be synthesized by
derivatisation of the 5'-mono-phosphate nucleoside precursor molecule as illustrated
in Scheme 2. In a first step (a), the phosphate group of the 5-mono-phosphate

nucleoside is coupled with the Z-group of the reagent having structural formula (C)

R4

HZ—(CHz)n—-C< 5
R (©)

wherein Z, R* and R® are the same as defined for formula | and Ill. Said coupling
reaction results in the formation of a phosphate ester (when Z = O), phosphate amide
(when Z = NH or N-R) or phosphate thioester (when Z = S). Said coupling reaction
may be performed using any coupling agent (also referred to as dehydrating agent)
known in the art for esterification or amide formation, in particular using a
carbodiimide coupling agent, more in particular using dicyclohexylcarbodiimide

(DCC). The coupling reaction is performed at a temperature between room

Gilead Exhibit 2029
PGR2023-00046 - Page 001267



WO 2008/104408 PCT/EP2008/001764

10

15

20

25

34

temperature and reflux temperature of the solvent the reaction is perfomed in.
depending on the nature of R4 and RS5, additional acid, hydroxy or amine
functionalities in reagent (C) may be transiently protected to prevent these

functionalities from interfering with the condensation reaction between the phosphate

-acid and Z. Therefore, the synthetic route provides for an optional subsequent step of

deprotecting such functionalities.
Schemes 3 and 4 below illustrate a synthetic route for the synthesis of
pyrimidine and purine derived compounds according to the present invention

respectively.

Scheme 3
R R’
8 RB
R\’/J\N R \H\N
%
il . P HECRIN 0 s i X A
HO—P—O N7 o R HO—P—O N~ YO
I 0 J
;
OH R' (a) + (b) ©Hn HO R
N
R° R*
Scheme 4
]
R
9
R
4 Y.
R =N
/ 4
J N HZ—(CHn—C_, Q < | P
. I e o e
HO—p-—0 o N N > 2
bu o (a) * (b) on W58
oH R e
R R

Alternatively, the compounds according to the structural formula |, or any
specific embodiments thereof, may be obtained using a synthetic procedure as

illustrated by scheme 1 herein above.

EXAMPLES

EXAMPLE 1: SYNTHESIS

Scheme 5 depicts 16 specific phosphate-modified nucleotides, but is applicable to

other phosphate-modified nucleotides disclosed in this invention by introducing other

substituents for R" and R? (i.e. using other alkyl residues in stead of Methyl). L-amino
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acids were used for synthesis of all phosphoramidate analogues of the examples
wherein said amino acid is coupled to the phosphor atom with its a-amino function.
However, this procedure is applicable to all D- and L-amino acids (both natural and
unnatural) and organic phosphate-modified nucleotides that contain an amino group.
The deprotection of the amino acid moiety was carried out with 0.4 M sodium
hydroxide in methanol-water solution. For the isolation of the pure analogue
phosphate-modified nucleotides, silica gel column chromatography was employed
with /PrOH-NH3-H,O mixture as an elution system. A series of phosphoramidate
analogs coupled to a variety of natural L-amino acids synthesized as exampies in this
study is shown in Scheme 5, and Figure 1. Step a of the synthesis illustrated by
scheme 5 was performed with the use of DCC as coupling agent in a mixture of water
and tert-butanol under reflux temperature. Step b illustrated the optional

saponification using 0.4M NaOH in a mixture of water and methanol.

Scheme 5
EMBED

OH R5 O OH
R0
Table 1
R° | R® R |R®

1 |H | -CH,-COOH 1a | CH; | -CH,-COQOH
2 H -CHZ-CHz- 2a CH3 -CHz-CHz-

COOH COQOH
3 |H |[-H 3a | CH; | -H
4 |H | -CH; 4a | CH; | -CH,
5 | H | -CHx-Ph-OH 5a | CH; | -CH,-Ph-OH
6 |H n 6a | CH; :

—CHZ’@ —-cHz‘<\j!l
7 H -CHz-OH 7a CH3 -CHz-OH
8 |H COOH 8a | CHs COOMe

[ h— [ N—
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Typical experimental procedure for synthesis of 5&'-amino acid
phosphoramidates of 2'-deoxyadenine. This procedure is however generally

applicable to other phosphoramidates of the invention.

Synthesis of 2'-deoxy-adenosine-5'-dimethylaspartyl-phosphoramidate (1a)

In a two neck flask, 2'-deoxyadenosine-5-monophosphoric acid hydrate (200

mg, 0.572 mmoles) and L-aspartic acid dimethyl ester hydrochloride (791 mg, 4

mmoles, 7 equiv.) were dissolved in a mixture of tert-butanol (9 mi) and H,O (2ml). A

few drops of triethylamine (Et;N) were added to the soiution to facilitate dissoiution.

An appropriate amount of N,N'-dicyclohexylcarbodiimide (DCC) (826 mg, 4 mmoles,

7 equiv.) was dissolved under argon in 1 m! of tert-butanol and was dropwise added

to the reaction mixture. The reaction mixture was refluxed carefully for 3-4 hours

while stirring under argon. The progress of the reaction was monitored by TLC

(iPrOH:NH3:H,0O). Upon completion, the reaction mixture was cooled down and the

solvent was removed by rotary evaporation. The product was isolated by silica

column chromatography eluting with CHCI;:MeOH:H,0O gradient affording the product
as a white solid (238 mg, 87.8% yield) that was characterised as follows:

- 'H NMR (300 MHz , DMSO-d;): & 8.42 (s, 1H), 8.14 (s, 1H), 7.30 (s, 2H NH,),
6.36 (t, J=7.0, 1H, H1'), 444 (s, 1H, H3"), 4.06-3.87 (m, 2H, H4', CHCOOCHS3),
3.81-3.69 (m, 2H, H5'), 3.57 (s, 3H, CHCOOCHj), 3.55 (s, 3H, CH,COOCH;),
2.79-2.58 (m, 3H, H2', CH,), and 2.35-2.19(m, 1H, H2') ppm;

- 3C (500 MHz, DMSO-ds): & 174.04 (d, J(C,P) = 25), 171.59 (d, J(C,P) = 15.0),
156.46, 153.09, 149.71, 139.80, 119.31, 86.81 (d, J(C,P) = 30.0), 83.51, 71.83,
64.61,52.26, 51.84, 50.71, 39.08, and 35.88 ppm;

- ¥P NMR (300 MHz, H,0): 6 5.73;

- MS (ESI): [M-H] = 473.4 High res. MS (ESI): m/z calculated for C;gH23NgOgP
475.1324, actual 475.1333.

Synthesis of 2'-deoxy-adenosine-5'-aspartyl-phosphoramidate (1)
A solution (4-5 ml) of 0.4 M NaOH (MeOH:H;O 4:1) was added to 2-deoxy-
adenine-5"-dimethoxyaspartyl phosphoramidate (238 mg, 0.507 mmoles) and a

deprotection reaction was carried out at room temperature while stirring under argon
for 2-4 hours. The course of the reaction was monitored by TLC (/PrOH:NH3:H,0)
until the disappearance of the starting material. Once the starting material has
disappeared, the reaction mixture was neutralized by addition of 2M TEAA. The

solvent was removed under reduced pressure and the resulting residue was dried by
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lyophilization. The desired product was purified by silica column chromatography

eluting with /PrOH:NH;3:H,;O gradient. The product was isolated and concentrated by

lyophilization to provide a white solid (137 mg, 61.1%) that was characterised as
follows:

- 'H NMR (300 MHz , D,O): 5 8.39 (s, 1H), 8.15 (s, 1H), 6.39 (, J = 7.2, 1H, H1",
461 (dd, J=8.7,5.7, 1H, H3'), 4.16 (s, 1H, CHCOOQOCH,;), 3.99-3.76 (m, 2H, H5’),
3.75-3.605 (m, 1H, H4'), 2.80-2.64 (m, 1H, H2"), and 2.56-2.30 (m, 3H, H2', CH,)
ppm;

- 'C {300 MHz, D,0O):  177.50, 174.14, 155.33, 152.40, 148.38, 139.38, 86.11 (d,
J(C,P) = 39.0), 83.66 (d, J (C,P)= 18.0), 71.32 (d, J(C,P) = 9.0), 63.98 (d, J(C,P) =
21.0),52.19, 39.13 (d, J(C,P) = 30), and 36.48 ppm;

- %P NMR (300 MHz, D,O): 6 6.71;

- MS (ESI). [M-H] = 445.1 High res. MS (ESI): m/z calculated for Ci4H1gNgOoP
445.0872, actual 445.0864.

Amino acid phosphoramidates 2-8 and 2a-8a were synthesized similarly to 1 and 1a

using the same experimental procedure:

2'-deoxy-adenosine-5'-dimethylglutamyl-phosphoramidate  (2a) (MW = 488.39,

C17H25NeOgP, yield 80.2%) was characterised as follows:

- 'H NMR (300 MHz , DMSO-d): 5 8.39 (s, 1H), 8.13 (s, 1H), 7.287 (s, 2H NH,),
6.34 (t, /=6.9, 1H, H1'), 4.41 (s, 1H, H3'), 3.92 (s, 1H, CHCOOCHg3;), 3.73-3.66
(m, 3H, H4', H5"), 3.55 (s, 3H, CHCOOCH;), 3.52 (s, 3H, CH,COOCH;), 2.77-2.60
(m, 1H, H2"), 2.42-2.18 (m, 3H, H2', CH,), and 1.93-1.58 (m, 2H, CH,) ppm;

'3C (300 MHz, D,0) 5 176.38 (d, J = 15), 175.74, 155.38, 152.56, 148.59, 140.27,
139.75 , 118.50, 85.96 (J(C,P) = 36.0), 83.60, 71.72, 63.89 (d, J(C,P) = 21.0),
53.88, 52.52, 52.05, 38.85, 29.66, and 28.46 (d, J(C,P) = 27);

- %P NMR (300 MHz, D,0O): 8 6.19; and

- MS (ESI): [M+Na] = 459.5 High res. MS (ESI): m/z calculated for Cy7H25NgOoP
487.1342 [M-H], actual 487.1319.

2'-deoxy-adenosine-5-glutamyl-phosphoramidate (2) (MW = 460.33, CisH,1NgOqP,

yield 61%) was characterised as follows:

- "H NMR (300 MHz , D,O): & 8.39 (s, 1H), 8.13 (s, 1H), 6.40 (t, J = 6.9, 1H, H1"),
4.58 (s, 1H, H3'), 4.15 (s, 1H, CHCOOCH;), 3.94-3.76 (m, 2H, H5'), 3.47-3.33 (m,
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1H, H4'), 2.78-2.61 (m, 1H, H2'), 2.55-2.41 (m, 1H, H2'), 2.17-2.03 (m, 2H, CH,),
and 1.85-1.61 (m, 2H, CH,) ppm;

3P NMR (300 MHz , D,0): 6 7.17;

'3C (500 MHz, D,0) & 182.88, 181.57, 155.34, 152.50, 148.49, 140.27, 139.77,
118.38, 86.06, 83.56 (d, J(C,P) = 40), 71.39, 63.93, 56.71, 39.15, 33.76, and
31.90 ppm;

MS (ESI): [M-H] = 459.1 High res. MS (ESI): m/z calculated for CisHz;NgOgP
459.1029 [M-H], actual 459.1029.

2'-deoxy-adenosine-5'-methylglycidyl-phosphoramidate  (3a) (MW = 402,29,

C,3H419NgO;P, yield 69.8%) was characterised as follows:

'"H NMR (300 MHz , DMSO-de): & 8.41 (s, 1H), 8.13 (s, 1H), 7.25 (s, 2H, NHz),
6.34 (t, J = 6.6), 4.44 (s, 1H, H3"), 3.98-3.88 (m, 1H, H4"), 3.82-3.69 (m, 2H, H5"),
3.55 (s, 3H, CHCOOCH)S,), 3.50 (d, J 3, 2H, CH,), 2.77-2.61 (m, 1H, H2"), and
2.34-2.17 (m, 1H, H2') ppm;

3P NMR (300 MHz, DMSO-d;): 8 4.44 ppm; and

MS (ESI): [M-H} = 401.1 High res. MS (ESI): m/z calculated for C43H1gNsO;P
401.0974 [M-H], actual 401.0987.

2'-deoxy-adenosine-5'-glycidyl-phosphoramidate (3) (MW = 388.27, C4,H;;NsO;P,

yield 22.2%) was characterised as follows:

'H NMR (300 MHz , D,O): 5 8.29 (s, 1H), 8.02 (s, 1H), 6.32 (br s, 1H, H1"), 4.58
(s, 1H, H3'), 4.15 (s, 1H, H4'), 3.87 (s, 2H, H5"), 3.24 (d, J = 8.4, 2H, CH,), 2.80-
2.60 (m, 1H, H2"), and 2.57-2.38 (m, 1H, H2'") ppm;

3'P NMR (300 MHz, D,O): 6 8.15 ppm;

MS (ESI): [M-H] = 387.1 High res. MS (ESI): m/z calculated for C,,H:;NgO;P
387.0818 actual 387.0810.

2'-deoxy-adenosine-5'-methylalanyl-phosphoramidate _ (4a) (MW = 416.32,

C14H21NgO;P, yield 94.2%) was characterised as follows:

"H NMR (300 MHz , DMSO-d;): & 8.41 (s, 1H), 8.13 (s, 1H), 7.26 (s, 2H, NH,),
6.35(t, J=6.6, 1H, H1"), 4.44 (t, J = 2.7, 1H, H3'), 3.98-3.88 (m, 1H, H4'), 3.83-
3.69 (m, 3H, H5', CHCOOH), 3.51 (s, 3H, CHCOOCHj,), 2.77-2.61 (m, 1H, H2"),
2.34-2.20 (m, 1H, H2'), and 1.14 (d, J = 1.9, 3H, CH3) ppm;

3'P NMR (300 MHz, DMSO-de): 8 3.37; and

Gilead Exhibit 2029
PGR2023-00046 - Page 001272



WO 2008/104408 PCT/EP2008/001764

10

15

20

25

30

35

39

- MS (ESI): [M-H] = 415.1 High res. MS (ESI): m/z calculated for C;H2;NsO/P
415.1131 actual 415.1143.

2'-deoxy-adenosine-5"-alanyl-phosphoramidate (4) (MW = 402.29, C43HsN:QO,P, yield

94.9%) was characterised as follows:

- "H NMR (300 MHz , DMSO-d5): 8 8.44 (s, 1H), 8.13 (s, 1H), 7.29 (br s, 2H, NH,),
6.35 (t, J = 6.7, 1H, H1'), 4.45 (s, 1H, H3'), 3.96 (s, 1H, H4'), 3.43-3.25 (m, 2H,
H5"), 3.45-3.25 (m, 1H, CHCOOH), 2.78-2.60 (m, 1H, H2'), 2.35-2.19 (m, 1H,
H2"), and 1.08 (d, J = 6.8, 3H, CH5) ppm;

- *'P NMR (300 MHz , D,O): 8 8.15; and

- MS (ESI): [M-H]= 401.1 High res. MS (ESI): m/z calculated for C;3HgNgO7P
401.0974 actual 401.0957.

2'-deoxy-adenosine-5-methyityrosinyl-phosphoramidate  (5a) (MW = 508.42,

Ca0H25NsOgP, yield 45%) was characterised as follows:

- 'H NMR (300 MHz , DMSO-ds): & 9.46 (s, 1H, OH), 8.42 (s, 1H), 8.12 (s, 1H),
7.27 (s, 2H, NHy), 6.87 (d, J = 8.4, 2H, Ar), 6.61 (d, J = 8.1, 2H, Ar), 6.34 (t, J =
6.9, 1H, H1' ), 5.74 (br s, 1H, 3'-OH), 4.39 (s, 1H, H3"), 3.97-3.75 (m, 2H, H4',
CHCOOCHs3;), 3.74-3.59 (m, 2H, H5'), 3.45 (s, 3H, CHCOOCHS3;), 2.82-2.60 (m,
3H, H2', CH,), and 2.32-2.18 (m, 1H, H2') ppm;
3C (300 MHz, D,0) 8 176.53 (d, J(C,P) = 18), 155.39, 154.01, 152.52, 148.58,
139.63, 130.20, 128.38, 114.94, 85.88 (J(C,P) = 36.0), 83.49, 71.15, 63.78,
56.28, 52.31, 38.92, 38.87, 38.87;

- ¥P NMR (300 MHz , DMSO): & 3.09; and

- MS (ESI) [M+H]=509.1 High res. MS (ESI): m/z calculated for CygHysNgOsP
509.1549 actual 509.1547.

2'-deoxy-adenosine-5'-tyrosinyl-phosphoramidate (5) (MW = 494.39, C;oH23NgOsP,
yield 92.1%) was characterised as follows:

'H NMR (300 MHz, DMSO-ds): & 8.42 (s, 1H), 8.13 (s, 1H), 7.27 (s, 2H, NH>), 6.94 (d,
J=8.4,2H, Ar), 6.56 (d, J = 8.4, 2H, Ar), 6.33 (t, J= 6.3, 1H, H1"), 5.41 (br s, 1H, 3"-
OH), 4.36-4.26 (m, 1H, H3'), 3.83-3.74 (m, 1H, H4"), 3.57-3.56 (m, 2H, H5"), 3.19-3.05
(m, 1H, CHCOOH), 3.45 (s, 3H, CHCOOCH,), 2.45 (d, J = 8.3, CH,), 2.60-2.52 (m,
1H, H2"), 2.28-2.18 (m, 1H, H2').

