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Table XXIX-32.

No R! R® R® RP R* R R® X Y
XXIX-32-1 Et H H H "By H CH; F OH
XXIX-32-2 Et H H CH; "Bu H CH; F OH
XXIX-32-3 Et H H CH(CH;), "Bu H CH; F OH
XXIX-32-4 Et H H CH,CH(CHs; "Bu H CHs; F OH
XXIX-32-5 Et H H CH,Ph Bu H CH; F OH
XXIX-32-6 Et H H CHyindol-3-yl "Bu H CH; F OH
XXIX-32-7 Et H H CH,CH,SCH; "Bu H CH; F OH
XXIX-32-8 Et * H * "Bu H CH; F OH

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

Table XXIX-33.

Ne R! R* R*™ R® R* R R* X Y
XXIX-33-1 Pr H H H Bu H CH; F OH
XXIX-33-2 Pr H H CH; "Bu H CH; F OH
XXIX-33-3 Pr H H CH(CH:), "Bu H CH; F OH
XXIX-33-4 Pr H H CHCH(CH;, "Bu H CH; F OH
XXIX-33-5 Pr H H CHPh "Bu H CH; F OH
XXIX-33-6 Pr H H CHyindol-3-yl "Bu H CH; F OH
XXIX-33-7 Pr H H CHCH,SCH; "Bu H CH; F OH
XXIX-33-8 Pr * H * "By H CH; F OH

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

Table XXIX-34.

Ne R' R R® R R* R R X Y
XXIX-34-1 Bu H H H "Bu H CH; F OH
XXIX-34-2 ‘Bu H H CH; "Bu H CH; F OH
XXIX-34-3 'Bu H H CH(CHj), "By H CH; F OH
XXIX-34-4 Bu H H CH,CH(CH;), "Bu H CH: F OH
XXIX-34-5 ‘Bu H H CH,Ph "Bu H CH; F OH
XXIX-34-6 Bu H H CHp-indol-3-yl "Bu H CH; F OH
XXIX-34-7 Bu H H CH,CHSCH; "Bu H CH; F OH
XXIX-34-8 Bu * H * "Bu H CH; F OH

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

No R! R* R*® R® R* R R* X Y
XXIX-35-1 Ph H H H "By H CH; F OH
XXIX-35-2 Ph H H CH; "Bu H CH; F OH
XXIX-35-3 Ph H H CH(CH:), "Bu H CH; F OH
XXIX-35-4 Ph H H CH,CH(CH:);, "Bu H CH; F OH
XXIX-35-5 Ph H H CH,Ph "Bu H CH; F OH
XXIX-35-6 Ph H H CHp-indol-3-yl "Bu H CH; F OH
XXIX-357 Ph H H CH,CH.SCH; "Bu H CH; F OH
XXIX-35-8 Ph * H * "Bu H CH; F OH

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

Table XXIX-36.

Ne R' R® R™® R® R* R R* X Y
XXIX-36-1 p-Me-Ph H H H "Bu H CH: F OH
XXIX-36-2 p-Me-Ph H H CH; "Bu H CH: F OH
XXIX-36-3 p-Me-Ph H H  CH(CHs), "Bu H CH: F OH
XXIX-36-4 p-Me-Ph H H CHCH(CH:), "Bu H CH:; F OH
XXIX-36-5 p-Me-Ph H H  CHPh "Bu H CH: F OH
XXIX-36-6 p-Me-Ph H H  CHp-indol-3-yl "Bu H CH; F OH
XXIX-36-7 p-Me-Ph H H CH,CH,SCH; "Bu H CH; F OH
XXIX-36-8 p-Me-Ph * H * "Bu H CH: F OH
*R” and R™ joined together by (CH,)s to form five-membered ring.

Table XXIX-37.

Ne R' R* R™ R® R* R R* X Y
XXIX-37-1 p-F-Ph H H H "Bu H CH; F OH
XXIX-37-2 p-F-Ph H H CH;s "Bu H CH; F OH
XXIX-37-3 p-F-Ph H H CH(CH;), "Bu H CH; F OH
XXIX-37-4 p-F-Ph H H CHCH(CH;), "Bu H CH; F OH
XXIX-37-5 p-F-Ph H H CHpPh "Bu H CH; F OH
XXIX-37-6 p-F-Ph H H CHyindol-3-yl "Bu H CH; F OH
XXIX-37-7 p-F-Ph H H CHCH,SCH; "Bu H CH; F OH
XXIX-37-8 p-F-Ph * H * "Bu H CH; F OH

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XXIX-38.

No R R* R® R”® R* R R® X Y
XXIX-38-1 p-CI-Ph H H H "By H CH; F OH
XXIX-38-2 p-CI-Ph H H CH; "Bu H CH; F OH
XXIX-38-3 p-Cl-Ph H H  CH(CHs), "Bu H CH; F OH
XXIX-38-4 p-CI-Ph H H CHCH(CH;), "Bu H CH; F OH
XXIX-38-5 p-CI-Ph H H CHPh Bu H CH; F OH
XXIX-38-6 p-Cl-Ph H H CHb-indol-3-yl "Bu H CH; F OH
XXIX-38-7 p-CI-Ph H H CH.CH,SCH; "Bu H CH; F OH
XXIX-38-8 p-Cl-Ph * H * "Bu H CH; F OH

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

Table XXIX-39.

Ne R' R* R*® R”® R* R R®* X Y
XXIX-39-1 p-Br-Ph H H H "Bu H CH; F OH
XXIX-39-2 p-Br-Ph H H CH; "Bu H CH; F OH
XXIX-39-3 p-Br-Ph H H CH(CHs) "Bu H CH; F OH
XXIX-39-4 p-Br-Ph H H CH,CH(CH:;)» "Bu H CH; F OH
XXIX-39-5 p-Br-Ph H H CH:Ph Bu H CH; F OH
XXIX-39-6 p-Br-Ph H H CHyindol-3-yl "Bu H CH; F OH
XXIX-39-7 p-Br-Ph H H CHCH,SCH; "Bu H CH; F OH
XXIX-39-8 p-Br-Ph * H * "Bu H CH; F OH

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

Table XXIX-40.

Ne R! R* R™ R® R* R R* X Y
XXIX-40-1 p-I-Ph H H H "Bu H CH; F OH
XXIX-40-2 p-I-Ph H H CH; "Bu H CH; F OH
XXIX-40-3 p-I-Ph H H CH(CHs), "Bu H CH; F OH
XXIX-40-4 p-I-Ph H H CH,CH(CH;), "Bu H CH: F OH
XXIX-40-5 p-I-Ph H H CHPh "Bu H CH; F OH
XXIX-40-6 p-I-Ph H H CHj-indol-3-yl "Bu H CH; F OH
XXIX-40-7 p-I-Ph H H CH,CH,SCH; "Bu H CH: F OH
XXIX-40-8 p-I-Ph * H * "Bu H CH: F OH

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XXIX-41.

No R' R* R™® R”® R* R R® X Y
XXIX-41-1 CH; H H H Bz H CH, F OH
XXIX-41-2 CH; H H CH; Bz H CH; F OH
XXIX-41-3 CH; H H CH(CHs), Bz H CH; F OH
XXIX-41-4 CH; H H CH,CH(CHs;), Bz H CH; F OH
XXIX-41-5 CH; H H CHyPh Bz H CH; F OH
XXIX-41-6 CH; H H CHyindol-3-yl Bz H CH; F OH
XXIX-41-7 CH;, H H CH,CH,SCH; Bz H CH; F OH
XXIX-41-8 CH; * H * Bz H CH; F OH

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

Table XXIX-42.

Ne R' R* R® R™® R* R R®* X Y
XXIX-42-1 Et H H H Bz H CH; F OH
XXIX-42-2 Et H H CH; Bz H CH; F OH
XXIX-42-3 Et H H CH(CH:) Bz H CH; F OH
XXIX-42-4 Et H H CHCH(CH;, Bz H CH:; F OH
XXIX-42-5 Et H H CH,Ph Bz H CH; F OH
XXIX-42-6 Et H H CHpyindol-3-yl Bz H CH; F OH
XXIX-42-7 Et H H CHCH,SCH; Bz H CH; F OH
XXIX-42-8 Et * H * Bz H CH; F OH

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

Table XXIX-43.

Ne R' R* R*® R™® R* R° R® X Y
XXIX-43-1 Pr H H H Bz H CH; F OH
XXIX-43-2 Pr H H CH; Bz H CH; F OH
XXIX-43-3 Pr H H CH(CH:), Bz H CH; F OH
XXIX-43-4 Pr H H CHCH(CH;, Bz H CH; F OH
XXIX-43-5 Pr H H CH,Ph Bz H CH; F OH
XXIX-43-6 Pr H H CHyindol-3-yl Bz H CH; F OH
XXIX-43-7 Pr H H CHCHSCH; Bz H CH; F &
XXIX-43-8 Pr * H * Bz H CH; F OH
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*R” and R™ joined together by (CH,); to form five-membered ring.

Table XXIX-44.

Ne R! R* R*™ R™® R* R R® X Y
XXIX-44-1 Bu H H H Bz H CH; F OH
XXIX-44-2 Bu H H CH; Bz H CH; F OH
XXIX-44-3 ‘Bu H H CH(CH;), Bz H CH; F OH
XXIX-44-4 Bu H H CH,CH(CH;), Bz H CH; F OH
XXIX-44-5 Bu H H CH,Ph Bz H CH;: F OH
XXIX-44-6 Bu H H CHy-indol-3-yl Bz H CH; F OH
XXIX-44-7 Bu H H CHCHSCH: Bz H CH; F OH
XXIX-44-8 ‘Bu * H * Bz H CH; F OH

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

Table XXIX-45.
1

Ne R!' R* R*® R® R® RP R® X Y
XXIX-45-1 Ph H H H Bz H CH; F OH
XXIX-45-2 Ph H H CH; Bz H CH; F OH
XXIX-45-3 Ph H H CH(CH:), Bz H CH; F OH
XXIX-45-4 Ph H H CHCH(CHs); Bz H CH; F OH
XXIX-45-5 Ph H H CH,Ph Bz H CH;, F OH
XXIX-45-6 Ph H H CHp-indol-3-yl Bz H CH; F OH
XXIX-45-7 Ph H H CH,CH,SCH; Bz H CH; F OH
XXIX-45-8 Ph * H * Bz H CH; F OH

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

Table XXIX-46.

Ne R R* R*® R® R* R R® X Y
XXIX-46-1 p-Me-Ph H H H Bz H CH: F OH
XXIX-46-2 p-Me-Ph H H CHs Bz H CH; F OH
XXIX-46-3 p-Me-Ph H H CH(CH;), Bz H CH; F OH
XXIX-46-4 p-Mc-Ph H H CHCH(CH;), Bz H CH; F OH
XXIX-46-5 p-Me-Ph H H CHyPh Bz H CH; F OH
XXIX-46-6 p-Me-Ph H H  CHs-indol-3-yl Bz H CH; F OH
XXIX-46-7 p-Me-Ph H H CH,CH,SCH; Bz H CHs F OH
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Ne R!

R2 R3a R3b

R* R® R®

XY

XXIX-46-8 p-Me-Ph

*

H

*

Bz

H CH;

F OH

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

Table XXIX-47.

Ne R' R* R™ R* R®* RO R® X Y
XXIX-47-1 p-F-Ph H H H Bz H CH; F OH
XXIX-47-2 p-F-Ph H H CH; Bz H CH; F OH
XXIX-47-3 p-F-Ph H H CH(CH;) Bz H CH; F OH
XXIX-47-4 p-F-Ph H H CH.CH(CH;) Bz H CH; F OH
XXIX-47-5 p-F-Ph H H CHPh Bz H CH; F OH
XXIX-47-6 p-F-Ph H H CHyindol-3-yl Bz H CH: F OH
XXIX-47-7 p-F-Ph H H CHCHSCH; Bz H CH; F OH
XXIX-47-8 p-F-Ph * H * Bz H CH; F OH

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

Table XXIX-48.

Ne R! R* R™ R™ R* RO R® X Y
XXIX-48-1 p-CI-Ph H H H Bz H CH; F OH
XXIX-48-2 p-CI-Ph H H CH; Bz H CH; F OH
XXIX-48-3 p-Cl-Ph H H CH(CHs), Bz H CH; F OH
XXIX-48-4 p-CI-Ph H H CHCH(CH;) Bz H CH: F OH
XXIX-48-5 p-Cl-Ph H H CHPh Bz H CH; F OH
XXIX-48-6 p-Cl-Ph H H CHyindol-3-yl Bz H CH; F OH
XXIX-48-7 p-Cl-Ph H H CH.CH,SCH; Bz H CH; F OH
XXIX-48-8 p-Cl-Ph * H * Bz H CH; F OH

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

Table XXIX-49.

Ne R! R* R™ R® R* R°® R® X Y
XXIX-49-1 p-Br-Ph H H H Bz H CH; F OH
XXIX-49-2 p-Br-Ph H H CH; Bz H CH; F OH
XXIX-49-3 p-Br-Ph H H CH(CH;), Bz H CH; F OH
XXIX-49-4 p-Br-Ph I T CILCH(CH:); Bz H CH; T OI
XXIX-49-5 p-Br-Ph H H CHPh Bz H CH; F OH
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Ne R! R*> R¥*® R® R* R®* X Y

R5
XXIX-49-6 p-Br-Ph H H CHp-indol-3-yl Bz H CH; F OH
XXIX-49-7 p-Br-Ph H H CHCH,SCH; Bz H CH:; F OH
XXIX-49-8 p-Br-Ph * H * Bz H CH; F OH

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

Table XXIX-50.

Ne R! R* R™ R® R* RO R® X Y
XXIX-50-1 p-I-Ph H H H Bz H CH; F OH
XXIX-50-2 p-I-Ph H H CH; Bz H CH: F OH
XXIX-50-3 p-I-Ph H H CH(CH:), Bz H CH; F OH
XXIX-50-4 p-I-Ph H H CHCH(CH;) Bz H CH: F OH
XXIX-50-5 p-I-Ph H H CHPh Bz H CH, F OH
XXIX-50-6 p-I-Ph H H CHyindol-3-yl Bz H CH; F OH
XXIX-50-7 p-I-Ph H H CHCHSCH; Bz H CH; F OH
XXIX-50-8 p-I-Ph * H * Bz H CH; F OH

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

: ¢
e T s

CO,R? RO
Y X
XXX

Table XXX-1.
Ne R!' R® R® R™ R* R R®* X Y
XXX-1-1 CH; H H H CH; H F H OH
XXX-1-2 CH; H H CH;s CHy H F H OH
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Ne R' R* R* R® R* R R X Y
XXX-1-3 CH; H H CH(CH;), CH; H F H OH
XXX-14 CH; H H CHCH(CH;, CH; H F H OH
XXX-1-§ CH; H H CH,Ph CHy H F H OH
XXX-1-6 CH; H H CHyindol-3-yl CH; H F H OH
XXX-1-7 CH; H H CH,CH,SCH; CH; H F H OH
XXX-1-8 CH; * H * CHs H F H OH

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

Table XXX-2.

Ne R' R® R®* R™® R* R R® X Y
XXX-2-1 Et H H H CH; H F H OH
XXX-2-2 Et H H CH, CH, H F H OH
XXX-2-3 Et H H CH(CH;), CH, H F H OH
XXX-2-4 Et H H CH,CH(CH;, CH; H F H OH
XXX-2-5 Et H H CH,Ph CHy H F H OH
XXX-2-6 Et H H CHyindol-3-yl CH; H F H OH
XXX-2-7 Et H H CH,CH,SCH; CH; H F H OH
XXX-2-8 Et * H * CH; H F H OH

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

Table XXX-3.

Ne R! R* R*™ R™® R* R R® X Y
XXX-3-1 Pr H H H CH; H F H OH
XXX-3-2 Pr H H CH; CH;, H F H OH
XXX-3-3 Pr H H CH(CH;). CH, H F H OH
XXX-34 Pr H H CHCH(CH;, CH; H F H OH
XXX-3-5 Pr H H CH,Ph CHs H F H OH
XXX-3-6 Pr H H CHpindol-3-yl CHy H F H OH
XXX-3-7 Pr H H CHCHSCH; CH; H F H OH
XXX-3-8 Pr * H * CH; H F H OH

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

Table XXX-4.
Ne R! R? R® R® R* R R® X Y
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e

Ne R' R* R™ R® R* R R X Y
XXX-4-1 Bu H H H CH;, H F H OH
XXX-4-2 Bu H H CH; CH; H F H OH
XXX-4-3 Bu H H CH(CH;), CH; H F H OH
XXX-44 Bu H H CH,CH(CH:;), CH; H F H OH
XXX-4-5 Bu H H CH.Ph CH; H F H OH
XXX-4-6 ‘Bu H H CHrindol-3-yl CH; H F H OH
XXX-4-7 Bu H H CHCH,SCH; CH; H F H OH
XXX-4-8 Bu * H * CH; H F H OH

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

Table XXX-5.

Ne R' R* R® R® R®* R R® X Y
XXX-5-1 Ph H H H CH, H F H OH
XXX-52 Ph H H CH; CH, H F H OH
XXX-5-3 Ph H H CH(CH:), CHy H F H OH
XXX-54 Ph H H CH,CH(CHs), CH; H F H OH
XXX-5-5 Ph H H CH,Ph CH; H F H OH
XXX-5-6 Ph H H CHyindol-3-yl CH; H F H OH
XXX-5-7 Ph H H CH,CH,SCH; CH; H F H OH
XXX-5-8 Ph * H * CH;, H F H OH

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

Table XXX-6.

Ne R' R® R™ R® R* R R X Y
XXX-6-1 p-Me-Ph H H H CHs H F H OH
XXX-6-2 p-Me-Ph H H CH; CHy H F H OH
XXX-6-3 p-Me-Ph H H  CH(CHs), CHs H F H OH
XXX-6-4 p-Me-Ph H H CH,CH(CH:;), CH; H F H OH
XXX-6-5 p-Me-Ph H H CH,Ph CHs H F H OH
XXX-6-6 p-Me-Ph H H CHpindol-3-yl CH; H F H OH
XXX-6-7 p-Me-Ph H H CH.CH.SCH; CH; H F H OH
XXX-6-8 p-Me-Ph * H * CHy H F H OH

*R? and R™ joined together by (CHy)s to form five-membered ring.
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Table XXX-7.

No R R R*® R® R®* R R® X Y
XXX-7-1 p-F-Ph H H H CHy H F H OH
XXX-7-2 p-F-Ph H H CH; CH; H F H OH
XXX-7-3 p-F-Ph H H CH(CHs) CHs H F H OH
XXX-7-4 p-F-Ph H H CHCH(CHs;) CH; H F H OH
XXX-7-6 p-F-Ph H H CHPh CHs H F H OH
XXX-7-7 p-F-Ph H H CHxindol3-yl CH; H F H OH
XXX-7-8 p-F-Ph H H CHCHSCH; CH; H F H OH
XXX-7-20 p-F-Ph * H * CH; H F H OH

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

Table XXX-8.

Ne R' R* R™® R™ R* R R® X Y
XXX-8-1 p-CI-Ph H H H CHy H F H OH
XXX-8-2 p-CI-Ph H H CH; CHs H F H OH
XXX-8-3 p-Cl-Ph H H CH(CH;), CHs H F H OH
XXX-8-4 p-CI-Ph H H CHCH(CH;), CH: H F H OH
XXX-8-5 p-CI-Ph H H CHPh CHs H F H OH
XXX-8-6 p-CI-Ph H H CHyindol-3-yl CH; H F H OH
XXX-8-7 p-CI-Ph H H CHCHSCH: CH; H F H OH
XXX-8-8 p-CI-Ph * H * CHy H F H OH

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

Table XXX-9.

Ne R! R* R*® R™ R* R R®* X Y
XXX-9-1 p-Br-Ph H H H CH; H F H OH
XXX-9-2 p-Br-Ph H H CH; CH;, H F H OH
XXX-9-3 p-Br-Ph H H CH(CH;), CH, H F H OH
XXX-9-4 p-Br-Ph H H CHCH(CH;, CH; H F H OH
XXX-9-6 p-Br-Ph H H CHPh CH;, H F H OH
XXX-9-7 p-Br-Ph H H CHyindol-3-yl CH; H F H OH
XXX-9-8 p-Br-Ph H H CHCH,SCH; CH; H F H OH
XXX-9-20 p-Br-Ph * H * CH; H F H OH

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XXX-10.

No R R* R*® R® R* R R® X Y
XXX-10-1 p-I-Ph H H H CH, H F H OH
XXX-10-2 p-I-Ph H H CH; CH;, H F H OH
XXX-10-3 p-I-Ph H H  CH(CH;), CHy H F H OH
XXX-10-4 p-I-Ph H H CH;CH(CH;) CH; H F H OH
XXX-10-5 p-I-Ph H H CH:Ph CH: H F H OH
XXX-10-6 p-I-Ph H H CHxindol3-yl CH; H F H OH
XXX-10-7 pI-Ph H H CHCH,SCH; CH; H F H OH
XXX-10-8 p-I-Ph * H * CHs H F H OH

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

Table XXX-11.

Ne R' R* R™ R R* R° R® X Y
XXX-11-1 CH; H H H Et H F H OH
XXX-11-2 CH; H H CH; Et H F H OH
XXX-11-3 CH; H H CH(CHs) Et H F H OH
XXX-114 CH; H H CH,CH(CH:, Et H F H OH
XXX-11-5 CH; H H CH,Ph Et H F H OH
XXX-11-6 CH; H H CHy-indol-3-yl Et H F H OH
XXX-11-7 CH; H H CH,CH,SCH; Et H F H OH
XXX-11-8 CH; * H * Et H F H OH

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

Table XXX-12.

Ne R' R* R®™ R”® R* RO R®* X Y
XXX-12-1 Et H H H Et H F H OH
XXX-12-2 Et H H CH; Et H F H OH
XXX-12-3 Et H H CH(CH)), Et H F H OH
XXX-124 Et H H CHCH(CH;, Et H F H OH
XXX-12-5 Et H H CH,lh Et H F H OH
XXX-12-6 Et H H CHyindol-3-yl Et H F H OH
XXX-12-7 Et H H CH,CH,SCH; Et H F H OH
XXX-12-8 Et * H * Et H F H OH

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XXX-13.

No R' R* R*® R R* R R® X Y
XXX-13-1 Pr H H H Et H F H OH
XXX-13-2 Pr H H CH; Et H F H OH
XXX-13-3 Pr H H CH(CH;), Et H F H OH
XXX-13-4 Pr H H CH,CH(CH;), Et H F H OH
XXX-13-5 Pr H H CH,Ph Et H F H OH
XXX-13-6 Pr H H CHpyindol-3-yl Et H F H OH
XXX-13-7 Pr H H CH,CH,SCH; Et H F H OH
XXX-13-8 Pr * H * Et H F H OH

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

Table XXX-14.

Ne R! R® R™® R R* R° R* X Y
XXX-14-1 ‘Bu H H H Et H F H OH
XXX-14-2 ‘Bu H H CH; Et H F H OH
XXX-14-3 ‘Bu H H CH(CH:), Et H F H OH
XXX-14-4 ‘Bu H H CHCH(CH:), Et H F H OH
XXX-14-5 '‘Bu H H CHPh Et H F H OH
XXX-14-6 ‘Bu H H CHpindol-3-yl Et H F H OH
XXX-14-7 ‘Bu H H CHCHSCH; Et H F H OH
XXX-14-8 Bu * H = Et H F H OH

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

Table XXX-15.

Ne R' R® R*® R™ R* RO R®* X Y
XXX-15-1 Ph H H H Et H F H OH
XXX-152 Ph H H CH; Et H F H OH
XXX-15-3 Ph H H CH(CH;), Et H F H OH
XXX-154 Ph H H CH,CH(CH:;, Et H F H OH
XXX-15-5 Ph H H CH,Ph Et H F H OH
XXX-15-6 Ph H H CHpyindol-3-yl Et H F H OH
XXX-15-7 Ph H H CH,CHSCH; Ft H F H OH
XXX-158 Ph * H * Et H F H OH

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XXX-16.

No R R* R*® R® R* R° R® X Y
XXX-16-1 p-Me-Ph H H H Et H F H OH
XXX-16-2 p-Mc-Ph H H CH; Et H F H OH
XXX-16-3 p-Me-Ph H H  CH(CH;), Et H F H OH
XXX-16-4 p-Me-Ph H H CH,CH(CH;), Et H F H OH
XXX-16-5 p-Me-Ph H H CH:Ph Et H F H OH
XXX-16-6 p-Me-Ph H H CHyindol3-yl Bt H F H OH
XXX-16-7 p-Me-Ph H H CH,CH,SCH; Et H F H OH
XXX-16-8 p-Me-Ph * H * Et H F H OH

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

Table XXX-17.

Ne R' R* R™ R™ R* R° R® X Y
XXX-17-1 p-F-Ph H H H Et H F H OH
XXX-17-2 p-F-Ph H H CH; Et H F H OH
XXX-17-3 p-F-Ph H H CH(CHs), Et H F H OH
XXX-17-4 p-F-Ph H H CH.CH(CH;), Et H F H OH
XXX-17-5 p-F-Ph H H CH.Ph Et H F H OH
XXX-17-6 p-F-Ph H H CHyindol3-yl Et H F H OH
XXX-17-7 p-F-Ph H H CH,CH,SCH; Et H F H OH
XXX-17-8 p-F-Ph * H * Et H F H OH

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

Table XXX-18.

Ne R! R* R™ R® R* R R® X Y
XXX-18-1 p-Cl-Ph H H H Et H F H OH
XXX-18-2 p-Cl-Ph H H CHs Et H F H OH
XXX-18-3 p-Cl-Ph H H CH(CHs), Et H F H OH
XXX-18-4 p-Cl-Ph H H CHCH(CH:;, Et H F H OH
XXX-18-5 p-Cl-Ph H H CH,Ph Et H F H OH
XXX-18-6 p-CI-Ph H H CHindol-3-yl Et H F H OH
XXX-18-7 p-Cl-Ph H H CH,CH.SCH; Et H F H OH
XXX-18-8 p-Cl-Ph * H * Et H F H OH

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XXX-19.

No R R* R*® R® R* R R®* X Y
XXX-19-1 p-Br-Ph H H H Et H F H OH
XXX-19-2 p-Br-Ph H H CH; Et H F H OH
XXX-19-3 p-Br-Ph H H CH(CH;), Et H F H OH
XXX-19-4 p-Br-Ph H H CH.CH(CH:; Et H F H OH
XXX-19-5 p-Br-Ph H H CH.Ph Et H F H OH
XXX-19-6 p-Br-Ph H H CHyindol-3yl Et H F H OH
XXX-19-7 p-Br-Ph H H CH.CH,SCH; Et H F H OH
XXX-19-8 p-Br-Ph * H * Et H F H OH

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

Table XXX-20.

Ne R' R* R™ R™ R* R° R® X Y
XXX-20-1 p-I-Ph H H H Et H F H OH
XXX-20-2 p-I-Ph H H CH; Et H F H OH
XXX-20-3 p-I-Ph H H CH(CH;), Et H F H OH
XXX-20-4 p-I-Ph H H CHCH(CH;), Et H F H OH
XXX-20-5 p-I-Ph H H CHyPh Et H F H OH
XXX-20-6 p-I-Ph H H CHyindol3-yl Bt H F H OH
XXX-20-7 p-I-Ph H H CHCHSCH; Et H F H OH
XXX-20-8 p-I-Ph * H * Et H F H OH

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

Table XXX-21.

Ne R' R* R*® R® R* R° R® X Y
XXX-21-1 CH; H H H Pt H F H OH
XXX-212 CH; H H CH; Pt H F H OH
XXX-21-3 CH; H H CH(CH;), Pr H F H OH
XXX-214 CH; H H CH,CH(CH;), Pr H F H OH
XXX-21-5 CH; H H CHyPh T H F H OH
XXX-21-6 CH; H H CHp-indol-3-yl Pr H F H OH
XXX-21-7 CH; H H CH,CHSCH; Pr H F H OH
XXX-21-8 CH; * H * Pt H F H OH

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XXX-22.

No R' R® R® RP R* R° R® X Y
XXX-22-1 Et H H H P H F H OH
XXX-22-2 Et H H CH; Pt H F H OH
XXX-22-3 Et H H CH(CHj), Pr H F H OH
XXX-2244 Et H H CHyCH(CHs;), Pr H F H OH
XXX-22-5 Et H H CH,Ph ‘s H F H OH
XXX-22-6 Et H H CHpyindol-3-yl Pr H F H OH
XXX-22-7 Et H H CHCH,SCH; Pr H F H OH
XXX-22-8 Et * H * ‘s H F H OH

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

Table XXX-23.

Ne R' R® R*® R® R* R R® X Y
XXX-23-1 Pr H H H Pr H F H OH
XXX-23-2 Pr H H CH; ’r H F H OH
XXX-23-3 ‘Pr H H CH(CH:), trt H F H OH
XXX-23-4 Pr H H CHCH(CH:), Pr H F H OH
XXX-23-5 Pr H H CH,Ph ‘*t H F H OH
XXX-23-6 Pr H H CHyindol-3-yl Pr H F H OH
XXX-23-7 Pr H H CH,CHSCH; Pr H F H OH
XXX-23-8 pr * H * r H F H OH

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

Table XXX-24.

Ne R' R* R™ R® R* R R® X Y
XXX-24-1 Bu H H H Pr H F H OH
XXX-24-2 '‘Bu H H CH; Pr H F H OH
XXX-24-3 ‘Bu H H CH(CH;), Pr H F H OH
XXX-24-4 ‘Bu H H CHCH(CH;), Pr H F H OH
XXX-24-5 ‘Bu H H CHPh Pr H F H OH
XXX-24-6 ‘Bu H H CHp-indol-3-yl Pr H F H OH
XXX-24-7 ‘Bu H H CH,CH,SCH; Pr H F H OH
XXX-24-§ ‘Bu * H * Pr H F H OH

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XXX-25.

No R' R* R® R” R* R°® R® X Y
XXX-25-1 Ph H H H 't H F H OH
XXX-25-2 Ph H H CH; ’r H F H OH
XXX-253 Ph H H CH(CH;), ‘’t H F H OH
XXX-254 Ph H H CH,CH(CH;;, Pr H F H OH
XXX-25-5 Ph H H CH,Ph t H F H OH
XXX-25-6 Ph H H CHpyindol-3-yl Pr H F H OH
XXX-25-7 Ph H H CH,CH,SCH; Pr H F H OH
XXX-25-8 Ph * H * 't H F H OH

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

Table XXX-26.

Ne R' R* R™ R™ R* R® R* X Y
XXX-26-1 p-Me-Ph H H H Pr H F H OH
XXX-26-2 p-Me-Ph H H CH; Pr H F H OH
XXX-26-3 p-Me-Ph H H CH(CH;), Pr H F H OH
XXX-26-4 p-Me-Ph H H CH.CH(CHs;), Pr H F H OH
XXX-26-5 p-Me-Ph H H  CHPh Pr H F H OH
XXX-26-6 p-Me-Ph H H CHxindol-3-yl Pr H F H OH
XXX-26-7 p-Me-Ph H H CHCH;SCH; Pr H F H OH
XXX-26-8 p-Me-Ph * H * Pr H F H OH

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

Table XXX-27.

Ne R' R* R®™ R” R* R® R® X Y
XXX-27-1 p-F-Ph H H H Pr H F H OH
XXX-27-2 p-F-Ph H H CH; Pr H F H OH
XXX-27-3 p-F-Ph H H CH(CH;), Pr H F H OH
XXX-27-4 p-F-Ph H H CHCH(CH;), Pr H F H OH
XXX-27-5 p-F-Ph H H CHyPh Pr H F H OH
XXX-27-6 p-F-Ph H H CHpindol-3-yl Pr H F H OH
XXX-27-7 p-F-Ph H H CHCHSCH; Pr H F H OH
XXX-27-8 p-F-Ph * H * Pr H F H OH

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XXX-28.

Ne R' R* R™ R” R* R° R® X Y
XXX-28-1 p-Cl-Ph H H H Pr H F H OH
XXX-28-2 p-Cl-Ph H H CH; Pr H F H OH
XXX-28-3 p-Cl-Ph H H CH(CHs), Pr H F H OH
XXX-28-4 p-Cl-Ph H H CH,CH(CHs;) Pr H F H OH
XXX-28-5 p-CI-Ph H H CHyPh Pr H F H OH
XXX-28-6 p-Cl-Ph H H CHyindol-3-yl Pr H F H OH
XXX-28-7 p-Cl-Ph H H CH,CH,SCH; Pr H F H OH
XXX-28-8 p-Cl-Ph * H * Pr H F H OH

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

Table XXX-29.

Ne R' R* R*® R™ R* R R® X Y
XXX-29-1 p-Br-Ph H H H Pr H F H OH
XXX-29-2 p-Br-Ph H H CH; ‘r H F H OH
XXX-29-3 p-Br-Ph H H CH(CH;), r H F H OH
XXX-29-4 p-Br-Ph H H CHCH(CH:, Pr H F H OH
XXX-29-5 p-Br-Ph H H CHPh r H F H oOH
XXX-29-6 p-Br-Ph H H CHxindol-3-yl Pr H F H OH
XXX-29-7 p-Br-Ph H H CHCHSCH; Pr H F H OH
XXX-29-8 p-Br-Ph * H * Pr H F H OH

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

Table XXX-30.

Ne R' R* R™ R” R* R R® X Y
XXX-30-1 p-I-Ph H H H Pr H F H OH
XXX-30-2 p-I-Ph H H CH; Pr H F H OH
XXX-30-3 p-I-Ph H H CH(CH;), Pr H F H OH
XXX-30-4 p-I-Ph H H CHCH(CH:;), Pr H F H OH
XXX-30-5 p-I-Ph H H CHPh Pr H F H OH
XXX-30-6 p-I-Ph H H CHyindol-3-yl Pr H F H OH
XXX-30-7 p-I-Ph H H CHCHSCH; Pr H F H OH
XXX-30-8 p-I-Ph * H * Pr H F H OH

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XXX-31.

No R' R* R® R® R* R R® X Y
XXX-31-1 CH; H H H "Bu H F H OH
XXX-312 CH; H H CH; "Bu H F H OH
XXX-31-3 CH; H H CH(CHs), "Bu H F H OH
XXX-31-4 CH; H H CHCH(CH;) "Bu H F H OH
XXX-31-5 CH; H H CHyPh "Bu H F H OH
XXX-31-6 CH; H H CHpindol-3-yl “Bu H F H OH
XXX-31-7 CH; H H CHCH,SCH; "Bu H F H OH
XXX-31-8 CH; * H * "Bu H F H OH

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

Table XXX-32.

Ne R' R® R*® R® R* R R* X Y
XXX-32-1 Et H H H "Bu H F H OH
XXX-32-2 Et H H CH; "Bu H F H OH
XXX-32-3 Et H H CH(CH;) "Bu H F H OH
XXX-3244 Et H H CHyCH(CH:, "Bu H F H OH
XXX-32-5 Et H H CH,Ph "Bu H F H OH
XXX-32-6 Et H H CHyindol-3-yl "By H F H OH
XXX-32-7 Et H H CH)CH,SCH; "Bu H F H OH
XXX-32-8 Et * H * "By H F H OH

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

Table XXX-33.

Ne R' R* R*® R™® R* R R®* X Y
XXX-33-1 Pr H H H "Bu H F H OH
XXX-33-2 Pr H H CH; "Bu H F H OH
XXX-33-3 Pr H H CH(CHs), "Bu H F H OH
XXX-334 Pr H H CH,CH(CH:;, "Bu H F H OH
XXX-33-5 Pr H H CH,Ph "Bu H F H OH
XXX-33-6 Pr H H CHyindol-3-yl "Bu H F H OH
XXX-33-7 Pr H H CH,CHSCH; "Bu H F H OH
XXX-33-8 Pr * H * "Bu H F H OH

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XXX-34.

No R' R* R® R® R® R R®* X Y
XXX-34-1 By H H H "Bu H F H OH
XXX-342 ‘Bu H H CH; "Bu H F H OH
XXX-34-3 ‘Bu H H CH(CH;), "By H F H OH
XXX-34-4 '‘Bu H H CH,CH(CH:; "Bu H F H OH
XXX-34-5 ‘Bu H H CH,Ph "Bu H F H OH
XXX-34-6 ‘Bu H H CHyindol-3-yl "Bu H F H OH
XXX-34-7 ‘Bu H H CH)CH,SCH; "Bu H F H OH
XXX-34-8 Bu * H * "Bu H F H OH

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

Table XXX-35.

Ne R' R* R*® R R* R R®* X Y
XXX-35-1 Ph H H H Bu H F H OH
XXX-352 Ph H H CH; "Bu H F H OH
XXX-35-3 Ph H H CH(CH;), "Bu H F H OH
XXX-354 Ph H H CH,CH(CH:;, "Bu H F H OH
XXX-35-5 Ph H H CH.Ph "Bu H F H OH
XXX-35-6 Ph H H CHyindol-3-yl "Bu H F H OH
XXX-35-7 Ph H H CH,CH,SCH; "By H F H OH
XXX-35-8 Ph * H * "Bu H F H OH

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

Table XXX-36.