3P NMR (300 MHz, D,0): & 6.23
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MS (ESI): [M-H] =493.2 High res. MS (ESI): m/z calculated for CigH23NgOgP
493.1237 actual 493.1212.

2'-deoxy-adenosine-5'-methylhistidyl-phosphoramidate  (6a) (MW =  482.39,
C17H23NgO;P, yield 49.5%) was characterised as follows:

'H NMR (300 MHz , DMSO-ds): 5 8.40 (s, 1H), 8.17 (s, 1H), 8.13 (s, 1H), 7.26 (s, 2H,
NH,), 7.05 (s, 1H), 6.35 (1, J = 6.6, 1H, H1"), 4.41 (t, J = 2.7, 1H, H3'), 3.94 -3.92 (s,
1H, CHCOOCH3), 3.83-3.65 (m, 2H, CHy), 3.53 (s, 3H, COOCH};), 2.89 (ddd, J = 5.1,
15.0, 33.0, 2H, H5%, 2.75 -2.61 (m, 1H, H2"), 2.33-2.19 (m, 1H, H2') .

¥P NMR (300 MHz , DMSO-ds): 6 3.77

MS (ESI): [M+H] = 483.0

2'-deoxy-adenosine-5"-histidyl-phosphoramidate (6) (MW = 468.36 , C;gH,1NsO;P,
yield 72.9%) was characterised as follows:

'"H NMR (300 MHz , D;0): & 8.30 (d, 1H, J = 1.5), 8.29 (s, 1H), 8.03 (s, 1H), 6.95 (s,
1H), .33 (t, J = 6.9, 1H, H1’), 4.57 (dt, J = 3.3, 6.3, 1H, H3'), 4.14 (s, 1H, H3'), 3.94-
3.78 (m, 2H, H5'), 3.71-3.59 (m, 1H, CHCOOH), 2.85-2.64 (m, 3H, H2', CH,), 2.55-
2.42 (m, 1H, H2").

BC (600 MHz, DMSO-dg): & 178.29 (d, J(C,P) = 33.7), 155.02, 152.32, 148.42,
139.55, 132.34, 129.21, 118.14, 116.12, 85.67 (d, J(C,P) = 36.4), 83.26, 70.93, 63.59
(d, J(C,P) = 19.3), 55.86, 38.32, 29.34 (d, J(C,P) = 11.2), 23.52.

%P NMR (300 MHz , D,O): 5 6.44

MS (ESI): [M-H]=467.1 High res. MS (ESI): m/z calculated for C1sH;NgO;P 467.1193
actual 467.1191.

2'-deoxy-adenosine-5-methylserinyl-phosphoramidate = (7a) (MW =  432.32,
C14H21NgOgP, yield 77.8%) was characterised as follows:

'H NMR (300 MHz, DMSO-de): 8 8.41 (s, 1H), 8.14 (s, 1H), 7.26 (s, 2H NH), 6.35 (t,
J = 6.6, 1H, H1'), 4.50-4.39 (m, 1H, H3"), 4.00-3.89 (m, 1H, H4'), 3.85-3.65 (m, 3H,
H5', CHCOOCH;), 3.57 (s, 3H, CHCOOCH,), 3.52 (d, J = 4.8, 2H, CH,0OH), 2.77-2.60
(m, 1H, H2"), 2.33-2.02 (m, 1H, H2").

3C (300 MHz, D,0O) & 174.79 (d, J = 18), 155.28, 155.45, 148.42, 152.56, 139.64 ,
118.43, 85.89 (J(C,P) = 36.0), 83.61, 71.11 (d, J(C,P) = 18), 64.03 (d, J(C,P) = 21),
63.55 (d, J(C,P) = 24.0), 60.11, 57.38. 52.60, 38.87, 16.75.

%P NMR (300 MHz, DMSO-dj): 8 4.19
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MS (ESI). [M-H] = 431.1 High res. MS (ESI). m/z calculated for Cq4H21NgOsP
431.1080 [M-H], actual 431.1109.

2'-deoxy-adenosine-5-serinyl-phosphoramidate (7) (MW = 418.29, C;3H;9NsOsP,
yield 75.3%) was characterised as follows:

'"H NMR (300 MHz , D;O): & 8.36 (s, 1H), 8.13 (s, 1H), 6.39 (t, J = 7.2, 1H, H1"),
4.578 (dt, J= 2.7, 5.4, 1H, H3'), 4.20-4.13 (m, 1H, CHCQOH), 3.90-3.84 (m, 2H, H5'),
3.60-3.42 (m, 3H, H4', CH,0OH), 2.78-2.63 (m, 1H, H2'), 2.55-2.44 (m, 1H, H2').

3C (300 MHz, D,0) & 174.79 (d, J(C,Pj = 18), 155.28, 155.45, 148.42, 152.56,
139.64 , 118.43, 85.89 (J(C,P) = 36.0), 83.61, 71.11 (d, J(C,P) = 18), 64.03 (d, J(C,P)
= 21),63.55 (d, J(C,P) = 24.0), 60.11, 57.38. 52.60, 38.87, 16.75.

3P NMR (300 MHz, D,0): 5 7.28

MS (ESI): [M-H] = 417.1 High res. MS (ESI): m/z calculated for C,3H19NgOgP
417.0923 [M-H]}, actual 417.0912.

2'-deoxy-adenosine-5'-dimethylprolinyl-phosphoramidate ~ (8a) (MW = 442.36,

C1sH23NgO;P, yield 38.9%) was characterised as follows:

"H NMR (300 MHz , DMSQ-dg): 5 8.43 (s, 1H), 8.13 (s, 1H), 7.28 (s, 2H NH>), 6.35
(t, J=6.9, 1H, H1"), 4.44 (s, 1H, H3'), 4.14-4.00 (s, 1H, H4"), 3.88-3.64 (m, 3H, H5/,
CHCOOCHj3), 3.53 (s, 3H, CHCOOCH;), 3.25-3.10 (m, 2H, CH;), 3.10-2.98 (m, 2H,
CHy), 2.97-2.83 (m, 2H, CH), 2.81-2.64 (m, 1H, H2'), 2.37-2.188 (m, 1H, H2'), 2.11-
1.85 (m, 1H, H2').

MS (ESI). [M-1] = 441.1 High res. MS (ESI): m/z calculated for CigH23NgO7P
441.1287 actual 441.1266.

2'-deoxy-adenosine-5'-prolinyl-phosphoramidate (8) (MW = 428.23, C;5H,1NsO;P,
yield 64.5%) was characterised as follows:

'H NMR (300 MHz , DMSO-dq): 8 8.32 (s, 1H), 8.13 (s, 1H), 6.37 (t, J = 6.3, 1H,
H1'), 4.65-455 (m, 1H, H3'), 4.19-4.07 (m, 1H, H4’), 3.96-3.72 (m, 3H, H5,
CHCOOH), 3.02-2.84 (m, 2H, CH,), 2.83-2.60 (m, 1H, CH,), 2.60-2.47 (m, 1H, CH,),
2.04-1.83 (m, 1H, H2"), 1.76-1.47 (m, 3H, H2', CH,).

MS (ESI): [M-1]= 427.1 High res. MS (ESI): m/z calculated for CysH21NgO;P 427.1131
actual 427.1116.

EXAMPLE 2 — Biological assay
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RT and DNA polymerase assays

Primers and temblates used in the study (an underlined region is a sequence

complementary to the primer):

SEQ ID NO:1 5-®P-CAGGAAACAGCTATGAC-3' (P1)

SEQ ID NO:2 5-CCCCTGTCATAGCTGTTTCCTG-3' (T1)

SEQ ID NO:3 5-CCTTTGTCATAGCTGTTTCCTCCCTTTGTCATAGCTGTTTCCTG-
3 (T3)

SEQ ID NO:4 5-CTTTTTTTGTCATAGCTGTTTCCTGC-3' (T5)

3p 5'-labeling of a primer (P1)

Labeling of a primer (200 pmol, P1) was accomplished with 5'-[y-**P]JATP (GE
Healthcare) and T4 Polynucleotide kinase (NEB) and purified using Hlustra™
MicroSpin™ G-25 columns (GE Healthcare).

Single nucleotide incorporation by HIV Reverse Transcripates (HIV RT)

A typical single nucleotide incorporation and primer extension assays using
HIV RT polymerase was carried out similar to one described in the literatureADDIN.
HIV RT polymerase was purchased from GE Healthcare and was supplied as either
12 or 30 U/uL stock solution. The final concentration of HIV RT in a reaction mixture
was 0.03-0.003 U/pL. A primer/template duplex mixture was prepared by combining
appropriate amounts of a 5'-*P-labeled primer (P1) and a template in 1:2 molar ratio
to provide a 4X solution with 0.5 pM primer concentration. The polymerase reactions
were carried out in a 5X RT buffer containing 250 mM TRIS-HCL, 250 mM KCI, 50
mM MgCl,, 2.5 mM spermidine, 50 mM DTT, pH 8.3. For the single nucleotide
incorporation assay, a P1/T1 primer-template pair was used whereas the primer
extension study was performed with P1/T3 and P1/T5 primer-template pairs.

Briefly, a mixture containing 5 pL of the 4x primer/DNA duplex solution and 5
pL of 4x polymerase solution was pre-incubated at 37°C for 2 min to ensure
formation a DNA polymerase/DNA duplex complex. Simultaneously, 2X solutions of
dNTP to provide final concentrations of 100 uM, 200 uM, 500 pM, and 1 mM were
also pre-incubated at 37°C for 2 min as well. The polymerase reaction in a total
volume of 20 pyL was initiated by addition of 10 yL of the 2X dNTP solution to the
DNA polymerase/DNA duplex mixture. The reactions were run at 37°C and aliquots
(2.5 pL) were removed at specified time points and mixed with 10 uL of a quenching
buffer containing 80% formamide, 2 mM EDTA, 1X TBE. Quenched reactions were
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analyzed by loading 2 pL of a reaction sample onto a 20% denaturing polyacrylamide
gel (19:1 acrylamide:bisacrylamide, 7M urea, 0.4mm x 30 cm x 40 cm) made in 1X
TBE buffer (30mM Tris-borate, 2mM EDTA, pH 8.3). The gel was pre-equilibrated for
2 hours before loading and the reactions were run along with a tracking dye marker
containing bromophenol blue (BB) and xylene cyanol (XC) until the BB dye had run
2/3 of the total gel length. For visualization, gels were scanned using a Cyclone
Phosphoroimager.

Primer extension study with HIV RT and Therminator DNA polymerase was
performed in a fashicn similar to the single nucleotide incorporation experiments. Two

sets of primer/template complexes were used: P1/T3 and P1/T5.

Single nucleotide incorporation by Therminator DNA polymerase

In the case of Therminator DNA polymerase, the enzyme was obtained from
Westburg (NEB) (2 U/uL) and the reactions were carried out in a 10X Thermopol
reaction buffer containing 20 mM TRIS-HCI, 10 mM KCI, 2 mM MgSQO,, 0.1%Triton X-
100, pH 8.8. The final concentration of the Therminator DNA pol in the reaction
mixture was 8.33x10™ U/uL. The polymerase reaction involving Therminator DNA
polymerase or any other thermostable polymerase (Vent (exo’), Tagq DNA
polymerase) was carried out in a similar way as the HIV RT reaction with some
modifications. The dNTP solutions and the primer/template/DNA polymerase mixture
solutions were topped with mineral oil (30-60 uL) and pre-incubated at 70°C for 2

min. The polymerase reactions were performed at 70°C as well.

Steady state kinetics of single nucleotide incorporation

The steady steate kinetics of a single nucleotide incorporation of an amino
acid phosphoramidate (AA-dAMP) and of a natural nuclecside triphosphate (dATP)
was determined by the gel-based polymerase assayADDIN. In all the experiments,
the template T1 and the primer P1 were used (Table 1). The primer and template in
1:2 molar ratio were hybridized in a buffer containing 20 mM TRIS-HCI, 10 mM KCI, 2
mM MgSQO,, 0.1%Triton X-100, pH 8.8 and used in an amount to provide 125 nM
concentration of the primer in each 12 plL reaction. The range of concentrations for
amino acid phosphoramidates was optimized according to a K, value for the
incorporation of an individual nucleotide. In the case of HIV RT (Amersham
Bioscience (GE Healthcare), 30 U/uL), reaction mixtures containing the enzyme in
concentration to attain 5-20% conversion and appropriate substrate concentration

(nucleoside phosphoramidate or natural dNTP) were incubated at 37°C and run for 8-
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10 different time intervals. Kinetic analysis of single nucleotide incorporation by
Therminator DNA polymerase (NEB, 2 U/pL) was performed similarly except the
incubations and polymerase reactions, which were carried out at 70°C. To prevent
solvent condensation/evaporation, the reaction mixtures were topped with mineral oil.
The reactions were quenched by addition of the buffer containing 80% formamide, 2
mM EDTA, 1X TBE buffer. The analysis of polymerase reactions was performed by
polyacrylamide gel electrophoresis (20% (19:1 mono:bis), 7M urea, 30 cm x 40 cm x
0.4 mm). The relative band intensities were measured using OptiQuant software. The
rates of incorporation (V) were calculated based on the percentage of the extension
production (n+1 band). The kinetic parameters (V,.x and Kg) were determined by
plotting V (pmol/min-U) versus substrate concentration and fitting the data point to a

rectangular hyperbola using GraphPad Prism software.

EXAMPLE 3 - synthesis of oligonucleotides
Single nucleotide incorporation by HIV RT

HIV reverse transcriptase is involved in the copying of the HIV genome and
uses deoxy- and ribonucleotides as substrates. Furthermore, HIV RT is an error-
prone polymerase and has high mutation rate. Therefore, the essential role of the HIV
RT in viral replication and its flexibility and tolerance toward modified nucleotides
renders this enzyme a primary target in treatment of HIV infection. In the presented
study, the ability of HIV RT to incorporate a series of amino acid phosphoramidate
nucleoside analogs was investigated by the gel-based single nucleotide incorporation
assay.

Among amino acid phosphoramidate nucleosides (1-6 and 1a-6a), unexpected and
remarkable results were observed with Asp-dAMP (1) (Figure 3).

This phosphoramidate analog was recognized by HIV RT and efficiently
incorporated into a growing primer strand resulting in 90% conversion to a (n+1)
strand in 60 min (500uM nucleotide concentration). At the same conditions,
incorporation of His-dAMP(6), Gly-dAMP (3), and Pro-dAMP (8) was 1.5, 6.5, and 3.7
fold less efficient, respectively. Efficient incorporation of Asp-dAMP (24.1%) was also
observed when the substrate concentration was decreased 10 fold. However,
significantly lesser incorporation of amino acid phosphoramidate was detected for
nucleosides coupled to non-polar, hydrophobic amino acids. Ala-dAMP and Tyr-
dAMP behaved as poor substrates leading to merely 7- and 10-fold reduction in

primer extension, respectively (Figure 4).
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Interestingly, no incorporation occurred when respective methyl ester derivatives 1a-
8a were used as substrates in the polymerase reaction. Another unexpected result
was observed with Glu-dAMP analog (2) that also acted very poorly as a HIV RT
substrate. These observations suggest that recognition and incorporation of AA
dAMPs are likely to be dictated by the chemical structure and electrostatics of the

amino acid moiety.

Single nucleotide incorporation by Therminator DNA polymerase

Yet another polymerase enzyme that demonstrates similar irends in
recognition and utilization of AA-dAMPs is Therminator DNA polymerase, a variant of
(9°N-7) Thermococcus sp. DNA polymerase. This enzyme demonstrated effective
recognition and incorporation of a number of nucleotides bearing unnatural
nucleobase and sugar moietiesADDIN. Likewise, probing of AA-dAMP incorporation
directed by Therminator DNA polymerase revealed property of analogs 1, 3, and 6 to
act effectively as alternative substrates in the DNA polymerization reaction (Figure 5
and 6).

Yet again, the best results were obtained with Asp-dAMP, which led to 25.2%
primer extension over 60 min at 500uM nucleoside concentration. At the same
conditions, the similar results were obtained for Gly-dAMP and His-dAMP (26% and
25.4% primer extension, respectively). In the case of Glu-dAMP and methyl protected
AA-dAMPs, Therminator DNA polymerase displays selectivity analogous to HIV
reverse transcriptase and fails to direct incorporation of those phosphoramidate

analogs (Figure 6).

Single nucleotide incorporation by other DNA polymerases

The remarkable property of Asp-dAMP encouraged further investigation and
testing 1 as a substrate for other DNA polymerases. However, in the case of Taq,
Vent (exo’), and KF (exo’) DNA polymerases, recognition and incorporation efficiency
were significantly less appealing. Incorporation and primer extension were observed
only in the case of KF (exo”) DNA po! demonstrating 32.5% conversion of the primer
strand in 60 min. This is in contrast to Taqg and Vent (exo’) DNA polymerases that
failed to insert 1 into a growing primer strand. The diversity in incorporation selectivity
that are observed among the polymerases (Therminator, Taq, Vent (exo’), KF (exg’),
and HIV reverse transcriptase) could indicate the differences in the active site

flexibility and tolerance to the triphosphate modifications (Figure 7).
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Primer extension by HIV RT

The further investigation of Asp-dAMP recognition by the reverse
transcriptase focused on ability of HIV RT to direct template dependent incorporation
of more than one phosphoramidate nucleosides. For this purpose, template T3
containing a string of three thymidine nucleobases flanked with cytidine nucleobases
at the 3' end and the template T5 that has an overhang of seven thymidine residues
were used. Ability to HIV RT to synthesize a DNA sequence using phosphoramidate
nucleotides as substrates was tested among Asp-dAMP, His-dAMP, Gly-dAMP, and
Pro-dAMP.