Ne R! R* R™ R™ R* R R® X Y
XXX-36-1 p-Me-Ph H H H "Bu H F H OH
XXX-36-2 p-Me-Ph H H CHs "Bu H F H OH
XXX-36-3 p-Me-Ph H H CH(CHs), "Bu H F H OH
XXX-36-4 p-Me-Ph H H CHCH(CH;), "Bu H F H OH
XXX-36-5 p-Me-Ph H H CHyPh "Bu H F H OH
XXX-36-6 p-Me-Ph H H CHxindol-3-yl "Bu H F H OH
XXX-36-7 p-Me-Ph H H CH.CH,SCH; "Bu H F H OH
XXX-36-8 p-Me-Ph * H * "Bu H F H OH

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XXX-37.

No R R R*® R® R®* R R® X Y
XXX-37-1 p-F-Ph H H H "Bu H F H OH
XXX-37-2 p-F-Ph H H CH; "Bu H F H OH
XXX-37-3 p-F-Ph H H CH(CHs), "Bu H F H OH
XXX-37-4 p-F-Ph H H CHxCH(CHs;)» "Bu H F H OH
XXX-37-5 p-F-Ph H H CH,Ph "Bu H F H OH
XXX-37-6 p-F-Ph H H CHindol-3-yl "Bu H F H OH
XXX-37-7 p-F-Ph H H CH.CH,SCH; "Bu H F H OH
XXX-37-8 p-F-Ph * H * "Bu H F H OH

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

Table XXX-38.

Ne R' R* R™ R™® R* R R® X Y
XXX-38-1 p-Cl-Ph H H H "Bu H F H OH
XXX-38-2 p-CI-Ph H H CH; "Bu H F H OH
XXX-38-3 p-Cl-Ph H H CH(CHs) "Bu H F H OH
XXX-38-4 p-CI-Ph H H CH,CH(CH:s» "Bu H F H OH
XXX-38-5 p-CI-Ph H H CH;Ph "Bu H F H OH
XXX-38-6 p-Cl-Ph H H CHyindol-3-yl "Bu H F H OH
XXX-38-7 p-Cl-Ph H H CHCHSCH; "Bu H F H OH
XXX-38-8 p-Cl-Ph * H * "Bu H F H OH

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

Table XXX-39.

Ne R! R* R*® R™ R* R R®* X Y
XXX-39-1 p-Br-Ph H H H "Bu H F H OH
XXX-39-2 p-Br-Ph H H CH; "Bu H F H OH
XXX-39-3 p-Br-Ph H H CH(CHs), "Bu H F H OH
XXX-39-4 p-Br-Ph H H CHCH(CH;); "Bu H F H OH
XXX-39-5 p-Br-Ph H H CH.Ph "Bu H F H OH
XXX-39-6 p-Br-Ph H H CHy-indol-3-yl "Bu H F H OH
XXX-39-7 p-Br-Ph H H CH,CH,SCH; "Bu H F H OH
XXX-39-8 p-Br-Ph * H * "Bu H F H OH

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XXX-40.

No R R* R*® R® R* R’ R® X Y
XXX-40-1 p-I-Ph H H H "Bu H F H OH
XXX-40-2 p-I-Ph H H CH; "Bu H F H OH
XXX-40-3 p-I-Ph H H CH(CHs), "Bu H F H OH
XXX-40-4 p-I-Ph H H CH,CH(CHs» "Bu H F H OH
XXX-40-5 p-I-Ph H H CHPh Bu H F H OH
XXX-40-6 p-I-Ph H H CHp-indol-3-yl "Bu H F H OH
XXX-40-7 p-I-Ph H H CH.CH,SCH; "Bu H F H OH
XXX-40-8 p-I-Ph * H * "Bu H F H OH

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

Table XXX-41.

Ne R' R* R™ R R* R R® X Y
XXX-41-1 CH; H H H Bz H F H OH
XXX-41-2 CH; H H CH; Bz H F H OH
XXX-41-3 CH; H H CH(CHs) Bz H F H OH
XXX-41-4 CH; H H CHCH(CH:;), Bz H F H OH
XXX-41-5 CH; H H CH,Ph Bz H F H OH
XXX-41-6 CH; H H CHyindol-3-yl Bz H F H OH
XXX-41-7 CH; H H CHCH,SCH; Bz H F H OH
XXX-41-8 CH; * H * Bz H F H OH

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

Table XXX-42.

Ne R' R® R® RP R* RO R®* X Y
XXX-42-1 Et H H H Bz H F H OH
XXX-42-2 Et H H CH; Bz H F H OH
XXX-42-3 Et H H CH(CH;), Bz H F H OH
XXX-42-4 Et H H CHCH(CH;), Bz H F H OH
XXX-42-5 Et H H CHPh Bz H F H OH
XXX-42-6 Et H H CHyindol-3-yl Bz H F H OH
XXX-42-7 Et H H CH,CHSCH; Bz H F H OH
XXX-42-8 Et * H * Bz H F H OH

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

Ne R'" R* R*® R™ R* R° R® X Y
XXX43-1 Pr H H H Bz H F H OH
XXX-432 Pr H H CH; Bz H F H OH
XXX-43-3 Pr H H CH(CH;), Bz H F H OH
XXX-434 Pr H H CH,CH(CH;», Bz H F H OH
XXX-43-5 Pr H H CH,Ph Bz H F H OH
XXX-43-6 Pr H H CHpyindol-3-yl Bz H F H OH
XXX-43-7 Pr H H CH,CHSCH; Bz H F H OH
XXX-43-8 Pr * H * Bz H F H OH

*R? and R™ joined together by (CHy)s to form five-membered ring.

Table XXX-44.

Ne R' R* R*™ R® R* R° R® X Y
XXX-44-1 Bu H H H Bz H F H OH
XXX-44-2 ‘Bu H H CH; Bz H F H OH
XXX-44-3 '‘Bu H H CH(CH:), B H F H OH
XXX-44-4 ‘Bu H H CHCH(CH:), Bz H F H OH
XXX-44-5 ‘Bu H H CH,Ph Bz H F H OH
XXX-44-6 ‘Bu H H CHy-indol-3-yl Bz H F H OH
XXX-447 ‘Bu H H CHCH,SCH; Bz H F H OH
XXX-44-8 Bu * H * Bz H F H OH

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

Table XXX-45.

Ne R' R® R*® R™ R* RO R®* X Y
XXX-45-1 Ph H H H Bz H F H OH
XXX-45-2 Ph H H CH; Bz H F H OH
XXX-45-3 Ph H H CH(CH;), Bz H F H OH
XXX-45-4 Ph H H CHCH(CH:), Bz H F H OH
XXX-45-5 Ph H H CH,Ph Bz H F H OH
XXX-45-6 Ph H H CHyindol-3-yl Bz H F H OH
XXX-45-7 Ph H H CH,CHSCH; Bz H F H OH
XXX-45-8 Ph * H * Bz H F H OH
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*R” and R™ joined together by (CH,); to form five-membered ring.

Table XXX-46.

Ne R! R* R*™ R® R* R° R®* X Y
XXX-46-1 p-Me-Ph H H H Bz H F H OH
XXX-46-2 p-Me-Ph H H CH; Bz H F H OH
XXX-46-3 p-Me-Ph H H  CH(CHs), Bz H F H OH
XXX-46-4 p-Me-Ph H H CH,CH(CH;), Bz H F H OH
XXX-46-5 p-Me-Ph H H  CHPh Bz H F H OH
XXX-46-6 p-Me-Ph H H CHyindol-3yl Bz H F H OH
XXX-46-7 p-Me-Ph H H CH.CH,SCH; Bz H F H OH
XXX-46-8 p-Me-Ph * H * Bz H F H OH

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

Table XXX-47.

Ne R! R* R*® R™ R* RO R® X Y
XXX-47-1 p-F-Ph H H H Bz H F H OH
XXX-47-2 p-F-Ph H H CH; Bz H F H OH
XXX-47-3 p-F-Ph H H CH(CH;), Bz H F H OH
XXX-47-4 p-F-Ph H H CHCH(CH;), Bz H F H OH
XXX-47-5§ p-F-Ph H H CHyPh Bz H F H OH
XXX-47-6 p-F-Ph H H CHyindol-3-yl Bz H F H OH
XXX-47-7 p-F-Ph H H CH)CH,SCH; Bz H F H OH
XXX-47-8 p-F-Ph * H * Bz H F H OH

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

Table XXX-48.

Ne R! R* R*® R® R* R° R® X Y
XXX-48-1 p-Cl-Ph H H H Bz H F H OH
XXX-48-2 p-CI-Ph H H CHs Bz H F H OH
XXX-48-3 p-CI-Ph H H CH(CHj), Bz H F H OH
XXX-48-4 p-Cl-Ph H H CHCH(CH;, Bz H F H OH
XXX-48-5 p-CI-Ph H H CH,Ph Bz H F H OH
XXX-48-6 p-Cl-Ph H H CHyindol3-yl Bz H F H OH
XXX-48-7 p-Cl-Ph H H CH.CH,SCH; Bz H F H OH
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Ne

Rl

R2 R3a R3b

R®* R°P R® X Y

XXX-48-8

p-CL-Ph

*

H

*

Bz

H F

H

OH

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

Table XXX-49,

Ne R R*> R* R™ R* R® R®* X Y
XXX-49-1 p-Br-Ph H H H Bz H F H OH
XXX-49-2 p-Br-Ph H H CH; Bz H F H OH
XXX-49-3 p-Br-Ph H H CH(CHs), Bz H F H OH
XXX-49-4 p-Br-Ph H H CHCH(CH:» Bz H F H OH
XXX-49-5 p-Br-Ph H H CHPh Bz H F H OH
XXX-49-6 p-Br-Ph H H CHj-indol-3-y] Bz H F H OH
XXX-49-7 p-Br-Ph H H CHCHSCH; Bz H F H OH
XXX-49-8 p-Br-Ph * H * Bz H F H OH

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

Table XXX-50.

Ne R! R* R™ R™ R* RO R® X Y
XXX-50-1 p-I-Ph H H H Bz H F H OH
XXX-50-2 p--Ph H H CHs Bz H F H OH
XXX-50-3 p-I-Ph H H  CH(CHs), Bz H F H OH
XXX-50-4 p-I-Ph H H CHCH(CH;) Bz H F H OH
XXX-50-5 p-I-Ph H H CHPh Bz H F H OH
XXX-50-6 p-I-Ph H H CHp-indol-3-yl Bz H F H OH
XXX-50-7 p-I-Ph H H CH.CH,SCH; Bz H F H OH
XXX-50-8 p-I-Ph * H * Bz H F H OH

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

Ne R' R* R*® R® R" R R X Y
XXXI-1-1 CHs H H H CH; H F F OH
XXXI-1-2 CH; H H CH; CH;, H F F OH
XXXI-1-3 CH; H H CH(CH;), CH, H F F OH
XXXI-1-4 CH; H H CHCH(CH;), CH; H F F OH
XXXI-1-5 CH; H H CH,Ph CH;, H F F OH
XXXI-1-6 CH; H H CHpindol-3-yl CH; H F F OH
XXXI-1-7 CH; H H CHCH,SCH; CH; H F F OH
XXXI-1-8 CH; * H * CHy H F F OH

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

Table XXXI-2.

Ne R' R* R® R”® R® R R* X Y
XXXI-2-1 Et H H H CH;, H F F OH
XXXI-2-2 Et H H CH; CH;, H F F OH
XXXI-2-3 Et H H CH(CH;), CH;, H F F OH
XXXI-2-4 Et H H CH,CH(CH;), CH; H F F OH
XXXI-2-5 Et H H CH,Ph CH; H F F OH
XXXI-2-6 Bt H H CHyindol-3-yl CH; H F F OH
XXXI-2-7 Et H H CH)CH.SCH; CH; H F F OH
XXXI-2-8 Et * H * CH; H F F OH

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

Table XXXI-3.
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Ne R' R* R*™ R® R* R R® X Y
XXXI-3-1 Pr H H H CH, H F F OH
XXXI-3-2 Pr H H CH; CH; H F F OH
XXXI-3-3 Pr H H CH(CH:), CH, H F F OH
XXXI-3-4 Pr H H CH,CH(CH;, CH; H F F OH
XXXI-3-5 Pr H H CHyPh CHs H F F OH
XXXI-3-6 Pr H H CHpindol-3-yl CH; H F F OH
XXXI-3-7 Pr H H CH,CH,SCH; CH; H F F OH
XXXI-3-8 Pr * H * CH; H F F oH
*R? and R™" joined together by (CH,); to form five-membered ring.
Table XXXI-4.

Ne R'" R* R*™ RP R* R R® X Y
XXXI41 By H H H CH, H F F OH
XXXI-4-2 Bu H H CH; CH, H F F OH
XXXI-4-3 ‘Bu H H CH(CH;), CH; H F F OH
XXXI-4-4 ‘Bu H H CHCH(CH:;, CH; H F F OH
XXXI-4-5 ‘Bu H H CHyPh CHy H F F OH
XXXI-4-6 ‘Bu H H CHpindol-3-yl CH; H F F OH
XXXI-4-7 Bu H H CHCHSCH; CH; H F F OH
XXXI-4-8 Bu * H * CH; H F F OH

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

Table XXXI-3.

Ne R' R* R* R® R® R R° X Y
XXXI-5-1 Ph H H H CH H F F OH
XXXI-5-2 Ph H H CH; CH, H F F OH
XXXI-5-3 Ph H H  CH(CHs), CH, H F F OH
XXXI-5-4 Ph H H CH,CH(CH;), CH; H F F OH
XXXI-5-5 Ph H H CH,Ph CH: H F F OH
XXXI-5-6 Ph H H CHpindol-3-yl CH H F F OH
XXXI-5-7 Ph H H CHXCH,SCH; CH; H F F OH
XXXI-5-8 Ph * H * CH, H F F OH

*R? and R™ joined together by (CH,)s to form five-membered ring.
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Table XXXI-6.

No R R° R™® R® R* R R® X Y
XXXI-6-1 p-Mc-Ph H H H CH, H F F OH
XXXI-6-2 p-Mc-Ph H H CH; CH;, H F F OH
XXXI-6-3 p-Me-Ph H H  CH(CHs), CH H F F OH
XXXI-6-4 p-Me-Ph H H CH,CH(CH:), CH; H F F OH
XXXI-6-5 p-Me-Ph H H CH,Ph CHs H F F OH
XXXI-6-6 p-Me-Ph H H  CHyindol-3-yl CHy H F F OH
XXXI-6-7 p-Me-Ph H H CHCHSCH; CH;, H F F OH
XXXI-6-8 p-Me-Ph * H * CH, H F F OH

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

Table XXXI-7.

Ne R! R* R™ R™® R* R R® X Y
XXXI-7-1 p-F-Ph H H H CH: H F F OH
XXXI-7-2 p-F-Ph H H CH;s CH H F F OH
XXXI-7-3 p-F-Ph H H CH(CH;), CH: H F F OH
XXXI-7-4 p-F-Ph H H CHCHCH;), CH: H F F OH
XXXI-7-6 p-F-Ph H H CHPh CH: H F F OH
XXXI-7-7 p-F-Ph H H CHyindol-3-yl CHy H F F OH
XXXI-7-8 p-F-Ph H H CHCHSCH; CH; H F F OH
XXXI-7-20 p-F-Ph * H * CH: H F F OH

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

Table XXXI-8.

Ne R! R° R™ R™ R* R R X Y
XXXI-8-1 p-Cl-Ph H H H CH; H F F OH
XXXI-8-2 p-Cl-Ph H H CH; CH, H F F OH
XXXI-8-3 p-Cl-Ph H H CH(CH:), CH, H F F OH
XXXI-8-4 p-Cl-Ph H H CH.CH(CH:;), CH; H F F OH
XXXI-8-5 p-Cl-Ph H H CH,Ph CH;, H F F OH
XXXI-8-6 p-Cl-Ph H H CH-indol-3-yl CH; H F F OH
XXXI-8-7 p-Cl-Ph H H CH,CHSCH; CH; H F F OH
XXXI-8-8 p-Cl-Ph * H * CHy H F F OH

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XXXI-9.

No R R R*® R® R®* R R® X Y
XXXI-9-1 p-Br-Ph H H H CHy H F F OH
XXXI-9-2 p-Br-Ph H H CH; CH;, H F F OH
XXXI-9-3 p-Br-Ph H H CH(CHs), CHs H F F OH
XXXI-9-4 p-Br-Ph H H CH,CH(CH:;, CH; H F F OH
XXXI-9-6 p-Br-Ph H H CHPh CHs H F F OH
XXXI-9-7 p-Br-Ph H H CHxindol-3-yl CHy H F F OH
XXXI-9-§ p-Br-Ph H H CH.CHSCH; CHy H F F OH
XXXI-9-20 p-Br-Ph * H * CH; H F F OH

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

Table XXXI-10.

Ne R! R* R™® R™ R* R R® X Y
XXXI-10-1 p-I-Ph H H H CHy H F F OH
XXXI-10-2 p-l-Ph H H CH; CHs H F F OH
XXXI-10-3 p-I-Ph H H CH(CH;s), CHs H F F OH
XXXI-10-4 p-I-Ph H H CHCH(CH;) CH; H F F OH
XXXI-10-5 p-I-Ph H H CHPh CHs H F F OH
XXXI-10-6 p-I-Ph H H CHyindol-3-yl CH; H F F OH
XXXI-10-7 p-I-Ph H H CHCHSCH; CH; H F F OH
XXXI-10-8 p-I-Ph * H * CHy H F F OH

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

Table XXXI-11.

Ne R' R° R*® R® R* RO R® X Y
XXXI-11-1 CH; H H H Et H F F OH
XXXI-11-2 CH; H H CH; Et H F F OH
XXXI-11-3 CH; H H CH(CH,), Et H F F OH
XXXI-114 CH; H H CHXCH(CH;), Et H F F OH
XXXI-11-5 CH; H H CHPh Et H F F OH
XXXI-11-6 CH; H H CHyindol-3-yl Et H F F OH
XXXI-11-7 CH; H H CH,CH,SCH; Et H F F OH
XXXI-11-8 CH; * H * Et H F F OH

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

2980901-1

-610 -

Gilead Exhibit 2024
PGR2023-00046 - Page 00618



Docket No. 60137.0034USU1

Table XXXI-12.

No R! R® R® RP R* R R®* X Y
XXXI-12-1 Et H H H Et H F F OH
XXXI-12-2 Et H H CH; Et H F F OH
XXXI-12-3 Et H H CH(CH;), Et H F F OH
XXXI-12-4 Et H H CHCH(CH;), Et H F F OH
XXXI-12-5 Et H H CH,Ph Et H F F OH
XXXI-12-6 Et H H CHyindol3-yl Et H F F OH
XXXI-12-7 Et H H CH,CH,SCH; Et H F F OH
XXXI-12-8 Et * H * Et H F F OH

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

Table XXXI-13.

Ne R! R* R*™ R® R* R® R®* X Y
XXXI-13-1 Pr H H H Et H F F OH
XXXI-13-2 Pr H H CH; Et H F F OH
XXXI-13-3 Pr H H CH(CH;), Et H F F OH
XXXI-13-4 Pr H H CHCH(CH:), Et H F F OH
XXXI-13-5 Pr H H CHPh Et H F F OH
XXXI-13-6 Pr H H CHyindol-3-yl Et H F F OH
XXXI-13-7 Pr H H CHCH,SCH; Et H F F OH
XXXI-13-8 Pr * H * Et H F F OH

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

Table XXXI-14.

Ne R’ R* R™ R® R* R° R* X Y
XXXI-14-1 ‘Bu H H H Et H F F OH
XXXI-142 ‘Bu H H CH; Et H F F OH
XXXI-14-3 ‘Bu  H H  CH(CHs), Et H F F OH
XXXI-14-4 ‘Bu H H  CH,CH(CHj), Et H F F OH
XXXI-14-5 ‘Bu H H CHPh Et H F F OH
XXXI-14-6 ‘Bu H H CHyindol3-yJ Et H F F OH
XXXI-14-7 ‘Bu H H CH,CH,SCH; Et H F F OH
XXXI-148 Bu * H * Et H F F OH

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XXXI-15.

No R! R* R*® R® R* R R® X Y
XXXI-15-1 Ph H H H Et H F F OH
XXXI-152 Ph H H CH; Et H F F OH
XXXI-15-3 Ph H H CH(CH:), Et H F F OH
XXXI-15-4 Ph H H CH,CH(CH;); Et H F F OH
XXXI-15-5 Ph H H CH,Ph Et H F F OH
XXXI-15-6 Ph H H CH-indol-3-y] Et H F F OH
XXXI-157 Ph H H CH,CH.SCH; Et H F F OH
XXXI-15-8 Ph * H * Et H F F OH

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

Table XXXI-16.

Ne R! R* R™® R™ R* R R®* X Y
XXXI-16-1 p-Mc-Ph H H H Et H F F OH
XXXI-16-2 p-Me-Ph H H CH; Et H F F OH
XXXI-16-3 p-Me-Ph H H CH(CH;), Et H F F OH
XXXI-16-4 p-Me-Ph H H CHCH(CH;), Et H F F OH
XXXI-16-5 p-Me-Ph H H CHyPh Et H F F OH
XXXI-16-6 p-Me-Ph H H CHyindol-3-yl Et H F F OH
XXXI-16-7 p-Me-Ph H H CHCHSCH; Et H F F OH
XXXI-16-8 p-Me-Ph * H * Et H F F OH

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

Table XXXI-17.

Ne R! R* R™ R™® R* RO R® X Y
XXXI-17-1 p-F-Ph H H H Et H F F OH
XXXI-17-2 p-F-Ph H H CH;s Et H F F OH
XXXI-17-3 p-F-Ph H H CH(CH;), Et H F F OH
XXXI-17-4 p-F-Ph H H CHCH(CH;), Et H F F OH
XXXI-17-5 p-F-Ph H H CHPh Et H F F OH
XXXI-17-6 p-F-Ph H H CHyindol3-yl Et H F F OH
XXXI-17-7 p-F-Ph H H CHCH,SCH; Et H F F OH
XXXI-17-8 p-F-Ph * H * Et H F F OH

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XXXI-18.

No R R* R® R”® R* R R® X Y
XXXI-18-1 p-Cl-Ph H H H Et H F F OH
XXXI-18-2 p-CI-Ph H H CH; Et H F F OH
XXXI-18-3 p-Cl-Ph H H  CH(CHs), Et H F F OH
XXXI-18-4 p-Cl-Ph H H CH,CH(CH;) Et H F F OH
XXXI-18-5 p-CI-Ph H H CHPh Et H F F OH
XXXI-18-6 p-Cl-Ph H H CH-indol-3-yl Et H F F OH
XXXI-18-7 p-Cl-Ph H H CH.CH,SCH; Et H F F OH
XXXI-18-8 p-Cl-Ph * H * Et H F F OH

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

Table XXXI-19.

Ne R! R* R™ R™ R* R° R® X Y
XXXI-19-1 p-Br-Ph H H H Et H F F OH
XXXI-19-2 p-Br-Ph H H CH; Et H F F OH
XXXI-19-3 p-Br-Ph H H CH(CH;), Et H F F OH
XXXI-19-4 p-Br-Ph H H CH,CH(CH:;), Et H F F OH
XXXI-19-5 p-B-Ph H H CHyPh Et H F F OH
XXXI-19-6 p-Br-Ph H H CHy-indol-3-yl Et H F F OH
XXXI-19-7 p-Br-Ph H H CH,CH,SCH; Et H F F OH
XXXI-19-8 p-Br-Ph * H * Et H F F OH

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

Table XXXI-20.

Ne R! R* R™ R® R* RO R® X Y
XXXI-20-1 p-l-Ph H H H Et H F F OH
XXXI-20-2 p-I-Ph H H CH; Et H F F OH
XXXI-20-3 p-I-Ph H H CH(CHs), Et H F F OH
XXXI-20-4 p-I-Ph H H CHCH(CH;), Et H F F OH
XXXI-20-5 p-I-Ph H H CHpPh Et H F F OH
XXXI-20-6 p-I-Ph H H CHyindol3-yl Et H F F OH
XXXI-20-7 p-I-Ph H H CHCH,SCH; Et H F F OH
XXXI-20-8 p-I-Ph * H * Et H F F OH

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

2080901-1 -613 -

Gilead Exhibit 2024
PGR2023-00046 - Page 00621



Docket No. 60137.0034USU1

Table XXXI-21.

No R' R* R™® R”® R* R° R® X Y
XXXI-21-1 CH, H H H Pr H F F OH
XXXI-21-2 CH; H H CH; Pr H F F OH
XXXI-21-3 CH; H H CH(CHj), Pr H F F OH
XXXI-21-4 CH; H H CHyCH(CH;), Pr H F F OH
XXXI-21-5 CH; H H CHyPh Pt H F F OH
XXXI-21-6 CH; H H CHpindol-3-yl P+ H F F OH
XXXI-21-7 CH; H H CH)CH,SCH; Pt H F F OH
XXXI-21-8 CH; * H * Pr H F F OH

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

Table XXXI-22.

Ne R' R* R® R™® R* RO R® X Y
XXXI-22-1 Et H H H ‘P H F F OH
XXXI-22-2 Et H H CH; ’r H F F OH
XXXI-22-3 Et H H CH(CH;), ’r H F F OH
XXXI-22-4 Et H H CH,CH(CH;;, Pr H F F OH
XXXI-22-5 Et H H CH,Ph ’r H F F OH
XXXI-22-6 Et H H CHpyindol-3-yl Pr H F F OH
XXXI-22-7 Et H H CH,CHSCH; Pr H F F OH
XXXI-22-8 Et * H * 't H F F OH

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

Table XXXI-23.

Ne R!' R* R*™ R® R* RO R® X Y
XXXI-23-1 Pr H H H r H F F OH
XXXI-23-2 Pr H H CH; ’r H F F OH
XXXI-23-3 Pr H H CH(CH:), ’r H F F OH
XXXI-23-4 Pr H H CHCH(CH;, Pr H F F OH
XXXI-23-5 Pr H H CH,Ph ’r H F F OH
XXXI-23-6 Pr H H CHyindol-3-yl Pr H F F OH
XXXI-23-7 Pr H H CHCH,SCH; Pr H F F OH
XXXI-23-8 Pr * H * ’Pr H F F OH

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

No R' R* R® R® R* R° R® X Y
XXXI-24-1 By H H H Pr H F F OH
XXXI-24-2 Bu H H CH; Pr H F F OH
XXXI-24-3 ‘Bu H H CH(CHj), Pr H F F OH
XXXI-24-4 Bu H H CHCH(CHs;), Pr H F F OH
XXXI-24-5 ‘Bu H H CHyPh Pr H F F OH
XXXI-24-6 Bu H H CHyindol-3-yl Pr H F F OH
XXXI-24-7 Bu H H CH,CH,SCH; Pr H F F OH
XXXI-24-8 Bu * H * ’r H F F OH

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

Table XXXI-25.

Ne R!' R* R*® R® R* R° R® X Y
XXXI-25-1 Ph H H H ‘c H F F OH
XXXI-25-2 Ph H H CH; ’r H F F OH
XXXI-25-3 Ph H H CH(CH;), ’r H F F OH
XXXI-25-4 Ph H H CH,CH(CH;), Pr H F F OH
XXXI-25-5 Ph H H CHPh ‘’r H F F OH
XXXI-25-6 Ph H H CHyindol-3-yl Pr H F F OH
XXXI-25-7 Ph H H CH,CH,SCH; Pr H F F OH
XXXI-25-8 Ph * H * ’r H F F OH

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

Table XXXI-26.

Ne R' R® R®™ R R* R° R® X Y
XXXI-26-1 p-Me-Ph H H H Pr H F F OH
XXXI-26-2 p-Me-Ph H H CH; Pr H F F OH
XXXI-26-3 p-Me-Ph H H CH(CH;), ’r H F F OH
XXXI-26-4 p-Me-Ph H H CH,CH(CH;), Pr H F F OH
XXXI-26-5 p-Me-Ph H H  CH,Ph Pr H F F OH
XXXI-26-6 p-Me-Ph H H CHyindol3-yl Pr H F F OH
XXXI-26-7 p-Me-Ph H H CHCH,;SCH; Pr H F F OH
XXXI-26-8 p-Mc-Ph * H * Pr H F F OH

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

Ne R’ R* R*® R R* R® R® X Y
XXXI-27-1 p-F-Ph H H H Pr H F F OH
XXXI-27-2 p-F-Ph H H CH; Pr H F F OH
XXXI-27-3 p-F-Ph H H CH(CHs), ’r H F F OH
XXXI-27-4 p-F-Ph H H CHCH(CH;) Pr H F F OH
XXXI-27-5 p-F-Ph H H CHPh Pr H F F OH
XXXI-27-6 p-F-Ph H H CHyindol3-yl Pr H F F OH
XXXI-27-7 p-F-Ph H H CHCHSCH; Pr H F F OH
XXXI-27-8 p-F-Ph * H * Pr H F F OH

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

Table XXXI-28.

Ne R' R* R®™ R” R* R°® R® X Y
XXXI-28-1 p-CI-Ph H H H Pr H F F OH
XXXI-28-2 p-CI-Ph H H CH; r H F F OH
XXXI-28-3 p-CI-Phh H H CH(CHs), Pr H F F OH
XXXI-28-4 p-C-Ph H H CHCH(CH;) Pr H F F OH
XXXI-28-5 p-CI-Ph H H CHPh Pr H F F OH
XXXI-28-6 p-Cl-Ph H H CHyindol-3-yl Pr H F F OH
XXXI-28-7 p-Cl-Ph H H CHCH,SCH: Pr H F F OH
XXXI-28-8 p-Cl-Ph * H * Pt H F F OH

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

Table XXXI-29.

Ne R' R* R®™ R” R* R® R® X Y
XXXI-29-1 p-Br-Ph H H H Pr H F F OH
XXXI-29-2 p-Br-Ph H H CH; Pr H F F OH
XXXI-29-3 p-Br-Ph H H CH(CH;), Pr H F F OH
XXXI-29-4 p-Br-Ph H H CHCH(CH:;), Pr H F F OH
XXXI-29-5 p-Br-Ph H H CHyPh Pr H F F OH
XXXI-29-6 p-Br-Ph H H CHyindol-3-yl Pr H F F OH
XXX1-29-7 p-Br-Ph H H CHCH,;SCH; Pr H F F OH
XXXI-29-8 p-Br-Ph * H * Pr H F F OH

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

Ne R' R® R® R® R* R® R® X Y
XXXI-30-1 p-I-Ph H H H Pr H F F OH
XXXI-30-2 p-I-Ph H H CH; Pr H F F OH
XXXI-30-3 p-I-Ph H H CH(CH;), Pr H F F OH
XXXI-30-4 p-I-Ph H H CH.CH(CH;) Pr H F F OH
XXXI-30-5 p-I-Ph H H CHPh Pr H F F OH
XXXI-30-6 p-I-Ph H H CHyindol-3-yl Pr H F F OH
XXXI-30-7 p-I-Ph H H CHCHSCH;, Pr H F F OH
XXXI-30-8 p-I-Ph * H * Pr H F F OH

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

Table XXXI-31.

Ne R' R® R*® R® R* R R® X Y
XXXI31-1 CH; H H H "Bu H F F OH
XXXI-31-2 CH; H H CH; "Bu H F F OH
XXXI-31-3 CH; H H CH(CHj), "Bu H F F OH
XXXI-31-4 CH; H H CHCH(CH:;; "Bu H F F OH
XXXI-31-5 CH; H H CHyPh "Bu H F F OH
XXXI-31-6 CH; H H CHyindol-3-yl "Bu H F F OH
XXXI-31-7 CH; H H CH,CH,SCH; "Bu H F F OH
XXXI-31-8 CH; * H * "Bu H F F OH

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

Table XXXI-32.

Ne R' R* R®™ R® R* R R®* X Y
XXXI-32-1 Et H H H "Bu H F F OH
XXXI-32-2 Et H H CH; "Bu H F F OH
XXXI-32-3 Et H H CH(CH;), "Bu H F F OH
XXXI-32-4 Et H H CH,CH(CH:;, "Bu H F F OH
XXXI-32-5 Et H H CH,Ph "Bu H F F OH
XXXI-32-6 Et H H CHyindol-3-yl "Bu H F F OH
XXXI-32-7 Bt H H CHCH,SCH; "Bu H F F OH
XXXI-32-8 Et * H * "Bu H F F OH

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XXXI-33.

No R! R* R*® R R* R R* X Y
XXXI-33-1 Pr H H H By H F F OH
XXXI-33-2 Pr H H CH; "Bu H F F OH
XXXI-33-3 Pr H H CH(CH;), "Bu H F F OH
XXXI-33-4 Pr H H CHCH(CH;, "Bu H F F OH
XXXI-33-5 Pr H H CH,Ph "Bu H F F OH
XXXI-33-6 Pr H H CHyindol-3-yl "Bu H F F OH
XXXI-33-7 Pr H H CHCHSCH; "Bu H F F OH
XXXI-33-8 Pr * H * "Bu H F F OH

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

Table XXXI-34.

Ne R' R* R® R R* R R* X Y
XXXI-34-1 Bu H H H "Bu H F F OH
XXXI-34-2 Bu H H CH; "Bu H F F OH
XXXI-34-3 '‘Bu H H CH(CH;), "Bu H F F OH
XXXI-34-4 Bu H H CHCH(CH:;), "Bu H F F OH
XXXI-34-5 ‘Bu H H CH,Ph "Bu H F F OH
XXXI-34-6 Bu H H CHyindol-3-yl "Bu H F F OH
XXXI-34-7 ‘By H H CH,CHSCH; "By H F F OH
XXXI-34-8 By * H * "Bu H F F OH

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

Table XXXI-35.

Ne R!' R* R*® R® R® R R* X Y
XXXI-35-1 Ph H H H "Bu H F F OH
XXXI-35-2 Ph H H CH; "Bu H F F OH
XXXI-35-3 Ph H H CH(CH:), "Bu H F F OH
XXXI-354 Ph H H CHCH(CH;), "Bu H F F OH
XXXI-35-5 Ph H H CH,Ph "Bu H F F OH
XXXI-35-6 Phh H H CHz-indol-3-yl "Bu H F F OH
XXXI-35-7 Ph H H CH,CHSCH; "Bu H F F OH
XXXI1-35-8 Ph * H * "Bu H F F OH

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

No R R° R™ R”® R" R R® X Y
XXXI-36-1 p-Me-Ph H H H "By H F F OH
XXXI-36-2 p-Me-Ph H H  CH; "Bu H F F OH
XXXI-36-3 p-Me-Ph H H  CH(CH;), "By H F F OH
XXXI-36-4 p-Me-Ph H H CHCH(CH;), "Bu H F F OH
XXXI-36-5 p-Me-Ph H H CH,Ph "Bu H F F OH
XXXI-36-6 p-Me-Ph H H  CHyindol3-yl "Bu H F F OH
XXXI-36-7 p-Me-Ph H H CH,CH,SCH;, "Bu H F F OH
XXXI-36-8 p-Me-Ph * H * "Bu H F F OH
*R” and R™ joined together by (CH,); to form five-membered ring.
Table XXXI-37.

Ne R' R* R™ R® R* R R® X Y
XXXI-37-1 p-F-Ph H H H "Bu H F F OH
XXXI-37-2 p-F-Ph H H CH; "Bu H F F OH
XXXI-37-3 p-F-Ph H H CH(CH;) "Bu H F F OH
XXXI-37-4 p-F-Ph H H CHCH(CH;) "Bu H F F OH
XXXI-37-5 p-F-Ph H H CHyPh "Bu H F F OH
XXXI-37-6 p-F-Ph H H CHyindol-3-yl "Bu H F F OH
XXXI-37-7 p-F-Ph H H CHCHSCH; "Bu H F F OH
XXXI-37-8 p-F-Ph * H * "Bu H F F OH
*R” and R™ joined together by (CH,)s to form five-membered ring.
Table XXXI-38.

Ne R' R* R™ R™ R* R R® X Y
XXXI-38-1 p-Cl-Ph H H H "Bu H F F OH
XXXI-38-2 p-CI-Ph H H CH; "By H F F OH
XXXI-38-3 p-CI-Ph H H CH(CHs), "Bu H F F OH
XXXI-38-4 p-CI-Ph H H CHCH(CH;), "Bu H F F OH
XXXI-38-5 p-CI-Ph H H CHPh "Bu H F F OH
XXXI-38-6 p-CI-Ph H H CHyindol-3-yl "Bu H F F OH
XXXI-38-7 p-Cl-Ph H H CH,CH,SCH; "Bu H F F OH
XXXI-38-8 p-Cl-Ph * H * "Bu H F F OH

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

No R R* R™ R® R® R R® X Y
XXXI-39-1 p-Br-Ph H H H "Bu H F F OH
XXXI-39-2 p-Br-Ph H H CH; "Bu H F F OH
XXXI-39-3 p-Br-Ph H H CH(CHs), "Bu H F F OH
XXXI-39-4 p-Br-Ph H H CHCH(CH;) "Bu H F F OH
XXXI-39-5 p-B-Ph H H CH:Ph "Bu H F F OH
XXXI-39-6 p-Br-Ph H H CHyindol-3-yl "Bu H F F OH
XXXI-39-7 p-Br-Ph H H CH,CH,SCH; "Bu H F F OH
XXXI-39-8 p-Br-Ph * H * "Bu H F F OH

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

Table XXXI-40.

Ne R! R* R™® R™ R* R R* X Y
XXXI-40-1 p-I-Ph H H H "Bu H F F OH
XXXI-40-2 p-l-Ph H H CH; "Bu H F F OH
XXXI-40-3 p-I-Ph H H CH(CH;), Bu H F F OH
XXXI-40-4 p-I-Ph H H CHCH(CH;): "Bu H F F OH
XXXI-40-5 p-I-Ph H H CHPh "Bu H F F OH
XXXI-40-6 p-I-Ph H H CHyindol-3-yl "Bu H F F OH
XXXI-40-7 p-I-Ph H H CHCH,SCH; "Bu H F F OH
XXXI-40-8 p-I-Ph * H * "Bu H F F OH

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

Table XXXI-41.