Among this series of phosphoramidate nucleoside, the most encouraging
results using T3 template were observed with Asp-dAMP and His-dAMP which were
used by HIV RT to extend a primer with three adenine nucleobases (n+3 product)
(Figure 8 and 9).

However, after 60 min of the polymerase reaction the (n+2) product
predominates over the (n+3) product (56.3% vs. 5.2% for Asp-dAMP and 67.1% vs.
13.5% for His-dAMP). Interestingly, efficiency of DNA synthesis with His-dAMP at
500 uM substrate concentration is similar or better to that when Asp-dAMP serves as
the substrate (67.1% vs. 56.3%, respectively, for the synthesis of the (n+2) primer).
This is in contrast to the single nucleotide incorporation results that indicate that His-
dAMP is worse than Asp-dAMP as a substrate for HIV RT.

In the case of the T5 template with the overhang of seven thymidine
nucleobases, HIV RT indeed generates (n+6) and (n+7) products at a very little
extent while the (n+2) and (n+3) products are prevalent (Figure 10). The obvious
stalling of the HIV RT polymerase after incorporation of two adenine nucleobases
might indicate substrate inhibition or a template sequence effect. The primer strand
extension for one hour with 500 uM of Gly-dAMP or Pro-dAMP takes place with low

efficiency and does not resuit in the formation of the full-length extension products.

Primer extension by Therminator DNA polymerase

The Therminator DNA pol mediated addition of amino acid phosphoramidate
nucleosides instead of natural dNTPs at the 3' terminal end was investigated for
several AA-dAMPs. Similarly, to the case of HIV RT, the best results were observed
with AspdAMP phosphoramidate, which was successfully incorporated across from a
string of thymidine residues (T3 template) to provide a (n+3) product (Figure 11).
However, when His-dAMP and Gly-dAMP were used as substrates for Therminator

DNA polymerase, the primer extension took place with significantly lesser efficiency
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(13.6% and 18.1% of primer extension, respectively) with the (n+1) product being
predominant and halted after addition of two nucleoside phosphoramidate residues
(Figure 12). The primer extension with Pro-dAMP was very ineffective and resulted
only in addition of one nucleoside phosphoramidate residue at the primer’s end.

5 In the case of the T6 template with the overhang of seven thymidine residues,
the predominant product of the primer extension was the (n+2) oligonucleotide.
Nonetheless, Therminator DNA polymerase was able to carry out the extension of the
T5 primer with Asp-dAMP phosphoramidate and incorporate up to five adenine
residues.

10

HIV Reverse Transcriptase

Steady state kinetics for single nucleotide incorporation was determined by the
gel based polymerase assay. The kinetics analysis (Table 1) shows that V., for
incorporation of 1 is only 3 fold lower than that for a HIV RT natural substrate (dATP),

15 however, the K, value for Asp-dAMP is 400 fold higher as compared to dATP.
Therefore, as a result, the specificity, or a Vna/Kn value, for insertion of amino acid
phosphoramidate against a natural nucleobase is reduced 1300 fold. The
significantly higher K., value for an unnatural amino acid phosphoramidate analog
than one for the natural substrate suggests that the phosphoramidate substrate

20 dissociates from the active site more readily and faster. However, small difference in
Vmax values (3 fold) indicates that once the amino acid phosphoramidate substrate is
bound at the active site nucleotidyl transfer takes place with the efficiency and the
rate slightly lower than in the case of the natural substrate. It probably also indicates
that the bound Asp-dAMP fits the polymerase active site well and adapts geometry

25 and orientation that closely resembles dATP.

TableSEQARABIC 2 - Steady state kinetics of Asp-dAMP incorporation by

HIV RT
Substrate  Vpyax (pmol/min-U) Kn (HM) Vimax/Km (><105)
dATP 8.39 +0.82 0.46 £ 0.15 18.1
1 2.63 +0.13 185.3 + 24.55 0.014
30 EXAMPLE 4 - Primer extension experiments with novel aspartic acid

phosphoramidate nucleotides
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Highly purified 2'-deoxynucleoside triphosphates used in DNA polymerase
reactions were purchased from Pharmacia.
Synthesis of aspartic acid phosphoramidate nucleosides
2'-Deoxynucleoside 5-monophosphate (1.00 mmol) and L-aspartic acid methyl
ester/N-Me-L-aspartic acid methyl ester (7.00 mmol) were dissolved in 'BuOH (9.1
mL) and water (3.1 mL). A few drops of triethylamine were added to facilitate
dissolution. Then, a solution of DCC (5.00 mmol) in 'BuOH (6.7 mL) was added and
the reaction mixture was refluxed for 2-3 hours while stirring under argon. The
progress of the reaction was followed by TLC 'PrOH:NH;H.O (7:1:2). Upon
completion, the reaction mixture was cooled down and the solvents were removed by
rotatory evaporation. The residue was resuspended in water and extracted with
diethyl ether. The aqueous phase was then lyophilized. The residue was subjected to
column chromatography on silica gel using the following solvent gradient:
CHCI3:MeOH (5:1), CHCl;:MeOH:H,O (5:2:0.25), CHCI;:MeQH:H,O (5:3:0.5), and
finally CHCl3:MeOH:H,0 (5:4:1). The product obtained was treated with 1.4 M K,CO;
(20 eq.) in MeOH-H,0O (1:2) and the reaction mixture was allowed to stir at room
temperature. The course of the reaction was monitored by TLC ‘PrOH:NH;H,O
(6:3:1) until the disappearance of the starting material. Then, the solvents were
removed under reduced pressure. The residue was subjected to column
chromatography on silica gel using the following solvent gradient: 'PrOH,
'PrOH:NH3:H,0 (7:1:1).
2'-Deoxyadenosine-5'-N-methylaspartyl phosphoramidate (12)

The above general procedure was followed using 2'-deoxyadenosine 5'-
monophosphate (80 mg, 0.24 mmol) and N-Me-L-aspartic acid methyl esther. After 2
h at reflux, the solid that was obtained was treated with 2.8 mL of 1.4M K,COs3 in
MeOH-H,0O for 3 days. 2'-Deoxyadenosine-5'-methylaspartyl phosphoramidate (12,
58 mg, 52% for two steps) was obtained as a white solid which was characterised as
follows.

'H NMR (300 MHz, D,0O) & 8.49 (1H, s), 8.24 (1H, s), 6.50 (1H, m), 4.72 (1H, m),
4.42-4.26 (2H, m), 3.99-3.97 (2H, m), 2.88-2.56 (2H, m), 2.52-2.35 (3H, m), 2.46 (3H,
d, J=9.2).

¥C NMR (75 MHz, D,0O) & 180.2, 179.8 (d, J = 5.1), 155.3, 152.5, 148.4, 139.7,
118.4,86.0 (d, J=9.1), 83.5, 71.1, 63.¢ (d, J = 5.5), 59.5 (d, J = 3.7), 39.0, 38.6, 29.1
(d, J=4.1)

¥P NMR (121 MHz, D,0): 6 9.03

HRMS calculated for CysH20NgOsP (M-H") 459.10294, found 459.10365.
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2'-Deoxygquanosine-5'-aspartyl phosphoramidate (9)

The above general procedure was followed using 2'-deoxyguanosine 5'-
monophosphate (130 mg, 0.37 mmol) and L-aspartic acid methyl esther. After 2 h at
reflux, the solid that was obtained was treated with 4.9 mL of 1.4M K,CQO; in MeOH-
H,0 for 3 days. 2'-Deoxyguanosine-5'-aspartyl phosphoramidate (9, 104 mg, 60% for
two steps) was obtained as a white solid which was characterised as follows.

'"H NMR (300 MHz, D,0) & 7.98 (1H, s), 6.16 (1H, m), 4.56 (1H, m), 4.10 (1H, m),
3.94-3.82 (2H, m), 3.67 (1H, m), 2.64 (1H, m), 2.52-2.35 (3H, m).

BC NMR (75 MHz, D,0) & 180.5 (d, J = 4.4), 178.5, 158.8, 153.8, 151.3, 137.4,
116.0, 856.9 (d, J = 9.9), 83.4 (d, J = 3.0), 71.4, 64.0 (d, J =5.1), 54.2, 422 (d, J =
5.5), 38.6.

P NMR (121 MHz, D,0): § 6.82

HRMS calculated for C14H20NgO10P (M+H") 463.0979, found 463.09544.
2'-Deoxythymidine-5'-aspartyl phosphoramidate (10)

The above general procedure was followed using 2'-deoxythymidine 5'-
monophosphate (125 mg, 0.39 mmol) and L-aspartic acid methyl esther. After 2 h at
reflux, the solid that was obtained was treated with 5.3 mL of 1.4M K,CQO; in MeOH-
H,O for 3 days. 2'-Deoxythymidine-5'-aspartyl phosphoramidate (10, 127 mg, 75% for
two steps) was obtained as a white solid which was characterised as follows..

"H NMR (500 MHz, D,0) 8 7.72 (1H, s), 6.27 (1H, m), 4.48 (1H, m), 4.07 (1H, m),
3.94-3.84 (2H, m), 3.71 (1H, m), 2.51-2.41 (2H, m), 2.30-2.24 (2H, m), 1.85 (3H, s).
®C NMR (125 MHz, D,0) § 180.5, 178.5, 166.2, 151.4, 137.1, 111.4, 855 (d, J =
9.1), 84.6, 70.9, 63.6, 54.2, 44.7, 38.2, 11.3.

3P NMR (202 MHz, D,O): 6 6.54

HRMS calculated for Cq14H3:N304,P (M+H") 438.09137, found 438.08937.
2'-Deoxycytidine-5'-aspartyl phospharamidate (11)

The above general procedure was followed using 2'-deoxycytidine 5’-monophosphate
(130 mg, 0.40 mmol) and L-aspartic acid methyl esther. After 2 h at reflux, the solid
that was obtained was treated with 4.7 mL of 1.4M K,CO3; in MeOH-H,0 for 3 days.
2'-Deoxycytidine-5'-aspartyl phosphoramidate (11, 117 mg, 70% for two steps) was
obtained as a white solid which was characterised as follows.

'"H NMR (300 MHz, D,0) 5 7.96 (1H, d, J=7.6),6.32 (1H,t, J=6.6), 6.13 (1H, d, J =
7.6), 4.53 (1H, m), 4.17 (1H, m), 4.00-3.98 (2H, m), 3.77 (1H, m), 2.62-2.48 (2H, m),
2.41(1H,ddd, J=3.7, J=6.6, J=14.0), 229 (1H, ddd, J=6.6, J= 7.1, J = 14.0).
3C NMR (75 MHz, D,0) & 180.8 (d, J = 4.1), 179.0, 165.5, 156.8, 141.8, 96.4, 85.9,
85.7,70.8,63.8 (d, /=5.0), 54.5, 42.8 (d, J = 6.2), 39.4.
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3P NMR (121 MHz, D,0): § 6.87
HRMS calculated for C43H1sN,O10P (M-H") 421.07606, found 421.07665.

Oligodeoxyribonucleotides
Primers and templates used to study the chain elongation reaction with different

amino acid phosphoramidate derivatives.

SEQ ID NO:1 5-**P-CAGGAAACAGCTATGAC-3' (P1)

SEQ ID NO:8 5-FP-CAGGAAACAGCTATGACTGA-3' (P2)

SEQ ID NO:2 5-CCCCTGTCATAGCTGTTTCCTG-3' (T1)
SEQ ID NO:5 5-TTTTCGTCATAGCTGTTTCCTG-3' (T2)
SEQ ID NO:6 5'-AAAAAGTCAGTCATAGCTGTTTCCTG-3' (T4)
SEQ ID NO:7 5-GTCATAGCTGTTTCCTG-3' (A)

Oligodeoxyribonucleotides P1, P2, T1, T2, T4 and A were purchased from Sigma
Genosys. The concentrations were determined using a Varian Cary 300 Bio UV-
spectrophotometer.

The lyophilized oligonucleotides were dissolved in DEPC-treated water and
stored at —20 °C. The primer oligonucleotides were 5'->*P-labeled with 5'-[y**P]JATP
(GE Healthcare) using T4 Polynucleotide kinase (NEB) following standard
procedures. Labeled oligonucleotides were further purified using lllustra™

Microspin™ G-25 columns (GE Healthcare).

DNA polymerase reactions

End-labeled primers were annealed to their template by combining primer and
templates in a molar ratio of 1:2 and heating the mixture to 70 °C for 10 min, followed
by slow cooling to room temperature over a period of 2.5 h. For the incorporation of
L-Asp-dGMP (9), L-Asp-dTMP (10), L-Asp-dCMP (11), and N-Me-Asp-dAMP (12)
(see Figure 13), the primer P1 was annealed to templates T1, T2, T4 or A and P2
was annealed to T4. A series of 20 pl reactions was performed for the enzyme HIV
reverse transcriptase (GE Healthcare, 30 U/uL stock solution). The final mixture
contained 125 nM primer-template complex, RT buffer (250 mM Tris-HCI, 260 mM
KCI, 50 mM MgCl,, 2.5 mM spermidine, 50 mM DTT, pH 8.3), 0.03 U/uL HIV RT and
different amino acid phosphoramidates building blocks concentrations. In the control
reaction with the natural nucleotide, 10 uM or 50 uM dGTP, dTTP, dATP or dCTP
were used. The mixture was incubated at 37 °C for 3 min and aliquots were
quenched after 5, 10, 20, 30, 60 and 120 min.
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Kinetics experiments

To determine the kinetic parameters of the incorporation of Asp-dGMP (9),
Asp-dTMP (10), Asp-dCMP (11) or dGTP, dTTP, dCTP, a steady-state kinetic assay
was carried out. The reaction mixture was started by adding HIV reverse
transcriptase to P1-T2, P1-T4 or P2T4 complex, buffer and Asp-dGMP, Asp-dTMP,
Asp-dCMP or dGTP, dTTP, dCTP. The final mixture (20 ulL) contained 0.015 or
0.0075 U/uL HIV reverse transcriptase, buffer, 125 nM primer-template complex and
various concenirations of Asp-dNMP or dNTP. A concentration range of 0.01-1 mM
was used for Asp-dNPM and a concentration range of 0.1-10 uM was used for dNTP.
Reactions were incubated at 37 °C. Reaction times were between 1 and 120 min.
The kinetic constants V.. and Ky were determined from a Michaélis—Menten plot,

using GraphPad Prism version 3.02.

Electrophoresis

All polymerase reactions (3 pl) were quenched by the addition of 10 uL of
loading buffer (90% formamide, 0.05% bromophenol blue, 0.05% xylene cyanol and
50 mM EDTA). Samples were heated at 70 °C for 5 min prior to analysis by
electrophoresis for 2-3 h at 2000 V on a 0.4 mm 20% denaturing gel in the presence
of a 100 mM Tris-borate, 2.5 mM EDTA buffer, pH 8.3. Products were visualized by
phosphorimaging. The amount of radioactivity in the bands corresponding to the
products of enzymatic reactions was determined by using the Optiquant image

analysis software (Perkin Elmer).

In this example 4, we demonstrate that the L-aspartyi (1) and the L-histidyl (6)
derivatives of dAMP can function as a substrate for human immunodeficiency virus
reverse transcriptase type 1 (HIV-RT) and that chain elongation is possible. These
experiments demonstrate that the polymerase enzyme is able to catalyse the
cleavage of the relatively stable P-N bond and that an amino acid can be used as
leaving group during the polymerization reaction.

In order to further characterize the potentiality of this leaving group, we
studied the substrate properties L-Asp-dGMP(9), L-Asp-dTMP(10) and L-Asp-
dCMP(11) for HIV-RT. Thus, the present work focuses on the ability of HIV RT to
incorporate aspartic acid derivatives of 2'-deoxyguanosine-5-monophosphate, 2'-
deoxythymidine-5-monophosphate, and 2'-deoxycytidine-5'-monophosphate into a
growing DNA chain.
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Kinetic analysis of L-Asp-dAMP (1) incorporation (in example 3) showed that
the incorporation efficiency of this substrate by HIV RT was lower than that for the
natural substrate (dATP). Therefore, we considered the possibility of activating the
nucleoside monophosphate with modified aspartic acid derivatives. In this regard, we
focused first attention on N-methyl-L-aspartic acid as leaving group. Thus, 2'-
deoxyadenosine-5'-N-methylaspartyl phosphoramidate (12) was synthesized from 2'-
deoxyadenosine-5'-monophosphate and N-methyl-L-aspartic acid methyl esther
according to the method described by Wagner and coworkers.