Ne R' R° R*® R® R* RO R® X Y
XXXI-41-1 CH H H H Bz H F F OH
XXXI-41-2 CH; H H CH; Bz H F F OH
XXXI-41-3 CH; H H CH(CHj), Bz H F F OH
XXXI-41-4 CH; H H CHCH(CH;), Bz H F F OH
XXXI-41-5 CH; H H CHylh Bz H F F OH
XXXI-41-6 CH; H H CHy-indol-3-yl Bz H F F OH
XXXI-41-7 CH; H H CHCH,SCH; Bz H F F OH
XXXI-41-8 CH; * H * Bz H F F OH

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XXX1-42.

No R! R® R® RP R* R° R* X Y
XXXI-42-1 Et H H H Bz H F F OH
XXXI-42-2 Et H H CH; Bz H F F OH
XXXI-42-3 Et H H CH(CH;) Bz H F F OH
XXXI-42-4 Et H H CH,CH(CHs), Bz H F F OH
XXXI-42-5 Et H H CH,Ph Bz H F F OH
XXXI-42-6 Et H H CHyindol-3-yl Bz H F F OH
XXXI-42-7 Et H H CH,CHSCH; Bz H F F OH
XXXI-42-8 Et * H * Bz H F F OH

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

Table XXXI-43.

Ne R! R* R™ R® R* R R® X Y
XXXI43-1 Pr H H H Bz H F F OH
XXXI-43-2 Pr H H CH; Bz H F F ON
XXXI-43-3 Pr H H CH(CH;), Bz H F F OH
XXXI-43-4 Pr H H CHCH(CH:, Bz H F F OH
XXXI-43-5 Pr H H CH,Ph Bz H F F oOH
XXXI-43-6 Pr H H CH,-indol-3-yl Bz H F F OH
XXXI-43-7 Pr H H CHCHSCH; Bz H F F OH
XXXI-43-8 Pr * H * Bz H F F OH

*R? and R™ joined together by (CHy)s to form five-membered ring.

Table XXXI1-44.

Ne R' R R® R R* RO R®* X Y
XXXI-44-1 Bu H H H Bz H F F OH
XXXI-44-2 '‘Bu H H CH; Bz H F F OH
XXXI-44-3 '‘Bu H H CH(CH;), Bz H F F OH
XXXI-44-4 By H H CHCH(CH;, Bz H F F OH
XXXI-44-5 By H H CH,Ph Bz H F F OH
XXXI-44-6 ‘Bu H H CH,indol-3-yl Bz H F F OH
XXXI-44-7 ‘Bu H H CH,CH,SCH; Bz H F F OH
XXXI-44-8 Bu * H * Bz H F F OH
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*R” and R™ joined together by (CH,); to form five-membered ring.

Table XXXI-45.

Ne R! R* R*® R® R* R° R® X Y
XXXI-45-1 Ph H H H Bz H F F OH
XXXI-45-2 Ph H H CH; Bz H F F OH
XXXI-45-3 Ph H H CH(CH), Bz H F F OH
XXXI-45-4 Ph H H CH,CH(CH:), Bz H F F OH
XXXI-45-5 Ph H H CHPh Bz H F F OH
XXXI-45-6 Ph H H CHp-indol-3-yl Bz H F F OH
XXXI-45-7 Ph H H CH,CH,;SCH; Bz H F F OH
XXXI-45-8 Ph * H * Bz H F F OH

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

Table XXXI-46.
1

Ne R R° R*® R® R* R® R® X Y
XXXI-46-1 p-Me-Ph H H H Bz H F F OH
XXXI-46-2 p-Me-Ph H H  CH; Bz H F F OH
XXXI-46-3 p-Me-Ph H H  CH(CH;). Bz H F F OH
XXXI-46-4 p-Me-Ph H H CHCH(CH;, Bz H F F OH
XXXI-46-5 p-Me-Ph H H  CH,Ph Bz H F F OH
XXXI-46-6 p-Me-Ph H H  CHj-indol-3-yl Bz H F F OH
XXXI-46-7 p-Me-Ph H H CHCH,SCH: Bz H F F OH
XXXI-46-8 p-Me-Ph * H * Bz H F F OH

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

Table XXX1-47.

Ne R R* R*™ R® R* R° R® X Y
XXXI-47-1 p-F-Ph H H H Bz H F F OH
XXXI-47-2 p-F-Ph H H CH; Bz H F F OH
XXXI-47-3 p-F-Ph H H CH(CH;), Bz H F F OH
XXXI-47-4 p-F-Ph H H CH.CH(CH;); Bz H F F OH
XXXI-47-5 p-F-Ph H H CH,Ph Bz H F F OH
XXXI-47-6 p-F-Ph H H CHyindol-3-yl Bz H F F OH
XXXI-47-7 p-F-Ph H H CH:CH.SCHs Bz H F F OH
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Ne R! R® R*® R™ R* R°O. R® X Y

XXX1-47-8 p-F-Ph * H * Bz H F F OH

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

Table XXXI-48.

Ne R' R* R™ R™ R* R° R® X Y
XXXI-48-1 p-CI-Ph H H H Bz H F F OH
XXXI-48-2 p-Cl-Ph H H CH; Bz H F F OH
XXXI-48-3 p-Cl-Ph H H  CH(CHs), Bz H F F OH
XXXI-48-4 p-Cl.Ph H H CHCH(CH:, Bz H F F OH
XXXI-48-5 p-Cl-Ph H H CHPh Bz H F F OH
XXXI-48-6 p-CI-Ph H H CHyindol-3-yl Bz H F F OH
XXX]I-48-7 p-Cl-Ph H H CH)CH,SCH: Bz H F F OH
XXX1-48-8 p-Cl-Ph * H * Bz H F F OH

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

Table XXXI-49.

Ne R! R* R™ R® R* RO R® X Y
XXXI-49-1 p-Br-Ph H H H Bz H F F OH
XXXI-49-2 p-Br-Ph H H CHs Bz H F F OH
XXXI-49-3 p-Br-Ph H H  CH(CHs), Bz H F F OH
XXXI-49-4 p-Br-Ph H H CH.CH(CH: Bz H F F OH
XXXI-49-5 p-B-Ph H H CH:Ph Bz H F F OH
XXXI-49-6 p-Br-Ph H H CHyindol-3-yl Bz H F F OH
XXXI-49-7 p-Br-Ph H H CH.CH,SCH;, Bz H F F OH
XXXI1-49-8 p-Br-Ph * H * Bz H F F OH

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

Table XXXI-50.

Ne R! R* R™ R™® R* RO R* X Y
XXXI-50-1 p-I-Ph H H H Bz H F F OH
XXXI-50-2 p-I-Ph H H CH; Bz H F F OH
XXXI-50-3 p-I-Ph H H CH(CH:), Bz H F F OH
XXXI-50-4 p-I-Ph H H CHCH(CH;), Bz H F F OH
XXXI-50-5 p-I-Ph H H CHPh Bz H F F OH
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Ne R! R® R*® R™ R R’ X Y

R6
XXXI-50-6 p-I-Ph H H CHyindol-3-yl Bz H F F OH
XXXI-50-7 p-I-Ph H H CH,CHSSCH; Bz H F F OH
XXXI-50-8 p-I-Ph * H * Bz H F F OH

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

O
Rib 1|‘2 [ ( / NH
S 0 N
R3a N P O —
| \\\‘ N
sW
O]E{1 R NH2

CO,R? \ ot RO
XXXII

Table XXXII-1.

Ne R' R* R*® R® R* R R® X Y
XXXII-1-1 CH; H H H CHs H H F OH
XXXII-1-2 CH; H H CH; CH; H H F OH
XXXII-1-3 CH; H H CH(CH:), CH;, H H F OH
XXXII-1-4 CH; H H CHXCH(CH;, CH; H H F OH
XXXII-1-5 CH; H H CHPh CH;, H H F OH
XXXII-1-6 CH; H H CHyx-indol-3-yl CH;, H H F OH
XXXII-1-7 CH; H H CH,CHSCH; CH; H H F OH
XXXII-1-8 CH; * H * CH, H H F OH

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

Table XXXII-2.

Ne R' R R™ R® R* R R* X Y
XXXII-2-1 Et H H H CH;, H H F OH
XXXII-2-2 Et H H CH; CH; H H F OH
XXXII-2-3 Et H H CH(CH;), CH, H H F OH
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Ne R' R* R*™ R* R* R R X Y
XXXII-2-4 Ft H H CH,CH(CH;, CH; H H F OH
XXXII-2-5 Et H H CH,Ph CH; H H F OH
XXXII-2-6 Ft H H CHysindol3-yl CH; H H F OH
XXXII-2-7 Et H H CH,CH.SCH; CH; H H F OH
XXXII-2-8 Et * H * CHs H H F OH

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

Table XXXII-3.
1

Ne R' R* R*® R® R* R R X Y
XXXII-3-1 Pr H H H CH H H F OH
XXXII-3-2 Pr H H CH; CHy H H F OH
XXXII-3-3 Pr H H CH(CHs), CH, H H F OH
XXXII-3-4 Pr H H CHCH(CH;), CH; H H F OH
XXXII-3-5 Pr H H CH,Ph CH H H F OH
XXXII-3-6 Pr H H CHyindol3-yl CH; H H F OH
XXXII-3-7 Pr H H CH,CH.SCH; CH; H H F OH
XXXII-3-8 Pr * H * CH H H F OH

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

Table XXXII-4.

Ne R' R* R*® R® R* R R®* X Y
XXXII-4-1 Bu H H H CH; H H F oH
XXXII-4-2 Bu H H CH; CH H H F OH
XXXII-4-3 Bu H H CH(CH;3), CH, H H F OH
XXXII-4-4 Bu H H CH,CH(CH:), CH; H H F OH
XXXII-4-5 Bu H H CH,Ph CH: H H F OH
XXXII-4-6 Bu H H CHp-indol-3-yl CH; H H F OH
XXXII-4-7 ‘Bu H H CHCH,SCH; CH; H H F OH
XXXII-4-8 Bu * H * CH, H H F OH

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

Table XXXII-5.

Ne R' R*® R® R¥® R* R R® X Y
XXXII-5-1 Ph H H H CHy H H F OH
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Ne R' R® R® R® R* R R X Y
XXXII-5-2 Ph H H CH; CH H H F OH
XXXII-5-3 Ph H H CH(CH;), CHy H H F OH
XXXII-54 Ph H H CHCH(CH;), CH; H H F OH
XXXII-5-5 Ph H H CH,Ph CHy H H F OH
XXXII-5-6 Ph H H CHyindol-3-yl CH; H H F OH
XXXII-5-7 Ph H H CHCH,SCH; CH; H H F OH
XXXII-5-8 Ph * H * CHy H H F OH

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

Table XXX1I-6.

Ne R' R* R*® R™ R* R R* X Y
XXXII-6-1 p-Me-Ph H H H CH; H H F OH
XXXII-6-2 p-Me-Ph H H  CH; CH;, H H F OH
XXXII-6-3 p-Me-Ph H H CH(CH;), CH, H H F OH
XXXTI-6-4 p-Me-Ph H H CHCH(CH;, CH; H H F OH
XXXI-6-5 p-Me-Ph H H  CHyPh CH; H H F OH
XXXU-6-6 p-Me-Ph H H CHp-indol-3-yl CH; H H F OH
XXXII-6-7 p-Me-Ph H H CHCH,SCH; CH; H H F OH
XXXI1-6-8 p-Me-Ph * H * CH; H H F OH
*R* and R™ joined together by (CH,)s to form five-membered ring.
Table XXX1I-7.

Ne R' R° R* R” R* R R® X Y
XXXII-7-1  p-F-Ph H H H CH; H H F OH
XXXII-7-2 p-F-Ph H H CH; CH; H H F OH
XXXII-7-3 p-F-Ph H H CH(CH;), CH, H H F OH
XXXN-7-4 p-F-Ph H H CH,CH(CH;); CH: H H F OH
XXXI-7-6 p-F-Ph H H CH;Ph CHs H H F OH
XXXII-7-7 p-F-Ph H H CHp-indol-3-yl CH; H H F OH
XXX1-7-8 p-F-Ph H H CHCHSCH:s CH; H H F OH
XXXII-7-20 p-F-Ph * H * CHy H H F OH

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

Table XXXII-8.
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Ne R R* R* R R* R R® X Y
XXXII-8-1 p-Cl-Ph H H H CH;, H H F OH
XXXII-8-2 p-Cl-Ph H H CH; CH; H H F OH
XXXII-8-3 p-Cl-Ph H H  CH(CH;), CH;, H H F OH
XXXII-8-4 p-CI-Ph H H CHCH(CH;, CH; H H F OH
XXXII-8-5 p-CI-Ph H H CHPh CHs H H F OH
XXXII-8-6 p-Cl-Ph H H CHpyindol-3-yl CHs H H F OH
XXXII-8-7 p-Cl-Ph H H CH.CH,SCH; CH; H H F OH
XXXII-8-8 p-Cl-Ph * H * CH; H H F OH

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

Table XXXII-9.

Ne R' R® R™ R R®* R R X Y
XXXI-9-1 p-Br-Ph H H H CH, H H F OH
XXXI-9-2 p-Br-Ph H H CH; CHi H H F OH
XXXI-9-3 p-Br-Ph H H CH(CHs), CH, H H F OH
XXXII-9-4 p-Br-Ph H H CH.CH(CHs;) CH; H H F OH
XXXII-9-6 p-Br-Ph H H CH,Ph CH H H F OH
XXXII-9-7 p-Br-Ph H H CHrindol-3-yl CH; H H F OH
XXXII-9-8 p-Br-Ph H H CHCH,SCH; CH; H H F OH
XXXII-9-20 p-Br-Ph * H * CH: H H F OH

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

Table XXXII-10.

Ne R' R R™ R™ R* R R® X Y
XXXII-10-1 p-I-Ph H H H CHy H H F OH
XXXI-10-2 p-I-Ph H H CH; CH, H H F OH
XXXII-10-3 p-I-Ph H H CH(CH:), CHs H H F OH
XXXII-10-4 p-I-Ph H H CHCH(CH;), CH; H H F OH
XXXII-10-5 p-I-Ph H H CHPh CH; H H F OH
XXXII-10-6 p-I-Ph H H CHxindol-3-yl CHy H H F OH
XXXII-10-7 p-I-Ph H H CHCH,SSCHs CH; H H F OH

XXXII-10-8 p-I-Ph

*
jun

* CH;

T
T
eS|
3

*R? and R™ joined together by (CHy)s to form five-membered ring.
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Table XXXII-11.

No R' R* R® R® R* R R®* X Y
XXXII-11-1 CH; H H H Et H H F OH
XXXII-11-2 CH; H H CH; Et H H F OH
XXXII-11-3 CH; H H CH(CH;), Et H H F OH
XXXII-11-4 CH; H H CH,CH(CH:), Et H H F OH
XXXII-11-s CH; H H CHyPh Et H H F OH
XXXII-11-6 CH; H H CHyindol-3-yl Et H H F OH
XXXII-11-7 CH; H H CH.CH,SCH; Et H H F OH
XXXII-11-8 CH; * H * Et H H F OH

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

Table XXXII-12.

Ne R" R* R* R” R* R R* X Y
XXXII-12-1 Et H H H Et H H F OH
XXXII-12-2 Et H H CH; Et H H F OH
XXXII-12-3 Et H H CH(CH;), Et H H F OH
XXXII-12-4 Et H H CHCH(CHs); Et H H F OH
XXXII-12-5§ Et H H CHyPh Et H H F OH
XXXII-12-6 Et H H CHz-indol-3-yl Et H H F OH
XXXII-12-7 Et H H CH,CH,SCH; Et H H F OH
XXXI1I-12-8 Et * H * Et H H F OH
*R” and R™ joined together by (CHy)s to form five-membered ring.

Table XXXII-13.
1

Ne R' R* R*® R® R* R R® X Y

XXXI-13-1 Pr H H H Et H H F OH
XXXII-13-2 Pr H H CH; Et H H F OH
XXXII-13-3 Pr H H CH(CHs), Et H H F OH
XXXII-13-4 Pr H H CH,CH(CH:), Et H H F OH
XXXII-13-5 Pr H H CHPh Et H H F OH
XXXII-13-6 Pr H H CHp-indol-3-yl Et H H F OH
XXXII-13-7 Pr H H CHCH,SCH; Et H H F OH
XXXII-13-8 Pr * H * Et H H F OH
*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XXXII-14.

No R R° R™ R* R* R° R* X Y
XXXII-14-1 "Bu H H H Et H H F OH
XXXII-142 ‘Bu  H H CH; Et H H F OH
XXXII-14-3 Bu  H H  CH(CHs), Et H H F OH
XXXIl-144 Bu H H CHCH(CHs;, Et H H F OH
XXXII-14-5 ‘Bu H H CHyPh Et H H F OH
XXXII-14-6 "Bu H H CHyindol-3-yl Et H H F OH
XXXII-147 ‘Bu H H CHCH,SCH; Et H H F OH
XXXII-14-8 Bu * H * Et H H F OH
*R” and R™ joined together by (CH,); to form five-membered ring.

Table XXXII-15.

Ne R" R* R™ R R* R® R®* X Y
XXXII-15-1 Ph H H H Et H H F OH
XXXII-15-2 Ph H H CH; Et H H F OH
XXXII-15-3 Ph H H CH(CHs), Et H H F OH
XXXII-15-4 Ph H H CHCH(CH;), Et H H F OH
XXXII-15-s Ph H H CH;Ph Et H H F OH
XXXII-15-6 Ph H H CH-indol-3-yl Et H H F OH
XXXTII-15-7 Ph H H CH,CH,SCH; Et H H F OH
XXXII-15-8 Ph * H * Et H H F OH
*R” and R™ joined together by (CH,)s to form five-membered ring.

Table XXXII-16.
1

Ne R R® R® R” R* R R® X Y
XXX1I-16-1 p-Me-Ph H H H Et H H F OH
XXXII-16-2 p-Me-Ph H H CHs Et H H F OH
XXXII-16-3 p-Me-Ph H H CH(CH;), Et H H F OH
XXXII-16-4 p-Me-Ph H H CHCH(CH;), Et H H F OH
XXXII-16-5 p-Me-Ph H H  CH,Ph Et H H F OH
XXXII-16-6 p-Me-Ph H H  CHy-indol-3-yl Et H H F OH
XXXII-16-7 p-Me-Ph H H CH,CH,SCH; Et H H F OH
XXXII-16-8 p-Me¢-Ph * H * Et H H F OH
*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XXXII-17.

Ne R’ R* R™® R” R* R° R® X Y

XXXII-17-1 p-F-Ph H H H Et H H F OH
XXXM-17-2 p-F-Ph H H CH; Et H H F OH
XXXII-17-3 p-F-Ph H H  CH(CHs), Et H H F OH
XXXII-17-4 p-F-Ph H H CH,CH(CH:;), Et H H F OH
XXXM-17-s p-F-Ph H H CH;Ph Et H H F OH
XXXII-17-6 p-F-Ph H H CHp-indol-3-yl Et H H F OH
XXXII-17-7 p-F-Ph H H CH,CH,SCHy Et H H F OH
XXXII-17-8 p-F-Ph * H * Et H H F OH
*R” and R™ joined together by (CH,); to form five-membered ring.

Table XXXII-18.

Ne R' R® R* R® R* R* R®* X Y
XXXII-18-1 p-Cl-Ph H H H Et H H F OH
XXXII-18-2 p-Cl-Ph H H CH; Et H H F OH
XXXII-18-3 p-CI-Ph H H CH(CHs), Et H H F OH
XXXII-18-4 p-CI'Ph H H CH,CH(CH:;r, Et H H F OH
XXXII-18-5 p-CI-Ph H H CH;Ph Et H H F OH
XXXII-18-6 p-Cl-Ph H H  CHj-indol-3-yl Et H H F OH
XXXII-18-7 p-Cl-Ph H H CH,CH,SCH; Et H H F OH
XXXII-18-8 p-Cl-Ph * H * Et H H F OH
*R” and R™ joined together by (CH,)s to form five-membered ring.

Table XXXII-19.
1

Ne R R* R®™ R” R* ” R® X Y
XXX1-19-1 p-Br-Ph H H H Et H H F OH
XXXI1I-19-2 p-Br-Ph H H CH; Et H H F OH
XXXII-19-3 p-Br-Ph H H CH(CH;), Et H H F OH
XXXII-19-4 p-Br-Ph H H CHCH(CH;), Et H H F OH
XXXII-19-5 p-Br-Ph H H CH)Ph Et H H F OH
XXXII-19-6 p-Br-Ph H H CHyindol-3-yl Et H H F OH
XXXII-19-7 p-Br-Ph H H CHCH,SCH; Et H H F OH
XXXII-19-8 p-Br-Ph * H * Et H H F OH
*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XXXII-20.

No R R° R™® R® R* R R®* X Y
XXXII-20-1 p-I-Ph H H H Et H H F OH
XXXI-20-2 p-I-Ph H H CH; Et H H F OH
XXXII-20-3 p-I-Ph H H CH(CHs), Et H H F OH
XXXII-20-4 p-I-Ph H H CHCH(CH;), Et H H F OH
XXXII-20-5 p-I-Ph H H CHPh Et H H F OH
XXXII-20-6 p-I-Ph H H CHyindol-3-yl Et H H F OH
XXXII-20-7 p-I-Ph H H CHCHSCH; Et H H F OH
XXXII-20-8 p-I-Ph * H * Et H H F OH

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

Table XXXII-21.

Ne R'" R® R*® R® R* R° R® X Y
XXXII-21-1 CH; H H H Pt H H F OH
XXXII-21-2 CH; H H CH; ’r H H F OH
XXXII-21-3 CH; H H CH(CH;), ’r H H F OH
XXXII-21-4 CH; H H CH,CH(CH:», Pr H H F OH
XXXII-21-5 CH; H H CHyPh ’r H H F OH
XXXII-21-6 CH; H H CHyindol-3-yl Pr H H F OH
XXXII-21-7 CH; H H CH,CH,SCH; Pr H H F OH
XXXII-21-§ CH; * H * Pt H H F OH
*R” and R™ joined together by (CH,)s to form five-membered ring.

Table XXXII-22.
1

Ne R' R* R®™ R® R* R R® X Y

XXXII-22-1 Bt H H H ‘’r H H F OH
XXXII-22-2 Et H H CH; r H H F OH
XXXII-22-3 Et H H CH(CH:), ’r H H F OH
XXXII-22-4 Bt H H CHCH(CH;), Pr H H F OH
XXXII-22-5 Et H H CHyPh ’r H H F OH
XXXII-22-6 Et H H CHpyindol-3-yl Pr H H F OH
XXXII-22-7 Et H H CHCH,SCH; Pr H H F OH
XXXII-22-8 Et * H * r H H F OH
*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XXXII-23.

No R' R* R® R® R®* R°® R® X Y
XXXII-23-1 Pr H H H r H H F OH
XXXII-23-2 Pr H H CH; r H H F OH
XXXII-23-3 Pr H H CH(CH;), r H H F OH
XXXII-23-4 Pr H H CH,CH(CH:), Pr H H F OH
XXXII-23-5 Pr H H CHyPh r H H F OH
XXXII-23-6 Pr H H CH-indol-3-yl ’r H H F OH
XXXII-23-7 Pr H H CH,CH,SCH;, P’r H H F OH
XXXII-23-8 Pr * H * r H H F OH

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

Table XXXII-24.

Ne R" R?® R*® R R* R° R® X Y
XXXIT-24-1 Bu H H H ‘P H H F OH
XXXII-24-2 Bu H H CH; ‘e H H F OH
XXXII-24-3 ‘Bu H H CH(CH;), Pt H H F OH
XXXII-24-4 Bu H H CH,CH(CH:;» Pr H H F OH
XXXII-24-5 Bu H H CH.Ph ‘t H H F OH
XXXII-24-6 Bu H H CHp-indol-3-yl Pr H H F OH
XXXII-24-7 Bu H H CHCH,SCH; Pr H H F OH
XXXII-24-8 Bu * H * ‘Pt H H F OH

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

Table XXXII-25.
1

Ne R' R* R*® R® R* R° R® X Y
XXXII-25-1 Ph H H H Pr H H F OH
XXXII-25-2 Ph H H CH; Pr H H F OH
XXXII-25-3 Ph H H CH(CHs), P’r H H F OH
XXXII-25-4 Ph H H CH,CH(CH:;), Pr H H F OH
XXXII-25-5 Ph H H CH,Ph Pr H H F OH
XXXII-25-6 Ph H H CHpindol-3-yl Pr H H F OH
XXXII-25-7 Ph H H CH,CH,SCH; Pr H H F OH

*

XXXII-25-8 Ph H * Pr H H F OH

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

Ne R’ R* R™ R R* R° R® X Y
XXXII-26-1 p-Mc-Ph H H H Pr H H F OH
XXXII-26-2 p-Me-Ph H H CH; Pt H H F OH
XXXII-26-3 p-Me-Ph H H CH(CH;), ‘P H H F OH
XXXII-26-4 p-Me-Ph H H CHCH(CH;) Pr H H F OH
XXXII-26-S p-Me-Ph H H CHyPh Pr H H F OH
XXXII-26-6 p-Me-Ph H H CHyindol-3-yl Pr H H F OH
XXXII-26-7 p-Me-Ph H H CHCHSCH; Pr H H F OH

*

XXXII-26-8 p-Me-Ph H * Pr H H F OH

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

Table XXXII-27.

Ne R' R® R* R” R* R° R® X Y
XXXM-27-1 p-F-Ph H H H Pr H H F OH
XXXII-27-2 p-F-Ph H H CH; Pr H H F OH
XXXII-27-3 p-F-Ph H H CH(CH;) ’r H H F OH
XXXII-27-4 p-F-Ph H H CHCH(CH:) Pr H H F OH
XXXI-27-5 p-F-Ph H H CHPh Pr H H F OH
XXXII-27-6 p-F-Ph H H CHyindol-3-yl Pr H H F OH
XXXII-27-7 p-F-Ph H H CHCHSCH: Pr H H F OH
XXXMI-27-8 p-F-Ph * H * Pr H H F OH

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

Table XXXII-28.
1

Ne R R® R* R” R* R° R® X Y
XXXII-28-1 p-CI-Ph H H H r H H F OH
XXXII-28-2 p-CI-Ph H H CH; Pr H H F OH
XXXII-28-3 p-CI-Ph H H CH(CH;), ‘Pt H H F OH
XXXII-28-4 p-CI-Ph H H CH,CH(CH;, Pr H H F OH
XXXII-28-5 p-Cl-Ph H H CH,Ph Pt H H F OH
XXXII-28-6 p-CI-Ph H H CHyindol-3-yl Pr H H F OH
XXXII-28-7 p-CI-Ph H H CHCH,;SCH; Pr H H F OH
XXXII-28-8 p-CI-Ph * H * Pr H H F OH

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

Ne R’ R* R™ R” R* R® R® X Y
XXXII-29-1 p-Br-Ph H H H Pr H H F OH
XXXII-29-2 p-Br-Ph H H CH; Pr H H F OH
XXXII-29-3 p-Br-Ph H H  CH(CHs), ’r H H F OH
XXXII-29-4 p-Br-Ph H H CH,CH(CHs) Pr H H F OH
XXXII-29-5 p-Br-Ph H H CHyPh Pr H H F OH
XXXII-29-6 p-Br-Ph H H CHyindol-3-yl Pr H H F OH
XXXII-29-7 p-Br-Ph H H CHCHSCH: Pr H H F OH
XXXII-29-8 p-Br-Ph * H * Pr H H F OH
*R” and R™ joined together by (CH,); to form five-membered ring.

Table XXXII-30.

Ne R' R® R* R” R* R® R® X Y
XXXII-30-1 p-I-Ph H H H Pr H H F OH
XXXII-30-2 p-I-Ph H H CH; Pr H H F OH
XXXII-30-3 p-I-Ph H H CH(CH;) ’r H H F OH
XXXII-30-4 p-I-Ph H H CHCH(CHs) Pr H H F OH
XXXII-30-5 p-I-Ph H H CHPh Pr H H F OH
XXXII-30-6 p-I-Ph H H CHyindol-3-yl Pr H H F OH
XXXII-30-7 p-I-Ph H H CHCHSCH; Pr H H F OH
XXXII-30-8 p-I-Ph * H * Pr H H F OH
*R” and R™ joined together by (CH,)s to form five-membered ring.

Table XXXII-31.
1

|

Ne R' R’ R® R® R* R R®* X Y
XXXII-31-1 CHs H H H "Bu H H F OH
XXXII-31-2 CH; H H CH; "Bu H H F OH
XXXII-31-3 CH; H H CH(CH;), "Bu H H F OH
XXXIT-314 CH; H H CHCH(CH:;), "Bu H H F OH
XXXII-31-5 CH; H H CH,Ph "Bu H H F OH
XXXII-31-6 CH; H H CHpyindol-3-yl "Bu H H F OH
XXXII-31-7 CH; H H CHCH,SCH; "Bu H H F OH
XXXII-31-8 CH; * H * "Bu H H F OH
*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XXXII-32.

No R' R® R® RP R®* R R°* X Y
XXXII-32-1 Bt H H H "Bu H H F OH
XXXII-32-2 Et H H CH; "Bu H H F OH
XXXII-32-3 Et H H CH(CHs), "Bu H H F OH
XXXII-32-4 Et H H CHCH(CH;), "Bu H H F OH
XXXII-32-5 Et H H CH,Ph "Bu H H F OH
XXXII-32-6 Et H H CHj-indol-3-yl "Bu H H F OH
XXXII-32-7 Bt H H CH,CH,SCH; "Bu H H F OH
XXXII-32-8 Et * H * "Bu H H F OH

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

Table XXXII-33.

Ne R' R* R*® R® R* R R® X Y
XXXII-33-1 Pr H H H "Bu H H F OH
XXXII-33-2 Pr H H CH; "Bu H H F OH
XXXII-33-3 Pr H H CH(CH;), "Bu H H F OH
XXXII-33-4 Pr H H CH,CH(CH:, "Bu H H F OH
XXXII-33-5 Pr H H CHPh Bu H H F OH
XXXII-33-6 Pr H H CHp-indol-3-yl "Bu H H F OH
XXXII-33-7 Pr H H CH,CH,SCH; "By H H F OH
XXXII-33-8 Pr * H * "Bu H H F OH
*R” and R™ joined together by (CH,)s to form five-membered ring.

Table XXXII-34.
1

Ne R' R® R® R® R* R R* X Y
XXXII-34-1 Bu H H H Bu H H F OH
XXXII-34-2 ‘Bu H H CH; Bu H H F OH
XXXII-34-3 ‘Bu H H CH(CHs), "By H H F OH
XXXII-344 ‘Bu H H CHCH(CH;), "Bu H H F OH
XXXII-34-5 Bu H H CHPh "Bu H H F OH
XXXII-34-6 Bu H H CHyindol-3-yl "Bu H H F OH
XXXII-34-7 Bu H H CHCH,SCH; "Bu H H F OH
XXXII-34-8 Bu * H * Bu H H F OH
*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XXXII-35.

Ne R" R* R® R R* R R® X Y
XXXI1-35-1 Ph H H H "By H H F OH
XXXII-35-2 Ph H H CH; "Bu H H F OH
XXXII-35-3 Ph H H CH(CHs), "Bu H H F OH
XXXII-354 Ph H H CH,CH(CHs), "Bu H H F OH
XXXII-35-s Ph H H CHPh "Bu H H F OH
XXXII-35-6 Ph H H CH-indol-3-yl “Bu H H F OH
XXXII-35-7 Ph H H CH,CH,SCH; "Bu H H F OH
XXXII-35-8 Ph * H * Bu H H F OH
*R” and R™ joined together by (CH,); to form five-membered ring.

Table XXXII-36.

Ne R' R° R™ R® R* R R®* X Y
XXXIT-36-1 p-Mc-Ph H H H "Bu H H F OH
XXXII-36-2 p-Me-Ph H H CH; "Bu H H F OH
XXXII-36-3 p-Me-Ph H H CH(CHs). "Bu H H F OH
XXXII-36-4 p-Me-Ph H H CH.CH(CH:» "Bu H H F OH
XXXII-36-5 p-Me-Ph H H  CH:Ph "Bu H H F OH
XXXII-36-6 p-Me-Ph H H CHyindol-3-yl "Bu H H F OH
XXXII-36-7 p-Me-Ph H H CHCHSCH; "Bu H H F OH
XXXII-36-8 p-Me-Ph * H * "Bu H H F OH
*R” and R™ joined together by (CH,)s to form five-membered ring.
Table XXXI1-37.

Ne R' R° R® R® R* R R®* X Y
XXXII-37-1 p-F-Ph H H H "Bu H H F OH
XXXI1-37-2 p-F-Ph H H CH; "Bu H H F OH
XXXII-37-3 p-F-Ph H H CH(CH;), "Bu H H F OH
XXXII-37-4 p-F-Ph H H CH,CH(CH:), "Bu H H F OH
XXXII-37-5 p-F-Ph H H CHyPh "Bu H H F OH
XXXII-37-6 p-F-Ph H H CHj-indol-3-yl "Bu H H F OH
XXXII-37-7 p-F-Ph H H CHCH,SCH; "Bu H H F OH
XXXII-37-8 p-F-Ph * H * "Bu H H F OH
*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XXXII-38.

Ne R' R® R® R” R* R R® X Y
XXXII-38-1 p-CI-Ph H H H "Bu H H F OH
XXXII-38-2 p-Cl-Ph H H CH; "Bu H H F OH
XXXII-38-3 p-CI-Ph H H CH(CH;), "Bu H H F OH
XXXII-38-4 p-Cl-Ph H H CHCH(CH;, "Bu H H F OH
XXXII-38-5 p-Cl-Ph H H CH,Ph "Bu H H F OH
XXXII-38-6 p-CI-Ph H H CHyindol-3-yl "Bu H H F OH
XXXII-38-7 p-CI-Ph H H CH,CHSCH; "Bu H H F OH
XXXII-38-8 p-CI-Ph * H * "Bu H H F OH

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

Table XXXII-39.

Ne R! R* R™ R™ R* R R® X Y
XXXII-39-1 p-B-Ph H H H "Bu H H F OH
XXXII-39-2 p-Br-Ph H H CH; "Bu H H F OH
XXXII-39-3 p-Br-Ph H H CH(CHs), "Bu H H F OH
XXXII-39-4 p-Br-Ph H H CH.CH(CH:, "Bu H H F OH
XXXII-39-5 p-Br-Ph H H  CH:Ph Bu H H F OH
XXXII-39-6 p-Br-Ph H H CHpyindol-3-yl "Bu H H F OH
XXXII-39-7 p-Br-Ph H H CHCHSCH; "By H H F OH
XXXII-39-8 p-Br-Ph * H * "Bu H H F OH

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

Table XXXII-40.
1

Ne R R® R*® R R* R R®° X Y
XXXII-40-1 p-I-Ph H H H "Bu H H F OH
XXXII-40-2 p-I-Ph H H CH; "Bu H H F OH
XXXII-40-3 p-I-Ph H H CH(CH;), "Bu H H F OH
XXXII-40-4 p-I-Ph H H CH,CH(CH:) "Bu H H F OH
XXXII-40-5 p-I-Ph H H CHPh "Bu H H F OH
XXXII-40-6 p-I-Ph H H CHyindol-3-yl "Bu H H F OH
XXXII-40-7 p-I-Ph H H CHCHSCH; "Bu H H F OH
XXXII-40-8 p-I-Ph * H * "Bu H H F OH

*R” and R™ joined together by (CH,); to form five-membered ring.
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Table XXXII-41.

No R' R* R® R® R* R R* X Y
XXXII-41-1 CH; H H H Bz H H F OH
XXXII-41-2 CH; H H CH; Bz H H F OH
XXXII-41-3 CH; H H CH(CHs), Bz H H F OH
XXXII-41-4 CH; H H CH,XCH(CH;), Bz H H F OH
XXXII-41-5 CH; H H CHyPh Bz H H F OH
XXXII-41-6 CH; H H CHyindol-3-yl Bz H H F OH
XXXII-41-7 CHy H H CHCHSCH;, Bz H H F OH
XXXII-41-8 CH; * H * Bz H H F OH

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

Table XXXII-42.

Ne R" R* R* R” R* R® R® X Y

XXXI1-42-1 Et H H H Bz H H F OH
XXXII-42-2 Et H H CH; Bz H H F OH
XXXII-42-3 Et H H CH(CHs), Bz H H F OH
XXXII-42-4 Et H H CH,CH(CH:), Bz H H F OH
XXXII-42-5 Et H H CHyPh Bz H H F OH
XXXII-42-6 Et H H CHp-indol-3-yl Bz H H F OH
XXXI1-42-7 Et H H CH,CH,SCH; Bz H H F OH
XXXI1-42-8 Et * H * Bz H H F OH
*R” and R™ joined together by (CHy)s to form five-membered ring.

Table XXXI1-43.