The ability of HIV RT to incorporate 5-N-methylaspartyl phosphoramidate 12
into a growing DNA chain was explored in a first series of gel-based single-
nucleotide-incorporation assays with primer P1 and template T1 (Figure 14, panel I).
Compound 12 is incorporated into the growing DNA strand but without base-pairing
selectivity, since it is easily misincorporated obposite a cytosine base to form the
corresponding n+2 product. The same infidelity in incorporation profile was found
using lower polymerase concentration. The behavior of 12 is in contrast with that of
the L-aspartic acid derivative 1, which inserted selectively against thymine to give the
n+1 product (as shown in example 3). When we carried out a control experiment with
12 and a mismatch sequence (A against A, P1T4, see Figure 15, panel 1),
phosphoramidate 12 misincorporated against adenine. Compound 12 is a good
substrate for HIV-RT, but it shows reduced selectivity compared to other L-aspartic
acid derivatives in these experiments. However, the incorporation of this compound
12 resembles most the properties of the natural substrate (dATP); thus compounds
like 2'-deoxyadenosine-5'-N-methylaspartyl phosphoramidate (12) could be the best
phosphate-modified nucleosides of the invention.

L-Asp-dGMP (9), L-Asp-dTMP (10), and L-Asp-dCMP (11) were synthesized
according to a previously reported method. A series of gel-based single-nucleotide-
incorporation assays was carried out (Figure 14), by using primer P1 and template T2
for guanine (9, Panel Il), P1 and T4 for thymine (10, Panel 1ll), and P2 and T4 for
cytidine (11, Panel IV). As shown before for L-Asp-dAMP (1) in example 3, these
three phosphoramidate analogues are recognized by HIV RT and are efficiently
incorporated with base-pairing selectivity into the corresponding growing strand,
resulting in 92% (9), 95% (10), and 82% (11) conversion to a n+1 strand in 60 min
(500 uM nucleotide concentration). it is interesting to note that no incorporation was
observed when HIV RT was replaced for M-MLV reverse transcriptase, AMV reverse

transcriptase and ®-DNA polymerase.
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To confirm that the former observations were due to a true base-pair
extension instead to an extendase/terminal transferase activity we tried to extend a
blunt ended duplex. With this purpose we carried out a third series of gel-based
single-nucleotide-incorporation experiments with primer P1, template A (see Figure
15) and phosphoramidates 1, 9, 10 and 11. As expected, none of these compounds
incorporated at all into the growing DNA strand. Furthermore, control experiments
with a mismatch sequence (G against A, P1T4, 9; T against C, P1T2, 10; C against
T, P1T1, 11; see Figure 15) confirmed a true base-pair extension, since primer
elongation was not observed.

The efficiency of incorporation by HIV RT of compounds 9, 10,‘ and 11 was
investigated by determination of the kinetic parameters Ky, and Vn.x. As observed
before for 1 (as described in example 3), steady-state kinetic analysis (Table 3) of 9,
10 and 11 incorporation indicated that, althcugh Ky for the aspartic acid
phosphoramidate analogues is significantly higher than for the natural substrates, the
measured Vmax is only 9-13 fold lower. These data suggest fast and efficient
nucleophilic displacement of the amino acid moiety once the aspartic acid

phosphoramidate is bound at the active site.

Table 3 - kinetics of incorporation of phophoramidates 9, 10 and 11 by HIVRT

Substrate Vimax (PMoImin™U) Ky (uM) Vimax/Kwm (x10°)
dGTP 28.81 % 1.55 0.54 +1.55 53.4

9 2.143 +0.13 168.8 + 27.93 0.013

dTTP 30.82+1.44 0.53 +0.07 58.2

10 2.33+0.22 288.2 +61.72 0.008

dCTP 5.62 £ 0.80 3.74+0.95 1.5

11 0.59 + 0.04 130.8 + 19.8 0.005

Next, we analyzed the ability of HIV RT to direct template dependent selective
incorporation of more than one different phosphoramidate nucleosides. For this
purpose, primer P1 and template T2 containing an overhang of one cytidine and four
thymine nucleobases at the 3' end were used. The ability of HIV RT to synthesize a
DNA sequence with L-Asp-dGMP (9) and L-Asp-dAMP (1) was tested (Figure 16).
We carried out first the incorporation of 9 into the growing primer DNA strand. After
complete conversion to the n+1 product (two hours), compound 1 was added and the
reaction was followed for two more hours. At this time, the n+2 product predominated

over the n+1 product (80% vs 20%). In these experiments, stalling of the HIV RT
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appeared after incorporation of two nucleotides. To confirm that the n+2 product
formation is due to adenine incorporation instead of guanine misincorporation a
control experiment was carried out. Primer P1, template T2 and compound 9 were
used and the reaction was followed for four hours. As expected, no misincorporation
was observed, the n+1 conversion at 4 hours is the same as observed at 2 hours

(95% incorporation).
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CLAIMS

1. A phosphate-modified nucleoside represented by the structural formula Ill:
w

rR30

R
R2
OH R?
5 wherein
- B is a pyrimidine or purine base, or an analogue thereof, optionally
substituted with one or two substituents independently selected from
the group consisting of halogen, hydroxyl, sulfhydryl, methyl, ethyl,
amino and methylamino;
10 - R'isHor OH;
- R® is selected from the group consisting of H, Cis alkyl, Cag
cycloalkyl, aryl-C4galkyl and 2-cyanoethyl, wherein said C4¢ alkyl,
Cs6 cycloalkyl or aryl-Cq6 alkyl is optionally substituted with one or
more, preferably 1, 2 or 3, substituents independently selected from
15 the group consisting of halogen, OH, Ci¢ alkoxy, trifluoromethyl,
trifluoromethoxy, nitro, cyano and amino;
- WisOorsS;and

- Rl’isa group represented by the structural formula IV:

20 wherein

- nisOor1;
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Z is selected from the group consisting of O, S, NH and
NCHs;
each of R* and R® is independently selected from the group
consisting of hydrogen, (CH:),-COOR®; and (CHg)m-
imidazolyl, provided that R* and R® are not both hydrogen;;
R®is H or Cy. alkyl;
mis 0, 1 or 2; and
dotted lines represent the point of attachment of Z to the
phosphorous atom of formula (ll1);

pharmaceutically acceptable salts and pro-drugs thereof,

provided that said phosphate-maodified nucleoside is not:

N-5’-adenylylphosphoramidate L-aspartic acid 1,4-dimethyl
ester,

N-5’-uridylylphosphoramidate L-aspartic acid 1,4-dimethyl
ester,

N-5'-thimidylylphosphoramidate L-aspartic acid 1,4-dimethyl
ester,

N-5’-adenylylphosphoramidate L-aspartic acid 1,4-dimethyl
ester, monoammonium salt,

N-5'-guanylylphosphoramidate L-aspartic acid 1,4-dimethyl
ester, monoammonium salt,

N-5'-uridylylphosphoramidate L-aspartic acid 1,4-dimethyl
ester, monoammaonium salt,

N-5'-thymidylylphosphoramidate L-aspartic acid 1,4-dimethyl
ester, monoammonium salt,

N-5'-citidylylphosphoramidate L-aspartic acid disodium salt,
N-5'-uridylylphosphoramidate L-histidine
N-5'-uridylylphosphoramidate L-histidine 1-methyl ester,
N-5'-adenylylphosphoramidate L-histidine 1-methyl ester,
N-5-cytidylylphosphoramidate L-histidine 1-methyl ester, or
N-5'-uridylylphosphoramidate L-aspartic acid.

2. The phosphate-modified nucleoside of claim 1 wherein n is 0.
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3. The phosphate-modified nucleoside of claim 1 or 2 wherein Z is NH.

4. The phosphate-modified nucleoside of any of claims 1 to 3 wherein R* is
COOH and R?® is selected from the group consisting of CH,-COOH, CH2-(3H-
imidazol-4-yl) and (CH3),-COOH.

5. The phosphate-modified nucleoside of any of claims 1 to 4 wherein R® is H;
Zis NH; R* is COOH; and R® is selected from the group consisting of CH,-
COOH, CH2-(3H-imidazol-4-yl) and (CH;),-COOH.

6. The phosphate-modified nucleoside of any of claims 1 to 5, being selected
from the group consisting of 2'-deoxy-adenosine-5'-aspartyl-phosphoramidate
(Asp-dAMP); 2'-deoxy-cytidine-5'-aspartyl-phosphoramidate (Asp-dCMP); 2'-
deoxy-guanosine-5'-aspartyl-phosphoramidate (Asp-dGMP); 2'-deoxy-
thymidine-5'-aspartyl-phosphoramidate (Asp-dTMP); and 2'-deoxy-uridine-5'-
aspartyl-phosphoramidate (Asp-dUMP).

7. The phosphate-modified nucleoside of any of claims 1 to 5, being selected
from the group consisting of adenosine-5"-aspartyl-phosphoramidate (Asp-
AMP);  cytidine-5'-aspartyl-phosphoramidate  (Asp-CMP);  guanosine-5'-
aspartyl-phosphoramidate (Asp-GMP); 5-methyluridine-5'-aspartyl-
phosphoramidate (Asp-m5uMP); and uridine-5"-aspartyl-phosphoramidate
(Asp-UMP).

8. The phosphate-modified nucleoside of any of claims 1 to 5, being selected
from the group ©consisting of of 2'-deoxy-adenosine-5'-histidyl-
phosphoramidate (His-dAMP); 2'-deoxy-cytidine-5'-histidyl-phosphoramidate
(His-dCMP); 2'-deoxy-guanosine-5'-histidyl-phosphoramidate (His-dGMP); 2'-
deoxy-thymidine-5"-histidyl-phosphoramidate  (His-dTMP); and 2'-deoxy-
uridine-5'-histidyl-phosphoramidate (His-dUMP).
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9. The phosphate-modified nucleotide of any of claims 1 to 5, being selected
from the group consisting of adenosine-5-histidyl-phosphoramidate (His-
AMP); cytidine-5"-histidyl-phosphoramidate (His-CMP); guanosine-5"-histidyl-
phosphoramidate (His-GMP);, 5-methyluridine-5-histidyl-phosphoramidate
5 (His-m5uMP); and uridine-5'"-histidyl-phosphoramidate (His-UMP).

10. The phosphate-modified nucleoside of any of claims 1 to 4 wherein R® is
H; Z is NH; R* is COOCHj; and R® is selected from the group consisting of
CH,-COOCHg3;, CH;-(3H-imidazol-4-yl) and (CH3);-COOCHs.

10
11. The phosphate-modified nucleoside of any of claims 1 to 4 wherein said

pyrimidine analogue is represented by the structural formula (B):

wherein
15 - R’ is selected from the group consisting of —OH, -SH, -NH,, —
NHCH; and —NHC2Hs;

- R®is selected from the group consisting of hydrogen, methyl,
ethyl, isopropyl, amino, ethylamino, trifluoromethyl, cyano
and halogen; and

20 - XisCHorN.

12. The phosphate-modified nucleoside of any of claims 1 to 4 wherein said

purine analogue is represented by the structural formula (D):

RQ

Y
|
T N)\Rw
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wherein
- R%is selected from the group consisting of H, —OH, -SH, -
NH,, and —=NHCH3;
- R"is selected from the group consisting of hydrogen, methyl,
5 ethyl, hydroxyl, amino and halogen; and

- YisCHorN.

13. The use of the phosphate-modified nucleosides of any of claims 1 to 12 as
a substrate for a DNA/RNA polymerase.

10
14. The use of claim 13 in bacteriae or in vitro.
15. The use of claim 13 or claim 14, wherein said polymerase is from a micro-
organism or from bacterial or viral origin.

15

16. The use of any of claims 13 to 15, wherein the polymerase is Therminator
DNA polymerase; KF (exo’) DNA polymerase or Reverse Transcriptase (e.g.
HIV-RT).

20 17. The use of any of claims 13 to 16 to build in at least one nucleotide in a
growing DNA- or RNA-strand.

18. The use of claim 17 to build in at least 2 nucleotides in a growing DNA- or
RNA-strand.

25
19. The use of claim 17 or claim 18 to build in at most 300 nucleotides in a
growing DNA- or RNA-strand.

20. The use of the phosphate-modified nucleosides of any of claims 1 to 12 for

30 incorporation into oligonucleotides.
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21. A non-pharmaceutical composition comprising a phosphate-modified
nucleoside according to any of claims 1 to 12, an aqueous solution and

optionally one or more buffering agents.

22. The composition of claim 21, further comprising one or more nucleoside
triphosphates (NTP).

23. The composition of claim 22, wherein said one or more nucleoside
triphosphates consists of a mixture of natural NTPs selected from the group
consisting of ATP, CTP, GTP, UTP and TTP.

24. The use of a composition according to any of claims 21 to 23 as a

substrate to build in at least one nucleotide in a growing DNA- or RNA-strand.
25. A pharmaceutical composition comprising a therapeutically effective
amount of a phosphate-modified nucleoside according to any of claims 1 to

12, and one or more pharmaceutically acceptable excipients.

26. The use of the phosphate-modified nucleosides of any of claims 1 to 12 as
a substrate for the growth of bacteriae.

27. The phosphate-modified nucieosides of any of claims 1 to 12 for use as a

medicine.

28. The use of the phosphate-modified nucleosides of any of claims 1 to 12 for
the manufacture of a medicament for the prevention or treatment of a viral
infection in a mammal.

29. The use of claim 28, wherein said viral infection is a HIV infection.

30. The use of claim 28 or claim 29, wherein said mammal is a human being.
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31. A method of prevention or treatment of a viral infection in a mammal,
comprising the administration of a therapeutically effective amount of a
phosphate-modified nucleoside according to any of claims 1 to 12, optionally

in combination with one or more pharmaceutically acceptable excipients.

32. The method of claim 31, wherein said viral infection is a HIV infection.

33. The method of claim 31 or claim 32, wherein said mammal is a human

being.
34. The use of the phosphate-modified nucleosides of any of claims 1 to 12 as
a substrate for wild type or mutated polymerases for in vitro production of

DNA, RNA, peptides or proteins.

35. The use of the phosphate-modified nucleotides of any of claims 1 to 12 for

performing PCR.

36. The phosphate-modified nucleoside of any of claims 1 to 5, being 2'-

deoxy-adenosine-5"-aspartyl-phosphoramidate, 2'-deoxy-adenosine-5'-
glutamyl-phosphoramidate or 2'-deoxy-adenosine-5"-histidylphosphor-
amidate.

37. The phosphate-modified nucleoside of any of claims 1 to 3, being
selected from the group consisting of 2'-deoxy-adenosine-5'-dimethylaspartyl-
phosphoramidate; 2'-deoxy-adenosine-5'-dimethyiglutamyl-phosphoramidate;

and 2'-deoxy-adenosine-5'-methylhistidyl phosphoramidate.
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In re Patent Application of:
Gilead Sciences, Inc.
Application No.: 17/077,267 Confirmation No.: 4237
Filed: October 22, 2020 Art Unit; 1623
For: NUCLEOSIDE PHOSPHORAMIDATE Examiner: Patrick T. Lewis
PRODRUGS

AMENDMENT AFTER FINAL ACTION UNDER 37 C.F.R. §1.116

MS AF

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Commissioner:

This Amendment is responsive to the Final Office Action dated September 22, 2022,
concerning the above-referenced patent application. The Office set forth a three-month period to
reply. Accordingly, this reply is timely filed before its due date of December 22, 2022, In

response to the Action, please amend the above-identified U.S. patent application as follows:

Amendments to the Claims are reflected in the listing of claims which begin on page 2

of this paper.

Remarks/Arguments begin on page 5 of this paper.
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Application No. 17/077.267 Docket No.: 37JD-199059-US13
Amendment dated November 15, 2022
After Final Office Action of September 22, 2022

REMARKS

Applicant respectfully requests reconsideration of the application in view of the

foregoing amendments and in view of the reasons that follow.
Amendments to the Claims

By this paper, claims 14-16 and 19 are canceled without prejudice or disclaimer. Claim
13 is amended to incorporate the limitations previously recited in claim 16; claim 17 is amended

to update dependency; and claim 18 is amended to be an independent claim.

The amendments of the claims are made in an effort to place the application in condition
for allowance and do not introduce any subject matter not yet considered by the Office.
Therefore, entry of the claim amendment is respectfully requested after the Final Office Action.

Upon such entry, claims 13 and 17-18 are currently pending and under examination.
Rejection under 35 U.S.C. § 103

Claims 13-15 and 19 are rejected under pre-AlA 35 U.S.C. 103(a) as allegedly being
unpatentable over WO 2005/003147 A2 (hereinafter “Clark™) and Perrone et al., J. Med. Chem.
(2007), Vol. 50, pages 1840-1849 (hereinafter “Perrone”) in combination.

Without acquiescing to the propriety of the rejection, but in a sincere attempt to expedite
prosecution, claims 14, 15, and 19 have been canceled, and claim 13 has been amended to
incorporate the limitations of previous claim 16. Accordingly, claim 13 is now patentable for at
least the same reasons that support the patentability of previous claim 16. Thus, Applicant

respectfully requests that the rejection be withdrawn.
Claim Objections/Allowable Subject Matter

Applicant thanks the Office for acknowledging that claims 16-18 would be allowable if
rewritten in independent form. As discussed above, claim 16 has been canceled, and claims 17-

18 have been amended, rendering the claim objections moot.

SMRH:4872-6642-2074 .1 5
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Application No. 17/077.267 Docket No.: 37JD-199059-US13
Amendment dated November 15, 2022
After Final Office Action of September 22, 2022

CONCLUSION

Applicant believes that the present application is now in condition for allowance.

Favorable reconsideration of the application as amended is respectfully requested.

The Examiner is invited to contact the undersigned by telephone if it is felt that a

telephone interview would advance the prosecution of the present application.

The Commissioner is hereby authorized to charge any additional fees which may be
required regarding this application under 37 C.F.R. §§ 1.16-1.17, or credit any overpayment, to
Deposit Account No. 50-4561. If any extensions of time are needed for timely acceptance of
papers submitted herewith, Applicant hereby petitions for such extension under 37 C.FR. §1.136

and authorizes payment of any such extension fees to Deposit Account No. 50-4561.

Respectfully submitted,

Dated: November 15, 2022 By /Joy Lynn Nemirow/
Joy Lynn Nemirow, Ph.D.
Registration No.: 67,163
Attorney for Applicant
SHEPPARD MULLIN RICHTER & HAMPTON LLP
650 Town Center Drive, 10th Floor
Costa Mesa, CA 92626
(650) 815-2634
Customer Number: 117796

SMRH:4872-6642-2074 .1 6
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Application No. 17/077.267 Docket No.: 37JD-199059-US13
Amendment dated November 15, 2022
After Final Office Action of September 22, 2022

AMENDMENTS TO THE CLAIMS

This listing of claims will replace all prior versions, and listings, of claims in the

application:

Listing of Claims:

1.-12. (Canceled)

13.  (Currently Amended) A compound of formula I-6:

wherein:
(a) R is H, -CH3, phenyl, p-bromo-phenyl, p-chloro-phenyl or p-fluoro-phenyl;
(b) R?is H;
(¢) R*is H and R* is H, -CHs, -CH(CH3)», -CH2CH(CH3)s, -CH(CH3)CH2CHs,
-CH:Ph or lower cycloalkyl;
(d) R*is hydregen; -CH3, ethyl, n-propyl, or i-propyl;

(e) R%is H;
(f) R®is H, -CH3, -CH2F, -CHF», -CF; or -F;
(g) Xis H, -OH, -OCHj3, -F, -NH2 or -N3;

with the proviso that X cannot be OH when R® is -CH3 or -CH2F,
SMRH:4872-6642-2074 1 2
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Application No. 17/077.267 Docket No.: 37JD-199059-US13
Amendment dated November 15, 2022
After Final Office Action of September 22, 2022

(h) Y is -OH, -NHa, -OCH; or -OC(O)CHs;
(i) R™is -NHR' and R'' is -NH»; R*-and-R*-are-independenthy H—-—Br——-OH—

OR—NHo—NHR—NR 2 COR—CONHo - CONHR,—CONR »,—CH=CHCO:H
or—CH=CHCOR

with-the-provise-thatwhen R*is - OH R*™isnot NHy:
() Zis Nor -CR'?;
wherein R'? is H, halogen, -OR', -NHa2, -NHR', -NR "2, -NOz, C1.6 alkyl,
-CO:R/, -CONH3, -CONHR', -CONR", -CH=CHCO:H or -CH=CHCO:R;
(k) R’ is C1s alkyl;-etowereyelealkeyl-or—CLOWCrs-alkyboralternativelyinthe
. : N , . I ; I  ined-tof
heterocyele-comprisingatleast two-carbenatoms; and
() P*is a chiral phosphorus atom;

or a pharmaceutically acceptable salt thereof.

14.-16. (Canceled)

17.  (Currently Amended) The compound of claim [[16]]13, or a pharmaceutically acceptable

salt thereof, wherein the compound has a formula:

iNH
oA § (’NJI\/SN\

18. (Currently Amended)
thereof-whereintheA compound has-a-fermulawhich is:

SMRH:4872-6642-2074 .1 3
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Application No. 17/077.267 Docket No.: 37JD-199059-US13

Amendment dated November 15, 2022
After Final Office Action of September 22, 2022

or a pharmaceutically acceptable salt thereof.

19.  (Canceled)

SMRH:4872-6642-2074 .1 4
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PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the PaJ)erwork Reduction Act of 1995, no persons are req ired to respond to a collection of information unless it displays a valid OMB control number.

Application or Docket Number Filing Date
PATENT APPLICg}ggmt:fEFFgrE'lF"EggII?I;\lATION RECORD 07T 267 1012972020 7o be Mailed

ENTITY: [ LARGE [ smALL (JMICRO

APPLICATION AS FILED - PARTI

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
I BasiC FEE /A N/A N/A
(37 CFR 1.16(a), (b), or (¢))
([} sEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A
L] EXAMINATION FEE
(37 CFR 1.16(0), (p), o7 (g)) N/A N/A N/A
TOTAL CLAIMS . .
(37 CFR 1.16() minus 20 = x $100 =
INDEPENDENT CLAIMS : .
(37 GFR 1.16(N) minus 3 = x $480 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
Déi%'f?yg;\)‘ SIZE FEE (37 for small entity) for each additional 50 sheets or
' fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
() MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PARTII
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
- 11/15/2022 2E¥§FLN'NG Egg\ﬁgﬁsw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * : *x _ _
E 37 CFR 1 160 3 Minus 20 =0 x $100 = 0
2|1 N ) e
Z J;dg&ep%%r;)t 2 Minus 3 -0 x $480 - 0
E (] Application Size Fee (37 CFR 1.16(s))
(J FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16{))
TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REAAF@'E":{NG PRNE%YC?EELY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
L | Total * f *x - -
= Lodnisy Minus = x$0 =
O | Independent B ; ek _
E (370}%1 16{h) Minus = x $0 =
s U Application Size Fee (37 CFR 1.16(s))
< D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16()
TOTAL ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE
“ |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /YOLANDA CHADWICK/
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT10-9199 and select option 2.
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification ;.77 267 DU et al.
H ‘“ H“H Examiner Art Unit
PATRICK T LEWIS 1623
CPC
Symbol Type Version
AB1K 31 7072 F 2013-01-01
AB1K 31 706 | 2013-01-01
AG1K 31 7064 | 2013-01-01
AB1K 31 7076 | 2013-01-01
CO7H 19 04 | 2013-01-01
CO7H 19 20 | 2013-01-01
GO7H 19 06 | 2013-01-01
CO7H 19 10 | 2013-01-01
AG1K 45 06 | 2013-01-01
CO7H 17 02 1 2013-01-01
C07D 417 14 | 2013-01-01
Y02A 50 30 A 2018-01-01
AB1K 31 7068 A 2013-01-01
CO7H 19 073 A 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 3
/PATRICK T LEWIS/ 01 December 2022 . ) -
Primary Examiner, Art Unit 1623 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 NONE
U.S. Patent and Trademark Office Part of Paper No.: 20221201
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification ;.77 267 Du et al.
H ‘“ H“H Examiner Art Unit
PATRICK T LEWIS 1623
INTERNATIONAL CLASSIFICATION
CLAIMED
AB1K 7076
NON-CLAIMED
US ORIGINAL CLASSIFICATION
CLASS SUBCLASS
514 23
CROSS REFERENCES(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 3
/PATRICK T LEWIS/ 01 December 2022 . ) -
Primary Examiner, Art Unit 1623 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 NONE
U.S. Patent and Trademark Office

Part of Paper No.: 20221201
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification ;.77 267

Du et al.
H ‘“ H“H Examiner Art Unit
PATRICK T LEWIS 1623

Claims renumbered in the same order as presented by applicant (J CPA (O T.D. O R.1.47
CLAIMS

Final |Original|Final OriginaI|FinaI Original |[Final |Original|Final OriginallFinaI OriginallFinaI Original|Final |Original
1 10 19
2 11
3 12
4 13
5 14
6 15
7 16
8 17
9 18
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 3
/PATRICK T LEWIS/ 01 December 2022 . . -
Primary Examiner, Art Unit 1623 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 NONE
U.S. Patent and Trademark Office Part of Paper No.: 20221201

Page 3 of 3

Gilead Exhibit 2029
PGR2023-00046 - Page 001316



OK TO ENTER: /P.T.L/

Docket No.: 37JD-199059-US13

(PATENT)
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Patent Application of:
Gilead Sciences, Inc.
Application No.: 17/077,267 Confirmation No.: 4237
Filed: October 22, 2020 Art Unit; 1623
For: NUCLEOSIDE PHOSPHORAMIDATE Examiner: Patrick T. Lewis
PRODRUGS

AMENDMENT AFTER FINAL ACTION UNDER 37 C.F.R. §1.116

MS AF

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Commissioner:

This Amendment is responsive to the Final Office Action dated September 22, 2022,
concerning the above-referenced patent application. The Office set forth a three-month period to
reply. Accordingly, this reply is timely filed before its due date of December 22, 2022, In

response to the Action, please amend the above-identified U.S. patent application as follows:

Amendments to the Claims are reflected in the listing of claims which begin on page 2

of this paper.

Remarks/Arguments begin on page 5 of this paper.
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Index of Claims

Application/Control No.

Applicant(s)/Patent Under Reexamination

17/077,267 Du et al.
H“m m “H “m“ “H ““ o .
PATRICK T LEWIS 1623
v | Rejected - | Cancelled N | Non-Elected Appeal
= Allowed =+ | Restricted | | Interference o Objected
CLAIMS
Claims renumbered in the same order as presented by applicant O cpPA O T1.D. (J R.1.47
CLAIM DATE
Final Original | 04/07/2022 | 09/16/2022 | 12/01/2022
1 - - -
2 - - -
3 - - -
4 - - _
5 - - -
6 _ - _
7 - - -
8 - - -
9 - - -
10 - - -
11 - - -
12 - - -
13 v v =
14 v v -
15 v v -
16 v O -
17 v [e] =
18 v 0 =
19 v v -

U.S. Patent and Trademark Office
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWww.uspto.goy

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
117796 7590 12/07/2022
Gilead Sciences, Inc. LEWIS, PATRICK T
c/o Sheppard Mullin Richter & Hampton LLP
650 Town Center Drive, 10th Floor | ART UNIT PAPER NUMBER |
Costa Mesa, CA 92626 1623
DATE MAILED: 12/07/2022
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
17/077,267 10/22/2020 Tinfa Du 37ID-199059-US13 4237

TITLE OF INVENTION: NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 03/07/2023

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed. If an equivalent of Part B is filed, a request to reapply a previously paid issue fee must be
clearly made, and delays in processing may occur due to the difficulty in recognizing the paper as an equivalent of Part B.

II1. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.

Page 1 of 3
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

117796 7590 12/07/2022 Certificate of Mailing or Transmission
Gilead Sciences. Inc. I hereby certify that this Fee(s) Transmittal is being deposited with the United
’ i States Postal Service with sufficient postage for first class mail in an envelope
c/o Sheppard Mullin Richter & Hampton LLP addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
650 Town Center Drive, 10th Floor the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
Costa Mesa, CA 92626 (Typed or printed name
(Signature
{Date]
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
17/077,267 10/22/2020 Jinfa Du 37]D-199059-US13 4237
TITLE OF INVENTION: NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS
| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 03/07/2023

| EXAMINER | ART UNIT | CLASS-SUBCLASS |
LEWIS, PATRICK T 1623 514-023000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/AIA/122 or PTO/SB/122) attached. (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2

- W e ” . 2 registered patent attorneys or agents. If no name is
Fee Address" indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.

AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a 3
Customer Number is required.
3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below. the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individuat [ Corporation or other private group entity (] Government

4a. Fees submitted: [ Jissue Fee [JPublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

[ Blectronic Payment via EFS-Web [ Enclosed check (] Non-electronic payment by credit card (Attach form PTO-2038)

() The Director is hereby authorized to charge the required fee(s), any deficiency. or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWww.uspto.goy

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
17/077,267 10/22/2020 Jinfa Du 371D-199059-US13 4237
| EXAMINER |
117796 7590 12/07/2022
Gilead Sciences, Inc. LEWIS, PATRICK T
c/o Sheppard Mullin Richter & Hampton LLP
650 Town Center Drive, 10th Floor | ART UNIT PAPER NUMBER |
Costa Mesa, CA 92626 1623

DATE MAILED: 12/07/2022

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment
of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be trcated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5§ U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, arecord
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
] » 17/077,267 Du et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
PATRICK T LEWIS 1623 No

- The MAILING DATE of this communication appears on the cover sheel with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.4 This communication is responsive to Amendment After Final dated 11/15/2022.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2. An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3.} The allowed claim(s) is/are 13 and 17-18 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
4] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
ay KAl b) [J Some* ¢) [J None of the:
1. [ Certified copies of the priority documents have been received.
2. [] Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5.] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(O including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6.L.] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.0 Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.V Information Disclosure Statements (PTO/SB/08), 6. (J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 11152022.

3.00 Examiner's Comment Regarding Requirement for Deposit 7.0 Other .

of Biological Material
4. Interview Summary (PTO-413),
Paper No./Mail Date.
/PATRICK T LEWIS/
Primary Examiner, Art Unit 1623

U.S. Patent and Trademark Office :
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20221201
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes 171077 267 DU et al.
H“m “‘“ “H“‘ ‘ “‘ ““ o o
PATRICK T LEWIS 1623
CPC - Searched*
Symbol Date Examiner
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.

Search Notes

Search Notes

Date

Examiner

see attached)

Inventor, REGISTRY, CAPLUS, MEDLINE, USPATFULL, USPAT2 (

04/07/2022

PL/

USPAT2 searches

Inventor, Updated REGISTRY, CAPLUS, MEDLINE, USPATFULL,

09/16/2022

/PL/

USPAT2 searches

Inventor, Updated REGISTRY, CAPLUS, MEDLINE, USPATFULL,

12/01/2022

PL/

/PATRICK T LEWIS/
Primary Examiner, Art Unit 1623

U.S. Patent and Trademark Office

Page 1 of 2

Part of Paper No.: 20221201
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes 171077 267 DU et al.
IINAI -
PATRICK T LEWIS 1623
Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol
AB1K 31/706, 31/7064, 31/7076, 31/7068, 45/06 12/01/2022 /PL/
C07D 417114 12/01/2022 /PL/
CO7H 17/02, 19/04, 19/06, 19/10, 19/20, 19/073 12/01/2022 /PL/
Y02A 50/30 12/01/2022 /PL/

/PATRICK T LEWIS/
Primary Examiner, Art Unit 1623

U.S. Patent and Trademark Office

Page 2 of 2

Part of Paper No.: 20221201
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PTO/SB/08b (07-09)

Approved for use through 11/30/2020. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEFARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Complete if Known

Application Number 17/077,267
INFORMATION DISCLOSURE Filing Date October 22, 2020
STATEMENT BY APPLICANT First Named Inventor Jinfa Du

Substitute for form 1449/PTO

Art Unit 1623
Use as many sheets as necessa . . .
( y ) Examiner Name Patrick T. Lewis
Sheet ‘ 1 | of | 1 Attorney Docket Number [37JD-199059-US13
U.S. PATENT DOCUMENTS
Examiner Cite Document Number Publication Date Name of Patentee or Pages, Columns, Lines, \WWhere
Initials* No. j MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant
Number-Kind Code? (f known) Figures Appear

FOREIGN PATENT DOCUMENTS

Examiner | Cite |Foreign Patent Document Publication Date Name of Patentee or Pages, Columns, Lines,
Initials* No.! MM-DD-YYYY Applicant of Cited Document Where Relevant Passages -

Country Code®Number Kind Code? (if known) Or Relevant Figures Appear

K. U. LEUVEN RESEARCH &
WO-2008104408 09-04-2008 DEVELOPMENT
NON PATENT LITERATURE DOCUMENTS

Examiner| Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of
Initials™® No.! the item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue T

number(s), publisher, city and/or country where published.

Examination Report for Australian Application No. 2021202327 dated August 18, 2022. 9 pages

Office Action for Chinese Application No. 201811280509.0 dated October 13, 2022. 13 pages

Examiner Date
Signature /PATRICK T LEWIS/ Considered 12/01/2022

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. ' Applicant’s unique cilation designation number (optional). 2 See Kinds Codes of
USPTO Patent Documents at ¢ v or MPEP 901.04. * Enier Office that issued the document, by the two-letter code (WIPO Standard ST.3). * For
Japanese patent documents, the |nd|cat|on of the year of the reign of the Emperor must precede the serial number of the patent document. °Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ¢ Applicant is to place a check mark here if English language
Translation is attached.

SMRH:4894-9330-1055.1

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /P.T.L/
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PE2E SEARCH - Search History (Prior Art)

There are no Prior Art searches to show.