Ne R" R* R® R™® R* RO R®* X Y
XXXII-43-1 Pr H H H Bz H H F OH
XXXII-43-2 Pr H H CH; Bz H H F OH
XXXII-43-3 Pr H H CH(CH:), Bz H H F OH
XXXII-43-4 Pr H H CHCH(CH;, Bz H H F OH
XXXII-43-5 Pr H H CHPh Bz H H F OH
XXXII-43-6 Pr H H CHp-indol-3-yl Bz H H F OH
XXXII-43-7 Pr H H CH,CH,SCH; Bz H H F o8
XXXII-43-8 Pr * H * Bz H H F OH
2980901-1 - 638 -

Gilead Exhibit 2024
PGR2023-00046 - Page 00646



Docket No. 60137.0034USU1

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

Table XXXII-44.

Ne R" R* R® R™ R* R° R®* X Y

XXXII-44-1 Bu H H H Bz H H F OH
XXXII-44-2 Bu H H CH; Bz H H F OH
XXXII-44-3 Bu H H CH(CH;), Bz H H F OH
XXXII-44-4 Bu H H CH(CH(CH;), Bz H H F OH
XXXII-44-5 Bu H H CH,Ph Bz H H F OH
XXXII-44-6 Bu H H CHjindol-3-yl Bz H H F OH
XXXIT-44-7 Bu H H CHCH,SCH; Bz H H F OH
XXXII-44-8 ‘Bu * H * Bz H H F OH
*R” and R™" joined together by (CH,); to form five-membered ring.

Table XXXII-45.
1

Ne R' R* R*® R® R* RO R® X Y
XXXII-45-1 Ph H H H Bz H H F OH
XXXII-45-2 Ph H H CHs Bz H H F OH
XXXII-45-3 Ph H H CH(CH;), Bz H H F OH
XXXII-45-4 Ph H H CH,CH(CH;) Bz H H F OH
XXXII-45-5 Ph H H CH,Ph Bz H H F OH
XXXIT-45-6 Ph H H CH,-indol-3-yl Bz H H F OH
XXXII-45-7 Ph H H CHCH,SCH; Bz H H F OH
XXXII-45-8 Ph * H * Bz H H F OH

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

Table XXXII-46.

Ne R! R* R*® R™® R* R° R®* X Y
XXXII-46-1 p-Me-Ph H H H Bz H H F OH
XXXII-46-2 p-Me-Ph H H CH; Bz H H F OH
XXXII-46-3 p-Me-Ph H H  CH(CHs), Bz H H F OH
XXXII-46-4 p-Mc-Ph H H CH,CH(CH;); Bz H H F OH
XXXII-46-5 p-Me-Ph H H  CH,Ph Bz H H F OH
XXXII-46-6 p-Me-Ph H H  CHyindol-3-yl Bz H H F OH
XXXII-46-7 p-Me-Ph H H CHCH,SCH; Bz H H F OH
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Ne

Rl

R2 RSa R3b

R* R® R® X Y

XXXII-46-8 p-Me-Ph

*

H

*

Bz

H H F OH

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

Table XXXII-47.

Ne R' R* R® R™ R* R® R® X Y
XXXII-47-1 p-F-Ph H H H Bz H H F OH
XXXII-47-2 p-F-Ph H H CH; Bz H H F OH
XXXII-47-3 p-F-Ph H H CH(CH;), Bz H H F OH
XXXII-47-4 p-F-Ph H H CHCH(CH;, Bz H H F OH
XXXII-47-5 p-F-Ph H H CHyPh Bz H H F OH
XXXII-47-6 p-F-Ph H H  CHi-indol-3-yl Bz H H F OH
XXXII-47-7 p-F-Ph H H CH,CH,SCH; Bz H H F OH
XXXII-47-8 p-F-Ph * H * Bz H H F OH
*R? and R™ joined together by (CH,)s to form five-membered ring.

Table XXXI1-48.

©

Ne R' R® R*® R® R* R° R® X Y
XXXII-48-1 p-Cl-Ph H H H Bz H H F OH
XXXII-48-2 p-Cl-Ph H H CH; Bz H H F OH
XXX1I-48-3 p-Cl-Ph H H  CH(CH;), Bz H H F OH
XXXI1-48-4 p-Cl-Ph H H CHCH(CH:) Bz H H F OH
XXXII-48-5 p-Cl-Ph H H CH;Ph Bz H H F OH
XXXII-48-6 p-Cl-Ph H H CHyindol-3-yl Bz H H F OH
XXXII-48-7 p-Cl-Ph H H CH,CH,SCH; Bz H H F OH
XXXII-48-8 p-Cl-Ph * H * Bz H H F OH
*R” and R™ joined together by (CH,); to form five-membered ring.

Table XXXI1-49.
1

Ne R R* R™ R R* RO R® X Y
XXXII-49-1 p-Br-Ph H H H Bz H H F OH
XXXII-49-2 p-Br-Ph H H CH; Bz H H F OH
XXXII-49-3 p-Br-Ph H H CH(CHi), Bz H H F OH
XXXII-49-4 p-Br-Ph H H CHCH(CHs, Bz H H F OH
XXXII-49-5 p-Br-Ph H H CHyPh Bz H H F OH
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Ne R! R* R™ R R R° R® X Y
XXXII-49-6 p-Br-Ph H H CHyindol-3-yl Bz H H F OH
XXXII-49-7 p-Br-Ph H H CHCHSCH; Bz H H F OH
XXXII-49-8 p-Br-Ph * H * Bz H H F OH

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

Table XXXII-50.

Ne R' R° R™ R™® R* R° R® X Y
XXXII-50-1 p-I-Ph H H H Bz H H F OH
XXXII-50-2 p-I-Ph H H CH; Bz H H F OH
XXXII-50-3 p-I-Ph H H CH(CHi), Bz H H F OH
XXXII-50-4 p-I-Ph H H CHCH(CH;) Bz H H F OH
XXXII-50-5 p-I-Ph H H CH.Ph Bz H H F OH
XXXII-50-6 p-I-Ph H H CHyindol-3-yl Bz H H F OH
XXXII-50-7 p-I-Ph H H CHCHSCH; Bz H H F OH
XXXII-50-8 p-I-Ph * H * Bz H H F OH

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

A sixth embodiment of the present invention is directed to a composition for the
treatment of any of the viral agents disclosed herein said composition comprising a
pharmaceutically acceptable medium selected from among an excipient, carrier, diluent,
and cquivalent medium and a compound, that is intended to include its salts (acid or basic
addition salts), hydrates, solvates, and crystalline forms can be obtained, represented by

formula I.

It is contemplated that the formulation of the sixth embodiment can contain any of
the compounds contemplated in any of the aspects of the first, second, third, fourth, and
fifth embodiments or those specifically recited in the tables above or exemplified herein,

either alone or in combination with another compound of the present invention.

The compounds of the present invention may be formulated in a wide variety of
oral administration dosage forms and carriers. Oral administration can be in the form of

tablets, coated tablets, hard and soft gelatin capsules, solutions, emulsions, syrups, or
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suspensions. Compounds of the present invention are efficacious when administered by
suppository administration, among other routes of administration. The most convenient
manner of administration is generally oral using a convenient daily dosing regimen which
can be adjusted according to the severity of the disease and the patient's response to the

antiviral medication.

A compound or compounds of the present invention, as well as their
pharmaceutically acceptable salts, together with one or more conventional excipients,
carriers, or diluents, may be placed into the form of pharmaceutical compositions and
unit dosages. The pharmaceutical compositions and unit dosage forms may be comprised
of conventional ingredients in conventional proportions, with or without additional active
compounds and the unit dosage forms may contain any suitablc cffective amount of the
active ingredient commensurate with the intended daily dosage range to be employed.
The pharmaceutical compositions may be employed as solids, such as tablets or filled
capsules, semisolids, powders, sustained release formulations, or liquids such as
suspensions, emulsions, or filled capsules for oral use; or in the form of suppositories for
rectal or vaginal administration. A typical preparation will contain from about 5% to
about 95% active compound or compounds (w/w). The term "preparation” or "dosage
form" is intended to include both solid and liquid formulations of the active compound
and one skilled in the art will appreciate that an active ingredient can exist in different

preparations depending on the desired dose and pharmacokinetic parameters.

The term "excipient” as used herein refers to a compound that is used to prepare a
pharmaceutical composition, and is generally safe, non-toxic and neither biologically nor
otherwise undesirable, and includes excipients that are acceptable for veterinary use as
well as human pharmaceutical use. The compounds of this invention can be administered
alone but will generally be administered in admixture with one or more suitable
pharmaccutical cxcipients, diluents or carriers sclected with regard to the intended route

of administration and standard pharmaceutical practice.

A "pharmaceutically acceptable salt" form of an active ingredient may also

initially confer a desirable pharmacokinetic property on the active ingredient which were
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abscnt in the non-salt form, and may cven positively affect the pharmacodynamics of the
active ingredient with respect to its therapeutic activity in the body. The phrase
"pharmaceutically acceptable salt" of a compound as used herein means a salt that is
pharmaceutically acceptable and that possesses the desired pharmacological activity of
the parent compound. Such salts include: (1) acid addition salts, formed with inorganic
acids such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric
acid, and the like; or formed with organic acids such as glycolic acid, pyruvic acid, lactic
acid, malonic acid, malic acid, maleic acid, fumaric acid, tartaric acid, citric acid, 3-(4-
hydroxybenzoyl)benzoic acid, cinnamic acid, mandelic acid, methanesulfonic acid,
ethanesulfonic acid, 1,2-cthane-disulfonic acid, 2-hydroxyethanesulfonic acid,
benzenesulfonic acid, 4-chlorobenzenesulfonic acid, 2-naphthalenesulfonic acid, 4-
toluenesulfonic acid, camphorsulfonic acid, lauryl sulfuric acid, gluconic acid, glutamic
acid, salicylic acid, muconic acid, and the like or (2) basic addition salts formed with the
conjugate bases of any of the inorganic acids listed above, wherein the conjugate bases
comprise a cationic component selected from among Na™, K, Mg”", Ca*", and NHR "4,
in which R" is a C; alkyl and g is a number sclected from among 0, 1, 2, 3, or 4. It
should be understood that all references to pharmaceutically acceptable salts include
solvent addition forms (solvates) or crystal forms (polymorphs) as defined herein, of the

same acid addition salt.

Solid form preparations include powders, tablets, pills, capsules, suppositories,
and dispersible granules. A solid carrier may be onc or more substances which may also
act as diluents, flavoring agents, solubilizers, lubricants, suspending agents, binders,
preservatives, tablet disintegrating agents, or an encapsulating material. In powders, the
carrier generally is a finely divided solid which is a mixture with the finely divided active
component. In tablets, the active component generally is mixed with the carrier having
the necessary binding capacity in suitable proportions and compacted in the shape and
size desired. Suitable carriers include but are not limited to magnesium carbonate,
magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth,
methylcellulose, sodium carboxymethylcellulose, a low melting wax, cocoa butter, and
the like. Solid form preparations may contain, in addition to the active component,

colorants, flavors, stabilizers, buffers, artificial and natural sweeteners, dispersants,
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thickeners, solubilizing agents, and the like.

Liquid formulations also are suitable for oral administration include liquid
formulation including emulsions, syrups, elixirs and aqueous suspensions. These include
solid form preparations which are intended to be converted to liquid form preparations
shortly before use. Emulsions may be prepared in solutions, for example, in aqueous
propylene glycol solutions or may contain emulsifying agents such as lecithin, sorbitan
monooleate, or acacia. Aqueous suspensions can be prepared by dispersing the finely
divided active component in water with viscous material, such as natural or synthetic
gums, resins, methylcellulose, sodium carboxymethylcellulose, and other well known

suspending agents.

The compounds of the present invention may be formulated for administration as
suppositories. A low melting wax, such as a mixture of fatty acid glycerides or cocoa
butter is first melted and the active component is dispersed homogeneously, for example,
by stirring. The molten homogeneous mixture is then poured into convenient sized

molds, allowed to cool, and to solidify.

The compounds of the present invention may be formulated for vaginal
administration. Pessaries, tampons, creams, gels, pastes, foams or sprays containing in

addition to the active ingredient such carriers as are known in the art to be appropriate.

Suitable formulations along with pharmaceutical carriers, diluents and expcipients
are described in Remington.: The Science and Practice of Pharmacy 1995, edited by E.
W. Martin, Mack Publishing Company, 19th edition, Easton, Pennsylvania, which is
hereby incorporated by reference. The compounds of the present invention can also be
encapsulated in liposomes, such as those disclosed in U.S. Patent Nos. 6,180,134,
5,192,549, 5,376,380, 6,060,080, 6,132,763, each of which is incorporated by reference.
A skilled formulation scientist may modify the formulations within the teachings of the
specification to provide numerous formulations for a particular route of administration
without rendering the compositions of the present invention unstable or compromising

their therapeutic activity.
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The modification of the present compounds to render them more soluble in water
or other vehicle, for example, may be easily accomplished by minor modifications (e.g.,
salt formulation), which are well within the ordinary skill in the art. It is also well within
the ordinary skill of the art to modify the route of administration and dosage regimen of a
particular compound in order to manage the pharmacokinetics of the present compounds

for maximum beneficial cffect in patients.

A seventh embodiment of the present invention is directed to a use of the
compound represented by formula I in the manufacture of a medicament for the treatment
of any condition the result of an infection by any one of the following viral agents:
hepatitis C virus, West Nile virus, yellow fever virus, dengue virus, rhinovirus, polio

virus, hepatitis A virus, bovine viral diarrhea virus and Japanese encephalitis virus.

The term "medicament” means a substance used in a method of treatment and/or
prophylaxis of a subject in need thereof, wherein the substance includes, but is not
limited to, a composition, a formulation, a dosage form, and the like, comprising the
compound of formula I. It is contemplated that the compound of the use of the
compound represented by formula I in the manufacture of a medicament for the treatment
of any of the antiviral conditions disclosed herein of the seventh embodiment can be any
of the compounds contemplated in any of the aspects of the first, second, third, fourth,
fifth embodiments or those specifically recited in the tables above or exemplified herein,
either alone or in combination with another compound of the present invention. A
medicament includes, but is not limited to, any one of the compositions contemplated by

the sixth embodiment of the present invention.

A eighth embodiment of the present invention is directed to a method of treatment
and/or prophylaxis in a subject in need thereof said method comprises administering a

therapeutically effective amount of the compound represented by formula I to the subject.

A first aspect of the eighth embodiment is directed to a method of treatment
and/or prophylaxis in a subject in need thereof said method comprises administering a
therapeutically effective of at least two or more different compounds falling within the

scope of the compound represented by formula 1 to the subject.
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A second aspect of the cighth embodiment is directed to a method of treatment
and/or prophylaxis in a subject in need thereof said method comprises alternatively or
concurrently administering a therapeutically effective of at least two compounds falling

within the scope of the compound represented by formula I to the subject.

It is intended that a subject in need thereof is one that has any condition the result
of an infection by any of the viral agents disclosed herein, which includes, but is not
limited to, hepatitis C virus, West Nile virus, yellow fever virus, dengue virus, rhinovirus,
polio virus, hepatitis A virus, bovine viral diarrhea virus or Japanese encephalitis virus,
flaviviridae viruses or pestiviruses or hepaciviruses or a viral agent causing symptoms

equivalent or comparable to any of the above-listed viruses.

The term "subject” means a mammal, which includes, but is not limited to, cattle,
pigs, sheep, chicken, turkey, buffalo, llama, ostrich, dogs, cats, and humans, preferably
the subject is a human. It is contemplated that in the method of treating a subject thereof
of the sixth embodiment can be any of the compounds contemplated in any of the aspects
of the first, second, and third embodiments or those specifically recited in the tables

above, cither alone or in combination with another compound of the present invention.

The term "therapeutically effective amount” as used herein means an amount
required to reduce symptoms of the disease in an individual. The dose will be adjusted to
the individual requirements in each particular case. That dosage can vary within wide
limits depending upon numerous factors such as the severity of the discase to be treated,
the age and general health condition of the patient, other medicaments with which the
patient is being treated, the route and form of administration and the preferences and
experience of the medical practitioner involved. For oral administration, a daily dosage
of between about 0.1 and about 10 g, including all values in between, such as 0.25, 0.5,
0.75,1,1.5,2,2.5,3,3.5,4,4.5,5,55,6,6.5,7,7.5,8,8.5,9,and 9.5, per day should be
appropriate in monotherapy and/or in combination therapy. A preferred daily dosage is
between about 0.5 and about 7.5 g per day, more preferred 1.5 and about 6.0 g per day.
Generally, treatment is initiated with a large initial "loading dose" to rapidly reduce or

eliminate the virus following by a decreasing the dose to a level sufficient to prevent
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resurgence of the infection. One of ordinary skill in treating discases described herein
will be able, without undue experimentation and in reliance on personal knowledge,
experience and the disclosures of this application, to ascertain a therapeutically effective

amount of the compounds of the present invention for a given disease and patient.

Therapeutic efficacy can be ascertained from tests of liver function including, but
not limited to protein levels such as serum proteins (e.g., albumin, clotting factors,
alkaline phosphatase, aminotransferases (e.g., alanine transaminase, aspartate
transaminase), 5'-nucleosidase, y-glutaminyltranspeptidase, etc.), synthesis of bilirubin,
synthesis of cholesterol, and synthesis of bile acids; a liver metabolic function, including,
but not limited to, carbohydrate metabolism, amino acid and ammonia metabolism.
Alternatively the therapeutic cffectiveness may be monitored by measuring HCV-RNA.

The results of these tests will allow the dose to be optimized.

A third aspect of the eighth embodiment, is directed to a method of treatment
and/or prophylaxis in a subject in need thereof said method comprises administering to
the subject a therapeutically effective of a compound represented by formula I and a
therapeutically effective amount of another antiviral agent; wherein the administration is
concurrent or alternative. It is understood that the time between alternative
administration can range between 1-24 hours, which includes any sub-range in between
including, 2, 3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, and 23
hours. Examples of "another antiviral agents" include, but are not limited to: HCV NS3
protease inhibitors (secc WO 2008010921, WO 2008010921, EP 1881001, WO
2007015824, WO 2007014925, WO 2007014926, WO 2007014921, WO 2007014920,
WO 2007014922, US 2005267018, WO 2005095403, WO 2005037214, WO
2004094452, US 2003187018, WO 200364456, WO 2005028502, and WO
2003006490); HCV NS5B Inhibitors (see US 2007275947, US20072759300,
W02007095269, WO 2007092000, WO 2007076034, WO 200702602, US 2005-98125,
WO 2006093801, US 2006166964, WO 2006065590, WO 2006065335, US
2006040927, US 2006040890, WO 2006020082, WO 2006012078, WO 2005123087,
US 2005154056, US 2004229840, WO 2004065367, WO 2004003138, WO
2004002977, WO 2004002944, WO 2004002940, WO 2004000858, WO 2003105770,
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WO 2003010141, WO 2002057425, WO 2002057287, WO 2005021568, WO
2004041201, US 20060293306, US 20060194749, US 20060241064, US 6784166, WO
2007088148, WO 2007039142, WO 2005103045, WO 2007039145, WO 2004096210,
and WO 2003037895); HCV NS4 Inhibitors (see WO 2007070556 and WO
2005067900); HCV NS5a Inhibitors (see US 2006276511, WO 2006120252, WO
2006120251, WO 2006100310, WO 2006035061); Toll-likc receptor agonists (sccWO
2007093901); and other inhibitors (see WO 2004035571, WO 2004014852, WO
2004014313, WO 2004009020, WO 2003101993, WO 2000006529).

A fourth aspect of the eighth embodiment, is directed to a method of treatment in
a subject in need thereof said method comprises alternatively or concurrently
administering a therapeutically cffective of a compound represented by formula I and
another antiviral agent to the subject. It is understood that the time between alternative
administration can range between 1-24 hours, which includes any sub-range in between
including, 2, 3,4,5,6,7,8,9,10, 11, 12,13, 14, 15, 16, 17, 18, 19, 20, 21, 22, and 23

hours.

A fifth aspect of the cighth embodiment, is directed to a method of trecatment
and/or prophylaxis in a subject in need thereof said method comprises administering to
the subject a therapeutically effective of at least one compound represented by formula I
and a therapeutically effective amount of another antiviral agent; wherein the
administration is concurrent or alternative. It is understood that the time between
alternative administration can range between 1-24 hours, which includes any sub-range in
between including, 2, 3,4, 5,6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22,
and 23 hours.

A sixth aspect of the eighth embodiment, is directed to a method of treatment in a
subject in need thereof said method comprises alternatively or concurrently administering
a therapeutically effective of at least one compound represented by formula I and another
antiviral agent to the subject. It is understood that the time between alternative

administration can range between 1-24 hours, which includes any sub-range in between
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including, 2, 3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, and 23

hours.

It is contemplated that the another antiviral agent includes, but is not limited to
interferon -a. , interferon-f3, pegylated interferon-a., ribavirin, levovirin, viramidine,
another nucleoside HCV polymerasc inhibitor, a HCV non-nuclcoside polymerasc
inhibitor, a HCV protease inhibitor, a HCV helicase inhibitor or a HCV fusion inhibitor.
When the active compound or its derivative or salt are administered in combination with
another antiviral agent the activity may be increased over the parent compound. When
the treatment is combination therapy, such administration may be concurrent or
sequential with respect to that of the nucleoside derivatives. "Concurrent administration”
as used herein thus includes administration of the agents at the same time or at different
times. Administration of two or more agents at the same time can be achieved by a single
formulation containing two or more active ingredients or by substantially simultaneous

administration of two or more dosage forms with a single active agent.

It will be understood that references herein to treatment extend to prophylaxis as
well as to the treatment of existing conditions. Furthermore, the term "treatment” of a
HCYV infection, as used herein, also includes treatment or prophylaxis of a disease or a
condition associated with or mediated by HCV infection, or the clinical symptoms

thereof.
PROCESS FOR PREPARATION

An ninth embodiment of the present invention is directed to a process for
preparing the compound of formula I, which comprises reacting a suitably substituted

phosphochloridate compound 4 with a nucleoside analog 5

R3a R3D(P/R1
N,II:I’—X'
RO L9
4 5
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wherein the substituents Rl, R2, R3a, R3b, R4, RS, XY, R6, and base have their
meanings as disclosed in the Detailed Description of the Invention and X' is a leaving
group, such as Cl, Br, I, tosylate, mesylate, trifluoroacetate, trifluorosulfonate,
pentafluorophenoxide, p-NO;-phenoxide, or other commonly used leaving groups as
disclosed in Advanced Organic Chemistry by March, Fourth Edition. Leaving groups
and methods that can be used to effect the formation of a phosphoramidate nuclcoside
conjugate are found in US 20060142238 and WO 2007095269. Preferably, the leaving
group is Cl.

This reaction is performed in an anhydrous aprotic solvent such tetrahydrofuran,
dioxane, or both tetrahydrofuran and dioxane, or any functional equivalent thereof, with
tetrahydrofuran being the preferred solvent. The reaction is typically initiated at a
temperature range from -78°C to 40°C with the preferred reaction temperature being
between 0°C and room temperature. The nucleoside is first stirred with a base (5 to 12
equivalents) such as N-methylimidazole, collidine, pyridine, 2,6-lutidine, 2, 6-'Bu-
pyridine, etc. a tertiary amine base, such as triethylamine, diisopropylethylamine, etc., or
an alkyl Grignard rcagent, such as tBuMgCl, tBuMgBr, McMgCl, McMgBr, ctc. The
phospharochloridate (3-10 equivalents) is dissolved in the reaction solvent and added to
the mixture of the nucleoside and base. The reaction is then allowed to stir over a period
of time at a temperature between room temperature and 40°C for a period of 30 min to 24
hr. with the preferred reaction temperature being room temperature and time being 24 hr.
The solvent is removed from the reaction mixture and the product is purified by

chromatography on silica gel.

A tenth embodiment of the present invention is directed to a product obtained by a
process which comprises reacting a suitably substituted phosphochloridate compound 4

with a nucleoside analog 5

R#@ R¥ R’
Q_
N’ﬁ X
RO f.°
4 5
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wherein the substituents Rl, R2, R3a, R3b, R4, RS, XY, R6, X', and base have their

meanings as disclosed in the Detailed Description of the Invention.

This reaction can be performed in an anhydrous aprotic solvent or other suitable
solvent, such as tetrahydrofuran, dioxane, or a mixture of tetrahydrofuran and dioxane,
with tetrahydrofuran being the preferred solvent. The reaction is typically initiated at a
temperature range from -78°C to 40°C with the preferred reaction temperature being
between 0°C and room temperature. The nucleoside is first stirred with a base (5 to 12
equivalents) such as N-methylimidazole, a tertiary amine base or tButyl Magnesium
Chloride. A phosphorochloridate (3-10 equivalents (or suitable "phosphoro-(leaving
group)-date™)) is dissolved in the reaction solvent and added to the mixture of the
nucleoside and base. The reaction is then allowed to stir over a period of time at a
temperature between room temperature and 40°C for a period of 30 min to 24 hr. with the
preferred reaction temperature being room temperature and time being 24 hr. The solvent
is removed from the reaction mixture and the product is purified by chromatography on

silica gel.
Compounds and Preparation

Phosphoramidate compounds of the present invention can be prepared by
condensation of a nucleoside analog 5 with a suitably substituted phosphochloridate
compound 4 (Scheme 1). The nucleoside analog is made by conventional procedures
disclosed in any one of U.S. Published Application Nos. 2005/0009737, 2006/0199783,
2006/0122146, and 2007/0197463, each of which is incorporated by reference in its

entirety.

Disclosed 1H-NMR values were recorded on a Varian AS-400 instrument. Mass
spectral data were obtain using either a Micromass-Quattromicro API or a Waters

Acquity.
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Thus, by way of example only, a suitably substituted phenol can be reacted with
phosphorus oxychloride (1) to afford an aryloxy phosphorodichloridate 2 (see Example
1) which is subsequently treated with a acid addition salt of an a-amino acid cster in the
presence of TEA to afford an aryloxy phosphorochloridate 4. This arylalkoxy-amino
acid phosphoramidate is reacted with the nucleoside analog to provide the product 1 (for
procedure see, ¢.g., C. McGuigan et al. Antiviral Res. 1992 17:311-321; D. Curley et al.
Antiviral Res. 1990 14:345-356; McGuigan et al. Antiviral Chem. Chemother 1990

1(2):107-113).

Scheme 1
Rsa R3b
O X
_R! NH, A 3
? rRo |
c—p—cl  —— a—p—cl R’
o) 0 A =ClorTs
1 2
0.
R R® _R! HO™ & Base R34
o\ ¢ R o
N/ﬁ_cl X R6
Ro  L° . R'O
4 I

The preparation of nucleoside phosphoramidates requires reacting an
appropriately substituted phosphochloridate with a nucleoside containing a free 5'-
hydroxyl moiety. In cases where only one hydroxyl group is present, preparation of the

phosphoramidate usually proceeds smoothly when the phosphochloridate is reacted with
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the desired nucleoside. In cases where the nucleoside contains morce than onc free
hydroxyl group, preparation of the appropriately protected nucleoside might be required.
Silyl, acetonide or other alcohol protecting groups known in the art might be warranted
for protection of the sugar moiety. For protection of the nucleoside base, protecting a

free amino group may require amidine protection strategy.

Condensation of the phosphochloridate can be carried out on the unprotected
nucleoside. Since the 5'-OH group of a nucleoside is much less hindered than the 3'-OH
group, selective phosphoramidation is possible under carefully controlled conditions.
After condensation to form a protected phosphoramidate nucleoside, deprotection to
obtain the free phosphoramidate nucleoside can be carried out using standard protocols
for nuclcic acid chemistry. In many cascs, the desired product is readily scparated from
the starting material using column chromatography on silica gel. The synthetic scheme is

summarized in Scheme 1.

A further understanding of the disclosed embodiments will be appreciated by
consideration of the following examples, which are only meant to be illustrative, and not

limit the disclosed invention.

EXAMPLE 1

General Procedure for Preparation of phosphorodichloridates

Cl—ﬁ—Cl + R'-OH —_— Cl—p—cCl
o
1

A solution of the appropriate phenol R'-OH (1eq) and tricthylamine (1 eq.) in
anhydrous cther was added dropwise to a stirred solution of phosphoryl trichloride 1
(leq) at 0 °C over a period of 3 hours under nitrogen. Then the temperature was warmed

to room temperature, and the reaction was stirred overnight. The triethylamine salt was
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quickly removed with suction filtration and the filtrate concentrated in vacuo to dryness

to afford 2 as an oil which was used without further purification.
EXAMPLE 2

General Procedure for Preparation of phosphorochloridates

B R R3a \\R3b RS \RSb _ R
? O$>\ . . aX (IE—CI
Cl—P—cl + NH, A r?|’||

R'O |
g i RO po
A =ClorTs
5 3
A solution of triethylamine (2eq) in anhydrous dichloromethane was added

dropwise to a solution of aryloxy-phosphodichloridate 2 (1 eq) and the appropriate amino
ester 3 (1 eq) in anhydrous dichloromethane with vigorous stirring at -78 °C over a
period of 30 to 120 minutes. Then the reaction temperature was allowed to warm to room

10 temperature and stirred over night. Solvent was removed. The residue was washed with

ethyl ether and filtered, the filtrate was dried over reduced pressure to give 4.
EXAMPLE 3

General Procedures for nucleoside phosphoramidate derivatives

R3a \R3b /R“ 0. 3 3 ,R1
OQ{ Q HO™ O Base R ;‘R Q
_— 5 s
4 W‘IE o+ RY“' =g . NG s
RO r X R RO L0 r
Y X R
4 5 1
15
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A solution of the appropriate phosphorochloridate 4 (6.5 equivalents) in
anhydrous tetrahydrofuran (THF) was added to a mixture of nucleoside 5 (1 equivalent)
and N-methylimidazole (8 equivalents) in anhydrous THF with vigorous stirring at room
temperature and the reaction mixture was stirred overnight. The solvent was removed in

5  wvacuo and the crude was purified by column chromatography and/or preparative thin

layer chromatography to give 1.
EXAMPLE 4

Preparation of 2'-deoxy-2'-fluoro-2'-C-methyluridine

OYN NH, }/ Ny, NHBz
On»N J /
Ho/\q _ Bl /\q _80%ACOH_
N pyrldlne Bz0 reﬂ ux

H H
OYN o OYN o)
o N\j NH; / MeOH o N\j
BZOC F: HO '5
10 2'-Deoxy-2'-fluoro-2'-C-methylcytidine (1.0g, 1 eq ) (Clark, J., et al., J. Med.

Chem., 2005, 48, 5504-5508) was dissolved in 10 ml of anhydrous pyridine and
concentrated to dryness in vacuo. The resulting syrup was dissolved in 20 ml of
anhydrous pyridine under nitrogen and cooled to 0°C with stirring. The brown solution
was treated with benzoyl chloride (1.63g, 3eq) dropwise over 10 min. The ice bath was
15 removed and stirring continued for 1.5h whereby thin-layer chromatography (TLC)

showed no remaining starting material. The mixture was quenched by addition of water
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(0.5 ml) and concentrated to dryness. The residue was dissolved in 50 mL of
dichloromethane (DCM) and washed with saturated NaHCO; aqueous solution and H,O.
The organic phase was dried over NaSO, and filtered, concentrated to dryness to give

N*,3',5"-tribenzoyl-2'-Deoxy-2'-fluoro-2'-C-methylcytidine (2.0 g, Yield: 91%).

N*3',5"-tribenzoyl-2'-Deoxy-2'-fluoro-2'-C-methylcytidine (2.0g, 1 eq ) was
refluxed in 80% aqueous AcOH overnight. After cooling and standing at room
temperature (15 °C), most of the product precipitated and then was filtered through a
sintered funnel. White precipitate was washed with water and co-e¢vaporated with
toluene to give a white solid. The filtrate was concentrated and co-evaporated with
toluene to give additional product which was washed with water to give a white solid.
Combining the two batches of white solid gave 1.50g of 3',5'-dibenzoyl-2'-Deoxy-2'-

fluoro-2'-C-methyluridine (Yield: 91%).

To a solution of 3'5'-dibenzoyl-2'-Deoxy-2'-fluoro-2'-C-methyluridine (1.5 g,
leq) in McOH (10 mL) was added a solution of saturated ammonia in McOH (20mL).
The reaction mixture was stirred at 0 °C for 30 min, and then warmed to room
temperature slowly. After the reaction mixture was stirred for another 18 hours, the
reaction mixture was evaporated under reduced pressure to give the residue, which was
purified by column chromatography to afford pure compound 2'-deoxy-2'-fluoro-2'-C-

methyluridine (500 mg, Yield: 60 %).

EXAMPLE 5

Preparation of 2'-Deoxy-2'-fluoro-2'-C-methyluridine 5'-(phenyl methoxy-alanyl
phosphate)
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Phenyl methoxyalaninyl phosphorochloridate (1 g, 6.5 eq ) dissolved in 3 mL of
THF was added to a mixture of 2'-Deoxy-2'-fluoro-2'-C-methyluridine (0.15 g,1 eq) and
N-methylimidazole (0.3 g, 8 eq) in 3 mL THF with vigorous stirring at room temperature,
5  then the reaction was stirred overnight. Solvent was removed by reduced pressure. The
resulting crude product was dissolved in methanol purified by prep-HPLC on a YMC
25x%30X2 mm column using a water / acctonitrile gradient clution mobile phase. The
acetonitrile and water were removed under reduced pressure to give the desired product
(50.1 mg, 15.6%). "HNMR (DMSO-ds) 3 1.20-1.27 (m, 6H), 3.58 (d, J = 16.0 Hz, 3H),
10 3.75-3.92 (m, 2H), 4.015-4.379 (m, 2H), 5.54 (t,/=10.2 Hz, 1H), 5.83-5.91 (m, 1H),
6.00-6.16 (m, 1H), 7.18 (d, /= 8.0 Hz, 2H), 7.22 (s, 1H), 7.35 (t, /=4.4 Hz, 2H), 7.55 (s,
1H), 11.52 (s, 1H); MS, m/e 502 (M+1)".

EXAMPLE 6

Preparation of 2'-Deoxy-2'-fluoro-2'-C-methyluridine 5'-(phenyl methoxy-valyl
15 phosphate)

Phenyl methoxy-valyl phosphorochloridate (0.6 g, 3.6 eq ) dissolved in 3 mL of
THF was added to a mixture of 2'-Deoxy-2'-fluoro-2'-C-methyluridine (0.15 g,1 e¢q) and
N-methylimidazole (0.44 g, 9 eq) in 3 mL THF with vigorous stirring at room

20 temperature, then the reaction was stirred overnight. Solvent was removed by reduced
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pressure. The resulting crude product was dissolved in methanol purified by prep-HPLC
on a YMC 25x30X2 mm column using a water / acetonitrile gradient elution mobile
phase. The acetonitrile and water were removed under reduced pressure to give the
desired product (60 mg, 20%). 'H NMR (DMSO-ds) 3 0.74-0.847 (m, 6H), 1.20-1.28 (m,
3H), 1.89-1.92 (m, 1H), 3.50-3.54 (m, 1H), 3.58 (d, /= 10.4Hz, 3H), 3.72-3.95 (m, 1H),
4.03-4.05 (m, 1H), 4.23-4.43 (m, 2H), 5.56 (t, /= 16.0 Hz, 1H), 5.85-5.92 (m, 1H), 6.01-
6.07 (m, 1H), 7.16-7.21 (m, 3H), 7.37 (t, /= 8 Hz, 2H), 7.55-7.60 (m, 1H), 11.52 (s, 1H);

MS, m/e 530 (M+1)".

EXAMPLE 7

Preparation of 2'-Deoxy-2'-fluoro-2'-C-methyluridine 5'-(4-bromophenyl methoxy-
valyl phosphate)

O,

\/
=N
Hco\n/"\ g
3 -
N
Yo o F N
o :

/©/Br
O\ H
ol ?’N
N\j - - o] o]
HO = - Y\ﬁ 8o Nj
— MeO —
HO F HO &

—U—

4-Bromophenyl methoxy-valyl phosphorochloridate (1 g, 3.4 eq ) dissolved in 3
mL of THF was added to a mixture of 2'-deoxy-2'-fluoro-2'-C-methyluridine (0.2 g,1 eq)
and N-methylimidazole (0.35 g, 6 eq) in 3 mL THF with vigorous stirring at room
temperature, then the reaction was stirred overnight. Solvent was removed by reduced
pressure. The resulting crude product was dissolved in methanol purified by prep-HPLC
on a YMC 25x30X2 mm column using a water / acetonitrile gradient elution mobile
phase. The acetonitrile and water were removed reduced pressure to give the desired

product (120 mg, 26%). "H NMR (DMSO-ds) 5 0.72-0.82 (m, 6H), 1.19-1.26 (m, 3H),

2080901-1 - 658 -

Gilead Exhibit 2024
PGR2023-00046 - Page 00666



Docket No. 60137.0034USU1

1.86-1.92 (m, 1H), 3.48-3.50 (m, 1H), 3.56 (d, J = 12.0 Hz, 3H), 3.72-3.89 (m, 1H), 3.96-
4.03 (m, 1H), 4.22-4.37 (m, 2H), 5.54-5.60 (m, 1H), 5.85-5.91 (m, 1H), 5.98-6.13 (m,

1H), 7.15(d, J=8.0 Hz, 2H), 7.49-7.56 (m, 3H), 11.53 (s, 1H); MS, m/e 608 (M+1) .