PE2E SEARCH - Search History (Interference)

Ref # Hits [search Query DBs Default Plurals British Time Stamp
Operator Equivalents
N1 159261 (AB1K31/706 OR (US-PGPUB; USPAT) [OR ON ON 2022/12/01
AB1K31/7064 OR 10:19 AM
AB1K31/7076 OR
AB1K45/06 OR
AB1K31/7068 OR
C07D417/14 OR
CO07H17/02 OR
CO07H19/04 OR
C07H19/06 OR
CO07H19/10 OR
CO07H19/20 OR
CO07H19/073 OR
Y02A50/30).cpc
N2 7752 N1 AND (US-PGPUB; USPAT) [OR ON ON 2022/12/01
phosphoramidate 10:19 AM
N3 3405 N2 AND (prodrug OR  [(US-PGPUB; USPAT) [OR ON ON 2022/12/01
protide) 10:20 AM
N4 1147 N3 AND hcv (US-PGPUB; USPAT) [OR ON ON 2022/12/01
10:20 AM
N5 154 N4 AND 4'-C (US-PGPUB; USPAT) [OR ON ON 2022/12/01
10:20 AM
N6 154 N5 AND purine (US-PGPUB; USPAT) [OR ON ON 2022/12/01
10:21 AM
12/01/2022 10:22:22 AM Page 1 of 1
Workspace: 17077267 PL
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Page 1 of 2

UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

www.uspto.gov

BIB DATA SHEET
CONFIRMATION NO. 4237

SERIAL NUMBER FILINSAQI_E 371(c) CLASS GROUP ART UNIT ATTORN"IlEg.DOCKET
17/077,267 10/22/2020 514 1623 37JD-199059-US13
RULE
APPLICANTS
GILEAD PHARMASSET LLC, FOSTER CITY, CA;
INVENTORS

Jinfa Du, Redwood City, CA;
Dhanapalan Nagarathnam, Bethany, CT;
Michael Joseph Sofia, Doylestown, PA;
Peiyuan Wang, San Mateo, CA;

k% CONTINUING DATA khkkkhkkkkkhkhkhhkkhkkkhkkk
This application is a CON of 16/817,318 03/12/2020 ABN

which is a CON of 16/516,192 07/18/2019 ABN
which is a CON of 16/169,878 10/24/2018 ABN
which is a GON of 15/411,506 01/20/2017 PAT 10183037
which is a CON of 14/656,546 03/12/2015 PAT 9585906
which is a CON of 14/013,237 08/29/2013 PAT 9085573
which is a CON of 13/609,614 09/11/2012 PAT 8580765
which is a CON of 13/099,671 05/03/2011 PAT 8334270
which is a CON of 12/053,015 03/21/2008 PAT 7964580
which claims benefit of 60/982,309 10/24/2007
and claims benefit of 60/909,315 03/30/2007

*k FOREIGN APPLICATIONS Fekkdkk kdkkkkkkkhkkkkkkkkdkkk
** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **

12/01/2020
Foreign Prioriy claimed  ves Mo STATEOR | SHEETS TOTAL |INDEPENDENT
35 USC 119(a-d) conditions met — Yes b0 | (] Netafter COUNTRY |DRAWINGS | CLAIMS CLAIMS
Verified and /PATRICK T LEWIS/
Acknowledged Examiner's Signature Inttials CA 0 7 'l
ADDRESS

Gilead Sciences, Inc.

c/o Sheppard Mullin Richter & Hampton LLP
650 Town Center Drive, 10th Floor

Costa Mesa, CA 92626

UNITED STATES

TITLE
NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

U All Fees
U 1.16 Fees (Filing)

FEES: Authority has been given in Paper

FILING FEE ; :

RECEIVED |No. to charge/credit DEPOSIT ACCOUNT | 2117 Fees (Processing Ext. of time)
6180 No. for following: U 1.18 Fees (Issue)

BIB (Rev. 05/07).
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PTQIAIAM 4 (02-18)
Approved for use through 11/30/2020. CMIB 0651-0032

U.S. Patent and Trademark Office; U.8. DEPARTVMENT OF COMNERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information uniess it contains 3 valid OMB control number.

Sheet Attorney Docket Number

o

rrect
[$191T

£

ed_ApIic
CRLRR AT § LPeBt

.

i

tin Data

37 CFR1.78

37JD-198058-U813

Application Number

otdemiesighad-17/077 267

Title of Invention

NUCLECEIDE PHOSPHORAMIDATE PRODRUGSE

The application data sheet is part of the provisional or nonprovisional application for which # is being submitted. The following form contains the
piblicgraphic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.78

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing Systern (EFS) or the
document may be printed and included in 2 paper filed application.

Secrecy Order 37 CFR 5.2:

; Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant fo
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically )
inventor Information:
fnventor 1
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Jinfa Du
Residence Information {Select One) (&) US Residency () NonUS Residency () Active US Military Service
City Redwood City State/Province | CA : Country of Residencd 1 us
Mailing Address of inventor:
Address 1 813 Bay Harbour Drive
Address 2
City Redwood City State/Province CA
Postal Code 24065 | Countryi us
fnvenior 2
Legal Name
Prefix| Given Name Middie Name Family Name Suffix
Dhanapalan Nagarathnam
Residence Information {Select One} (® US Residency () Non US Residency () Active US Miiitary Service
City | Bethany i State/Province i T | Country of Residencd | US
Mailing Address of Inventor:
Address 1 52 Virginia Rail Drive
Address 2
City Bethany State/Province 1 CT
Postal Code 06524 . Countryi [ us
fnventor 3
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Michael Joseph Sofia
Residence Information (Select One) (& US Residency (O NonUS Residency () Active US Mititary Service

EFS Web 2.2.13

Corrected 17/077,267 12/22/2022
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PTOMAIAM 4 (02-18)
Approved for use through 11/30/2020. CMIB 0651-0032
U8, Patent and Trademark Office; U.S. DEPARTVENT OF COMNMERCE

Under the Paperwork Reduction Act of 1885, no persons are required te respond to a collection of information uniess # contains a valid OMB control number.

Sheet

Attorney Docket Number 374D-199050-US13

Corrected Application Data

7CFR1.78

17/077,267

—_—

Application Nurmber

ettt

Title of invention

NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

City Doylestown

State/Province | PA | Country of Residencd | US

Mailing Address of inventor:

Address 1 3066 Antler Drive

Address 2

City Doylestown State/Province 1 PA

Postal Code 18902 | Countryi Us

fnventor 4

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Peiyuan Wang

Residence information {Select One) (8 US Residency

(O NonUSResidency () Active US Military Service

City San Mateo

State/Province F CA %Ccuntry of Residencd , Us

Mailing Address of Inventor:

Address 1 cio Gilead Sciences, inc.

Address 2 333 Lakeside Drive

City Foster City State/Provingce 1 CA
Postal Code ’ 94404 . Countryi us

Al Inventors Must Be Listed - Additional Inventor information blocks may be
generated within this form by selecting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence information section below.
For further information see 37 CFR 1.33(a).

[] An Address is being provided for the correspondence Information of this application.

Customer Number 117796

Email Address SViPdocketing@sheppardmullin.com '

Application Information:

Title of the Invention

NUCLEOGIDE PHOSPHORAMIDATE PRODRUGSE

Attorney Docket Number

37J0-199059-US13 Smail Entity Status Claimed [

Application Type

Nonprovisional

Subject Matter Utiiity

Total Number of Drawing Sheets {if any) Suggested Figure for Publication {if any}

Corrected 17/077,267 12/22/2022
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w
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PTOMAIAM 4 (02-18)

Approved for use through 11/30/2020. CMIB 0651-0032

U3, Patent and Trademark Office; U.8. DEPARTMENT OF COMNMERCE

Under the Paperwork Reduction Act of 1885, no persons are required te respond to a collection of information uniess # contains a valid OMB control number.

Application Data g;eééR 4 7 | Attomey Docket Nurber | 37J0-193056-US13
iR LA I3 00 .
Application Number MNotai-desiganod 1 7/077,267

Correct
91011108

ed

%

Title of invention NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C 11 1{¢) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domaestic benefit or foreign priority information must be
provided in the appropriate section{s) below {i.e., “Domestic Benefit/National Stage information” and “Foreign Priority information”).

For the purpases of a filing date under 37 CFR 1.53(h), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previously Filing date (YYYY-MM-DD) Intelfectual Property Authority or Country -
filed application

Publication Information:
[1 Request Early Publication (Fee required at time of Request 37 CFR 1.219)

RGQUQSi Not to Publish. 1 nereby request that the attached application not be published under
1 35 U.8.C. 122(b) and certify that the invention disclosed in the atlached application has not and will not be the
" subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Represeniative Name section below. If both sections are completed the cusiomer
Number will be used for the Reprasentative information during processing.

Please Seiect One: Customer Number [ (O US Patent Practitioner | (O Limited Recognition {37 CFR 11.9)

Customer Number 1177986

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 118(e), 120, 121, 385(c), or 388(c}) or indicate
National Stage entry from g PCT application. Providing benefit claim information in the Application Data Sheet constitules
the specific reference reguired by 35 U.S.C. 118{e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the "Application Number” field blank.

Prior Application Status | Pending

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number YYYY-MM-DD)
‘Fhﬂpphmhunl 7/077.267 Continuation of 16/817318 2020-03-12

Corrected 17/077,267 12/22/2022
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PTQ/AIAM 4 (02-18)

Approved for use through 11/30/2020. CMIB 0651-0032
U3, Patent and Trademark Office; U.8. DEPARTMENT OF COMNMERCE
Under the Paperwork Reduction Act of 1885, no persons are required te respond to a collection of information uniess # contains a valid OMB control number.

Corrected

i

A

2 27

e TS

3 23

pplication Data Sheet

Attorney Docket Number

374D~199058-US13

Application Nurmber

NOTYErRSSTTeT

17/077.267

—_—

Title of invention

NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

Prior Application Status | Abandoned ,
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
16/817318 Continuation of 16/518192 2019-07-18
Prior Application Status | Abandoned :
Filing or 371(c) Date
Apptication Number Continuity Type Prior Application Number YYYY-MM-DD})
16/516192 Continuation of 16/169878 2018-10-24
Prior Application Status | Patented
Apglication _— Prior Agplication Filing Date Issue Date
Nurnber Continuity Type Number YYYY-MM-DD) Patent Number (YYYY-MM-DD)
16/169878 Continuation of 151411508 2017-01-20 10183037 2019-01-22
Prior Application Status 1 Patented
Apglication — Prior Application Filing Date . oo Issue Date
Number Continuity Type Nurnber (YYYY-MM-DD) Patent Nurnber (YYYY-MM-DD)
15/411506 Continuation of 14/856546 2015-03-12 9585908 2017-03-07
Prior Application Status ] Patented
Application - Prior Application Filing Date ) ) Issue Date
Number Continuity Type Number YYYY-MM-DD} Patent Nurnber YYYY-MM-DD)
14/656548 Continuation of 14/013237 2013-08-28 8085573 2015-07-21
Prior Application Statusi Patented 1
Application P Prior Application Filing Date . . Issue Date
Number Continuity Type Number YYYY-MM-DD) Patent Number (YYYY-MM-DD)
14/013237 Continuation of 13/609814 2012-08-11 85807865 2013-11-12
Prior Application Status 1 Patented 1
Appiication i T Prior Application Filing Date ) lssue Date
Number Continuity Type Nurnber (YYYY-MM-DD) Patent Number YYYY-MM-DD)
13/600614 Continuation of 13/0896871 2011-05-03 3334270 2012-12-18
Prior Application Status ] Patented
Application T Prior Application Filing Date ) ‘ Issue Date
Number Continuity Type Number VY'Y Y-MM-DD} Patent Number (YYYY-MM-DD)
13/099671 Continuation of 12/053015 2008-03-21 7964580 2011-06-21
Prior Application Status | Expired
Filing or 371(c) Date
Application Number Coniinuity Type Prior Application Numbsr (YYYY-MM-DD}
12/053015 Claims benefit of provisional 80/982309 2007-10-24
Prior Application Status | Expired 3
Filing or 371{c) Dale
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
12/053015 Claims benefit of provisional 80/809315 2007-03-30

EFSWeb 2213

Corrected 17/077,267 12/22/2022
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PTOMAIAM 4 (02-18)

Approved for use through 11/30/2020. CMIB 0651-0032

U3, Patent and Trademark Office; U.8. DEPARTMENT OF COMNMERCE

Under the Paperwork Reduction Act of 1885, no persons are required te respond to a collection of information uniess # contains a valid OMB control number.

Attorney Docket Number 374D-199050-US13
Application Number eierosiared 17/077 267

—_—

Title of invention NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

Additionai Domestic Benefit/National Stage Dala may be generaled within this form
by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55, When priority is claimed 1o a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)‘ the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55())(1) and (2). Under the PDX program, applicant bears the ulfimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign inteliectual
property office, or a certified copy of the forelgn priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Application Number ti?oumryi Filing Date (YYYY-MM-DD) Access Cade' (if applicable)

Additional Foreign Priority Data may be generaled within this form by selecting the
Add bulion,

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 18, 2013 and (2) also

contains, or confained at any time, a claim to & claimed invention that has an effective filing date on or afier March
[] 18, 2013

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

18, 2013, will be examined under the first inventor to file provisions of the AlA.

Corrected 17/077,267 12/22/2022
FS Web 2.2.13
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PTOMAIAM 4 (02-18)

Approved for use through 11/30/2020. CMIB 0651-0032

U3, Patent and Trademark Office; U.8. DEPARTMENT OF COMNMERCE

Under the Paperwork Reduction Act of 1885, no persons are required te respond to a collection of information uniess # contains a valid OMB control number.

orrected Application Data Sheet Attorney Docket Number | 37.JD-199059-US13
PpeatorBate-Sheet37 CER 1.76 _
Application Number Meldoimbssigied 17/077.267

c

. tgw o v W Lt v

Title of invention NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authorily to permit a participating foreign infellectual property (IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below),

Should applicant choose nof {o provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

application. Afier the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign P office(s). Instead, Form PTO/SB/38 or PTO/SEB/E8 must be used as appropriate.

1. Authorization to Permit Access by a Foreign intelleciual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-cut of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPQ), the Japan Patent Office
(PO}, the Korean Inteliectual Property Office (KIPO}, the State Intellectual Property Office of the People’s Republic of
China (SIPQ), the World Intellectual Property Organization (WIPO), and any other foreign inteliectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1} the instant patent application-as-filed
and iis related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)
(1).

the undersigned hereby grants the USPTO authority o provide the EPO access {o the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Palent Convention) requires applicants fo submit a
copy of search results from the instant application without delay in a European pateint application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTQO to permit a participating foreign IP office access to the instant
[ application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign 1P office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[ ] appiication. If this box is checked, the USPTC will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access o the
application in accordance with 37 CFR 1.14.

Corrected 17/077,267 12/22/2022
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Approved for use through 11/30/2020. CMIB 0651-0032

U3, Patent and Trademark Office; U.8. DEPARTMENT OF COMNMERCE

Under the Paperwork Reduction Act of 1885, no persons are required te respond to a collection of information uniess # contains a valid OMB control number.

ed Application Data g;‘eé::R 4.7g | Attomey Docket Number | 37.D-133059-US13
R R TR ' Appiication Number Motretiesignes 1//077,267

Correct

tgw LYW

Title of invention NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 1

if the applicant is the inventor {or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information o be provided in this section is the name and address of the iegal representative who is the applicant under 37 CFR
1.43; orthe name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. {f the applicant is an
applicant under 37 CFR 1.46 {(assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint invenior or inventors who are also the applicant should be
identified in this section.

(® Assignee {3 Legal Representative under 35U.S.C. 117 (O Joint Invenior

(O Person to whom the inventor is ebligated to assign. (O Person who shows sufficient proprietary interest

if applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated inventor:

if the Applicant is an Organization check here. P

Qrganization Name | —aumriptmeeseeies= Gilead Sciences, Inc.

Mailing Address Information For Applicant:

Address 1 wreSitem-teremens—me= 333 | akeside Drive

Address 2 ]

City Foster City State/Province CA
Country j us Postal Code 94404
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add bution.

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirernent of part 3 of Title
37 of CFR to have an assignment recorded by the Office.

Corrected 17/077,267 12/22/2022
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PTOMAIAM 4 (02-18)
Approved for use through 11/30/2020. CMIB 0651-0032
U3, Patent and Trademark Office; U.8. DEPARTMENT OF COMNMERCE
Under the Paperwork Reduction Act of 1885, no persons are required te respond to a collection of information uniess # contains a valid OMB control number.
Corrected Application Data Sheet

Attorney Docket Number 374D-199050-US13
Application Nurnber iiipt-iesigres 1//077 267

—_——

L . v o

R0

Title of invention NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

Assignes 1

Complete this section if assignee information, including non-applicant assignee information, is desired 1o be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information” section wili appear on the patent application

publication as an applicant. For an assignes-applicant, complete thig section only if identification as an assignee is also desired on the
patent application publication.

if the Assignee or Non-Applicant Assignee is an Grganization check here. O

Prefix Given Name Middle Name Family Name Suffix

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province
Country| . Postal Code

Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add bution.

Signature:
NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application

subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
aiso be signed in accordance with 37 CFR 1.14{c}.

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity {(e.g., corporation or association). If the applicant is two or miore joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given

See 37 CFR 1.4(d) for the manner of making signatures and certificagtions.

Signature | /Joy Lynn Nemirow/ Date (YYYY-MM-DD)| 2022-12-22

First Name

Joy Lynn Last Name * Nemirow Registration Number 67,163

Additional Signature may be generated within this form by selecling the Add button.

Corrected 17/077,267 12/22/2022
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Approved for use through 11/30/2020. CMIB 0651-0032

U3, Patent and Trademark Office; U.8. DEPARTMENT OF COMNMERCE

Under the Paperwork Reduction Act of 1885, no persons are required te respond to a collection of information uniess # contains a valid OMB control number.