EXAMPLE 8

5 Preparation of 2'-Deoxy-2'-fluoro-2'-C-methyluridine 5'-(4-bromophenyl methoxy-
alanyl phosphate)

PO o

HCO A~ AR Br
\[(\H O‘Q—Br
o) 0 o

4-Bromophenyl methoxy-alanyl phosphorochloridate (0.6 g, 5 eq ) dissolved in 3

mL of THF was added to a mixture of 2'-deoxy-2'-fluoro-2'-C-methyluridine (0.15 g,1

10 eq)and N-methylimidazole (0.3 g, 7.8 eq) in 3 mL. THF with vigorous stirring at room
temperature, then the reaction was stirred overnight. Solvent was removed by reduced
pressure. The resulting crude product was dissolved in methanol purified by prep-HPLC
on a YMC 25x30X2 mm column using a water / acetonitrile gradient elution mobile
phase. The acetonitrile and water were removed under reduced pressure to give the

15 desired product (40 mg, 12 %); "H NMR (DMSO-ds) & 1.20-1.26 (m, 6H), 3.57 (d, J =
2.8 Hz, 3H), 3.84 (s, 1H), 3.97-4.03 (m, 1H), 4.21-4.25 (m, 1H), 4.33-4.37 (m, 2H), 5.54-
5.60 (m, 1H), 5.83-5.89 (m, 1H), 5.98-6.19 (m, 1H), 7.16 (t, /= 10.2 Hz, 2H), 7.52-7.57
(m, 3H), 11.52 (s, 1 H); MS, m/e 580(M+1)".

EXAMPLE 9
20 Preparation of N*-(V,V-dimethylformamidinyl)-2'-deoxy-2'-fluoro-2'-C-
methylcytidine
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Gilead Exhibit 2024
PGR2023-00046 - Page 00667



Docket No. 60137.0034USU1

o)
O}:E/NHZ ° YN\ NN
o
N DMA-DMF N
HO/\q = 0 1o =
5 F HO F

HO F

2'-Deoxy-2'-fluoro-2'-C-methylcytidine (500 mg, 1.9 mmol) was stirred
with dimethylformamide dimethyl acetal in DMF (10 mL). The resulting mixture was
stirred at room temperature overnight. After solvent removal the crude product was used

5  for next step without further purification.
EXAMPLE 10

Preparation of 2'-Deoxy-2'-fluoro-2'-C-methyleytidine 5'-(phenyl methoxy-alanyl

phosphate)
H,CO : C"F//O
3 -
oy . | TN ) o
0. TJ/NVN\ ° 0. 5 ? o YN\ NH>
HOAqN = Y\N’ﬁ\OAqN P

— MeO H o K

HO F HO F
10 Phenyl methoxyalaninyl phosphorochloridate (0.6 g, 6 eq ) dissolved in 3 mL of

THF was added to a mixture of N*-(V, N-dimethylformamidinyl)-2'-deoxy-2'-fluoro-2'-C-
methyleytidine (0.15 g,1 eq) and N-methylimidazole (0.3 g, 7.8 e¢q) in 3 mL THF with
vigorous stirring at room temperature, then the reaction was stirred overnight. Solvent
was removed by reduced pressure. The resulting crude product was dissolved in

15 methanol purified by prep-HPLC on a YMC 25x30X2 mm column using a water /
acetonitrile gradient elution mobile phase. The acetonitrile and water were removed
under reduced pressure to give the desired product (62 mg, 20.6%). '"H NMR (DMSO-
dg) 81.16 (d, J=23.2 Hz, 3H), 1.22 (d, J=7.2 Hz, 3H), 3.536 (S, 3H), 3.69-3.75 (d, J =
25.6 Hz, 1H), 3.82-3.86 (m, 1H), 3.96-3.98 (m, 1H), 4.21-4.34 (m, 2H), 5.68 (d,/=7.2

20  Hz, 1H), 5.75-5.77 (m, 1H), 6.07-6.16 (m, 1H), 7.15-7.19 (m, 3H), 7.2 (d,/J=9.2 Hz,
2H), 7.39 (t,.J = 7.8 Hz, 2H), 7.48 (d, J= 9.2 Hz, 1H); MS, m/e 501(M+1)".

EXAMPLE 11
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Preparation of 2'-Deoxy-2'-fluoro-2'-C-methylcytidine 5'-(4-bromophenyl methoxy-
valyl phosphate)

~N
—CI‘ .0

H4CO
SR O

N N o)

o Y NN O

HOA(_(NJ - 'ﬁ ’\L{‘ NH2
HO F

5 4-Bromophenyl methoxy-valyl phosphorochloridate (1.0 g, 3.4 eq. ) dissolved in
3 mL of THF was added to a mixture of N*-(N,N-dimethylformamidinyl)-2'-deoxy-2'-
fluoro-2'-C-methylcytidine (0.2 g,1 eq.) and N-methylimidazole (0.35 g, 6 eq.) in 3 mL

THF with vigorous stirring at room temperature, then the reaction was stirred overnight.
Solvent was removed by reduced pressure. The resulting crude product was dissolved in

10 methanol purified by prep-HPLC on a YMC 25x30X2 mm column using a water /
acetonitrile gradient elution mobile phase. The acetonitrile and water were removed
under reduced pressure to give the desired product as a white solid (59 mg, 13%); 'H
NMR (DMSO-ds) 6 0.74-0.83 (m, 6H), 1.12-1.20 (m, 3H), 1.89-1.92 (m, 1H), 3.49-3.51
(m, 1H), 3.55 (s, 3H), 3.59-3.68 (m, 1H), 3.72-.383 (m, 1H), 4.21-4.39 (m, 2H), 5.70-

15 5.72 (m, 1H), 5.76-5.83 (m, 1H), 6.04-6.16 (m, 1H), 7.15 (d, / = 13.0 Hz, 2H), 7.26 (s,
1H), 7.33 (s, 1H), 7.46-7.55 (m, 1H), 7.56 (d, J = 4.4 Hz, 2H) ; MS, m/e 607 (M+1)".

EXAMPLE 12

Preparation of 2'-deoxy-2'-fluoro-2'-C-methylcytidine 5'-(phenyl methoxy-valyl
phosphate)

20
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\—/CI

( R O
HzCO R
O, /—N \
IOl T Oy Y
0. O, A
N . A\
e N g o
s MeO H R
NN
HO F

~
HO F

Phenyl methoxy-valyl phosphorochloridate (0.6 g, 6 ¢q ) dissolved in 3 mL of
THF was added to a mixture of N*-(, N-dimethylformamidinyl)-2'-deoxy-2'-fluoro-2'-C-
methylcytidine (0.15 g,1 eq) and N-methylimidazole (0.3 g, 7.8 e¢q) in 3 mL THF with
vigorous stirring at room temperature, then the reaction was stirred overnight. Solvent
was removed by reduced pressure The resulting crude product was dissolved in methanol
purified by prep-HPLC on a YMC 25x30X2 mm column using a water / acetonitrile
gradient elution mobile phase. The acetonitrile and water were removed under reduced
pressure to give the desired product as a white solid (86 mg, 42.9 %). 'H NMR (DMSO-
dg) 8 0.72-0.80 (m, 6H), 1.09-1.18 (m, 3H), 1.87-1.92 (m, 1H), 3.47-3.51 (m, 1H), 3.58
(s, 3H), 3.71-3.75 (m, 1H), 3.97 (t,J = 11.2 Hz,1H), 4.22-4.37 (m, 2H), 5.70 (d, J= 8.0
Hz,1H), 5.76-5.84 (m, 1H), 6.01-6.15 (m, 1H), 7.13-7.18 (m, 3H), 7.27 (s, 2H), 7.34 (d, J

= 4.0 Hz, 2H), 7.46-7.50 (m, 1H); MS, m/e 529 (M+1)".

EXAMPLES

Example numbers 13-54 and 56-66 arc prepared using similar procedures described for
examples 5-8. The example number, compound identification, and NMR/MS details are

shown below:

H
. R g OR! o) N
) R3 s \\/ ?/ o
RO X P
N o 0 L
o) | =
R2 R
Ho
¥
Ex. R’ R R® R® R’ NMR/MS
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Ex.

R]

R2

R3 a

R3h

R4

NMR/MS

13

14

15

16

17

18

19

20

21

22

Ph

1-Napth

Ph

2,4-Cl-
Ph

1-Napth

Ph

Ph

Ph

4-F-Ph

4-Cl-Ph

Et

Bn

n-Bu

Bn

11 NMR (DMSO-ds) & 1.12-1.16 (m, 311), 1.20-1.28(m,611), 3.70-3.90
(m, 2H), 4.00-4.08 (m, 3H), 4.18-4.45 (m, 2H), 5.52-5.58 (m, 1H),
5.85-5.98 (m, 1H), 6.00-6.20 (m, 2H), 7.16-7.23 (m, 3H), 7.37-7.40
(m, 2H) , 7.54-7.60 (m, 11I1), 11.54 (s.1H) ; MS, m/e 516.1 (M+1)+

1H NMR (DMSO-ds) & 1.18-1.30 (m, 6H), 3.78-4.10 (m, 3H), 4.38-
4.49 (m, 2H), 4.99-5.11 (m, 2H), 5.28-5.40 (m, 1H), 5.85-6.10 (m,
2H), 6.30-6.41 (m, 1H), 7.28-7.32 (m, 5H), 7.41-7.60 (m, SH), 7.73-

7.76(m, 1H) , 7.94-8.11(m, 1H) , 8.13-8.15(m, 1H) , 11.50 (s.1H) ;

MS, m/e 628.4 (M+1)+
1H NMR (DMSO-d) & 1.22 (d, J=22.4 Hz, 3H), 3.59(s, 3H), 3.63-3.69
(m, 2H), 3.74-3.8(m, 1H), 4.02(d, J=11.2 Hz, 1H), 4.23-4.28(m, 1H),
4.40-4.43 (m, 1H0), 5.57-5.60 (m, 1H), 5.89(d, =6.8 I1z, 111), 6.00-
6.06(m, 2H), 7.15-7.23 (m, 3H), 7.35-7.39 (m, 2H),7.52(d, J=8 Hz,
1H), 11.52(s, 1H) ; MS, m/e 487.97 (M+1)+

1H NMR (DMSO-ds) & 1.22-1.28 (m, 6H), 3.57-3.60 (m, 3H), 3.84-
3.92 (m, 2H), 4.00-4.04 (m, 1H), 4.31-4.44 (m, 2H), 5.54-5.61 (m,
1H), 5.85-6.10 (m, 2H), 6.32-6.43 (m, 1H), 7.44-7.54 (m, 3H), 7.72-
7.75 (m, 1H), 11.54 (s.1H) ; MS, m/e 570.2 (M+1)+

1H NMR (DMSO-ds)  1.15-1.27 (m, 6H), 3.51-3.55 (d, 3H), 3.85-
3.96 (m, 2H), 4.00-4.10(m, 1H), 4.30-4.46 (m, 2H), 5.31-5.39 (m, 1H),
5.89-6.05 (m, 2H), 6.22-6.34 (m, 1H), 7.44-7.60 (m, SH), 7.73-7.77
(m, 1H), 7.93-7.96 (m, 1H), 8.12-8.14 (m, 1H),11.50(s.1H) ; MS, m/e
552.1 (MF1)+

1H NMR (DMSO-ds) & 1.19 (d, J=22.8 Hz, 3H), 1.69-1.84 (m, 3H),
1.99-2.04 (m, 1H), 3.16-3.21 (m, 2H), 3.58 (s, 3H), 3.68-3.8 (m, 1H),
4.00 (m, 1H), 4.01-4.13 (m, 1H), 4.22-4.25 (m, 1 H), 4.5 (4, T=11.2
Hz, 1H), 5.54 (d, 1= 8.0 Hz, 1H), 5.86 (s, 1H), 5.6 (d. T=19.6 Hz,
1H), 7.15-7.2 (m, 3H), 7.34 (t, T = 8.0 Hz, 2H), 7.51 (d, T = 8.0 Hz,
1H), 11.38 (s, 1H) ; MS, m/e 527.93(M+1)+

1H NMR (DMSO-ds) & 0.80-0.90 (m, 3H), 1.20-1.35 (i, SH), 1.48-
1.55 (m, 211), 3.78-3.88 (m, 211}, 3.95-4.08 (m, 311), 4.22-4.45 (m,
2H), 5.55-5.57(t, 1H), 5.85-6.18 (m, 3H), 7.14-7.23 (m, 3H), 7.35-7.40
(m, 2H), 7.51-7.60 (d, 1H), 11.50 (s.1H) ; MS, m/e 544.2 (M+1)+

11 NMR (DMSO-d) & 1.20-1.30 (m, 611), 3.72-4.05 (m, 311), 4.23-

4.27 (m, 110), 4.32-4.45 (m, 1H), 5.07-5.10(t, 211), 5.52-5.56(t , 11I),

5.86-6.10 (m, 2H), 6.13-6.21(m,1H), 7.15-7.21 (m, 3H), 7.29-7.40 (m,
7H), 7.51-7.56 (d, 1H), 11.50 (s.1H) ; MS, m/e 578.2 (M+1)+

11 NMR (DMSO-dp) & 1.28-1.34 (m, 611), 3.65(d, J= 4 11z, 311), 3.85-
3.96 (m, 2H), 4.06-4.12 (m, 1H), 4.30-4.34 (m,1H), 4.40-4.47 (m, 1H),
5.62-5.67 (m, 1H), 5.94-6.01(m, 1H), 6.09 (d, I=18.8 Hz, 1H), 6.17-
6.26 (m, 1H), 7.27-7.33(m, 4H), 7.62 (d, T = 7.6 Hz, 1H), 11.61 (s, 1H)
s MS, m/c 519.94(M 1)+

1H NMR (DMSO-ds) & 1.22-1.28 (m, 6H), 3.58 (d, 2H), 3.70-

3.95(m,2H), 3.95-4.08 (m,1H), 4.23-4.45 (m, 2H), 5.55-5.61(t , 1H),
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Ex.

R]

R2

R3 a

R3h

R4

NMR/MS

23

24

25

26

27

28

29

30

31

32

33

3,4-Cl-
Ph

Ph

Ph

4-MeO-
Ph

4-F-Ph

4-F-Ph

4-F-Ph

4-MeO-
Ph

2-Cl-Ph

2,4-Cl-
Ph

4-Me-
Ph

2-Bu

1-Pr

n-Bu

Et

i-Pr

Bn

i-Pr

Bn

n-Bu

i-Pr

5.85-6.10 (m, 211), 6.15-6.23(m, 111, 7.20-7.26 (m, 211), 7.43-7.46 (m,
2H), 7.54-7.57 (d, 1H), 11.50 (s.1H) ; MS, m/e 536.1 (M+1)+

1H NMR (DMSO-dg) & 1.13 (m, 6H), 3.49 (s, 3H), 3.61-3.85 (m, 2H),
3.90-3.93 (m, 1H), 4.16-4.22 (m, 1H), 4.27-4 31 (m, 1H), 5.47-5.52
(m, 1H), 5.82 (d, 7= 11.6 Hz, 1H), 5.93(d, T = 19.2 Hz, 1H), 6.15-6.25
(m, 1H), 7.13 (1, T = 9.6 Hz, 1H), 7.43 (d, T = 12Hz, 2H), 7.57 (d, ] =
6.0 Hz, 1H), 11.43(s, 1H) ; MS, m/e 569.85 (M+1)+

11 NMR (DMSO-ds) & 0.83 (d, J = 6.8 Iz, 6I1), 1.20-1.26 (m, 611),
1.79-1.86 (m, 1H), 3.73-3.90 (m, 4H), 4.01 (t, T = 11.2 Hz, 1H), 4.21-
4.28 (m, 1H), 4.33-4.42 (m, 1H), 5.54 (t, ] = 7.6 Hz, 1H), 5.85-5.92
(m, 1H), 5.99-6.13 (m, 2H), 7.19 (1, ] = 8 Hz, 3H), 7.36 (1, 1 = 7.6 Hz,
2M), 7.53 (d, T = 7.6 Hz, 111, 11.52 (s, 11T) ; MS, m/e 544.00 (M+1)+
1H NMR (DMSO-ds) & 1.13-1.28 (m, 12H), 3.74-3.81 (m, 2H), 3.95-
4,08 (m,1H), 4.20-4.45 (m, 2H), 4.83-4.87 (m, 1H), 5.52-5.58 (m, 1H),
5.84-6.15 (n, 3H), 7.17-7.23 (m, 3H), 7.35-7.39 (mn, 2H), 7.54-7.57
(m, 1H), 11.50 (s.1H) ; MS, m/c 530.2 (M+1)+

1HNMR (400MHz, DMSO-ds): § =0.78-0.82 (m, 3H), 1.29-1.47 (m,
SH), 1.49-1.54 (m, 2H), 3.66-3.87 (m, 5H), 3.96-4.02 (m, 3H), 4.21-
4.39 (m, 2H), 5.57 (t, = 12.0Hz, 1H), 5.84-6.05 (m, 3H), 6.90 (dd, J1
=8.0Hz, 12=4.0Hz, 2H), 7.09-7.14 (dd, 11=16.0Hz, 12=4.0Hz, 2H),
7.55(d, T=8.0Hz, 1H), 11.48-11.62 (s, 1H)

1H NMR (DMSO-dg) & 1.12-1.28 (m, 9H), 3.72-3.94(m,2H) ,3.98-4.10
(m,3H), 4.21-4.42(m,211), 5.55-5.61 (t, 111), 5.85-6.20 (m, 311), 7.18-
7.25 (m4H), 7.55-7.58 (d, 1H), 11.50 (s.1H) ; MS, m/e 533.90 (M+1)+
1H NMR (DMSO-ds) & 1.13-1.30 (m, 12H), 3.74-3.85(m,2H) ,3.98-
4.06 (m, 1H), 4.23-4.41(m,2H), 4.83-4.87 (m, 1H), 5.55-5.61 (t, 1H),
5.85-6.12 (m, 3M), 7.18-7.24 (m,4H), 7.55-7.58 (d, 1H), 11.50 (s.1H) ;
MS, m/e 547.91 (M+1)+

1H NMR (DMSO-ds) & 1.10-1.23 (m, 6H), 3.65-3.89(m,3H) ,4.10-4.30
(m,2H), 4.96-5.00(m,2H), 5.46-5.50 (t, 1H), 5.75-5.96 (m, 2H), 6.04-
6.12(m,11), 7.05-7.11 (m,41T), 7.20-7.24 (d, 5H), 7.42-7.45(d,1T1),
11.50 (s.1H) ; MS, m/e 595.94 (M+1)+

1HNMR (400MHz, DMSO-ds): §=1.15-1.27 (m, 12H), 3.71-3.89 (m,
5H), 3.98-4.02 (m, 1H), 4.22-4.25 (m, 1H), 4.33-4.39 (m, 1H), 4.84-
4.87 (m, 1H), 5.57 (t, I= 12.0Hz, 1H), 5.91-6.03 (m, 3H), 6.90 (d, I=
8.0Hz, 2H), 7.09-7.14 (m, 2H), 7.55 (d, J= 8.0Hz, 1H), 11.51 (s, 1H)
1H NMR (DMSO-dg)  1.23 (m, 6 H), 3.93-4.00 (m, 3 H), 4.27-4.40
(m, 2H), 5.0(t, = 7.2 Hz, 2 H), 5.53 (m,1 H), 5.80-6.0(m , 2 H),
6.30(m, 1H), 7.15 (d, J= 2.4 Hz, 1 H), 7.27 (m, 6 H), 7.51 (m, 3 H),
11.5 (s, 1 H) ; MS, m/e 579.87(M+1)+/ 596.78 (M+18)+

1H NMR (DMSO-ds) 3=0.82 (m, 3 H),1.23 (m, 8 H) , 1.47 (m, 2 H),
3.86 (m, 2 1), 3.84 (m, 3 11),4.27-4.43 (m, 211, 5.5 (m, 1 1), 6.02 (m
2 H), 6.35(m, 1H), 7.44 (m, 3 H), 7.77 (m, 1 H), 11.5 (s, 1 H) ; MS,
m/e 611.87(M+1)+

1H NMR (DMSO-d) & 1.14-1.27 (m, 12H), 2.17-2.26 (m, 3H), 3.73-
3.82 (m, 111), 3.99-4.02 (m, 111), 4.23-4.26 (m, 11), 4.37-4.40 (m,
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111), 4.82-4.88 (m, 111, 5.52-5.58 (m, 111), 5.85-6.07 (m, 311), 7.01-
7.20 (m, 4H), 7.55 (d, T = 16Hz, 1H), 11.51 (s, 1H) ; MS, m/e 543.98
(M+1)+; 1108.86 (2M+23)+

1H NMR (DMSO-ds) & 0.82-0.89 (m,3H), 1.20-1.31 (m, SH), 1.48-
1.53 (m,2H), 3.77-3.90 (m,2H) ,3.95-4.10 (m,3H), 4.21-4.45(m,2H),
5.56-5.61 (1, 1H), 5.83-6.20 (m, 3H), 7.18-7.25 (m,4H), 7.55-7.58 (d,
1H), 11.50 (s.1H) ; MS, m/e 584.1 (M+23)+

11 NMR (DMSO-d) 81.12-1.31 (m, 911), 3.77-3.92 (m,211), 3.95-4.08
(m,3H), 4.21-4.45(m,2H), 5.56-5.62 (1, 1H), 5.80-6.11 (m, 2H), 6.13-
6.33(m,1H), 7.18-7.25 (m,1H), 7.49-7.56 (d, 2H), 7.62-7.67(m,1 H),
11.50 (s.1H) ; MS, m/e 606.1 (M+23)+

1HINMR (400MIlz, DMSO-dg): 8 =1.12-1.16 (m, 6I1), 1.21-1.27 (m,
6H), 3.79-3.85 (m, 2H), 4.00-4.07 (m, 1H), 4.28-4.32 (m, 1H), 4.38-
4.43 (m, 1H), 4.83-4.87 (m, 1H), 5.56 (dd, J1=16.0Hz, 12=8.0Hz, 1H),
5.85-6.12 (n, 2H), 6.20-6.33 (n, 1H), 7.19-7.22 (m, 1H), 7.33 (1, =
16.0Hz, 1H), 7.48-7.55 (m, 3H), 11.55 (s, 1H)

1HNMR(400MHz, DMSO-ds): §=1.19-1.26 (m, 6H), 3.69-3.70 (s,
3H), 3.87 (m, 2H), 3.99 (m, 1H), 4.20-4.21 (m, 1H), 4.35 (m, 1H),
5.07-5.09 (m, 2H), 5.54 (t, ] = 16.0Hz, 1H), 5.85-5.92 (m, 1H), 6.04-
6.10 (m, 2H), 6.86 (d, J= 8.0Hz, 2H), 7.09 (dd, J1=16.0Hz, 12=4.0Hz,
2H), 7.30-7.34 (m, 5H), 7.53 (s, 1H), 11.52 (s, 1H)

1H NMR (DMSO-d) 6 0.79-0.81 (m, 3H), 1.17-1.23 (m, 10H), 3.74-
3.81 (m, 211), 3.94-3.96 (m, 311), 4.19-4.36 (m, 211), 5.49-5.54 (m,
1H), 5.87-6.08 (m,3H), 7.14-7.33 (m, 3H), 7.31-7.35 (m, 2H), 7.51 (d,
1=8Hz, 1H), 11.51 (s, 1H) ; MS, m/e 557.9 (M+1)+; 1136.88
(2M=23)+

11 NMR (DMSO-d) & 1.04-1.19 (m, 12H), 3.76-3.80 (m , 2H), 3.98-
4.08 (m, 1H), 4.42-4.42 (m, 2H), 4.82-4.85 (m, 1H), 5.55-5.60 (m,
1H). 5.80-6.20 (m,3H).7.20-7.2 5(m, 2H). 7.43 (d, ] = 8.8Hz, 1H), 7.54
(d, T=8Hz, 1H), 11.51 (s, 1H) ; MS, m/e 563.88 (M+1)+; 1148.73
@M23)+

1H NMR (DMSO-ds) 3 0.85 (1, T = 7.2 Hz, 3H), 1.22-1.33 (m,
8H),1.45-1.53 (m, 2H), 3.80-3.87 (m, 2H), 3.96-4.04 (m, 3H), 4.24-
4.27 (m, 1H), 4.35-4.39 (m, 1H), 5.56-5.61 (m, 1H), 5.82-6.11 (m,
2H), 6.15-6.18 (m, 1H), 7.20-7.56 (m, 4H), 7.51-7.57 (m.1H), 11.54
(s, 1H); MS, m/e577.95(M~1)+

1H NMR (DMSO-dg) & 1.14 (1, T = 7.0Hz, 3H), 1.20-1.28 (m,
6H),3.77-3.88 (m, 2H), 3.99-4.07 (m, 3H), 4.24-4.28 (m, 1H), 4.34-
4.43 (m, 1H), 5.56-5.61 (m, 1H), 5.86-6.13 (m, 2H), 6.15-6.24 (m,
1H). 7.20-7.26 (m, 2H), 7.44 (d, ] = 7.6Hz, 2H) , 7.55 (d, T = 7.6Hz,
1H), 11.55 (s, 1H); MS, m/e549.11(M+1)+

11 NMR (DMSO-dp) & 0.79-0.83 (m, 311), 1.17-1.28 (m, $II), 1.45-
1.47 (m, 2H), 2.22 (d, T = 2.8Hz, 1H), 3.70-3.90 (m, 2H), 3.95-3.98
(m, 3H), 4.10-4.40 (m, 2H), 5.51 (1, 1H), 5.80-5.90 (m, 1H), 5.95-6.05
(m, 2H), 7.02-7.06 (m, 2H), 7.51 (t, J = 4.2Hz , 4H), 7.51 (d, 1H),
11.51 (s, 1H) ; MS, m/e 557.99(M+1)+; 1136.84(2M123)+
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11 NMR (DMSO-d) & 1.16-1.24 (m, 611), 2.22 (s , 311), 3.65-4.03
(m,3H), 4.11-4.38 (m, 2H), 5.04-5.05 (m, 2H), 5.48-5.50 (m, 1H),
5.77-5.87 (n,1H),5.90-6.11 (m, 2H), 6.98-7.10 (n, 4H), 7.28-7.32 (m,
SH), 7.50 (t ,1H), 11.48 (s, 11I) ; MS, m/e 592.00 (M+1)+.

1H NMR (DMSO-ds) & 0.70-0.80 (m, 3H), 1.11-1.26 (m, 3H), 1.42-
1.61 (m, 2H), 3.50-3.54 (m, 3H), 3.58-3.80 (m, 2H), 3.91-4.02 (m,
1H), 4.12-4.38 (m, 2H), 5.47-5.52 (m,1H),5.90-6.03 (m, 2H), 7.08-
7.16 (m, 310), 7.26-7.35 (m, 21),7.48 (t,111),11.45 (s, 1H) ; MS, m/e
515.95 (M+1)+; 1052.82 (2M+23)+

'HNMR (400MHz, DMSO-ds): 8 1.20-1.26 (m, 6H), 3.80-3.93 (m,
2H), 3.98 (s, 1H), 4.25-4.26 (m, 1H), 4.36-4.37 (m, 1H), 5.07 (s, 2H),
5.52-5.55 (m, 1H), 5.86-5.87(m, 1H), 5.98-6.04 (m, 1H), 6.14-6.17 (m,
1H), 7.15-7.20 (m, 5H), 7.36 (dd, J = 20.0, 8.0 Hz, 4H), 7.54 (s, 1H),
11.55 (s, 1H)

'HNMR (400MHz, DMSO-ds): § 1.21-1.28 (m, 6H), 3.71-3.88 (m,
1H), 3.91-3.98 (m, 1), 4.00-4.01 (m, 111), 4.23-4.27 (m, 111), 4.35-
4.38 (m, 1H), 5.08 (d, J = 4.0Hz, 2H), 5.57 (dd, J = 12.0, 8.0 Hz, 1H),
5.91(d,J = 8.0 Hz, 1H), 6.01 (d, J = 8.0 Hz, 1H), 6.22-6.24 (m, 1H),
7.17-7.23 (m, 2H), 7.31-7.40 (m, 7H), 7.53 (s, 1H), 11.50 (s, 1H)

'H NMR (DMSO-dg) & 0.80-0.82 (m, 6T), 1.18-1.40 (m, 8IT), 1.50-
1.58 (m, 1H), 3.71-3.82 (m, 3H), 3.97-3.4.01 (m, 3H), 4.21-4.40 (m,
2H), 5.30(t, J = 8.6 Hz, 1H), 5.81-6.10 (m, 3H), 7.15-7.20 (m, 3H),
7.32-7.36 (m, 210), 7.48 (d, J = 8.4 Hz, 11T), 11.38 (s, 111) ; MS, m/e
557.98 (M+1); 1136.88 (2M123)"

'H NMR (DMSO-de) 8 1.05-1.37 (m, 6H), 3.71-3.82 (m, 1H), 3.87-
4.02 (m, 2H), 4.28-4.29 (m, 1H),4.36-4.38 (m, 1H),5.04 (d, J = 5.2Hz,
211), 5.55-5.64 (m, 1), 5.85-5.94 (m, 111, 6.00-6.05 (m, 1), 6.29-
6.40 (m, 1H),7.17-7.24 (m, 1H), 7.30-7.41 (m, 5H), 7.45-7.58 (m, 2H),
7.61 (d, J = 4.0Hz, 1H), 11.53 (s, 1H); MS, m/e545.80(M+1)";

'H NMR (DMSO-de) 6 1.18-1.41 (m, 12H), 1.59-1.67 (m, 4H), 3.74-
13.80 (m, 111), 3.96-4.02 (m, 11), 4.19-4.26 (m, 117), 4.31-4.39 (m,
1H), 4.60 (s, 1H), 5.52 (1, J = 7.8 Hz, 1H), 5.80-6.09 (m, 3H), 7.15-
7.20 (m, 3H), 7.32-7.36 (m, 2H), 7.52 (d, /= 8 Hz, 1H), 11.50 (s, 1H) ;
MS, m/e 569.98 (M+1)"; 592.14 (M+23)"

1H NMR (DMSO-d) & 0.76 (1, T = 7.2Hz, 3H), 1.10-1.22 (m, 8H),
1.38-1.43 (m, 2H), 3.72-3.75 (m, 2H), 3.87-3.93 (m, 3H), 4.14-4.21
(m, 1H), 4.23-4.33 (m, 1H), 5.46-5.54 (m, 1H), 5.84-6.11 (m, 3H),
7.09-7.14 (m, 2H), 7.27-7.32 (m, 2H), 7.34-7.51 (m, 111), 11.47 (s,
1H); MS, m/c543.98(M 1)+

1H NMR (DMSO-ds) & 1.39 (d, T = 7.2Hz, 6H), 1.19-1.29 (m, 6H),
3.65-3.75 (m, 2H), 3.95-4.05 (m, 1H), 4.20-4.22 (m, 1H), 4.31-4.33
(m, 1H), 4.79-4.82 (m, 111), 5.48-5.57 (m, 1), 5.84-5.91 (m, 11I),
5.96-6.07 (mn, 2H), 7.12-7.35 (m, SH), 7.44-7.54 (m.1H), 11.49(s, 1H);
MS, m/e529.96 (M+1)+

'H NMR (DMSO-de) & 1.18-1.28 (m, 6H), 3.70-3.83 (m, 1H), 3.87-
3.94 (m, 111), 3.99-4.01 (m, 111), 4.23-4.26 (m, 11), 4.33-4.37 (m,
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1), 5.03-5.12 (m, 211}, 5.51-5.59 (m, 11I), 5.87-5.90 (m, 111), 5.95-
6.07 (m, 1H), 6.10-6.27 (m, 1H), 7.15-7.23 (m, 3H), 7.31-7.38 (m,
7H), 7.47-7.56 (m, 1H), 11.50 (s, 1H); MS, m/e577.99 (M+1)+
'HNMR (400MHz, DMSO-ds): § 0.81-0.86 (m, 3H), 1.21-1.31 (m,
8H), 1.46-1.52 (m, 2H), 3.84-3.90 (m, 2H), 3.97-4.04 (m, 3H), 4.27-
4.41 (m, 2H), 5.53-5.58 (m, 1H), 5.82-5.95 (m, 1H), 5.96-6.10 (m,
1H), 6.27-6.31 (m, 1H), 7.19-7.22 (m, 1H), 7.34 (dd, J = 8.0, 4.0 Hz,
1H), 7.47-7.55 (m, 31), 11.55 (s, 117)

'HNMR (400MHz, DMSO-ds): 8 1.10-1.14 (m, 6H), 1.20-1.27 (m,
6H), 3.74-3.81 (m, 2H), 3.99-4.01 (m, 1H), 4.21-4.25 (m, 1H), 4.37-
4.38 (m, 1H), 4.81-4.85 (m, 1H), 5.58 (dd, J = 8.0, 4.0 Hz, 1H), 5.82-
5.95 (m, 111), 5.96-6.09 (m, 111), 6.10-6.13 (m, 111), 7.18 (dd, J =
12.0, 8.0 Hz, 2H), 7.53-7.57 (m, 3H), 11.52 (s, 1H)

'H NMR (DMSO-de) & 1.20-1.44 (m, 12H), 1.60-1.71 (m, 4H), 3.75-
4.02 (m, 2H), 3.94-4.02 (m, 1H), 4.19-4.26 (m, 2H), 4.59-4.61 (m,
1), 5.57 (t, J = 8.4 Tz, 11), 5.85-6.06 (m, 3), 7.17-7.23 (m, 411),
7.54 (d, J = 8.4 Hz, 1H), 11.50 (s, 1H) ; MS, m/e 587.92 (M+1)*

'HNMR (400MHz, DMSO-dq): 8 =1.18-1.46 (m, 12H), 1.61-1.69 (m,
41, 3.75-3.82 (m, 2H), 3.95-4.08 (m, 11T), 4.25-4.28 (m, 111, 4.38 (s,
1H), 4.60-4.62 (m, 1H), 5.56-5.60 (m, 1H), 5.82-5.95 (m, 1H), 6.02-
6.20 (m, 2H), 7.09-7.20 (m, 2H), 7.53-7.57 (m, 3H), 11.52 (s, 1H)
MS, m/e 650.0 (M+3)"

'HNMR (400MHz, DMSO-dq): 8 =0.75-0.82 (m, 3H), 1.12-1.26 (m,
9H), 1.52-1.59 (m, 2H), 3.55-3.68 (m, 1H), 3.72-3.85 (m, 1H), 3.95-
4.08 (m, 1H), 4.18-4.28 (m, 1H), 4.32-4.41 (m, 1H), 4.83-4.86 (m,
1H), 5.55 (m, J= 7.6Hz, 1H), 5.99-6.04 (m, 2H), 6.05-6.10 (m, 1H),
7.14-7.21 (m, 3H), 7.33-7.37 (m, 2H), 7.52-7.54 (m, 1H), 11.53 (s,
1H) ;: MS, m/e566.07(M+23)"

'HNMR (400MHz, DMSO-ds): & 0.75-0.83 (m, 3H), 1.26-1.46 (m,
9H), 1.52-1.69 {m, 6H), 3.60-3.63 (m, 1H), 3.72-3.90 (m, 1H), 4.02-
4.03 (m, 1H), 4.24-4.27 (m, 1H), 4.37-4.38 (m, 1H), 4.63-4.65 (m,
1H), 5.55 (dd, J =8.0Hz, 4.4Hz, 1H), 5.80-5.95 (m, 1H), 6.00-6.07 (m,
2M), 7.15-7.22 (m, 3M), 7.34-7.38 (m, 21), 7.54 (d, J =8.0Hz, 1),
11.55 (s, 1H); MS, m/e 584.01 (M+1)", 606.17 (M+23)*

"H NMR (DMSO-dg) 6 0.75-0.84 (m, 3H), 1.24 (d, J = 22.8Hz, 3H),
1.29-1.47 (m, 6H), 1.51-1.70 (m, 6H), 3.59-3.66 (m, 1H), 3.77-3.84
(m, 1H), 3.98-4.04 (m, 1H), 4.21-4.27 (m, 1H), 4.34-4.41 (m, 1H),
4.60-4.65 (m, 1H), 5.56-5.60 (m, 1H), 5.84-5.90 (m, 1H), 6.00-6.08
(m, 2H), 7.20-7.24 (m, 4H), 7.56(d, J = 8.0Hz, 1H), 11.49 (s, IH); MS,
m/e 602.00(M+1)"

'H NMR (DMSO-ds) 5 1.18-1.25(m, 6H), 3.71-3.89 (m, 2H), 3.92-3.99
(m, 1H), 4.19-4.27 (m, 4H), 4.48-4.61 (m, 2H) , 3.94-3.98 (m, 2H),
4.11-4.23 (m, 4H0), 5.47-5.52 (m, 1H), 6.01-6.11 (m, 111), 5.90-6.14
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(m, 2H), 7.15-7.21 (m, 3H), 7.32-7.36 (m, 2H), 7.46-7.57 (m, 1H),
11.49 (s,1H) ; MS, m/e 533.86 (M+1)"

61 Ph H H Me F,CH- 'H NMR (DMSO-ds) & 1.17-1.24 (m, GH), 3.67-3.81 (m, 1H), 3.89-
CH:- 3.98 (m, 20),4.21-4.36 (m, 4I1), 5.48-5.53 (m, 1H) , 5.82-6.05 (m,

2H), 6.18-6.22 (m, 2H), 7.15-7.20 (m, 3H), 7.32-7.36 (m , 2H), 7.51 (s,
1H),11.50 (s, 1H) ; MS, m/e 551.92 (M+1);

62 Ph H H Me (CF:)-  'HNMR (DMSO-de) & 1.13-1.29 (m, 6H), 3.67-3.81 (m, 1H), 3.94-
CH- 4.32 (m, 4H), 5.47 (t,J = 8 Hz 1H) , 5.82-6.01 (m, 2H), 6.33-6.36 (m,
1H), 6.70-6.78 (m, 1H), 7.09-7.15 (m, 3H), 7.28-7.32 (m , 2H), 7.43-

7.46 (m, 111),11.44 (s, 11) ; MS, m/e 637.90 (M+1)*
63 Ph H H Me (CH,F), 'HNMR (DMSO-dg)38 120-1.29 (m, 6H), 3.70-3.90 (m, 1H), 391-
-CH- 4.12 (m, 2H), 4.20-4.33 (m, 1H), 4.35-4.48 (m, 1H), 4.52-4.55 (m,

2H) , 4.63-4.67 (m, 2H), 5.20-5.35 (m, 1H), 5.56 (t, J = 8.4 Hz, 1H),

5.80-5.95 (m, 1H), 5.95-6.10 (m, 1H), 6.18-6.21 (m, 1H), 7.18-7.23
(m, 3H), 7.35-7.39 (m , 2H), 7.54 (s, 1H),11.55 (s, 1H) ; MS, m/c

565.98 (M+1)"
64 Ph H H Me c-Pr- 'H NMR (DMSO-de) & 0.20-0.24(m, 2H), 0.47-0.48(m, 2H), 0.76-
CH,- 0.84(m, 3H), 1.03-1.05(m, 1H), 1.23(dd, J= 22.4 6.8 Hz 3H), 1.55-

1.60(m, 2H), 3. 61-3.68(m, 1H), 3. 81-3.89 (m, 3H), 3.98-4.03(m, 1H),
4.23-429(m, 1H), 4.35-4.41(m, 1H), 5.56-6.00(m, 1H) , 5.88-5.91(m,

1H), 6.04-6.10(m, 2H), 7.20-7.24(m, 4H), 7.55 (d, J= 7.6 Hz
1H),11.53 (s, 1H) ; MS, m/e 573.17 (M+1)"

65 Ph H H Et ¢-Pen 'H NMR (DMSO-de) & 0.75-0.83 (m, 3H), 1.20-1.28 (m, 3H), 1.49-
1.63 (m, 8H), 1.76-1.80 (m, 2H), 3.58-3.60 (m, 1H), 3.70-3.82 (m,

1H), 3.98-4.05 (m, 1H), 4.24-4.26 (m, 1H) , 4.37-442 (m, 1H), 5.03
(s, 111), 5.54-5.57 (m, 11}, 5.90-6.00 (m, 111), 6.02-6.07 (m, 21T, 7.15-

7.22 (m, 3H), 7.35-7.39 (m, 2H) 7.55 (d, J = 8.0 Hz, 1H), 11.55 (s,
1H) ; MS, m/e 570.03 (M+1)*

*R? and R™ together are —(CH,);— as derived from L-proline

The purification procedure by Prep-HPLC:
Crude products were dissolved in methanol. Injection volumes of these solutions
were 5 mlL.
The preparative HPLC system including 2 sets of Gilson 306 pumps, a Gilson 156
UV/Vis detector, a Gilson 215 injector & fraction collector, with Unipoint control
softwarc. A Yme 25%30%2 mm column was uscd. The mobile phase was HPLC grade
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water (A), and HPLC grade acctonitrile (B). Fractions were collected into 100*15mm

glass tubes.