Corrected Application Data g;eg;:R 4 7g | Attomey Docket Number | 37.0-199059-U513
S e ' Appiication Number MNete-desigrea- 17/077 267

L LW - Ly

Title of invention NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

il

mn
o

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO {0 process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes {o complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, LL.S. Deparment of Commaerce, P.O. Box 1450, Alexandria, VA 22313-1450, DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDREES. SEND TO: Commissioner for Patents, P.O. Box 14580, Alexandria, VA 22313-1450.

Corrected 17/077,267 12/22/2022
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Privacy Act Statement

The Privacy Act of 1974 (PL. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent
application or patent. Accordingly, pursuant to the reguirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 U.S.C. 2(b}{(2); (2) furnishing of the information solicited is voluntary; and (3} the principal purpose for which the information is used by the U.5. Patent and
Traderark Office is to process and/or examine your submission related to a patent application or patent. f you do not furnish the requested information, the U.S.
Patent and Trademark Office may not be abie to process and/or examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1 Theinformation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 1.5.C. 552} and the Privacy
Act {5 US.C.552a). Records from this system of records may be disclosed to the Departrent of Justice to determine whether the Freedom of
information Act requires disclosure of these records.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative
tribunal, including disclosures to opposing counsel in the course of settiernent negotiations.

3 Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom
the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of the record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform
a contract. Recipients of information shali be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.5.C
552a(m).

5. Arecord related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use,
to the International Bureau of the World intellectual Property Organization, pursuant to the Patent CooperationTreaty.

6. Arecordin this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review {35 U5.C. 181)
and for review pursuant to the Atomic Energy Act (42 US.LC. 218(0).

o~

& record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recomimend improvements in records management practices and
programs, under authority of 44 11.5.C. 2904 and 2905. Such disclosure shall be made in accordance with the GSA requlations governing inspection of
records for this purpose, and any other relevant {i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about

8. Avrecord from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 US.C.
122{b) or issuance of a patent pursuant to 35 US5.C. 151, Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, a5 a routine use,
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a victation or potential violation of law or regulation.

EFS Web 2.2.13 Corrected 17/077.,267 12/22/2022
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Doc Code: R46C.REQ
Document Description: Request under 37 CFR 1.46(c) to correct, update or change the applicant.

PTO/AIA/41 (04-15)

Approved for use through 05/31/2024. OMB 0651-0031

U.S. Patent and Trademark Office, U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

( REQUEST TO CORRECT OR UPDATE Application Number 17/077,267 \
THE NAME OF THE APPLICANT UNDER | Filing Date October 22, 2020
37 CER 1.46(C)(1), OR CHANGE THE First Named Inventor Jinfa Du
APPLICANT UNDER 37 CFR 1.46(c)(2) |-Atunt 1623 ‘
(FOR USE ONLY IN APPLICATIONS FILED ON OR AFTER Examiner Name Patrick T. Lewis
SEPTEMBER 16, 2012) ;rua;tki)t;c:ner Docket 37JD-199059-US13

To: Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Applicant hereby requests that the name of the applicant be corrected or updated under 37 CFR 1.46(c)(1), or that the applicant be changed
under 37 CFR 1.46(c)(2), in the above-identified application. Requests under 37 CFR 1.46(c)(1) or (c}(2) cannot be submitted after payment of
the issue fee or if the application has been patented.

Please check the applicable box(es) below.

l:‘ 1. This request is to correct or update the name of the applicant (under 37 CFR 1.46(c)(1)) and includes:

D An application data sheet (ADS) in accordance with 37 CFR 1.76(c) with the corrected or updated information shown with markings
(e.g., underlining for insertions, strikethrough for deletions). A Corrected Web-based ADS may be used.

Note: Requests under 37 CFR 1.46(c){1) may be filed to correct typographical errors in the name of the § 1.46 applicant, or for
updating the name of the § 1.46 applicant (i.e., where there is no change in the applicant itself but just in the applicant’s name). See
the Manual of Patent Examining Procedure (MPEP) section 605.01.

M 2. This request is to change the applicant (under 37 CFR 1.46(c)(2)) and includes:

An application data sheet (ADS) in accordance with 37 CFR 1.76(c) that identifies the changes with proper markings (underlining for
insertions and strikethrough for deletions). A Corrected Web-based ADS may be used.

M A Statement Under 37 CFR 3.73(c) (Form PTO/AIA/96 or equivalent). See MPEP 325.
I am the

|:| applicant* |:| attorney or agent of record M attorney or agent acting under 37 CFR 1.34
Registration number Registration number )

signature _/JOY Lynn Nemirow/

Typed or printed name _Joy Lynn Nemirow

Date December 22, 2022

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. *Juristic entities
must be represented by a patent practitioner (See 37 CFR 1.31, applicable to any paper filed on or after September 16, 2012 that is presented
on behalf of a juristic entity, regardless of application filing date). Submit multiple forms if more than one signature is required, see below**.

M** Total of 1 forms are submitted.

A Federal agency may not conduct or sponsor, and a person is not required to respond to, nor shall a person be subject to a penalty for failure to comply with an
information collection subject to the requirements of the Paperwork Reduction Act of 1995, unless the information collection has a currently valid OMB Control
Number. The OMB Control Number for this information collection is 0651-0031. Public burden for this form is estimated to average 12 minutes per response, including
the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the information
collection. Send comments regarding this burden estimate or any other aspect of this information collection, including suggestions for reducing this burden to the
Chief Administrative Officer, United States Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450 or email InformationCollection@uspto.gov. DO
NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. If filing this completed form by mail, send to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA
22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. The United States Patent and
Trademark Office (USPTO) collects the information in this record under authority of 35 U.S.C. 2. The USPTO'’s
system of records is used to manage all applicant and owner information including name, citizenship,
residence, post office address, and other information with respect to inventors and their legal representatives
pertaining to the applicant's/owner’s activities in connection with the invention for which a patent is sought or
has been granted. The applicable Privacy Act System of Records Notice for the information collected in this
form is COMMERCE/PAT-TM-7 Patent Application Files, available in the Federal Register at 78 FR 19243
(March 29, 2013). hitps://www.govinfo.gov/content/pkg/FR-2013-03-29/pdf/2013-07341.pdf

Routine uses of the information in this record may include disclosure to: 1) law enforcement, in the event that
the system of records indicates a violation or potential violation of law; 2) a Federal, state, local, or international
agency, in response to its request; 3) a contractor of the USPTO having need for the information in order to
perform a contract; 4) the Department of Justice for determination of whether the Freedom of Information Act
(FOIA) requires disclosure of the record; 5) a Member of Congress submitting a request involving an individual
to whom the record pertains, when the individual has requested the Member’s assistance with respect to the
subject matter of the record; 6) a court, magistrate, or administrative tribunal, in the course of presenting
evidence, including disclosures to opposing counsel in the course of settiement negotiations; 7) the
Administrator, General Services Administration (GSA), or their designee, during an inspection of records
conducted by GSA under authority of 44 U.S.C. 2904 and 2906, in accordance with the GSA regulations and
any other relevant (i.e., GSA or Commerce) directive, where such disclosure shall not be used to make
determinations about individuals; 8) another federal agency for purposes of National Security review (35 U.S.C.
181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)); 9) the Office of Personnel
Management (OPM) for personnel research purposes; and 9) the Office of Management and Budget (OMB) for
legislative coordination and clearance.

If you do not furnish the information requested on this form, the USPTO may not be able to process and/or
examine your submission, which may result in termination of proceedings, abandonment of the application,
and/or expiration of the patent.

Additional Uses

Additional USPTO uses of the information in this record may include disclosure to: 1) the International Bureau
of the World Intellectual Property Organization, if the record is related to an international application filed under
the Patent Cooperation Treaty; 2) the public i) after publication of the application pursuant to 35 U.S.C. 122(b),
i) after issuance of a patent pursuant to 35 U.S.C. 151, iii) if the record was filed in an application which
became abandoned or in which the proceedings were terminated and which application is referenced by either
a published application, an application open to public inspections, or an issued patent, or iv) without publication
of the application or patent under the specific circumstances provided for by 37 CFR 1.14(a)(1)(v)-(vii); and/or
3) the National Archives and Records Administration, for inspection of records.
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Doc Code: PA..
PTOIAIA/82A (07-13)

Document Description: Power of Attorney Approved for use through 03/31/2021. OMB 0651-0035
U.S. Patent and Trademark Office; U.S. DEPARTMENT CF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

~
J
NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.
Application Number 17/077,267
Filing Date October 22, 2020
First Named Inventor Jinfa Du
Title NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS
Art Unit 1623
Examiner Name Patrick T. Lewis
Attorney Docket Number 37JD-199059-US13
SIGNATURE of Applicant or Patent Practitioner
Signature /Joy Lynn Nemirow/ Date (Optional) | December 22, 2022
Name Jov Lynn Nemirow Registration
yLly b 67,163

Title (if Applicantis a | Attorney for Applicant

juristic entity)

Applicant Name (if Applicant is a juristic entity) Gilead Sciences, Inc.

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If

more than one applicant, use multiple forms.

M *Total of 1 forms are submitted.
This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
Gilead Exhibit 2029
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Doc Code: PA..

intion- PTO/AIA/82B (07-13)
Document Description: Power of Attorney Approved for use through 03/31/2021. OMB 0651-0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number

POWER OF ATTORNEY BY APPLICANT

I hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or
the boxes below.

Application Number Filing Date

(Note: The boxes above may be left blank if information is provided on form PTO/AIA/82A.)

| hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and

to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the attached transmittal letter (form PTO/AIA/82A) or identified above:

117796
OR

I:l | hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/82C) as my/our attorney(s) or agent(s), and to transact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmittal letter (form PTO/AIA/82A) or identified above. (Note: Complete form PTO/AIA/82C.)

Please recognize or change the correspondence address for the application identified in the attached transmittal
letter or the boxes above to:

The address associated with the above-mentioned Customer Number
OR

|:| The address associated with Customer Number:
OR

|:| Firm or
Individual Name

Address

City | State [ Zip
Country

Telephone | Email |

| am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box):

Gilead Sciences, Inc., 333 Lakeside Drive, Foster City, CA 94404

|:| Inventor or Joint Inventor (title not required below)
|:| Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below)
Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer’s title if applicant is a juristic entity)

I:l Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the
application or is concurrently being filed with this document) (provide signer’s title if applicant is a juristic entity)

SIGNATURE of Applicant for Patent

The undersigned (whosertitielecsRipisiléd below) is authorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity).
Signature M q ‘FiW@V’iS | Date (Optional) qctober ©, 2020 | ©:53:00 PM PP
Name Meaenn 9BA2676F5319409. . Mary J. Edwards

Title Sr. Associate General Counsel, IP

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements
and certifications. If more than one applicant, use multiple forms.

IZlTotaI of 1 forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information Is required to obtaln or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in
connection with your submission of the attached form related to a patent application or patent.
Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general
authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the
information solicited is voluntary; and (3) the principal purpose for which the information is used
by the U.S. Patent and Trademark Office is to process and/or examine your submission related
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent
and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the
patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records
from this system of records may be disclosed to the Department of Justice to determine
whether the Freedom of Information Act requires disclosure of these records.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including
disclosures to opposing counsel in the course of settlement negotiations.

3. Arecord in this system of records may be disclosed, as a routine use, to a Member of
Congress submitting a request involving an individual, to whom the record pertains,
when the individual has requested assistance from the Member with respect to the
subject matter of the record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of
the Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974,
as amended, pursuant to 5 U.S.C. 5562a(m).

5. Arecord related to an International Application filed under the Patent Cooperation Treaty
in this system of records may be disclosed, as a routine use, to the International Bureau
of the World Intellectual Property Organization, pursuant to the Patent Cooperation
Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant
to the Atomic Energy Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the
Administrator, General Services, or his/her designee, during an inspection of records
conducted by GSA as part of that agency's responsibility to recommend improvements in
records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing
inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce)
directive. Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public
after either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a
patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the
limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an
application which became abandoned or in which the proceedings were terminated and
which application is referenced by either a published application, an application open to
public inspections or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal,
State, or local law enforcement agency, if the USPTO becomes aware of a violation or
potential violation of law or regulation.
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PTO/AIA/96 (08-12)

Approved for use through 11/30/2020. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
Applicant’Patent Owner: Gilead Sciences, Inc.

Application No./Patent No.: 17/077,267 Filed/Issue Date: _October 22, 2020

Titled: NUCLEQOSIDE PHOSPHORAMIDATE PRODRUGS

Gilead Sciences, Inc. ,a___corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, govemnment agency, etc.)

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. MThe assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. D The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. |:| An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

B. @/A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: _Jinfa Du et al. To: Pharmasset, Inc.
The document was recorded in the United States Patent and Trademark Office at
Reel 062122 | Frame 0886 , or for which a copy thereof is attached.
2. From: Pharmasset, Inc. To: Gilead Pharmasset LLC

The document was recorded in the United States Patent and Trademark Office at
Reel 062150  Frame 0476 , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file {and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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PTO/AIA/96 (08-12)

Approved for use through 11/30/2020. OMB 0651-0031

U.S. Patent and Trademark Qffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

3. From: _Gilead Pharmasset LLC To: _Gilead Sciences, Inc.
The document was recorded in the United States Patent and Trademark Office at
Reel 058890  Frame 0229 , or for which a copy thereof is attached.
4. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
5. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
6. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

g As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Joy Lynn Nemirow/ December 22, 2022
Signature Date
Joy Lynn Nemirow 67,163
Printed or Typed Name Title or Registration Number
[Page 2 of 2]
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 35
U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the
information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related
to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark
Office may not be able to process and/or examine your submission, which may result in termination of proceedings
or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is
required by the Freedom of Information Act.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the
course of settlement negotiations.

3. Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. Arecord related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. Arecord in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under
authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA
regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C.
151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the
public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to
public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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UNITED STATES exandriz, VA 5555 - 1420
PATENT AND TRADEMARK OFFICE A, .o

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #

17/077,267 12/22/2022 08:12:11 PM ET 37JD-199059-US13

Title of Invention
NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT #
under 35 USC 111(a)

CONFIRMATION # 4237 FILED BY Joannah Laluces
PATENT CENTER # 61345818 FILING DATE  10/22/2020
CUSTOMER# 117796 FIRST NAMED  Jinfa Du
INVENTOR
CORRESPONDENCE - AUTHORIZED BY  Joy Nemirow
ADDRESS

Documents TOTAL DOCUMENTS: 4
DOCUMENT PAGES  DESCRIPTION REE (KB
370150058 2 Reguest under 37CFRT.468(2) 225 KB
US13 Request_{o Changs | to correct, update, change
he__Applicant.pdi applicant
F7E-100058- 3 Assignes showing of cwnership 92 KB
US13 Biaterment_under 370 par 37 OFH 3.73
FR373c.pdt

7-180058- 10 Application Data Sheet 1543 KB
UB13 Application Data She
el.pdi

Warning: This is nol a USPTO supplied ADS fillable form. Dala in the form cannot be
autornagtically loaded to other USPTO systams.
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F7JD-1808058-
UB13 Fower ol Attorney.pdf

Digest

DOCUMENTY

37JD0-198058-
Us13_Request_to Change_the
_Applicant.pdf

37.J0-189058-
USTE _Statemnent_under 37CF
R373c.pddt

J7JD-198058-
US13_Application_Data_Sheet
pdf

37JD-189058-
US13 Power of Allorney.pdt

Page 2 of 2

Fower of Altemey 873 KB

[}

MESSAGE DIGEST(SHA-S12)

D7E0UG4AEFSFECEESTOIFAST03503463235 08855 DECCO23CAR
2C0730C00DER72AC0BTBDOES3RDCTINA516350E14AA4CC02
SEATEDZBAAFCEABEFSALBOO4EDBAFS

BRCa38E4 11 ARSETR2FDOBEETEEAF179B28EA442EDCCDCZAT
iﬁ)b%ﬂ&%iﬁﬁh%bﬁé?!) SUEAZTESASEL47E3TOTC414E8RB4A5FR54084
O3EB712BCA43151617ES484863C8FS

ABB4G373CRBENSIZDCTIBA4338TCT78300ANEY LB CE0284A8
CP77E06E4RDDOOFZ158B6BAST38FE3EC4402CFCESTDDETRE
S851B80422237DBE18F4ADT7138BCERE

C780546F 148A200AFCEEOEBEF40BAAFZ233B712CAERRFARZ
SRORBASTRETIGTFARETCDERCREDIN SE002DZAASEFEAZOR4E
4DOF1FZPBBE1489024B08D02045861 710

““wis Acknowlerigament Recaipt evidences receipt on the noted dats by the USPTO of the indicated documents, characterized

by the applicant, and including pags counts,

démﬁi.oéd in MPER 803,

New Applications Under 38 UWS.0. 111

¥ & new applicadion is beng fled and tha

whare appiicabia, i serves as evidence of receipt similar to a Fost Card, as

application includes tha necessary components for filing date (see 37 CFR 1 .53

and MPEP 808), a Filing Receipt (37 CFR 1.54) will be issued in dus courss and the date shown on this Acknowledgement
Raceint will establish the filing dade of the appiication

Mational Stage of an International Application under 35 ULS.0. 371

i# a timely subrmission 1o enter the national stage of an inlernational application is compliant with the condilions of 35 ULS.CL

371 and other applicable requiremanis 3 Form POT/DOES/B03 indi

fing acceptance of the application as a national siage

subrission under 35 UL.S.C. 371 will be issued in addition 0 the Fiing Hecaipt, in dus course.