HPLC gradient is shown in Table 1. Once the gradient was selected, acetonitrile

solution was injected into HPLC system, and then fractions collected according to UV

peaks. After the separation, each glass tubes were run MS test to collect the desired

compounds. The fractions with target MS were combined in a well-weighted flask. Most

of acetonitrile was removed under reduce pressure and the remaining solution was freeze-

dried to give desired compound.

Table 1:

Preparative HPLC gradient

Time (min) Flow rate (mL/min) | % A %B

0 15 90 10

30 15 60 40
Preparation of Example 66

Scheme
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HO F NMI/THF

Preparation of compound (b)

To a solution of compound a (1 g, 2.69 mmol) in anhydrous THF (30 mL) was

added dropwise 1 M solution of LiAl(OBu-£);H in THF (2.69 mL, 2.69 mmol) at -20 °C.

5 The reaction mixture was stirred for 2-3 h at the same temperature. EtOAc (100 mL) was
added followed by saturated NH4Cl solution (10 mL) and reaction mixture was slowly

brought to room temperature. Reaction mixture was extracted with EtOAc and washed

with 1N HCI and water. Combined organic phase was evaporated to give 0.8 g of crude

compound b as transparent oil, which was used directly for next reaction.
10  Preparation of compound (d)
To a solution of compound b (0.8 g, 2.1mmol), compound ¢ (0.45 g, 2.5 mmol) and
PhsP (0.56 g, 2.1 mmol) in anhydrous THF (20 mL) under nitrogen atmosphere was
added DEAD (1.8 mL). The reaction mixturc was stirred at room temperature overnight.

The reaction solution was concentrated under reduce pressure. The residue was separated
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by preparative layer chromatography (hexanes:EtOAc = 3:1) to give crude compound d
(0.8 g). The crude compound d was used to the next step without further purification.
Preparation of compound (e)

Compound d (0.8 g, 1.57 mmol) was dissolved in THF (2 mL) and THF saturated
with ammonia (5 mL) was then added to this solution. The reaction mixture was heated to
90 °C overnight. After 18 hours, the solution was cooled to room temperature by ice
water, then the solvent was removed under reduced pressure and the residue was purified
by column to give compound e (0.75 g) for the next step.

Preparation of compound (f)

Compound e (0.5 g, 1.01 mmol) was dissolved in methanol (2 mL) and methanol
was saturated with ammonia (5 mL) was then added to this solution. The reaction mixture
was stirred at room temperature overnight. After 18 hours, the solvent was removed
under reduced pressure and the residue was purified by column to give crude compound f
(0.15 g) for the next step.

Preparation of compound (i)

A solution of tricthylamine (1.07 g, 10.6 mmol) in anhydrous dichloromethanc (15
mL) was added dropwise to a solution of compound g (1.16 g, 5.3 mmol) and compound
h (1.31 g, 5.3 mmol) in dichloromethane (10 mL) with vigorous stirring at -78 °C over a
period of 2 hours. After completion of addition, the reaction temperature was allowed to
warm to room temperature gradually and stirred over night. Then the solvent was
removed under vacuum and anhydrous cther 20 mL was added and the precipitated salt
was filtered and the precipitate was washed with ether. The combined organic phase was

concentrated to give the colorless oil of compound i (1.0 g).

Preparation of Compound 66

To a solution of compound j (0.1 g, 0.35 mmol) dissolved in 10 mL of anhydrous
THEF, stirred and added 0.4g NMI till the solution became clear, added compound i (0.8 g,
2.89 mmol) in 10 mL THF dropwise, stirred at r.t. overnight. Compound purity and
identification was confirmed by LCMS. The solvent was evaporated and purified by
Prep-HPLC to afford 66. (25 mg, Yield: 13.6%). 'HNMR (DMSO-ds) & 1.08 (d, J =
22.8 Hz, 3H), 1.17-1.24 (m, 3H), 3.50-3.52 (m, 3H), 3.78-3.83 (m, 1H), 4.10-4.13 (m,
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1H), 4.24-4.44 (m, 2H), 5.85-5.92 (m, 1H), 6.01-6.11 (m,1H), 6.2.-6.27 (m, 1H), 7.08-
7.19 (m, 4H), 7.31-7.38 (m, 3H), 8.15 (s, 1H), 8.26 (s, [H); MS, m/e 525 (M+1)".

Example numbers 67-74, identified below, were prepared using similar procedures
disclosed for Example 66, above.

R11
-
7N\
10
0o Q N>=87R
g

0 \ ° NN

e~
0 R

HO F
Example R R NMR/MS
67 OH NH, "H NMR (DMSO-dg) 6 1.06-1.13 (m, 3H), 1.20-1.24 (m, 3H),

3.27-3.33(m, 3H), 3.56 (s, 1H), 3.82-3.88 (m, 1H), 4.07-4.13
(m, 1H), 4.25-4.40 (m, 2H), 5.85-5.87 (m, 1H), 5.98-6.09 (m,
2H), 6.59 (s, 32H), 7.14-7.37 (m, 3H), 7.35-7.37 (m, 2H),
7.79 (d, J=7.2 Hz, 1H), 10.69 (s, 1H); MS, m/e 541 (M+1)’;

68 NH, NH, "H NMR (DMSO-dq) 8 1.07 (d, /=22.8 Hz, 3H), 1.19 (d,
J=7.2Hz, 3H), 3.51 (s, 3H), 3.62 (s, 1H), 3.75-3.81 (m, 1H),
4.05-4.11 (m, 1H), 4.27-4.42 (m, 2H), 5.79-5.83 (m, 1H),
5.92 (s, 2H), 6.00-6.09 (m, 2H), 6.75 (s, 2H), 7.08-7.17 (m,
3H), 7.31-7.35 (m, 2H), 7.78 (s, 1H); MS, m/e 540 (M+1)';

69 NH, c-Pentyl-NH- | 'H NMR (DMSO-dy) 6 1.05 (d, /=22.8 Hz, 3H), 1.09-1.19
(m, 3H), 1.48 (s, 4H), 1.66 (s, 1H), 1.86 (s, 1H), 3.54 (d,
J=14 Hz, 3H), 3.65 (s, 1H), 4.25-4.43 (m, 4H), 5.71-5.82 (m,
1H), 5.94-6.04 (1, 4H), 7.11-7.24 (m, 3H), 7.26-7.34 (m,
2H), 7.77(d, J=3.6 Hz, 1H); MS, m/e 608(M+1)"

(m, 2H), 3.54 (d, J=9.2 Hz, 3H), 3.59-3.62 (m, 2H), 3.65 (s,
1H), 3.75-3.82 (m, 1H), 4.01-4.13 (m, 2H), 4.22-4.40 (m,
6H), 5.75-5.85 (m, 1H), 6.00-6.07 (m, 4H), 7.15-7.21 (m,
3H), 7.32-7.35 (m, 2H), 7.79 (d, J=4.0 Hz, 1H); MS, m/e 580
(M+1)"

70 NH, "H NMR (DMSO-dg) 3 1.07 (d, /=224 Hz, 3H), 2.35-2.38
—N<>

71 NH, ELN- "H NMR (DMSO-dg)  1.06-1.28 (m, 12H), 3.55 (d, J=4.8
Hz, 3H), 3.79-3.87 (m, 4H), 4.07-4.12 (m, 2H), 4.29-4.42 (m,
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Example R" R" NMR/MS

3H), 5.75-5.82 (m, 1H), 5.94 (s, 2H), 6.04-6.10 (m, 2H),
7.14-7.22 (m, 3H), 7.31-7.37 (m, 2H), 7.82 (d, /~4.4 Hz,
1H); MS, m/e 596 (M+1)*

72 NH, n-Propyl-NH- | '"H NMR (DMSO-d;) 3 0.84 (t, /=7.2 Hz, 3H), 1.01-1.01 (m,
3H), 1.09-1.12 (m, 3H), 1.51-1.56 (m, 2H), 3.48 (d, J=15.2
Hz, 3H), 3.79-3.82 (m, 1H), 4.04-4,05 (m, 1H), 4.27-4.38 (m,
3H), 5.72-5.79 (m, 1H), 5.98-6.04 (m, 4H), 7.13-7.20 (m,
3H), 7.26-7.32 (m, 2H), 7.76 (d, J=5.2 Hz, 1H); MS, m/e 582
(M+1)”

73 NH, c-Butyl-NH- | 'H NMR (DMSO-dg) & 1.02-1.08 (m, 3H), 1.18 (d, /=4.8 Hz,
3H), 1.44-1.61 (m, 2H) , 2.02-2.17 (m, 4H), 3.51 (d, /=10.8
Hz, 3H), 3.78-3.83 (m, 1H), 4.03-4.06 (m, 1H), 4.27-4.38 (m,
2H), 4.53-4.62 (m, 1H), 5.68-5.79 (m, 1H), 5.95-6.04 (m,

4H), 7.11-7.18 (m, 3H), 7.29-7.35 (m, 2H), 7.51-7.58 (m,
1H), 7.78 (d, J=5.2 Hz, 1H); MS, m/e 594 (M+1)"

74 NH, e O — | TH NMR (DMSO-de) 6 0.97-1.20 (m, 6H), 2.18 (s, 3H), 2.19

(s, 4H), 3.43-3.47(m, 3H), 3.75 (s, 1H), 4.01-4.06 (m, 4 H),
4.22-4.35 (m, 3H), 5.69-5.75 (m, 1H), 5.98-6.05 (m, 3H),
7.09-7.15 (m, 3H), 7.25-7.29 (m, 2H), 7.77 (d, J=3.6 Hz,
1H); MS, m/e 623 (M+1)"

Example numbers 75-80 are prepared using similar procedures disclosed for

Example 66, above.
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\QO

R11
N

ﬁ ] N N
i~o
0] NEE
HO FE
Example R" R
75 H n-propyl-NH-
76 H c-Butyl-NH-
77 H c-Pentyl-NH-
78 H
]
79 H _ O
80 H
—Ni>
EXAMPLE 81

Certain exemplified compounds were obtained as mixture of diastercomers

because of the chirality at phosphorous. The diastereomers were separated on a

Chiralpak-AS-H (2 X 25 ¢cm) column under Supercritical Fluid Chromatography (SFC)

conditions using 20% methanol in carbon dioxide as solvent. The absolute

stereochemistry of the P-chiral center of the diastereromers were not determined.

However, chromatographic resolution of these two diasterecomers provides for isomers

that are characterized as fast eluting and slow cluting isomers. Some examples are shown

below.
Compound EC90 (uM)
Example 15 (Diastercomeric mixture) 0.86
Fast Moving isomer of Example 15 1.35
Slow Moving isomer of Example 15 0.26
2980901-1
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Compound EC90 (uM)
Example 39 (Diastercomeric mixture) 0.47
Fast Moving isomer of Example 39 0.78
Slow Moving isomer of Example 39 0.02
Example 49 (Diastereomeric mixture) 0.126
Fast Moving isomer of Example 49 0.03
Slow Moving isomer of Example 49 5.78
EXAMPLE 82

HCY replicon assay. HCV replicon RNA-containing Huh7 cells (clone A cells;
Apath, LLC, St. Louis, Mo.) were kept at exponential growth in Dulbecco's modified
Eaglc's medium (high glucosc) containing 10% fetal bovine serum, 4 mM L-glutamine
and 1 mM sodium pyruvate, 1x nonessential amino acids, and G418 (1,000 pg/ml).
Antiviral assays were performed in the same medium without G418. Cells were seeded in
a 96-well plate at 1,500 cells per well, and test compounds were added immediately after
seeding. Incubation time 4 days. At the end of the incubation step, total cellular RNA was
isolated (RNcasy 96 kit; Qiagen). Replicon RNA and an internal control (TagMan rRNA
control reagents; Applied Biosystems) were amplified in a single-step multiplex RT-PCR
protocol as recommended by the manufacturer. The HCV primers and probe were
designed with Primer Express software (Applied Biosystems) and covered highly
conserved 5'-untranslated region (UTR) sequences (sense, 5'-
AGCCATGGCGTTAGTA(T)GAGTGT-3', and antiscnse, 5'-
TTCCGCAGACCACTATGG-3'; probe, 5-FAM-CCTCCAGGACCCCCCCTCCC-
TAMRA-3').

To express the antiviral effectiveness of a compound, the threshold RT-PCR cycle
of the test compound was subtracted from the average threshold RT-PCR cycle of the no-
drug control (ACtycy). A ACt of 3.3 equals a 1-log 10 reduction (equal to the 90%
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cffective concentration [ECq)) in replicon RNA levels. The cytotoxicity of the test

compound could also be expressed by calculating the ACtzna values. The AACt

specificity parameter could then be introduced (ACtuev — ACtirna), in which the levels of

HCV RNA are normalized for the rRNA levels and calibrated against the no-drug

control.
Ex # Logl0
Compound Reduction at EC90
50uM M)
5 (ﬁ\ -1.21 3.0
E 0, Orh l "
AN OSA
6 EL -0.45 ND
\E/O Orh l "
MA)ZC/E\N/\\Y/ [¢) © Ko
7 (ﬁ\ 0.31 ND
\5/0 ou-Been) l i
MeOZC/:z\N/\\r o /KO
8 I:L -1.48 2.11
g o Of4B2h)! l "
quc/g\n/ \o N/go
10 [K -1.25 19.15
AN
E 0 Orh I
M DZC/.E\N/\\P/\O N/Ko
11 -0.55 ND
AN
~N— i
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Ex # Logl0
Compound Reduction at ECI\?IO
50pM (1M)
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F
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Ex # Logl10
Compound Reduction at E(f\?lﬂ
50uM (uM)
|
é o
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o] H _P. O N (0]
Sy WEYE
HO F
e
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é O
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0] H ! O, N o]
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'(4-BrPh): 4-bromo-phenyl.

The entire contents of U.S. Provisional Application Nos. 60/909,315, filed March
30, 2007, and 60/982,309, filed October 24, 2007, are hereby incorporated by reference
in the present application so far as needed to supplement the present disclosure and/or
rectify any errors. Moreover, the patent and non-patent references disclosed herein are
incorporated by reference. In the event that the incorporated patent and non-patent
reference contains a term that conflicts with a term disclosed in either one of the two
Provisional Applications or the present application text, the meaning of the term
contained in the present application text and the two Provisional Applications controls

provided that the overall meaning of the incorporated subject matter is not lost.
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aromps optionally substitated with 2 gronp selected frons hydroxyl Cuue alkyl Cre atkoxy,
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CHOH;CHWHONHINH, CHs-tnadazobad-yl, CHOH, CHRIOHCH;, CHA (3 -0OH-Ph),
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(hy Y is OHL HL Cra allovl, Caug slkenyl, Cou alkynyd, vinyl No UNL QL B FOL N,
QUEIOIC g alkyly, OUIOIHC g alkvly, QUIONN T alkynyly, DO g alkenyl), 00
hatoatkyl, Craminoacylh, O syl OC g alkyD ((Cra alkenyll SO aevTi SIC 2 allovhy,
S{Cra atkynyl), S{Cwatkenyl), SO aoyD SO0 alkorl), SOIC alloanyly, SOIC
alkenyl, SOKC s acyD, SOHC 4 alkyll, SOHCas alkynyl), SO:(Cas albemyd), OOy
acylh, OS(ORIC L alkyl, OSEONCrue alkenyh), Wiy NHC Ly alkyly, NH(Cos alkenyl), NH(Cy

alkoysyiy, Niii{;(‘.‘g,:t-:.-w}-ij_}l, N alkyDe DO s aoylls, wherein alkvl alkynyd, atkenyband vingl
are optionally substituted by N, O one to thees halogen (O Be, F, T Ny, CHOMOC 4 alkyly
CENOIC 0 alkyD, CEORNC s sdkynyly, CEOOEC 0 alkeay ), O(C g acyl), T alkyl), T
atkenyly, SO L aevD), SCLatkyly SICw syl S0 g allconyly, SO g aeyl i SNy

alky Dy, SOMCh alkyny D, SO alkeny D, SOAC wacy), 8OC s bk, SOEC.0 stk ly,
S rq alkenyl), OSMORIC 1y aoyl) QSN alleov D), QSO atkenyl), MM, NE
alfovt) NEKC 0 atkenyly, NHECa alkynyl NE(C g aoyh), N{Ca alkpln, NCLaoacyhis

thie base s 2 natwally pecwriing or wodified puring or pyrimidine base represenied by the

follwing sinctures:

R?}

Xl
g /\\)

BY

3

J‘g@

2 b ¢ d
wherein
23N e TR

RE B 8™ and B ave Independently HL ¥, CL Be, 1, OH, OR, SH, SI, NH. NHRY,

NR'y, dwer alkyl of CCy, halogenated (B, CL B, 1 ower alkyl of UL, fower atkeayl of €
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Uy, halogenated (F, T, Br, [ ower alkenyl of Co-Cl, lower alkynyt of CoCy such as CaUH,
habogenated (F, OF Br, 1) lower alkynyl of Oe-G, Iower albosy of (O, halogesated (8, O B
Iy ey alkoxy oF OO CORM, CORRY, COMHy, CONHR, CONRY, CH=CHCOOH, or
CHsUHGOR,

wherein' R is an optionally substituted atky? | which includes, but i not imited to, an
optiorily sabstiinted Ciaealkyl an optionally sabstitated C g slkyl, an optionally substibiaed

Jower atkyh an optionsdly yabstitated cveloalhyl; an optionally substingted alkovnyt of CoCle, an

optionally substitited fower altkenyl of Oy

{0y, o optionally sabstitated aoyvl, which includes ha
1s now Bmited to U0 allkovl, CLEONT op alkvl), CEOX e alky, or Cilower alkyl) or
alternatively, i the Instance 6ENR's, each R comprise at least ane € atony that arg jolned 1o

a heteroevede comprising at Teast fwo carbon atoms; ang

B dean M, halogen (inclading F. CL Be, 1), O, OR'Y SHL SR NHL, NHRLNRL NGy

tower atkyl of -Gy, hadogenated (F, CL B 1 lower alkyl of O-Ce Tower alkenyl of oG,

L

halogensted (F, CL By, DHowey allkenyt of Up-Cy  tower alkynyl of C-Ce, balogenated (F, O,

Br 1)y bower ety of Cor€ Tower alkosy of Gl halogenated (F, CL Bry 1) lower alkoxy of
H, CO:R CONH,, CONHR', CONR:, CH=CHOOH, oy CH=CHOGAR', with the
prowiso that when base is represented by the sirocture o with & ; being hxdrogen, R s notw ()

SH, () ~C=CHa, ar (i) -NOa.

1T, O

2. Amethad of reatment Bva subjeot i seed thereof, which comprises:

adutinistering & thempeutically effberive amoint of the compound sepresented by formuly

1o the subjeey

wherein the compound or its shereoisomes, salt, bvdeate, solvate, of vrystalline fom

theread represented by formula &
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R
e ; H

n\}/ N ey
]

OR'

whersn

iy R s hedrogen, neatkyl: bravcbed albyl eveloalkvl or aryl, which includes, but i
not Himited to. phenyd or naphihyl where pheayl or naphthyl ave optionally substituted with ai
least une of Ci alkvl Cog alkensd, Cop alkymel O alkoxe, B, OL Bey L ntro, pvane, Cug

haloatyl, MY Cre avvlaming, -NHSO:C s alkyl, -SONR' Yo, CORY, and 800y atkyl:

{57 is tndependently hydrogen or alkyl, which moludes, butis not Hmited Lo, Crag alksl, Crap
syl or Crgoallkpl, RY 15 -OR or R 3

{ R s hydrogen, O s alkyl R e BN and ®F weether ave {UHa ), so us o form g
cyihio ting that fneludes the adioining N and € atoms, COCRPRONHR . where n s 2 1o dand

] oy ¢t
RO amd B

{¢} RS and R are (1 indopendenily selected From hydrogen, Crge sdbyl, oveloallsnl
(CHONR b, Crug hydeosyatkyl, SCHSH, CCH SO Me, (CHONBCENIN,, (-

indol-3-yhmethyl, (IH-imidazol-d-ymethyl, SCHDCORY, aryl and ars? Uy s alkyd, said aryt

groups optionally substituted with o group selected from hydroxyl, o alkyl, U atkoxy.

ser s 10 form 2 spire dag: (v B is hydrogen and R and R topether are (UH:), s0 a3 to form a

3

eyelic ring that fncludes the adivining N and € stoms () R is hydrogen and B™ and B wogether
e (O e 80 a8 lo form & eyelic ting that fncludes the adjoining N and O atoms, where ¢ 88 1
o didwl o diod fis 2 0% 11 2 4 and where 1 s independanly bvdrogen or iy
byl and R (5 -OR or NP0 (viy R8s Hand R s 1 CHg, CHOH;, CHICH .,
CHACH{CH ), CHICHDOHLOH, CHGPY, CHp-indode 3, SCHRUHRSCH, CHROOH,
CHAHONH:, CHOHCO0H, CHRCHUHENINI, CHCHUHCHNH, -

v
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CHAOHCHNHOINEINH:, CHeimidazoldat, CHROH, CHIOHCH L CHAE O Ry,
CHLSH, or fower eycloalioyl or (viily R 1s OHy. -CHROH, CHICH by CHRUHCH b,
CHICHOHOH O Ph, CHeeindolda ~CHRUHSOH, CHROOH, CHAECOINH:,
CHOHLCOOH, CHOMCIOINH,, CHCHCHCHN H, ~OHOHLCHNHCONHIN,, CHw
imidazol-4-y], CHOH, CHIOHICHS, CHA(@-ORH)-PR), CH:SH, or lower eyeloalkyl and 15 1s

ot

B WX : ’ B N ; ’ ; \ o e ;
H, where R 13 tndependently hydrogenor atkyl, which includes, but s not Haided 1o, Crg alkyl

Crpo alkyl or O atkyl, B 18 -OR or -N{R 1y,

b R s hdrogen, O g alkyl O alby optionally substituted with g Fower alkyl
alkesy, didfower alkytamine, or haddogen; Cre haloatksd, Cupvvelealkyl, oyveloatiopt atkyl,
eytiohetoroatkyd, smanoacyl, arsd, such as phenyl, heteronryl, such as, pyridinyl subshitiied aryl,

ar substituted heteroaryly

{2} 1 e i, a lower alkyd, UN, vinpl, O«{lower alkyD), hydroxyl fower alkyl, L -
{CHaOH, where pis |6, including hydrosy! methyl (CHOH), CHEF, Ny, CHEON, CHINHg,
CHNHUH:, CHNCECH ), albyne (optionally substituted), or halogen, inehuding F. CL Br, er I,
swith the provises that when X is OH, buse & oviosine and R® 5 H, R camot be Ny and when X

is O, BY i CHy or CHGF and B s a pusine base, B cannot be ]
{ R’ H, Ol OHF OHF, OF L F o Oy
{8} X HOOH, FUOOMe, hidogers, Nidy, or My

(Y i O HL Crealkyl, Gou stkeny], Co alkynyd, vingl, Do, ON, CL B, B NEw,
OO g alkyl), OCENNC ¢ alksyT), QTN alkynyll, OUINNCs alkenyl), OC g
hatoathyl, Olaminpacyly, QT g acyl). GGy alkyly, Oy alkeny ), S(C L4 aoyl) SO alkyh),
N alkovryl), 800 alkenyl), SO{T L aovly, SO(C L alksd), SO{Cag alkynyl), SO{Cy
alleaD), SO g aowh), 3OO0 4 alkeh), SO alkynyll, 8Oy alkenyll OR(01L{TC L4
acy OSENC Ly alby D OSEO R Coug alleenyl), Nz, NG atkyly, NH{C ., alkenyh), NG

alkynvl), NHIC 4 aoyl), N adkvbla, NGy syl wherein alkyl. alkyayl alkenyt and vimyl
are optionally substitated by Ny, €
CHNOIC L atkoel), CENOM v alkvny, CEHOMC 1 alleeny D), O oy b O g alkonl), Q0T
alkeryll, 800 s acy D SIC L allovh), MCau alkyaylh, ST alkenyll, SO(C g acyd), SOC 4

N, one to theedhalogen (O, Br, Fo DU NGy, OO paatioel),
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atkyly, SO alkynyty, SO(Cag atkeny Ty, SOAC g sevly, SOC L alkd), SO{Cou sllivaviy
BT allernyly OSIOTC0g 3oy OSENRC es adky D) ORIy allconyl), My, MU

athyh, NH{C g alleny ), KE alloyny ), NHIC Ly acyh DN aliophn, N aeylin

thie base v o uatorally cccurring or modified pourine or pyrimicdine base representad by the

following sructares;

wherem

PN or CRS

R, RARS, R and R M ave independently H, F, O Br, L, OH, GR', SH, SR NH,, NHR,
NRs, dower allyl of OOy, halogenated (B, CL Br, D pwer albyl of OOy, Tower alkenyl of Cp-
Uy, hadogenated (B, CL B B ewer alkonyl ol Oa-Cy, Josver alloynyd of Co-Casucdt s CaCH,
halogensted (FCL Br, Dlower allvaylaf Oy, lower alkoxy of C-C halogenated {F, T By,
1 lower alkoxy oF U0 OO, COSRY, CONHY, CONHR', CONRS, CH=UHOUH, o
CH=CHOOR,

whereiy R 6 an opticnally substituted atkyl , which inclides, bt is not limited to, an

ophiotatly sobstitnied Uop alkyl, an optionally sobstitaied U alkyl o an optionally substituied

Jower alkyh an optionatly substitited eyeloadkyl; an aptionally sobstiruted aliynyt of Ca-Ce, an
eptionally substitwted fower atkenyl of Co-Cy, or optionally substituted acvl which inelodes bt

s not mited s C{O alloel, CLONC L alleel), CEONC e allopd), or O ower alkyly or
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alternstively, i the instance of MR, cach R compeize ot least one € stom that ae intaed o form

a hateroryele comprising at least two carhon atoms; sud

R i an B, halogen (nclading F. CL Br, 1, O, OR', SH, SK', NHz, NHR', NR*

fower sliopt of gy

-y, hadogenated (F. OF, B, 1 lower alkyl of O-Cy, Tower albeny of 05O,
halogenated (F, CL Br, I owser alkenyl of Coolly | bower alkyayl of {;23“&,, hzz%mgmated {&, CL
By, 1} lower atkynyl of G-y, lower alkosy of CCy, halogenated (F, CF Be, 1) lower alkoxy of

C-U UM, COR, CONFL, CONMR!, CONRY, CH=CHCOHM, or CH=CHOOR, with the

proviso that when base i represented by the shacturs ¢with RY buing hydrogen, RY s nota (1)

SHa, o Y -NQ:

-
3

A method of treatment in v subieet in need thereol, which comprises:

administering a1 hemps?u tcally effective amount of 8 compound, its sterpoisomer, salt,
hydrare, solvase

orerystalline form thereof, sclected from ameong

“methyiundine S-{phenyl methoxy-alanyl phosphate ({8)-3-
3 d-dihydro-2H-pyrinudin- LyD-4-Tusre-3 -hvidoxy-4-methyd-
SEOXY «pi\mp}u‘-wi'mmm,npx os‘a e aud t‘m ﬁn} eskxh

? ?'*Du mu émmm» *1‘_ > em nmh w«m!v% ﬁth\}mw
{{ 5 -2~ {{d-bromo-phenoxy -{{ { X ._ihycircs«;’u—ﬁ}nmxdm_ ~id-
finoro-3-hydroxy-d-methy i
auid m»::thv? est *‘i:‘

mietiiyl &,SH:YL
9 WL Adinethyormam
'i B '?“vi}ff. & t‘i‘uemﬂ

J9ROBET ~ 687 -

Gilead Exhibit 2024
PGR2023-00046 - Page 00695



Drocket No. 601370034801

13 (S 2-{ IR ARAR SRS d-Dioxos3 dedihydro-2H-pyrinsidin. L w4 Tuoros3
hyddros: '»imtmihvinkimiwdm furan-2-vlmethexy f-phenoxny-phosphoryhanine d -propiomic aoid
x,»i.iw b s tery

;:fmpzmue;: §i§3,1d b;t:z}x c&.{sr,
I8 {HERARGER SR A-Dioxo-3 4-dihydes-2H-pyrimidin: byh-4uore-3-hydeogy-
d-methyitetrshydro-furan-2-yinethoxy Fphenoxy-phosphicrylamino}-acetic acid methyl esten
& { 2.4-Dichioro-phenoxy - [{E2RAR AR AR 1502 4 -dioxo-3 d-diliydro-2H-
3 ~fhuoro-3-hydroxy-d-methyHMetrahydio-faran-2-vimethosy}-
rhosphorylamino f-propionic acd methy! ester
17T SR HZRAR, 4{{ "RE 5«{?&4«3&3;&&@8‘ d-ibvdto-2H-pyninidin- vl d-Haoee-3-
}wdtmx -4-1‘;}:3111\»14 {r. 3 2-y] xy naphthaden-Lylogy-phosphoryviunino

hydresy- ~muh\fla§cmhx dm Riran-
bty ester;

W

_ 3 SH-pyrimidin- Tl
yivoethony [Fphenoxy-phosphorylaniine} -prapionie aeid

-m_,-hiziwdz uﬂH“pxﬂnudmA yD-d-fuorg-3~
xy s huoro-phenosy phosphorvlamine -

i

¥4 ,‘ (A dioxo-3d-diliydro-2H-pyrimidin
s v!}uw—ﬁwkmwv-h}fdmxy-d 3m1h},fi—m;.ah}dm mm_. -yhmeth sphorylaming | -propionic
sckd methyl ester;

23 (R2-{0 A Dn\hh\m-phma\ﬂ -;; RS2 yero-2H-
pyrnddin: oyl ddhore-3-hyd % ' ‘
phosphorylanino L-propionis &
[ ZRIARAR SRS, vL}loxa»a._i»dsiwdrzs-f’l‘§ pyrimidine -yt
}wdzmv»%nuhvi—wmhxdm faran-2- «%rmﬁmy} -phenoxy-phosphorylaming] -propionic and
sec-butyl ester;

H-pyrimidia- T-yi-4-Huore-3-
B ; osphoryismina! -propionie scid
sepropyt ester

26 (S12-{0R
hydrosysd-methyl-te ahx dm-m‘mn vimethoxy |- {4~m>..thn\\: 013&:101\*}“ m\phan« ‘mnno}
propiome ackl by =

27 ($)-2:(1(
hvdroxy -4-meth:
propionie seid ﬁﬁzii};f! eater

Y

4-THax0- n«kd;hmx -2k {wmz fmidin-{ -yl ds f‘iumav 3w
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28 (SRR IV ARSRI-S2 4-Dioxo-3 A-dibydro-2H-pyrimidio. -yl fluoeo-3~
hydroxy-d-methyl-tetrahydros furamns2 2yimethoxy (4= ooro-phenosy plosphoryiamino -
propionie acid isepr opyl ester

29 (S--HOR IR AR SR 2.4-Doxo-3, 4-dihydro-2 Hapyrimidiv: byl Quore-3-
hy drm\ ﬂ“mgi“‘wi* tetrahiydro-foran-Zuyimethoxy - fluoro-phenoxy bphosphorylaming o

enzyd ester;
) g“’r‘}d{# R SR-A-02 pb-Dioxo-34-dibyedro-3 H-pyrisidins by D-d-flaore-3-
h’»dmw~~i~xmth\e ‘h,imh'» dro-furan-2-ylmethoxy |- 4-methexy-phenoxy phosphorylamine -

e m. ( % mrmpmﬂn\\ FUIR AR AR SR-5-2 d-dingo-3 sb-dihydro-2 Hepyrimidin-
tely-4- ﬂumn» ~hvdroxy-demethyl-ietahydro-fumn-2-yhmethoxy phosphorylaming f -propionic
ackd bewavl estery

l
e
Sl
g
=3
&
7
=5
it
o
’J
"‘:'n
=
o
sy
o
A
oy

p},;lm‘*dm— - vis 4 ﬁwm hxdw\\*»\i nmh;l r't‘mim-nuaw 1w hmtim\\fi
phosphe »pmpm‘:m Amd bmﬂ ester

pwmndm*} A H»«% ﬂum‘m hydroxy «%m;ﬁwl idmhvdm»» firan-2 w!mdha y}
phos ﬂhuw?%mmu‘ ~propionic acid L*t!w? ester;
e \(" ¢ Mam pheney {\Jf 41 %:.SR'}-—S-if?,;4»d‘iﬂ:ir;}-i_‘&A~dix‘1yﬁm»33{—_1}}?;‘5miﬁiﬁ«.

F:t}-‘ii'r»;}xyuéinmedeMmb\d\n tumnw —»hmthss\s t unuw«ghmphonEqmum,w{?f{\gmmu acid
prentyl ester

3% (812 {$-Ohloro-phenoxy FHER ISR SR 15-(2 A-dioxo-3 4-dihydeo-2H-pyrimidin:
Poyl-a-fluore-3-hydres y-dmethyl-tetrahydro-furan-2-vlmethoxy J-phosphorylsmine | propionia
aeid isopropvd ester:

4 (50-2- {4-Chloro-phenoxy 2R AR AR AR5 d-disgo- 3 d-dihvdro-2Hepyrinudin.
o-fursn-2 -vhoethoxy bphasphorylaming | -propionie

E-yh-d-luoro-3-hydroxy-4-methylieteahydr
aord butyl ester
41 (512~ b Clloro-phenoxy 1 (2R, 3B
fyhi-d-thiere-3-hydroxy-d-methy-tetrale
siid Lih\si esterg

) ¢ ~dm\0~3‘4~§x‘1\«dz‘w"ﬁ-«p»umzmm
Adnsethoxy]-phosphorylsnine fpropionic

3 A-dihedeo-2H-pyrimidin- fyl--foore-3-
Ky |-p-toly inxy»phmp yorybming Spropionis acid
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43 (SRR IRAR IR P A-Dioxos 3, d-dihydro-2 Hpyrimidin- by D flaore3-
hydroxy-S ~t‘§k1§iwi“§ srahydro-funan-2-ylmethoxy [-p-tolviocs-phosphorylamine b-proplonte acid

RAIRA
vistetrahvdro-

1524 DHoxo- 3 d-dibvdro-2Hepyrimidine 1oy
furansZavimethoxy plenoxy-phosphory amino i +b

-4-fueroe-
uyric ackd

Gt
43 f‘s}}-{{i7R,BRQRJR}5«{2,:4»E)iuxqv}§4~di}.}}~'i‘h‘m—3EE§.~;3§,.-"I§.B’5.§d_in Toyh-d-huorn-3-
hydeasy-d-muthylstetrahydeo-furan-2oylmethioxy b phenosxy-phosphorslaming f-propionic gsoid -

Chtoro-phenosy FUIRAR 4R, SR 532 4-divgo-3 d-dihwedro-2 H-pyrimidin.
tyli4- fisoro-3 ~E1uimw d-methy-etahydro-famp-d-vimethoxy }p umpbuwidmmv‘~pmpmmn
acid butyl ester;
47§53 5-;_{}@\5& RS540 4-Dioxo-3 4-dihydee-2Hpyrinsddin- -~v§}~4~f BTG5
hydresy-$methyl-tenshydro-furan-2-yhmethoxy F-phennxy-phosphory laming -propiomic actd 3-
methyb-butyl esier;

upmpsmm aud ..IME sl y
=Dioxo-3 d-dihydre-2 Haperimidin- Ty 4= fuore-3
yhmethexy Fphenoxy-phosphorylamine {-propiosic acid

idin-1-yid-{luere-3-
fanino | -propionie aeid

-3 A-cdthydre-2 Hpyrim
-phenoxy-phosphory

hiydre 1
butyl L‘\im‘

81 (RY-24012E ‘*{AR;‘\EM""“ 2.4-Dioxes
bredeony-damethyl-etrah -—yimx.thu
wapropyt ester

33 (B2 '»:'{{.;;

3d-dilivdro-2 Hepynimidiz-1-v1d-Hooras3.
v I-plisaoxy-phosphoryiaminn f-progionic aeid

; ?‘i-:p’\ r*mmm -»xi} 44}11@:*{1‘

wm?“h} drm ¥ w%w;nciiwbt»tt ah :
Al uj hut} T ester

84 (8)-2- H h oo~ ﬂkn(}}\\} ;(
¥~\1}~4 fhm n»'% }W

A ui

}T! s ﬂﬂﬂ‘

pm;\m;m acid wu@‘u,ui miﬁ

BT {S12-{[(QRIRA4R.S
hwvdroxy-demethyl-etrahydro-furan-
sopropy! ester;

2 - Dirose-3 dadihydro-2H-pyrimidins Ly ed-Taore<3
Z-vimethosy [-phenoxy-phosphoryianiine} -batveic scid
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SRR SR ARSI 528 Dioxo-3 dsdihydrio2Hp
hydrogy-d-methel-tetrahydro-furan-2-vlmethexy ]np u.ﬂ\w«'-»;ﬁamphum Lx:‘zxmnhbui‘vt‘zu and
oy giu‘hif?i}ii ester;

au{i Lydﬂhw{ai Nu

S8 (8)-2-0 (4 Ch foro-phonoxy PR IR A RARE S 2 d-diono-3 d-dibydes- 3 pyrinidin-

b

i~\i}~&»fluum» ~kwdru\x “anethyltetrabydro-furan-2-ylmethoxy phosphorylamino hatyric

4 R IRARGSR 2 A Rodo-3 dadthydeo-2 Hoprimidine L -y -8 HTices-3-
‘ ietx dhvdm«hmm—- “yhmethoxy |-phenoxy-phosphorylamine b -propionic scid

hydresy-4- ms.,thVi ;etmh\ dmsmmuﬂ yh zctm.\:«.;sf] ;3¥1u1s33$ ;mcsbphawEfamirm {proporvic geid
E‘E\uw hmﬂ»i inﬂunrm‘mthy i«aihyi uﬁu‘:’

¢
kmm 3‘%’% met 1}% mm
65 (81-2- (2R IR AR SR}

h wis oxy-damethyl-tetrahy dmefumn« 2oy lmumsw j«phen(}}: yephosphorylamino ] -butyric aad

Vg

&

H

RARAR, %R}_'u'iu{6-«Ami;}ci:»:pmﬁin—%?-yi.}_%.?-iltitxx‘cr~3-'i‘iydx_‘ox;q«,«#»n‘;t::ithv;e‘li«
; Ge-phosplicrylanine fpropionic @ U
iy s'\mmmé\«ha?drmx mmx-‘?»x‘ »—1 t}unm a»hvdm,.

é’? {,
methy-letrab

; 3 ;huwwnpi o\phnr*j Limmcsi-pmpmm\ ..md mxzﬂ*ﬂ} 25
69 {%im ~41{ HL.*RAR SR-3-2-Amino-f-cyelopentylamino-prrineR-v1-4-fluore-3
Ieteshydros foran-2 -y huethoxy Fphenoxy-phosphorylemine b-proplonte acid

Fwdrm v winmcih G

5-{2-Armino-teazetidin. Lab-purin-9-yD-d-fluoro-3-bydroxy-4-
-pheroxy-phosphorviaming -propionic acid muhﬂ oster;
Amine-b-dicthy lamino-parin-¥-yi-d-Thwo-3-hydroxy-
{ephienoy-phosphorylamine b -proprone acid methyvl

R)-3
)

nethyl iurﬂm.m»t um» ¥ im at
’?‘i {;S Fod2

{{"’R.g R JR K ;—Mg} Amznmﬂwpmp\/ lammn paum Byl }dﬁﬁum 3 3‘%11 0\} fnih

1,).1&}1}«} gmr,.
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7 1 2R R AR SR - fluoro-3-hivdrosy-damethy -3 {0~ {propulamino
SH-purin Wetrahydroforan-2-vDimethoxy ) phenoxy iphosphoryiamino ipropanoste;

Ta {2 ~mc{h\l 2 HM*RJR AR SR 306+ wcin‘m{}iammo}—‘}vaurmﬂwx1}4 ~fluoro-3-
hvdroxy-domethylies wran-2-y methexy X phenosy iphosphorylami Jpropanoate;

T {28 methy] IR IRAR SR-S(t-{evelopentyiamine 9Hparins ey ed={luoro-3
hvdmxy-4- methylictrahydrefuran-2-ylimetha: S phenoxyiphosphorylamineIpropanodte;

TR (IS methyl 2-HER IR AR - szividine Ly -9 H-porin-toy 4. Fuore-3-
hydrasy-$omuethyltotrshydrofuran- '3._}ms..fho>a,_}gphm wy iphasphory iammnipzopauusm

79 (28 methy] JHRRIRAR SR)-4-Nuore-3-hydroxy-d-mathyl- 3-{6-(piperidin-1 -¥1)-
Q-prarin-9-y] petrahydrofiran-2- methoxy ¥ phenoxyiphosphorylamineJpropancate; and

SH 28 Fmethyl 24 RR IR AR R0 seetiddin- Ty D29 H-porin- -9 - Tluore-3-
hvdrogy-d-methyltetrahydrofuran-2-vlmathiony phenoxy iphospborvlsmine )propanvate.
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Under the Paperwork Reduction Act of 1995, no persons are required

. Attorney Do cooce il e
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

The application data sheet is part of the provisional or nonprovisional appli
bibliographic data arranged in a format specified by the United States Pate
This document may be completed electronically and submitted to the Ot
document may be printed and included in a 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 to
[] 37CFR5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Inventor 1

Legal Name

Prefix| Given Name Middle Name | Family Name | Suffix
Jinfa

Residence Information (Select One) () US Residency

City Redwood City | State/Province

Mailing Address of Inventor:

Address 1 c/o Gilead Sciences, Inc.

Address 2 333 Lakeside Drive

City Foster City ‘ State/Province | CA

Postal Code 94404 | Country i us

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Dhanapalan Nagarathnam

Residence Information (Select One) (o) US Residency () Non US Residency () Active US Military Service

City | Bethany | State/Province | CcT | Country of Residence i | us

Mailing Address of Inventor:

Address 1 ¢/o Gilead Sciences, Inc.

Address 2 333 Lakeside Drive

City Foster City ‘ State/Province | CA
Postal Code 94404 | Country i ‘ us

Inventor 3

Legal Name

Prefix| Given Name Middle Name

Michael Joseph

Residence Information (Select One) (¢) US Residency

EFS Web 2.2.6

Gilead Exhibit 2024
PGR2023-00046 - Page 00702



Under the Paperwork Reduction Act of 1995, no persons are required

Attorney D

Application Data Sheet 37 CFR 1.76 —
Application Number ‘

Title of Invention | NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

City | Doylestown State/Province |PA |country of Residence i | US

Mailing Address of Inventor:

Address 1 c/o Gilead Sciences, Inc.

Address 2 333 Lakeside Drive

City Foster City ‘ State/Province | CA
Postal Code 94404 | Country i us

Inventor 4

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

Peiyuan

Residence Information (Select One) (¢ US Residency

City | Totowa | State/Province

Mailing Address of Inventor:

Address 1 c/o Gilead Sciences, Inc.

Address 2 333 Lakeside Drive

City Foster City ‘ State/Province | CA
Postal Code ‘ 94404 | Country i ‘ us

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button. Add

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 104538

Email Address | | Add Email | |[Remove Email|

Application Information:

Title of the Invention NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

Attorney Docket Number| 03956.053800.4 Small Entity Status Claimed [ |
Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) Suggested Figure for Publication (if any)
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Under the Paperwork Reduction Act of 1995, no persons are required

Attorney D

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

Publication Information:
[[1] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Req uest Not to PuinSh_ | hereby request that the attarhad annlicatian nnt ha nihlichad 1indar

[[] 35U.S.C. 122(b) and certify that the invention disclost
subject of an application filed in another country, or unt
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitio
this information in the Application Data Sheet does not constitute ¢
Either enter Customer Number or complete the Representative M
Number will be used for the Representative Information during pro

Please Select One: (e Customer Number ‘ O us
Customer Number 104538

Domestic Benefit/National Stage Informa

This section allows for the applicant to either claim benefit u
National Stage entry from a PCT application. Providing this
specific reference required by 35 U.S.C. 119(e) or 120, and

Prior Application Status | Pending
Application Number Continuity Type
Continuation of 13609614 | 2012-09-11
Prior Application Status | Patented
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
13609614 Continuation of 13099671 2011-05-03 8334270 2012-12-18
Prior Application Status | Patented Remove
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
13099671 Continuation of 12053015 20NR-N3-71 79RA5RN 2011-06-21

Prior Application Status | Expired

Application Number Continuity Type

12053015 non provisional of

Prior Application Status | Expired

Application Number Continuity Type
12053015 non provisionalof | C.ooel.o e e o
EFS Web 2.2.6
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Under the Paperwork Reduction Act of 1995, no persons are required

Attorney D

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.

Add

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign apg
constitutes the claim for priority as required by 35 U.S.C. 119(b) anc
that is eligible for retrieval under the priority document exchange prc
automatically attempt retrieval pursuant to 37 CFR 1.55(h){1) and (2
responsibility for ensuring that a copy of the foreign application is re
property office, or a certified copy of the foreign priority application i

Application Number Country | Fil

Additional Foreign Priority Data may be generated within 1
Add button.

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition

Applications

This application (1} claims priority to or the benefit of an
[] contains, or contained at any time, a claim to a claimed i
16, 2013.

Authorization to Permit Access:

[] Authorization to Permit Access to the Instant Application by the Participating Offices

EFSWeb 226
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Under the Paperwork Reduction Act of 1995, no persons are required

Attorney D

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

If checked, the undersigned hereby grants the USPTO authority to ¢
the Japan Patent Office (JPO), the Korean Intellectual Property Offi
and any other intellectual property offices in which a foreign applical
is filed access to the instant patent application. See 37 CFR 1.14(c)
does not wish the EPO, JPO, KIPO, WIPO, or other intellectual prof
to the instant patent application is filed to have access to the instant

In accordance with 37 CFR 1.14(h)(3), access will be provided to a:

to: 1) the instant patent application-as-filed; 2) any foreign applicatic

claims priority under 35 U.S.C. 119(a)-(d) if a copy of the foreign ap, L.

37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is
sought in the instant patent application.

In accordance with 37 CFR 1.14(c), access may be provided to info

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 inventare nindar 7 MER 1 AR) thie cantinn chniild nnt ha ~rnmnlatad
The information to be provided in this section is the name and addre¢

1.43; or the name and address of the assignee, person to whom the

who otherwise shows sufficient proprietary interest in the matter wh

applicant under 37 CFR 1.46 (assignee, person to whom the invent

proprietary interest) together with one or more joint inventors, then t

identified in this section.

@ Assignee O Legal Representative

O Person to whom the inventor is obligated to assign.

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.

Organization Name | 0.1 pharmasset LLC

Mailing Address Information:

Address 1 c/o Gilead Sciences, Inc.

Address 2 333 Lakeside Drive

City Foster City State/Province CA
Country i| US Postal Code 94404
Phone Number Fax Number
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Under the Paperwork Reduction Act of 1995, no persons are required

Attorney D

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button.

Add

Non-Applicant Assignee Information:

Providing assignment information in this section does not subsitute -
have an assignment recorded by the Office.

Assignee 1

Complete this section only if non-applicant assignee information is ¢
accordance with 37 CFR 1.215(b). Do not include in this section an
inventor is obligated to assign, or person who otherwise shows suffi
include the name of the applicant(s).

L

If the Assignee is an Organization check here.

Organization Name Gilead Pharmasset LLC

Mailing Address Information:

Address 1 c/o Gilead Sciences, Inc.

Address 2 333 Lakeside Drive

City Foster City State/Province

CA

Country i us Postal Code

94404

Phone Number Fax Number

Email Address

Additional Assignee Data may be generated within this form by selecting the Add button.

Add

Signature:

NOTE: This form must be sighed in accordance with 37 CF
certifications

Signature [/Leila Marcovici/

First Name | Leila Last Name Marcovici

Additional Sighature may be generated within this form by

I Ramnua I
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Under the Paperwork Reduction Act of 1995, no persons are required

Attorney D

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

This collection of information is required by 37 CFR 1.76. The infc
is to file (and by the USPTO to process) an application. Confident
collection is estimated to take 23 minutes to complete, including g:
sheet form to the USPTO. Time will vary depending upon the indi
complete this form and/or suggestions for reducing this burden, sh
Trademark Office, U.S. Department of Commerce, P.O. Box 1450,
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commis
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain in
a patent application or patent. Accordingly, pursuant to the requirements ¢
of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information soli
used by the U.S. Patent and Trademark Office is to process and/or examir
furnish the requested information, the U.S. Patent and Trademark Office
result in termination of proceedings or abandonment of the application or €

The information provided by you in this form will be subject to the following 1vuunic 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.

A record from this system of records may be disclosed, as :
administrative tribunal, including disclosures to opposing counse

A record in this system of records may be disclosed, as a rt
individual, to whom the record pertains, when the individual has
the record.

A record in this system of records may be disclosed, as a rt
order to perform a contract. Recipients of information shall be re
amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under t
as a routine use, to the International Bureau of the World Intellec

A record in this system of records may be disclosed, as a rt
review (35 U.S.C. 181) and for review pursuant to the Atomic En

A record from this system of records may be disclosed, as i
during an inspection of records conducted by GSA as part of tha
management practices and programs, under authority of 44 U.S.
GSA regulations governing inspection of records for this purpose
disclosure shall not be used to make determinations about indivi

A record from this system of records may be disclosed, as i
to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C
CFR 1.14, as a routine use, to the public if the record was filed it
terminated and which application is referenced by either a publis
patent.

A record from this system of records may be disclosed, as :

USPTO becomes aware of a violation or potential violation of lav. _.

g
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Electronic Patent Application Fee Transmittal
Application Number:
Filing Date:
Title of Invention: NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS
First Named Inventor/Applicant Name: Jinfa Du
Filer: Leila Kaplus Marcovici/Maria Miglio
Attorney Docket Number: 03956.053800.4
Filed as Large Entity
Track | Prioritized Examination - Nonprovisional Application under 35 USC 111(a) Filing Fees
Description Fee Code Quantity Amount Suz-s'l';(tsa)l in
Basic Filing:
Utility application filing 1011 1 280 280
Utility Search Fee 111 1 600 600
Utility Examination Fee 1311 1 720 720
Request for Prioritized Examination 1817 1 4000 4000
Pages:
Claims:
Miscellaneous-Filing:
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Description Fee Code Quantity Amount SuIL:’-S'I';(t;)I in

Publ. Fee- Early, Voluntary, or Normal 1504 1 300 300

OTHER PUBLICATION PROCESSING FEE 1808 1 130 130
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
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Electronic Acknowledgement Receipt

EFS ID: 17156192
Application Number: 14057675
International Application Number:
Confirmation Number: 4233

Title of Invention:

NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

First Named Inventor/Applicant Name:

Jinfa Du

Customer Number:

104538

Filer:

Leila Kaplus Marcovici/DAVID NGUY

Filer Authorized By:

Leila Kaplus Marcovici

Attorney Docket Number: 03956.053800.4
Receipt Date: 18-0CT-2013
Filing Date:
Time Stamp: 16:24:27

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $6030

RAM confirmation Number 3515
Deposit Account 503939
Authorized User NGUY, DAVID

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)
Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)
Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)
File Listing:
Document .. . File Size(Bytes Multi Pages
Document Description File Name ( y ) . . g
Number Message Digest | Part/.zip| (if appl.)
03956053800-4Track1R t 153187
1 TrackOne Request PDFrac equest. no 2
25h848c9h719e33¢1c8e03754183146c2890)
96ac
Warnings:
Information:
1697971
2 Oath or Declaration filed 03956053800-4-Declaration.pdf no 6
c1fc5e1448d905echce2ae74534ef1c0e218
Warnings:
Information:
5202114
3 039560538004- s 603
Specification_REVISED2.pdf Y
7ed4ddabb15d6f2c3bd677aa699bcdbh832
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Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 679
Claims 680 692
Abstract 693 693
Warnings:
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1504334
4 Application Data Sheet 03956053800-4ADS.pdf no 8
c5a89cac2772cdb%9e0011{f5efe7d3501ad0
el74
Warnings:
Information:
40247
5 Fee Worksheet (SB06) fee-info.pdf no 2
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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 as a
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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03956.053800.4 PATENT APPLICATION

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application No.: 14/057,675 )
: Examiner: Not yet assigned
First Named Inventor: )
: Group Art Unit: Not yet assigned
JINFA DU )
: Confirmation No.: 4233
Filed: October 18, 2013 )
For: NUCLEOSIDE )
PHOSPHORAMIDATE :
PRODRUGS ) October 22,2013

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

PRELIMINARY AMENDMENT

Sir:
A. Introduction
Prior to examination on the merits of the above-identified application,

please amend the application as follows and consider the following remarks.
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B. Amendments to the Specification

At page 1, line 1, immediately after the title of invention and before the
section titled “Field of Invention,” please add the following section heading and paragraph:
CROSS-REFERENCE TO RELATED APPLICATIONS

This application is a continuation application of U.S. Patent Application No.
13/609,614, filed September 11, 2012, which is a continuation of U.S. Patent Application
No. 13/099,671, filed May 3, 2011, which issued as U.S. Patent No. 8,334,270 on
December 18, 2012, which is a continuation of U.S. Patent Application No. 12/053,015,
filed March 21, 2008, which issued as U.S. Patent No. 7,964,580 on June 21, 2011, which
claims the benefit of U.S. Provisional Application No. 60/982,309, filed October 24, 2007,
and U.S. Provisional Application No. 60/909,315, filed March 30, 2007. The entire
contents of the aforementioned applications are incorporated herein by reference in their

entirety.
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C. Amendments to the Claims:

The following listing of the claims replaces all prior versions and listings.

1.-3.  (Cancelled).

4. (New) A method of treating a human infected by hepatitis C virus,
comprising administering to the subject an effective amount of an NS5a inhibitor and an

effective amount of a compound represented by the following formula:

RS ()

0 R’ / NH

R2
S ‘<
ROt 2 NiltnP—o0 0
T b
CO,R? OR! CH,
HO\\\s %’/F

wherein

R' is hydrogen, methyl, ethyl, n-propyl, i-propyl, or a substituted or
unsubstituted phenyl, where the substitutent of the substituted
phenyl is at least one of a CH3, OCH3, F, Cl, Br, 1, nitro, cyano, and
a CH3.( X, where X is F, Cl, Br, or I, and q is 1-3;

R’ is hydrogen or CHj;

R* is H and R* is H, CH3, CH(CH3),, CH,CH(CH3),, CH(CH:)CH,CHj,
CH,Ph, CH,-indol-3-yl, -CH,CH,SCH3, CH,CO5H, CH,C(O)NH,,
CH,CH,COOH, CH,CH,C(O)NH,, CH,CH,CH,CH,NH,, -
CH,CH,CH,NHC(NH)NH,, CH,-imidazol-4-yl, CH,OH,
CH(OH)CHj3;, CH,((4'-OH)-Ph), CH,SH, or lower cycloalkyl, or
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R* is CHs, CH(CHa),, CH,CH(CHs),, CH(CH3)CH,CH3, CH,Ph, CH,-
indol-3-yl, -CH,CH,SCH3, CH,CO,H, CH,C(O)NH,,
CH,CH,COOH, CH,CH,C(O)NH,, CH,CH,CH,CH,NH,, -
CH,CH,CH;NHC(NH)NH,, CH»-imidazol-4-yl, CH,OH,
CH(OH)CHj3, CHy((4'-OH)-Ph), CH,SH, or lower cycloalkyl and
R is H;

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

di(lower alkyl)amino-lower alkyl; and

R” and R® are independently H, F, Cl, Br, I, OH, OCH3, SH, SCH3, NH,,
NHCH3, N(CH3),, CHi, CH3 (X, where X is F, Cl, Br, or I and q is
1 to 3, vinyl, CO,H, CO,CH3, CONH,, CONHCH?3, or CON(CHs),,
wherein R' is a C; 99 alkyl; a C; 59 cycloalkyl; a C»-Cs alkenyl, a C,-
Cs alkynyl.

(New) The method of claim 4, wherein the compound is

0

fk/lj\:l
s || N7 0
O B v —O O
NW A
0 CH;
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D. Remarks

Claims 1-3 have been cancelled without prejudice or disclaimer of subject
matter. Claims 4 and 5 have been added, with claim 4 being in independent form. Support
for the new claims may be found in the subject specification as filed. The specification has
been amended to provide a cross-reference to related applications. Applicant submits that
no new matter has been added.

Early and favorable action on the merits is respectfully requested.

Applicant’s undersigned attorney may be reached in our New York office
by telephone at (212) 218-2100. All correspondence should continue to be directed to our

address given below.

Respectfully submitted,

/Leila K. Marcovici/
Leila K. Marcovici
Attorney for Applicant
Registration No.: 66,066

FITZPATRICK, CELLA, HARPER & SCINTO
1290 Avenue of the Americas

New York, New York 10104-3800

Facsimile: (212) 218-2200

FCHS_WS 9502215v1.doc
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Filer Authorized By:
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Multipart Description/PDF files in .zip description
Document Description Start End
Preliminary Amendment 1 1
Specification 2 2
Claims 3 4
Applicant Arguments/Remarks Made in an Amendment 5 5
Warnings:
Information:
Total Files Size (in bytes){ 117982

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
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form of the signature.

Signature ILeila Marcovici/ Date (YYYY-MM-DD) 2013-10-23

Name/Print Leila Marcovici Registration Number 66066

This collection of information is required by 37 CFR 1.97 and 1.9
public which is to file (and by the USPTO to process) an applicat
1.14. This collection is estimated to take 1 hour to complete, inc
application form to the USPTO. Time will vary depending upon t
require to complete this form and/or suggestions for reducing thit
Patent and Trademark Office, U.S. Department of Commerce, P
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND 1
VA 22313-1450.

EFS Web 2.1.17

Gilead Exhibit 2024
PGR2023-00046 - Page 00757



Privacy Act Statement
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Department of Justice to determine whether the Freedo

A record from this system of records may be disclos
court, magistrate, or administrative tribunal, including di
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request involving an individual, to whom the record pert
Member with respect to the subject matter of the record
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requirements of the Privacy Act of 1974, as amended,

A record related to an International Application filed
may be disclosed, as a routine use, to the International
to the Patent Cooperation Treaty.
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National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

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 pras
2906. Such disclosure shall be made in accordance wi
purpose, and any other relevant (i.e., GSA or Commerc
determinations about individuals.
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an application which became abandoned or in which the
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enforcement agency, if the USPTO becomes aware of ¢

EFS Web 2.1.17

Gilead Exhibit 2024
PGR2023-00046 - Page 00758



Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed
Under the Paperwork Reduction Act of 1995, no persons are rec

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 14057675
Filing Date 2013-10-18
First Named Inventor ‘ Jinfa Du

Art Unit | 1623
Examiner Name ‘ Unassigned

Attorney Docket Number |03956_053800_4

U.S.PATENTS Remove
. . . Danae CAaliimne | inac whara
E).(gn'uner Cite Patent Number Kind Issue Date A
Initial No Code!? o]
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICA
Examiner| .. Publication Kind | Publication N
e Cite No
Initial Number Codel| Date [« JST PN .
Figures Appear
1 20060040890 A1 2006-02-23 Martin et al.
2 20060035866 A1 2006-02-16 Cannizzaro et al.
3 20060014943 A1 2006-01-19 Dempcy et al.
4 20060003951 A1 2006-01-05 Mekouar et al.
5 20050267018 A1 2005-12-01 Blatt et al.
EFS Web 2.1.17
Gilead Exhibit 2024

PGR2023-00046 - Page 00759



INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 14057675
Filing Date 2013-10-18
First Named Inventor ‘ Jinfa Du

Art Unit | 1623
Examiner Name ‘ Unassigned

Attorney Docket Number |03956.053800.4

6 20050261237 A1l 2005-11-24 Boojamra et al.

7 20050227947 Al 2005-10-13 Chenetal.

8 20050215513 A1l 2005-09-29 Boojamra et al.

9 20050164960 Al 2005-07-28 Olsen et al.

10 20050154056 A1l 2005-07-14 Yang et al.

1 20050148534 Al 2005-07-07 Castellino et al.

12 20050137161 A1l 2005-06-23 Sommadossi et al.
13 20050130931 Al 2005-06-16 Boyer et al.

14 20050124532 A1l 2005-06-09 Sommadossi et al.
15 20050090660 Al 2005-04-28 Watanabe et al.
16 20050080034 A1l 2005-04-14 Standring et al.

EFS Web 2.1.17

Gilead Exhibit 2024
PGR2023-00046 - Page 00760



INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 14057675
Filing Date 2013-10-18
First Named Inventor ‘ Jinfa Du

Art Unit | 1623
Examiner Name ‘ Unassigned

Attorney Docket Number |03956.053800.4

17 20050075309 Al 2005-04-07 Storer et al.
18 20050031588 A1l 2005-02-10 Sommadossi et al.
19 20050026853 Al 2005-02-03 Mekouar et al.
20 20050020825 A1l 2005-01-27 Storer et al.

21 20050009737 Al 2005-01-13 Clark

22 20040266996 A1l 2004-12-30 Rabi

23 20040265969 Al 2004-12-30 Lietal.

24 20040259934 A1l 2004-12-23 Olsen et al.
25 20040254141 Al 2004-12-16 Schinazi et al.
26 20040248892 A1l 2004-12-09 Wang

27 20040229840 Al 2004-11-18 Bhat et al.

EFS Web 2.1.17

Gilead Exhibit 2024
PGR2023-00046 - Page 00761



INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 14057675
Filing Date 2013-10-18
First Named Inventor ‘ Jinfa Du

Art Unit | 1623
Examiner Name ‘ Unassigned

Attorney Docket Number |03956.053800.4

28 20040229839 A1l 2004-11-18 Babu et al.

29 20040214844 Al 2004-10-28 Otto et al.

30 20040191824 A1l 2004-09-30 Dempcy et al.

31 20040167140 Al 2004-08-26 Schinazi et al.

32 20040110717 A1l 2004-06-10 Carroll et al.

33 20040102414 Al 2004-05-27 Sommadossi et al.
34 20040101535 A1l 2004-05-27 Sommadossi et al.
35 20040097462 Al 2004-05-20 Sommadossi et al.
36 20040097461 A1l 2004-05-20 Sommadossi et al.
37 20040072788 Al 2004-04-15 Bhat et al.

38 20040067901 A1l 2004-04-08 Bhat et al.

EFS Web 2.1.17

Gilead Exhibit 2024
PGR2023-00046 - Page 00762



INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 14057675
Filing Date 2013-10-18
First Named Inventor ‘ Jinfa Du

Art Unit | 1623
Examiner Name ‘ Unassigned

Attorney Docket Number |03956.053800.4

39 20040063622 A1l 2004-04-01 Sommadossi et al.
40 20040059104 Al 2004-03-25 Cook et al.

41 20040023901 A1l 2004-02-05 Cook et al.

42 20040023240 Al 2004-02-05 Marliere et al.

43 20040014108 A1l 2004-01-22 Eldrup et al.

44 20040006007 Al 2004-01-08 Gosselin et al.

45 20030187018 A1l 2003-10-02 Llinas -Brunet et al.
46 20030153744 Al 2003-08-14 Mekouar et al.

47 20030144502 A1l 2003-07-31 Pietrzkowski et al.
48 20030120071 Al 2003-06-26 McGuigan et al.
49 20030060400 A1l 2003-03-27 LaColla et al.

EFS Web 2.1.17

Gilead Exhibit 2024
PGR2023-00046 - Page 00763



INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 14057675
Filing Date 2013-10-18
First Named Inventor ‘ Jinfa Du

Art Unit | 1623
Examiner Name ‘ Unassigned

Attorney Docket Number |03956.053800.4

50 20030050229 A1 2003-03-13 Sommadossi et al.
If you wish to add additional U.S. Published Application citation information please click the Add button. Add
FOREIGN PATE! B
Examiner| Cite | Foreign Document Country Kind |F
Initial* No | Number2 Code? | Code4| C
1 |2007/088148 wo A1 |2007-08-00 |SMITHKLINE BEECHAM H
CORP.
SQUIBB BRISTOL
2 2007/092000 WO A1 2007-08-16 | \VERS CO. ]
3 2007/093901 WO A1 2007-08-23 PFIZER LTD. ]
4 2007/095269 WO A2 2007-08-23 | MERCK & CO., INC. ]
5 2008/010921 WO A2 2008-01-24 GILEAD SCIENCES INC. ]
6 2008/045419 WO A1 2008-04-17 | PHARMASSET INC. ]
CT BADAN MOLEKULAR
7 2008/048128 WO A1 2008-04-24 | MAKRO ]
UNIV. COLLEGE
8 2008/062206 WO A2 2008-05-29 | CARDIFF CONSULTANT ]
LTD.
EFS Web 2.1.17
Gilead Exhibit 2024

PGR2023-00046 - Page 00764



Application Number 14057675
Filing Date 2013-10-18
INFORMATION DISCLOSURE First Named Inventor ‘ Jinfa Du
STATEMENT BY APPLICANT  ——— =
( Not for submission under 37 CFR 1.99)
Examiner Name ‘ Unassigned
Attorney Docket Number | 03956.053800.4
IDENIX
9 2008/082601 WO A2 2008-07-10 PHARMACEUTICALS |:|
INC.
10 2008/079206 WO A1 2008-07-03 MERCK & CO., INC. ]
11 2008/085508 WO A2 2008-07-17 MERCK & CO., INC. |:|
ANGELETTIP IST
12 2008/142055 WO A2 2008-11-27 RICHERCHE BIO ]
EISAL CORP OF NORTH
13 2009/052287 WO Al 2009-04-23 AMERICA |:|
HETERO RESEARCH
14 2009/115893 WO A2 2009-09-24 FOUNDATION ]
ALNYLAM
15 2009/120878 WO A2 2009-10-01 PHARMACEUTICALS |:|
INC.
16 2009/129120 WO A2 2009-10-22 RFS PHARMA LLC ]
17 2009/152095 WO A2 2009-12-17 PHARMASSET INC. |:|
ANADYS
18 2010/042834 WO A1 2010-04-15 PHARMACEUTICALS ]
INC.
19 2010/075554 WO Al 2010-07-01 PHARMASSET INC. |:|
EFS Web 2.1.17
Gilead Exhibit 2024

PGR2023-00046 - Page 00765



Application Number 14057675
Filing Date 2013-10-18

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ‘ Jinfa Du
Art Unit | 1623

Examiner Name ‘ Unassigned
Attorney Docket Number |03956.053800.4

20 | 2010/080878 WO A1l 2010-07-15 | SCYNEXIS INC. ]

If you wish to add additional Foreign Patent Document citation information please click the Add button ~ Add

NON-PATENT LITER

Include name of the author (in CAPITAL LETTE
(book, magazine, journal, serial, symposium, ca
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

1 Halstead, S. B., "Pathogenesis of Dengue: Challenges to Molecular Biology," Science, Vol. 239, pages 476 - 481 H
(1988)
2 Hijikata et al., "Two Distinct Proteinase Activities required for the Processing of a Putative Nonstructural Precursor |:|

Protein of Hepatitis C Virus," J. Virol, Vol. 67, No. 8, pages 4665 - 4675 (1993)

3 Jin et al., "Expression, Isolation, and characterization of the Hepatitis C Virus ATPase/RNA Helicase," Archives of |:|
Biochemistry and Biophysics, Vol. 323, No. 1, pages 47 - 53 {1995)

4 Kim et al., "C-Terminal Domain of the Hepatitis C Virus NS3 Protein Contains an RNA Helicase Activity," Biochemical |:|
and Biophysical Research Communications, Vol. 215, No. 1, pages 160 - 166 (1995)

Koonin et al., "Evolution and Taxonomy of Positive-Strand RNA Viruses: Implications of Comparatives Analysis of
5 Amino Acid Sequences," Critical Reviews in Biochemistry and Molecular Biology, Vol. 28, No. 5, pages 375 - 430 ]
(1993)

Lohmann et al., "Biochemical Properties of Hepatitis '

6 Identification of Amino Acid Sequence Motifs Essenti.
8428 (1997)
7 Meyers et al., "Molecular Characterization of Pestivirt
8 Moennig et al., "The Pestiviruses," Advances in Virus Research, Vol. 41, pages 53 - 99 (1992) |:|

EFS Web 2.1.17

Gilead Exhibit 2024
PGR2023-00046 - Page 00766



Application Number 14057675
Filing Date 2013-10-18
INFORMATION DISCLOSURE First Named Inventor ‘ Jinfa Du
STATEMENT BY APPLICANT ———— =
( Not for submission under 37 CFR 1.99)
Examiner Name ‘ Unassigned
Attorney Docket Number |03956.053800.4
9 Monath, T. P., M.D., "Japanese Encephalitis - A Plag -~ ~ #h~ Nrinnt TR Enal 1 RMad Al 240 Mo A0 nnnnn aad ‘
643 (September 8, 1988)
10 Nietal., "Progress and development of small molecuic nuv anuviars, wuncin UNMIIVIL T DITUY DJIDLUVETY & |:|
Development, Vol. 7, No. 4, pages 446 - 459 (2004) ‘ ‘
1 Tan et al., "Hepatitis C Therapeutics: current Status ¢
881 (2002)
12 Tomei et al., "NS3 Is a Serine Protease Required for
7, pages 4017 - 4026 (1993)
13 Walker et al., "Promising candidates for the treatmen
8, pages 1269 - 1280 (2003)
||
14 Warrener et al., "Pestivirus NS3 (p80) Protein Possesses RNA Helicase Activity," J. Virol., Vol. 69, No. 3, pages 1720 - |:|
1726 (1995)
15 Wiskerchen et al., "Pestivirus Gene Expression: Prot
Polyprotein Processing, Virology, Vol. 184, pages 34
| |
|
16 Wu et al., "Targeting NS5B RNA-Dependent RNA Po
Infectious Disorders, Vol. 3, No. 3, pages 207 - 219 (.
Xu et al., "Bovine Viral Diarrhea Virus NS3 Serine Pr(
17 and Molecular Model of an Enzyme Essential for Pes
(1997)
18 Yuan et al., "Expression, Purification, and Partial Characterization of HCV RNA Polymerase," Biochemical and |:|
Biophysical Research Communications, Vol. 232, No. 1, pages 231 - 235 (1997)
19 Zhong et al., "Identification and characterization of an RNA-Dependent RNA Polymerase Activity within the |:|
Nonstructural Protein 5B Region of Bovine Viral Diarrhea Virus," J. Virol., Vol. 72, No. 11, pages 9365 - 9369 (1998)

EFS Web 2.1.17

Gilead Exhibit 2024
PGR2023-00046 - Page 00767



INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 14057675
Filing Date 2013-10-18
First Named Inventor ‘ Jinfa Du

Art Unit | 1623
Examiner Name ‘ Unassigned

Attorney Docket Number |03956.053800.4

20

Aquaro et al., "Activities of Masked 2',3'-Dideoxynucleoside Monophosphate Derivaties Against Human

Immunodeficiency Virus in Resting Macrophages," Al
- 177 {2000)

21

Chapman et al., "Purification of PMPA Amidate Prodi
Diastereomerically Pure GS-7340," Nucleosides, Nu¢
(2001)

22

Chapman et al., "Practical Synthesis, Separation, and Stereochemical Assignment of the PMPA Pro-Drug GS-7340," |:|
Nucleosides, Nucleotides & Nucleic Acids, Vol. 20, No. 4 - 7, pages 621 - 628 (2001)

23

Eisenberg et al., "Metabolism of GS-7340, A Novel P
Blood," Nucleosides, Nucleotides & Nucleic Acids, V¢

24

Lee et al., "Selective Intracellular Activation of a Nove
Transcriptase Inhibitor Tenofovir Leads to Preferentic
Antimicrobial Agents and Chemotherapy, Vol. 49, No

25

McGuigan et al., "Synthesis, anti-human immunodefi
ester-modified phosphoramidate derivatives of stavuc
473 - 479 (1998)

26

Murakami et al., "The Mechanism of Action of beta-D
Metabolic Pathway Leading to beta-D-2'-Deoxy-2'-Flu
Hepatitis C Virus RNA-Dependent RNA Polymerase,’
458 - 464 (2008)

27

Murakami et al., "Mechanism of Activation of beta-D-.
C Virus NS5B RNA Polymerase," Antimicrobial Agen
2007)

28

Ray et al., "Intracellular Metabolism of the Nucleotide
Virus Agent,” Antimicrobial Agents and Chemotherap

29

Stuyver et al., "Inhibition of the Subgenomic Hepatitis
Antimicrobial Agents and Chemotherapy, Vol. 48, No

If you wish to add additional non-patent literature document citati

EFS Web 2.1.17

Gilead Exhibit 2024
PGR2023-00046 - Page 00768



INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 14057675

Filing Date 2013-10-18
First Named Inventor ‘ Jinfa Du

Art Unit | 1623
Examiner Name ‘ Unassigned

Attorney Docket Number | 03956.053800.4

EXAMINER SIGNATURE

Examiner Signature

*EXAMINER: Initial if reference considered, whether or not citatic
citation if not in conformance and not considered. Include copy «

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP
Standard ST.3). 3 For Japanese patent documents, the indication of the year of |
4 Kind of document by the appropriate symbols as indicated on the document un:

English language translation is attached.