Mow Infernational Application Filed with the USPTO a8 3 Beosiving Qffics

i a new intarmall
intarnational

al appiic

tion i baing Hsd and the international
1 and MPEP 1810), & Notification of the Interna
International Filing Date (Form POT/RO/ DR will be issusd in dus courss, subject {o pres

g date {see POT Articke 1

gCorssary cumponants faran
&l Application Number and of the
iptions concerning national ssouriy,

application includes the

and the dale shown on this Acknowledgement Recelpl will establish the international filing dale of the application.
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UNITED StATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO Box 1450

Alexandria, Virginia 22313-1450

Www.uspto.gov

APPLICATION I FILING or GRP ART I I I I |
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO [TOT CLAIMS|IND CLAIMS
17/077,267 10/22/2020 1623 6180 371D-199059-US 13 7 1
CONFIRMATION NO. 4237
117796 CORRECTED FILING RECEIPT
Gilead Sciences, Inc.
o/o Sheppard Mullin Richter & Hampton LLP AR O LA TR

650 Town Center Drive, 10th Floor
Costa Mesa, CA 92626

Date Mailed: 01/03/2023

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
Jinfa Du, Redwood City, CA;
Dhanapalan Nagarathnam, Bethany, CT;
Michael Joseph Sofia, Doylestown, PA;
Peiyuan Wang, San Mateo, CA;
Applicant(s)
Gilead Sciences, Inc., Foster City, CA;

Power of Attorney: The patent practitioners associated with Customer Number 117796

Domestic Priority data as claimed by applicant
This application is a CON of 16/817,318 03/12/2020 ABN
which is a CON of 16/516,192 07/18/2019 ABN
which is a CON of 16/169,878 10/24/2018 ABN
which is a CON of 15/411,506 01/20/2017 PAT 10183037
which is a CON of 14/656,546 03/12/2015 PAT 9585906
which is a CON of 14/013,237 08/29/2013 PAT 9085573
which is a CON of 13/609,614 09/11/2012 PAT 8580765
which is a CON of 13/099,671 05/03/2011 PAT 8334270
which is a CON of 12/053,015 03/21/2008 PAT 7964580
which claims benefit of 60/982,309 10/24/2007
and claims benefit of 60/909,315 03/30/2007

page 1 of 4
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Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 12/01/2020

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 17/077,267

Projected Publication Date: Not Applicable

Non-Publication Request: No

Early Publication Request: No
Title

NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS
Preliminary Class
514
Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

page 2 of 4
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Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http//www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

page 3 of 4
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SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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UNITED StATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO Box 1450

Alexandria, Virginia 22313-1450

Www.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
17/077,267 10/22/2020 Jinfa Du 371D-199059-US 13
CONFIRMATION NO. 4237
117796 POA ACCEPTANCE LETTER
Gilead Sciences, Inc.
' Sheppar Mlin Fchter & Hampion LLP LA

650 Town Center Drive, 10th Floor

Costa Mesa, CA 92626
Date Mailed: 01/03/2023

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 12/22/2022.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.
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Electronic Patent Application Fee Transmittal

Application Number:

17077267

Filing Date:

22-Oct-2020

Title of Invention:

NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

First Named Inventor/Applicant Name:

Jinfa Du

Filer:

Joy Lynn Bala Nemirow/Joannah Laluces

Attorney Docket Number:

37JD-199059-US13

Filed as Large Entity

Filing Fees for Utility under 35USC 111(a)

Description Fee Code Quantity Amount Sul:,-s'l';(t;)l in
Basic Filing:
UTILITY APPL ISSUE FEE 1501 1 1200 1200
PUBL. FEE- EARLY, VOLUNTARY, OR NORMAL 1504 1 0 0
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
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Description Fee Code Quantity Amount Sul:’-s'l';(t;)l in
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1200
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Electronic Acknowledgement Receipt

EFS ID: 47310918
Application Number: 17077267
International Application Number:
Confirmation Number: 4237

Title of Invention:

NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

First Named Inventor/Applicant Name:

Jinfa Du

Customer Number:

117796

Filer:

Joy Lynn Bala Nemirow/Joannah Laluces

Filer Authorized By:

Joy Lynn Bala Nemirow

Attorney Docket Number:

371D-199059-US13

Receipt Date: 03-JAN-2023
Filing Date: 22-0CT-2020
Time Stamp: 20:44:08

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $1200

RAM confirmation Number E202313K44072075
Deposit Account 504561

Authorized User

Joannah Laluces

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

37 CFR 1.20 (Post Issuance fees)
37 CFR 1.21 (Miscellaneous fees and charges)
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File Listing:

Document . .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
62836
1 Issue Fee Payment (PTO-85B) Web85b.pdf no 2
e85882c47ed7331d5249e133c083ed1038a
dbeaz
Warnings:
Information:
40327
2 Fee Worksheet (SB06) fee-info.pdf no 2
0cd710fdda8eazb0e4a3193b9n353bab46d
44162
Warnings:
Information:
Total Files Size (in bytes)4 103163

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application asa
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Doc Code: IFEE

Document Description: Issue Fee Payment (PTO-85B)

PTOL/85B-EFS

Issue Fee Transmittal Form

Application Number Filing Date First Named Inventor Atty. Docket No. Confirmation No.
17077267 22-Oct-2020 Jinfa Du 37JD-199059-US13 4237
TITLE OF INVENTION :
NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS
Entity Status Application Type ArtUnit [Class - Subclass EXAMINER
Regular Undiscounted Utility under 35 USC 111(a) [1623 023000 PATRICK LEWIS
Issue Fee Due Publication Due Total Fee(s) Due Date Due Prev. Paid Fee
$1200 $0 $1200 07-Mar-2023 50

1.Change of Correspondence Address and/or Indication Of Fee Address (37 CFR 1.33 & 1.363)

Current Correspondence Address:

117796

Gilead Sciences, Inc.

c/o Sheppard Mullin Richter & Hampton LLP
650 Town Center Drive, 10th Floor

Costa Mesa CA 92626
UNITED STATES
(650) 815-2600

Current Indicated Fee Address:

thpp:rﬂ Mo |||in_D2i|rﬁ-hfi rsttofile.com

[

Change of correspondence address requested, system
generated AIA/122-EFS form attached

]

Fee Address indication requested, system generated SB/47-EFS
form attached

2.Entity Status

Change in Entity Status

Applicant certifying micro entity status; system generated Micro Entity certification form attached. See 37 CFR 1.29.
Note: Absent a valid certification of micro entity status, issue fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

(37 CFR1.29(d)), and make the applicable certification online.

WEB IFEE 1.0

Applicant asserting small entity status. See 37 CFR 1.27.

Note: If the application was previously under micro entity status, checking this box will be taken to be a notification of loss of entitlement to micro entity status.

Applicant changing to regular undiscounted fee status.
Note: Checking this box will be taken to be a notification of loss of entitlement to small or micro entity status, as applicable.

If this box is checked, you will be prompted to choose a micro entity status on the gross income basis (37 CFR 1.29(a)) or the institution of higher education basis
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Doc Code: IFEE PTOL/85B-EFS

Document Description: Issue Fee Payment (PTO-85B)

3.The Following Fee(s) Are Submitted:

I authorize USPTO to apply my previously paid issue fee to the

N
X] Issue Fee O current fees due

The Director is hereby authorized to apply my previously paid
[] Publication Fee [] issue fee to the current fee due and to charge deficient fees to
Deposit Account Number

If in addition to the payment of the issue fee amount submitted
with this form, there are any discrepancies in any amount(s) due,
the Director is authorized to charge any defgcbeﬂgg,]or credit any
overpayment, to Deposit Account Number

X The issue fee must be submitted with this form. If payment of
the issue fee does not accompany this form, checking this box
and providing a deposit account number will NOT be
effective to satisfy full payment of the fee(s) due.

[] Advance Order - # of copies

4.Firm and/or Attorney Names To Be Printed

NOTE: If no name is listed, no name will be printed
For printing on the patent front page, list to be displayed as entered

1. SHEPPARD MULLIN RICHTER & HAMPTON LLP

5.Assignee Name(s) and Residence Data To Be Printed

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

Name City State Country Category

Gilead Sciences, Inc. Foster City ~ CALIFORNIA UNITED STATES corporation

6.Signature

| certify, in accordance with 37 CFR 1.4(d)(4) that | am an attorney or agent registered to practice before the Patent and Trademark Office who has filed and has been granted
power of attorney in this application. | also certify that this Fee(s) Transmittal form is being transmitted to the USPTO via EFS-WEB on the date indicated below.

Signature /Joy Lynn Nemirow/ Date 01-03-2023
Name Joy Lynn Nemirow Registration Number | 67163
WEB IFEE 1.0
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Oftice
Address: COMMISSIONER FOR PATENTS

.0 Box 1450

Alexandria, YVirginia 22313-1450

WWW HS]“U OV

‘ [ APPLICATION NO | FILING DATE I FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. | CONFIRMATION NO l

i 17/077.267 10/22,2020 Jinta Du 37ID-199059-US13 4237

i 7 7590 012002023 ' CXAMINER l

' Gilead Sciences, Inc.

| ¢/o Sheppard Mullin Richter & Hampton LLP LEWIS, PATRICK T

‘ 650 Town Center Drive, 10th Floor

3 . o . ~

: Costa Mesa, CA 92626 l ART UNIT [ PAPER NUMBER I
1623

’ NOTIFICATION DATE l DELIVERY MODE l

01/20/2023 ELECTRONIC

Plcasc find below and/or attached an Office communication coneerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent clectronically on above-indicated "Notification Date" to the
following e-mail address(cs):

SheppardMullin_Pair@firsttofile.com
ipdocketing@gilead.com
svipdocketing@sheppardmullin.com

PTOL-90A (Rev, 04/07)
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Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450
www.uspto.gov

Application No. : 17077267
Applicant : Du

Filing Date : 10/22/2020

Date Mailed : 01/20/2023

NOTICE TO FILE CORRECTED APPLICATION PAPERS

Notice of Allowance Mailed

This application has been accorded an Allowance Datc and is being prepared for issuance. The
application, however, is incomplete for the reasons below.

Applicant is given two (2) months from the mail date of this Notice within which to respond. This
time period for reply is extendable under 37 CFR 1.136(a) for only TWO additional MONTHS.

The informalities requiring correction are indicated in the attachment(s). If the informality pertains to the
abstract, specification (including claims) or drawings, the informality must be corrected with an
amendment in compliance with 37 CFR 1.121 (or, if the application is a reissue application, 37 CFR
1.173). Such an amcndment may be filed after payment of the issuc fee if limited to correction of
informalities noted herein. See Waiver of 37 CFR 1.312 for Documents Required by the Office of Patent
Publication, 1280 Off. Gaz. Patent Office 918 (March 23, 2004). In addition, if the informality is not
corrected until after payment of the issue fee, for purposes of 35 U.S.C. 154(b)(1)(iv), “all outstanding
requirements” will be considered to have been satisfied when the informality has been corrected. A
failure to respond within the above-identified time period will result in the application being
ABANDONED.

See attachment(s).

A copy of this notice MUST be returned with the reply. Please address response to
“Mail Stop Issue Fee, Commissioner for Patents,
P.O. Box 1430, Alexandria, VA 22313-1450".

/June Hope/

Publication Branch

Office of Data Management
(571) 272-4200
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Application No. 17077267

IDENTIFICATION OF APPLICATION DEFICIENCIES
IN APPLICATION FILED ON OR AFTER SEPTEMBER 16, 2012

Applicant must provide legible text for the following item(s).

Specification filed 10/22/2020, page(s) (see below).

[ ] Claims filed , claim(s) .

|:| Other: .

I:l Applicant must provide missing information on the following page(s) of the specification by amending the
specification to add the missing text. No new matter may be added.
Page/line no(s).

|:| The specification refers to one or more applications by attorney docket number and does not show the U.S.
application number(s). Applicant must supply the U.S. application number in place of each attorney docket
number.

Page/line no(s).

Applicant must provide an Abstract of the Disclosure.

The Application Data Sheet (ADS dated ) does not supply the inventor’s city and/or does not supply the
inventor’s U.S. state and/or does not supply the inventor's country. Applicant must submit a signed, in
accordance with 37 CFR 1.76(e) and 1.33(b), application data sheet that corrects this deficiency. To be in
compliance with 37 CFR 1.76, the corrected application data sheet must identify the information being
changed by using underlining for additions and strikethroughs or brackets for deletions.

Other: The following Spec pages contain overlapping and/or obscured data: Pages 116, 133, 151, 169, 186,
204,221, 238, 256, 273, 291, 308, 326, 343, 360, 378, 395,413, 430, 447, 465, 482, 499, 517, 534, 551,
568. 585, 602, 620 and 637.

The response to this notice should contain only amended papers, as the waiver of 37 CFR 1.312 is limited
to corrections of documents specifically requested in the notice.
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NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

CROSS REFERENCE TO RELATED APPLICATIONS

This application is a continuation of U.S. Patent Application No. 16/817,318, filed
March 12, 2020, now abandoned, which is a continuation of U.S. Patent Application No.
16/516,192, filed July 18, 2019, now abandoned, which is a continuation of U.S. Patent
Application No. 16/169,878, filed October 24, 2018, now abandoned, which is a
continuation of U.S. Patent Application No. 15/411,506, filed January 20, 2017, now
U.S. Patent No. 10,183,037, which is a continuation of U.S. Patent Application No.
14/656,546, filed March 12, 2015, now U.S. Patent No. 9,585,906, which is a
continuation of U.S. Patent Application No. 14/013,237, filed August 29, 2013, now U.S.
Patent No. 9,085,573, which is a continuation of U.S. Patent Application No. 13/609,614,
filed September 11, 2012, now U.S. Patent No. 8,580,765, which is a continuation of U.S.
Patent Application No. 13/099,671, filed May 3, 2011, now U.S. Patent No. 8,334,270,
which is a continuation of U.S. Patent Application No. 12/053,015, filed March 21, 2008,
now U.S. Patent No. 7,964,580, which claims the benefit under 35 U.S.C. § 119(e) to
U.S. Provisional Application Nos. 60/909.315, filed March 30, 2007, and 60/982,309,
filed October 24, 2007, all of which are hereby incorporated by reference in their

entireties.

Sequence Listing

The instant application contains a Sequence Listing which has been submitted

electronically in ASCII format and is hereby incorporated by reference in its entirety.
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Field of Invention

The present invention pertains to nucleoside phosphoramidates and their use as
agents for treating viral diseases. These compounds are inhibitors of RNA-dependent
RNA viral replication and are useful as inhibitors of HCV NS5B polymerase, as
inhibitors of HCV replication and for treatment of hepatitis C infection in mammals. The
invention provides novel chemical compounds, and the use of these compounds alone or

in combination with other antiviral agents for treating HCV infection.

Background

Hepeatitis C virus (HCV) infection is a major health problem that leads to chronic
liver disease, such as cirrhosis and hepatocellular carcinoma, in a substantial number of
infected individuals, estimated to be 2-15% of the world's population. There are an
estimated 4.5 million infected people in the United States alone, according to the U.S.
Center for Disease Control. According to the World Health Organization, there are more
than 200 million infected individuals worldwide, with at least 3 to 4 million people being
infected each year. Once infected, about 20% of people clear the virus, but the rest can
harbor HCV the rest of their lives. Ten to twenty percent of chronically infected
individuals eventually develop liver-destroying cirrhosis or cancer. The viral disease is
transmitted parenterally by contaminated blood and blood products, contaminated
needles, or sexually and vertically from infected mothers or carrier mothers to their
offspring. Current treatments for HCV infection, which are restricted to immunotherapy
with recombinant interferon-o alone or in combination with the nucleoside analog

ribavirin, are of limited clinical benefit. Moreover, there is no established vaccine for

2980901-1 -2 -
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HCV. Consequently, there is an urgent need for improved therapeutic agents that

effectively combat chronic HCV infection.

The HCYV virion is an enveloped positive-strand RNA virus with a single
oligoribonucleotide genomic sequence of about 9600 bases which encodes a polyprotein
of about 3,010 amino acids. The protein products of the HCV gene consist of the
structural proteins C, E1, and E2, and the non-structural proteins NS2, NS3, NS4A and
NS4B, and NS5A and NS5B. The nonstructural (NS) proteins are believed to provide the
catalytic machinery for viral replication. The NS3 protease releases NS5B, the RNA-
dependent RNA polymerase from the polyprotein chain. HCV NS5B polymerase is
required for the synthesis of a double-stranded RNA from a single-stranded viral RNA
that serves as a template in the replication cycle of HCV. Therefore, NS5B polymerase is
considered to be an essential component in the HCV replication complex (K. Ishi, et al,
Heptology, 1999, 29: 1227-1235; V. Lohmann, et al., Virology, 1998, 249: 108-118).
Inhibition of HCV NS5B polymerase prevents formation of the double-stranded HCV
RNA and therefore constitutes an attractive approach to the development of HCV-

specific antiviral therapies.

HCYV belongs to a much larger family of viruses that share many common

features.

Flaviviridae Viruses

The Flaviviridae family of viruses comprises at least three distinct genera:
pestiviruses, which cause disease in cattle and pigs; flavivruses, which are the primary

cause of diseases such as dengue fever and yellow fever; and hepaciviruses, whose sole

2980901-1 -3 -
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