EFS Web 2.1.17

Gilead Exhibit 2024
PGR2023-00046 - Page 00769



Application Number 14057675
Filing Date 2013-10-18

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ‘ Jinfa Du

Art Unit | 1623
Examiner Name ‘ Unassigned

Attorney Docket Number |03956.053800.4

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the 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 the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information ~i=~'=~=rmn ~fmdmmmcmd viimn ilad i o commnsnianbion fonns ~
foreign patent office in a counterpart foreign application,
after making reasonable inquiry, no item of information con
1 any individual designated in 37 CFR 1.56(c) more than tl
statement. See 37 CFR 1.97(e)(2).

[[] See attached certification statement.
[] The fee setforth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature ILeila Marcovici/ Date (YYYY-MM-DD) 2013-10-23

Name/Print Leila Marcovici Registration Number 66066

This collection of information is required by 37 CFR 1.97 and 1.9
public which is to file (and by the USPTO to process) an applicat
1.14. This collection is estimated to take 1 hour to complete, inc
application form to the USPTO. Time will vary depending upon t
require to complete this form and/or suggestions for reducing thit
Patent and Trademark Office, U.S. Department of Commerce, P
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND 1
VA 22313-1450.

EFS Web 2.1.17

Gilead Exhibit 2024
PGR2023-00046 - Page 00770



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. Accordir —"-

that: (1) the general authority for the collection of this informatic
is voluntary; and (3) the principal purpose for which the informat
process and/or examine your submission related to a patent apj
information, the U.S. Patent and Trademark Office may not be ¢
result in termination of proceedings or abandonment of the appllcatlon or expiration of the patent

The information provided by you in this form will be subject to the following routine uses:

1.

Y WS FUR S G Y JUPUGIY . S S DUQ UG SR S S |

The information on this form will be treated confider*~!"'s ¢~ #hn ~vtant allauad vindav dha Evandans ~f Infavmadine Aad

(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Re
Department of Justice to determine whether the Freedo

A record from this system of records may be disclos
court, magistrate, or administrative tribunal, including di
negotiations.

A record in this system of records may be disclosec
request involving an individual, to whom the record pert
Member with respect to the subject matter of the record

A record in this system of records may be disclosec
the information in order to perform a contract. Recipien
requirements of the Privacy Act of 1974, as amended,

A record related to an International Application filed
may be disclosed, as a routine use, to the International
to the Patent Cooperation Treaty.

A record in this system of records may be discloseq, as a rouune use, 10 anowner reaeral agency Tor purposes or
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

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 pras
2906. Such disclosure shall be made in accordance wi
purpose, and any other relevant (i.e., GSA or Commerc
determinations about individuals.

A record from this system of records may be disclos
the application pursuant to 35 U.S.C. 122(b) or issuanc:
may be disclosed, subject to the limitations of 37 CFR 1
an application which became abandoned or in which the
referenced by either a published application, an applica

A record from this system of records may be disclos
enforcement agency, if the USPTO becomes aware of ¢

EFS Web 2.1.17

Gilead Exhibit 2024
PGR2023-00046 - Page 00771



Doc code: IDS
Doc description: Information Disclosure Statement (IDS) Filed
Under the Paperwork Reduction Act of 1995, no persons are rec

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 14057675
Filing Date 2013-10-18
First Named Inventor ‘ Jinfa Du

Art Unit | 1623
Examiner Name ‘ Not yet assigned

Attorney Docket Number |03956_053800_4

U.S.PATENTS Remove
. . . Danae CAaliimne | inac whara
E).(gn'uner Cite Patent Number Kind Issue Date A
Initial No Code!? o]
1 8334270 B2 2012-12-18 Sofia et al.
2 8173621 B2 2012-05-08 Du et al.
3 8551973 B2 2013-10-08 Bao et al.
4 7754699 B2 2010-07-13 Chun et al.
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| Cite No Publication Kind | Publication N
Initial* Number Code'| Date o]
1 20100081628 A1 2010-04-01 Du et al.
2 20100279973 A1 2010-11-04 Chun et al.
EFS Web 2.1.17
Gilead Exhibit 2024

PGR2023-00046 - Page 00772



Application Number 14057675

Filing Date 2013-10-18

INFORMATION DISCLOSURE

First Named Inventor ‘ Jinfa Du

STATEMENT BY APPLICANT

i~ Art Unit | 1623
( Not for submission under 37 CFR 1.99)

Examiner Name ‘ Not yet assigned

Attorney Docket Number | 03956.053800.4

3 20110015146 Al 2011-01-20 Sofia et al.
4 20100298257 A1l 2010-11-25 Ross et al.
5 20110251152 Al 2011-10-13 Ross et al.
6 20100286083 A1l 2010-11-11 Bao et al.

7 20120107278 Al 2012-05-03 Berrey et al.
8 20110245484 A1l 2011-10-10 Ross et al.
9 20130029929 Al 2013-01-31 Sofia et al.
10 20130137654 A1l 2013-05-30 Ross et al.
1 20130165401 Al 2013-06-27 Ross et al.
12 20130165644 A1l 2013-06-27 Ross et al.

If you wish to add additional U.S. Published Application citation information please click the Add button. Add

FOREIGN PATENT DOCUMENTS

Remove

EFS Web 2.1.17

Gilead Exhibit 2024
PGR2023-00046 - Page 00773



INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Application Number

14057675

Filing Date

2013-10-18

First Named Inventor ‘ Jinfa Du

i~ Art Unit | 1623
( Not for submission under 37 CFR 1.99)
Examiner Name ‘ Not yet assigned
Attorney Docket Number | 03956.053800.4
Examiner| Cite | Foreign Document Country Kind |F
Initial* No | Number3 Code? | Code4|C
1 2006/050161 WO A2 2006-05-11 PHARMACEUTICALS, ]
INC.
2 2007/095269 WO A2 2007-08-23 MERCK & CO., INC. ]
GENELABS
3 2006/116557 WO A1 2006-11-02 TECHNOLOGIES, INC. ]
If you wish to add additional Foreign Patent Document citation in
NON-PATENT LITER
. . Include name of the author (in CAPITAL LETTE
Examiner| Cite . . .
Initials* | No (book, magazine, journal, serial, symposium, ca
publisher, city and/or country where published.
GUDMUNDSSON, Kristjan S., et al., "Phosphoramidi
1 Deazaadenosine with Potent Activity Against HIV anc
1929-1937.
SIDDIQUI, Adam Q., et al., "The Presence of Substitt
2 of d4T Enhances Anti-HIV Efficacy in Cell Culture: A
42:393-399. ‘ ‘
3 DUMEZ, Darin, et al., "Large-Scale Synthesis and Formulation of GMP-Grade Stampidine, a New Anti-HIV Agent,” |:|
Arzneim.-Forsch./Drug Res. (2006) 56(2a):136-151.
GUDMUNDSSON, Kristjan S., et al., "Phosphoramidi
4 Nucleosides with Potent Activity Against HIV and HB'
(10):1953-1961.
5 NAKAYAMA, Kensaku, et al., "A Highly Enantioselective Synthesis of Phosphate Triesters," J. Am. Chem. Soc. (1990) |:|

112:6936-6942.
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 14057675

Filing Date 2013-10-18
First Named Inventor ‘ Jinfa Du

Art Unit | 1623
Examiner Name ‘ Not yet assigned

Attorney Docket Number | 03956.053800.4

EFS Web 2.1.17

6 WOZNIAK, Lucyna A., et al., "The stereospecific synte~ric ~f D chiral hinehacnbhatan cnd dhaic anclaccins e dha Ginn
reaction,” Chem. Soc. Rev. (2003) 32:158-169.
7 UCHIYAMA, Mamoru, et al., "O-Selective PhOSphOFylauuu Ul INULITUDIUTD WILHVUL IN-CTULSULIVIL,  J. VLY. UIISTL { 19399) |:|
58:373-379. ‘
8 Written Opinion of the International Searching Author
pages) (Nov. 30, 2005)
9 International Preliminary Report on Patentability and
International Application No. PCT/US2004/012472 (8
10 International Preliminary Report on Patentability and
International Application No. PCT/US2005/025916 (5
1 International Preliminary Report on Patentability and
International Application No. PCT/US2005/032406 (4
12 International Preliminary Report on Patentability and Written Opinion of the International Searching Authority issued in |:|
International Application No. PCT/EP2006/069060 (7 pages) (Nov. 5, 2008)
13 Written Opinion of the International Searching Author
US/2008/058183 (16 pages) (Apr. 1, 2010)
14 International Search Report issued in International Application No. PCT/US2009/046619 (4 pages) (Sept. 23, 2010) |:|
Partial International Search Report issued in Internati
15
2010)
16 International Search Report and Written Opinion of tr
Application No. PCT/US2009/069475 (21 pages) (Mz
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 14057675

Filing Date 2013-10-18

First Named Inventor ‘ Jinfa Du

Art Unit | 1623

Examiner Name ‘ Not yet assigned

Attorney Docket Number | 03956.053800.4

17 Invitation to Pay Additional Fees & Partial International Search Report issued in International Application No. PCT/ |:|

US2010/035641 (10 pages) (July 23, 2010)
18 International Search Report and Written Opinion of the International Searching Authority issued in PCT/ |:|

US2010/035641 (23 pages) (Nov. 20, 2011)

MURAKAMI, E., et al., "The Mechanism of Action of |
19 Metabolic Pathway Leading to beta-D-2'-Deoxy-2"-flu

HCV RNA-Dependent RNA Polymerase,” 14th Intern

Glasgow, Scotland (September 2007)
20 GILLESPIE, S., et al., "Stereoselective Inhibition of C

Phosphorous, Sulfur and Silicon, 1997, 122: 205-208
21 U.S. Application No. 12/553,483, Non-Final Office Action Rejection, mailed 12/17/2009 |:|
22 U.S. Application No. 12/240,342, Non-Final Office Action Rejection, mailed 10/01/2009 |:|
23 U.S Application No. 12/142,554, Non-Final Office Action Rejection, mailed 10/01/2009 |:|
24 U.S. Application No. 12/142,536, Non-Final Office Action Rejection, mailed 10/02/2009 |:|
25 U.S. Application No. 11/854,218, Non-Final Office Action Rejection, mailed 10/01/2009 |:|
26 U.S. Application No. 11/635,898, Non-Final Office Action Rejection, mailed 07/28/2009 |:|
27 U.S. Application No. 11/353,597, Final Office Action Rejection, mailed 12/02/2008 |:|

EFS Web 2.1.17
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Application Number 14057675
Filing Date 2013-10-18
INFORMATION DISCLOSURE First Named Inventor ‘ Jinfa Du
STATEMENT BY APPLICANT  ——— =
( Not for submission under 37 CFR 1.99)
Examiner Name ‘ Not yet assigned
Attorney Docket Number |03956.053800.4
28 U.S Application No. 11/353,597, Non-Final Office Action Rejection, mailed 07/17/2008 |:|
29 U.S Application No. 11/353,597, Non-Final Office Action Rejection, mailed 10/02/2007 |:|
30 U.S. Application No. 11/225,425, Final Office Action Rejection, mailed 02/18/2010 |:|
31 Response to non-final Office Action dated October 1, 2009 for U.S. Application No. 12/142,554 ]
32 U.S. Application No. 11/225,425, Non-Final Office Action Rejection, mailed 07/07/2009 |:|
33 U.S. Application No. 11/225,425, Non-Final Office Action Rejection, mailed 11/13/2008 |:|
34 U.S. Application No. 10/828,753, Non-Final Office Action Rejection, mailed 03/30/2007 |:|
35 U.S Application No. 10/828,753, Final Office Action F

If you wish to add additional non-patent literature document citati

EXAMINER

Examiner Signature

*EXAMINER: Initial if reference considered, whether or not citatic
citation if not in conformance and not considered. Include copy ¢

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP
Standard ST.3). 3 For Japanese patent documents, the indication of the year of |
4 Kind of document by the appropriate symbols as indicated on the document un
English language translation is attached.
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Application Number 14057675
Filing Date 2013-10-18

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ‘ Jinfa Du

Art Unit | 1623
Examiner Name ‘ Not yet assigned
Attorney Docket Number |03956.053800.4

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the 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 the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information ~i=~'=~=rmn ~fmdmmmcmd viimn ilad i o commnsnianbion fonns ~
foreign patent office in a counterpart foreign application,
after making reasonable inquiry, no item of information con
1 any individual designated in 37 CFR 1.56(c) more than tl
statement. See 37 CFR 1.97(e)(2).

[[] See attached certification statement.
[] The fee setforth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature ILeila Marcovici/ Date (YYYY-MM-DD) 2013-10-23

Name/Print Leila Marcovici Registration Number 66,066

This collection of information is required by 37 CFR 1.97 and 1.9
public which is to file (and by the USPTO to process) an applicat
1.14. This collection is estimated to take 1 hour to complete, inc
application form to the USPTO. Time will vary depending upon t
require to complete this form and/or suggestions for reducing thit
Patent and Trademark Office, U.S. Department of Commerce, P
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND 1
VA 22313-1450.
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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. Accordir —"-

that: (1) the general authority for the collection of this informatic
is voluntary; and (3) the principal purpose for which the informat
process and/or examine your submission related to a patent apj
information, the U.S. Patent and Trademark Office may not be ¢
result in termination of proceedings or abandonment of the appllcatlon or expiration of the patent

The information provided by you in this form will be subject to the following routine uses:

1.

Y WS FUR S G Y JUPUGIY . S S DUQ UG SR S S |

The information on this form will be treated confider*~!"'s ¢~ #hn ~vtant allauad vindav dha Evandans ~f Infavmadine Aad

(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Re
Department of Justice to determine whether the Freedo

A record from this system of records may be disclos
court, magistrate, or administrative tribunal, including di
negotiations.

A record in this system of records may be disclosec
request involving an individual, to whom the record pert
Member with respect to the subject matter of the record

A record in this system of records may be disclosec
the information in order to perform a contract. Recipien
requirements of the Privacy Act of 1974, as amended,

A record related to an International Application filed
may be disclosed, as a routine use, to the International
to the Patent Cooperation Treaty.

A record in this system of records may be discloseq, as a rouune use, 10 anowner reaeral agency Tor purposes or
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

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 pras
2906. Such disclosure shall be made in accordance wi
purpose, and any other relevant (i.e., GSA or Commerc
determinations about individuals.

A record from this system of records may be disclos
the application pursuant to 35 U.S.C. 122(b) or issuanc:
may be disclosed, subject to the limitations of 37 CFR 1
an application which became abandoned or in which the
referenced by either a published application, an applica

A record from this system of records may be disclos
enforcement agency, if the USPTO becomes aware of ¢

EFS Web 2.1.17
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Electronic Acknowledgement Receipt

EFS ID: 17207673
Application Number: 14057675
International Application Number:
Confirmation Number: 4233

Title of Invention:

NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

First Named Inventor/Applicant Name:

Jinfa Du

Customer Number:

104538

Filer:

Leila Kaplus Marcovici/DAVID NGUY

Filer Authorized By:

Leila Kaplus Marcovici

Attorney Docket Number: 03956.053800.4
Receipt Date: 23-0CT-2013
Filing Date:
Time Stamp: 15:45:50

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document o . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)
) 56236
R 03956053800-4IDSTransmittal.
1 Transmittal Letter df no 3
p 1 Tef7 fal 28f2e2|
felb
Warnings:
Information:
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o 619915
) Information Disclosure Statement (IDS) 03956053800-4-5B08-Part1.pdf o 17
Form (5B08)
154288a6c61dad5f31ad30259d034303d44|
29bcd
Warnings:
Information:
Inf tion Discl Stat t (IDS) 618879
3 nrormation Bisciosuré >tatemen 03956053800-4-5B08-Part2.pdf no 17
Form (5B08)
847360441 1a2af364bbde8e58b59989d6h
2450d4
Warnings:
Information:
Inf tion Discl Stat t (IDS) 619581
4 nrormation Bisciosuré >tatemen 03956053800-4-5B08-Part3.pdf no 17
Form (5B08)
aacl 2645ee6638f49f3 3baf0972c2098b62|
al0s
Warnings:
Information:
Inf tion Discl Stat t (IDS) 616948
5 nrormation Bisciosuré >tatemen 03956053800-4-5B08-Part4.pdf no 13
Form (5B08)
2db4adch30¢05157a84ca0285fe396d777|
46892
Warnings:
Information:
Inf tion Discl Stat t (IDS) 613427
6 nrormation Bisciosuré >tatemen 03956053800-4-5B08-Part5.pdf no 6
Form (5B08)
1¢23700c7daca8a73b7179<f483a816a341
beéf
Warnings:
Information:
Inf tion Discl Stat t (IDS) 614929
7 nrormation Bisciosuré >tatemen 03956053800-4-5B08-Part6.pdf no 8
Form (5B08)
154d5531b5ea48121916d7e444a4dcb01c4]
a8041
Warnings:
Information:
Total Files Size (in bytes):i 3759915
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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 as a
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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03956.053800.4 PATENT APPLICATION

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application No.: 14/057,675 )
: Examiner: Not yet assigned
First Named Inventor: )
: Group Art Unit: Not yet assigned
JINFA DU )
: Confirmation No.: 4233
Filed: October 18,2013 )
For: NUCLEOSIDE )
PHOSPHORAMIDATE :
PRODRUGS ) October 23, 2013

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Sir:
In compliance with the duty of disclosure under 37 C.F.R. § 1.56 and in
accordance with the practice under 37 C.F.R. §§ 1.97 and 1.98, the Examiner’s attention is

directed to the documents listed on the attached PTO/SB/08a Form.

Copics of the listed non-U.S. patent documents can be found in the filewrappers
of parent and grandparent applications, U.S. Patent Application No. 13/609,614, filed September
11, 2012, U.S. Patent Application No. 13/099,671, filed May 3, 2011, and U.S. Patent
Application No. 12/053,015, filed March 21, 2008, from which the present application claims
priority under 35 U.S.C. §120. The Examiner is respectfully directed to the file of these

applications in the U.S. Patent and Trademark Office for review of those documents. (See 37
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C.F.R. § 1.98(d) and MPEP § 609.) However, if requested by the Examiner, copics of those

documents will be supplied.

The Examiner’s attention is also directed to the following U.S. Applications,

which are ¢lectronically viewable:

Appln. No. Filing Date Group Art Unit Examiner’s Initials
14/013,237 2013-08-29 1623
13/936,448 2013-07-08 1621
13/925,078 2013-06-24 1623

1t is respectfully requested that the above information be considered by the

Examiner and that a copy of the attached PTO/SB/08a form be returned indicating that such

information has been considered.

It 1s believed that no fees are due in connection with this submission. However,

should the U.S. Patent and Trademark Office determine that fees are due, the Commissioner is

hereby authorized to charge any deficiency to Deposit Account No. 50-3939.
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Applicant’s undersigned attorncy may be rcached in our New York office by

telephone at (212) 218-2100. All correspondence should continue to be directed to our address

given below.

FITZPATRICK, CELLA, HARPER & SCINTO

1290 Avenue of the Americas
New York, New York 10104-3800
Facsimile: (212) 218-2200

FCHS_WS 9516055v1.doc

Respectfully submitted,

/Leila Marcovici/

Leila Marcovici
Attorney for Applicant
Registration No.: 66,066
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Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed
Under the Paperwork Reduction Act of 1995, no persons are rec

INFORMATION DISCLOSU

RE

STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1

99)

Application Number 14057675
Filing Date 2013-10-18
First Named Inventor ‘ Jinfa Du

Art Unit | 1623
Examiner Name ‘ Unassigned

Attorney Docket Number |03956_053800_4

U.S.PATENTS Remove
. . . Danae CAaliimne | inac whara

E).(gn'uner Cite Patent Number Kind Issue Date A
Initial No Code? o}

1 7202224 B2 2007-04-10 Eldrup et al.

2 7390791 B2 2008-06-24 Becker et al.

3 7879815 B2 2011-02-01 MacCoss et al.

4 7964580 B2 2011-06-21 Sofia et al.

5 8148349 B2 2012-04-03 Meppen et al.
If you wish to add additional U.S. Patent citation information plea

U.S.PATENT APPLICA

Examiner| Cite No Publication Kind | Publication N
Initial* Number Code’| Date o}

1 20020198173 A1 2002-12-26 Schinazi et al.
EFS Web 2.1.17
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 14057675
Filing Date 2013-10-18
First Named Inventor ‘ Jinfa Du

Art Unit | 1623
Examiner Name ‘ Unassigned

Attorney Docket Number |03956.053800.4

2 20020058635 Al 2002-05-16 Averett

3 20010034440 A1l 2001-10-25 Shepard et al.

4 20100137576 Al 2010-06-03 Stec et al.

5 20100152128 A1l 2010-06-17 Attenni et al.

6 20100173863 Al 2010-07-08 Schinazi et al.

7 20100227801 A1l 2010-09-09 Hopkins et al.

8 20100316594 Al 2010-12-16 Sommadossi et al.
9 20110124592 A1l 2011-05-26 McGuigan et al.
10 20060122146 Al 2006-06-08 Chun et al.

1 20060199738 A1l 2006-09-07 Otsubo et al.

12 20070197463 Al 2007-08-23 Chun et al.

EFS Web 2.1.17
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Application Number 14057675

Filing Date 2013-10-18

INFORMATION DISCLOSURE

First Named Inventor ‘ Jinfa Du

STATEMENT BY APPLICANT

i~ Art Unit | 1623
( Not for submission under 37 CFR 1.99)

Examiner Name ‘ Unassigned

Attorney Docket Number | 03956.053800.4

13 20080070861 Al 2008-03-20 Clark

14 20080253995 A1l 2008-10-16 Clark

15 20090004135 Al 2009-01-01 Clark

16 20090036666 A1l 2009-02-05 Clark

17 20100081628 Al 2010-04-01 Duetal.

18 20100048917 A1l 2010-02-25 Wang et al.
19 20100286083 Al 2010-11-11 Bao et al.
20 20110015146 A1l 2011-01-20 Sofia et al.
21 20100279973 Al 2010-11-04 Chun et al.
22 20110257122 A1l 2011-10-20 Sofia et al.

If you wish to add additional U.S. Published Application citation information please click the Add button. Add

FOREIGN PATENT DOCUMENTS

Remove

EFS Web 2.1.17
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 14057675

Filing Date 2013-10-18
First Named Inventor ‘ Jinfa Du

Art Unit | 1623
Examiner Name ‘ Unassigned

Attorney Docket Number | 03956.053800.4

Examiner|
Initial*

Cite
No

Foreign Document
Number3

Country
Code? |

Kind |F
Code4|C

02/32414

WO

D MTEMNMING
A2 |2002-04-25 | 5ORBORATION

If you wish to add additional Foreign Patent Document citation in

NON-PATENT LITER

Examiner|
Initials™

Cite
No

Include name of the author (in CAPITAL LETTE
(book, magazine, journal, serial, symposium, ca
publisher, city and/or country where published.

If you wish to add additional non-patent literature document citati

EXAMINER

Examiner Signature

*EXAMINER: Initial if reference considered, whether or not citatic
citation if not in conformance and not considered. Include copy ¢

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP
Standard ST.3). 3 For Japanese patent documents, the indication of the year of |
4 Kind of document by the appropriate symbols as indicated on the document un:
English language translation is attached.

0]
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Application Number 14057675
Filing Date 2013-10-18

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor ‘ Jinfa Du

Art Unit | 1623
Examiner Name ‘ Unassigned

Attorney Docket Number |03956.053800.4

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the 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 the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information ~i=~'=~=rmn ~fmdmmmcmd viimn ilad i o commnsnianbion fonns ~
foreign patent office in a counterpart foreign application,
after making reasonable inquiry, no item of information con
1 any individual designated in 37 CFR 1.56(c) more than tl
statement. See 37 CFR 1.97(e)(2).

[[] See attached certification statement.
[] The fee setforth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature ILeila Marcovici/ Date (YYYY-MM-DD) 2013-10-23

Name/Print Leila Marcovici Registration Number 66066

This collection of information is required by 37 CFR 1.97 and 1.9
public which is to file (and by the USPTO to process) an applicat
1.14. This collection is estimated to take 1 hour to complete, inc
application form to the USPTO. Time will vary depending upon t
require to complete this form and/or suggestions for reducing thit
Patent and Trademark Office, U.S. Department of Commerce, P
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND 1
VA 22313-1450.
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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. Accordir —"-

that: (1) the general authority for the collection of this informatic
is voluntary; and (3) the principal purpose for which the informat
process and/or examine your submission related to a patent apj
information, the U.S. Patent and Trademark Office may not be ¢
result in termination of proceedings or abandonment of the appllcatlon or expiration of the patent

The information provided by you in this form will be subject to the following routine uses:

1.

Y WS FUR S G Y JUPUGIY . S S DUQ UG SR S S |

The information on this form will be treated confider*~!"'s ¢~ #hn ~vtant allauad vindav dha Evandans ~f Infavmadine Aad

(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Re
Department of Justice to determine whether the Freedo

A record from this system of records may be disclos
court, magistrate, or administrative tribunal, including di
negotiations.

A record in this system of records may be disclosec
request involving an individual, to whom the record pert
Member with respect to the subject matter of the record

A record in this system of records may be disclosec
the information in order to perform a contract. Recipien
requirements of the Privacy Act of 1974, as amended,

A record related to an International Application filed
may be disclosed, as a routine use, to the International
to the Patent Cooperation Treaty.

A record in this system of records may be discloseq, as a rouune use, 10 anowner reaeral agency Tor purposes or
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

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 pras
2906. Such disclosure shall be made in accordance wi
purpose, and any other relevant (i.e., GSA or Commerc
determinations about individuals.

A record from this system of records may be disclos
the application pursuant to 35 U.S.C. 122(b) or issuanc:
may be disclosed, subject to the limitations of 37 CFR 1
an application which became abandoned or in which the
referenced by either a published application, an applica

A record from this system of records may be disclos
enforcement agency, if the USPTO becomes aware of ¢
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enforcement agency, if the USPTO becomes aware of ¢
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UNITED StATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COM:MIISSIO.\TER FOR PATENTS

Alxandria, Virginia 22313-1450

Www.uspto.gov

APPLICATION TFILING o GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
14/057,675 10/18/2013 1623 5500 03956.053800.4 2 1
CONFIRMATION NO. 4233
104538 FILING RECEIPT

Fitzpatrick Cella Harper & Scinto (Gilead)
1290 Avenue of the Americas
New York, NY 10104

T

Date Mailed: 11/07/2013

Receipt is acknowledged of this non-provisional 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 APPLICANT, 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 Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections 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

Inventor(s)

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

Peiyuan Wang, Totowa, NJ;
Applicant(s)

Gilead Pharmasset LLC, Foster City, CA
Assignment For Published Patent Application
GILEAD PHARMASSET LLC, Foster City, CA

Power of Attorney: None

Domestic Priority data as claimed by applicant

This application 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

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.

If Required, Foreign Filing License Granted: 11/04/2013
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The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 14/057,675

Projected Publication Date: 02/13/2014
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.

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.htmil.

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).

page 2 of 3
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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).

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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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 14/057,675
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE(3) FEE($)
BASIC FEE
e oo @ N/A N/A N/A N/A 280
SEARCH FEE
R o i) N/A N/A N/A N/A 600
EXAMINATION FEE
e N/A N/A N/A N/A 720
TOTAL CLAIMS .
(37 CFR 1.16() 2 minus 20= A 80 - 0.00
INDEPENDENT CLAIMS
(37 CFR 1.16(h)) 1 minus 3 = x 420 - 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 3600
(87 CFR 1.18(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 5200
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE®S) FEE(S)
E AMENDMENT PAID FOR
L Total * i =
s (37 CFga ?.16(i)) Minus = OR |x -
% Independent * Minus | *** =
b (37 CFR 1.16(n)} = OR |x -
<§( Application Size Fee (37 GFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
o AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATES) FEE($)
E AMENDMENT PAID FOR
L Total = Minus = _
g (37 CF?R ?.160)) OR |x -
Independent Minus = B "
E (37 CFR 1.16(h)) B OR | B
<§( Application Size Fee (37 CFR 1.18(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f 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 found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
: P.O. Box 1450

- Alexandria, VA 22313-1450

www.uspto.gov

Fitzpatrick Cella Harper & Scinto (Gilead) NOV 25 2013
1290 Avenue of the Americas
New York NY 10104 OFFICE OF PETITIONS
Decision Granting Request for
Prioritized Examination Application No.:14/057,675
~ (Track | or After RCE) '
1. THE REQUEST FILED _October 18, 2013 IS GRANTED.
The abdve-identiﬁed application has met the requirements for prioritized examination
A X for an original nonprovisional application (Track 1).
B. [ for an application undergoing continued examination (RCE).
2. The above-identified application will undergo prioritized examination. The application will be

accorded special status throughout its entire course of prosecution until one of the foliowing occurs:

A filing a petition for extension of time to extend the time pericd for filing a reply;
B. filing an amendment to amend the application to contain more than four independent
claims, more than thirty total claims, or a multiple dependent claim;

filing a request for continued examination:
filing a notice of appeal;

filing a request for suspension of action;
mailing of a notice of allowance;
mailing of a final Office action;

T o mMmoo

completion of examination as defined in 37 CFR 41.102; or
l. abandonment of the application.

Telephone inquiries with regard to this decision should be directed to Kimberly Inabinet at 571-272-4618.

/ Kimberly Inabinet/ Paralegal Specialist, Office of Petitions

U.S. Patent and Trademark Office
PTO-2298 (Rev. 02-2012)
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Doc code: IDS
Doc description: Information Disclosure Statement (IDS) Filed
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.

PTO/SB/08a (01-10)
Appraved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 14057675
Filing Date 2013-10-18
First Named Inventor | DU, Jinfa

Art Unit | 1621

Examiner Name | LEWIS, Patrick T.
Attorney Docket Number |03956.053800.4

U.S.PATENTS
) \ . . Pages,Columns,Lines where
Eggmlner Cite Patent Number Kind Issue Date Nar‘pe of Patentee or Applicant Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 8580765 B2 2013-11-12 SOFIA Michael Joseph
2 8415322 B2 2013-04-29 CLARK, Jeremy

If you wish to add additional U.S. Paten

t citation information please click the Add button.

U.S.PATENT APPLICATION PUBLICATIONS

Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document .
Figures Appear
1 20120245335 A1 2012-09-27 CLARK, Jeremy
2 20130109647 A1 2013-05-02 BERREY, Miriam Michelle
3 20130136776 A1 2013-05-30 CLEARY, Darryl G.

If you wish to add additional U.S. Published Application citation information please click the Add button.

FOREIGN PATENT DOCUMENTS

Name of Patentee or Pages,Columns,Lines

Examiner| Cite | Foreign Document | Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No |Number3 Code?j Code?| Date PP Passages or Relevant
Document .
Figures Appear
EFS Web 2.1.17
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Application Number 14057675
Filing Date 2013-10-18

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | DU, Jinfa
Art Unit | 1621
Examiner Name | LEWIS, Patrick T.

Attorney Docket Number |03956.053800.4

If you wish to add additional Foreign Patent Document citation information please click the Add button
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, pages(s), volume-issue number(s), E
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

1 Yuodka et al., Bioorganicheskaya Khimiya, 2(11), 1513-1519 (1976) (translated from Russian). |:|

If you wish to add additional non-patent literature document citation information please click the Add button
EXAMINER SIGNATURE

Examiner Signhature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

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.

4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 3 Applicant is to place a check mark here if
English language translation is attached.

EFS Web 2.1.17
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Application Number 14057675

Filing Date 2013-10-18
INFORMATION DISCLOSURE First Named Inventor |DU, Jinfa
STATEMENT BY APPLICANT A Ui
. nit | 1621
( Not for submission under 37 CFR 1.99)
Examiner Name | LEWIS, Patrick T.

Attorney Docket Number |03956.053800.4

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the 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 the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[] See attached certification statement.
] The fee setforth in 37 CFR 1.17 (p) has been submitted herewith.

X] A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Alicia A. Russo/ Date (YYYY-MM-DD) 2013-12-06

Name/Print Alicia A. Russo Registration Number 46,192

This collection of information is required by 37 CFR 1.97 and 1.98. 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 1 hour 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.

EFS Web 2.1.17
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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 (b 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 record s.

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, 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.

EFS Web 2.1.17
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Electronic Acknowledgement Receipt

EFS ID: 17584575
Application Number: 14057675
International Application Number:
Confirmation Number: 4233

Title of Invention:

NUCLEOSIDE PHOSPHORAMIDATE PRODRUGS

First Named Inventor/Applicant Name:

Jinfa Du

Customer Number:

104538

Filer:

Alicia Russo/Yuvindra Mankaran

Filer Authorized By: Alicia Russo
Attorney Docket Number: 03956.053800.4
Receipt Date: 06-DEC-2013
Filing Date: 18-0CT-2013
Time Stamp: 10:38:19

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document o . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)
) 75896
R 03956053800-4IDSTransmittal.
1 Transmittal Letter df no 2
p d5124c6097c4d 184h5a45ea13b4112be72
067e21
Warnings:
Information:
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o 1368055
Information Disclosure Statement (IDS)

2 Form (SB0S) 03956053800-4SB08.pdf no 4
88d2b28b63cfc05de66dfObe7%al44ce35
48c8e
Warnings:
Information:
This is not an USPTO supplied IDS fillable form
Total Files Size (in bytes):| 1443951

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/EQ/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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03956.053800.4 PATENT APPLICATION

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application No.: 14/057,675 )
Examiner: PATRICK T. LEWIS
First Named Inventor: )
Group Art Unit: 1621
JINFA DU )
Confirmation No.: 4233
Filed: October 18,2013 )
For: NUCLEOSIDE )
PHOSPHORAMIDATE :
PRODRUGS ) December 6, 2013

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Sir:
In compliance with the duty of disclosure under 37 C.F.R. § 1.56 and in
accordance with the practice under 37 C.F.R. §§ 1.97 and 1.98, the Examiner’s attention is

directed to the documents listed on the attached PTO/SB/08a Form.

A copy of the listed non-U.S. patent document can be found in the file wrapper of
grandparent application U.S. Patent Application No. 12/053,015, filed March 21, 2008, from
which the present application claims priority under 35 U.S.C. §120. The Examiner is
respectfully directed to the file of this application in the U.S. Patent and Trademark Office for

review of this document. (See 37 C.F.R. § 1.98(d) and MPEP § 609.)
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In accordance with 37 C.F.R. §1.97(h) and MPEP § 2129, the Applicant makes no
admission regarding whether these references are, or are considered to be, material to
patentability.

It is respectfully requested that the above information be considered by the
Examincr and that a copy of the attached PTO/SB/08a form be returned indicating that such

information has been considered.

Pursuant to 37 C.F.R. § 1.97(b), it is believed that no fees are due in connection
with this submission. However, should the U.S. Patent and Trademark Office determine that
fees are due, the Commissioner is hereby authorized to charge any deficiency to Deposit

Account No. 50-3939,

Applicant’s undcersigned attorneys may be reached in our New York office by
telephone at (212) 218-2100. All correspondence should continue to be directed to our address

given below.

Respectfully submitted,

/Alicia A. Russo/
Alicia A. Russo
Registration No. 46,192

Erin J.D. Austin
Registration No. 66,532

Attorneys for Applicant
FITZPATRICK, CELLA, HARPER & SCINTO
1290 Avenue of the Americas

New York, New York 10104-3800
Facsimile: (212) 218-2200

FCHS_WS 9664006v1.doc
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03956.053800.4 PATENT APPLICATION

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application No. 14/057,675 ) Examiner: Patrick T. Lewis
First Named Inventor: ) Group Art Unit: 1621
Jinfa DU :

) Confirmation No. 4233
Filed: October 18,2013 :

For: NUCLEOSIDE )
PHOSPHORAMIDATE :
PRODRUGS ) December 10, 2013

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

SECOND PRELIMINARY AMENDMENT AND REQUEST TO
TRANSFER SEQUENCE INFORMATION UNDER 37 C.E.R. § 1.821(¢)

Commissioner:

Preliminary to examination on the merits, please amend the
above-identified application as follows.

= Amendments to the Specification begin on page 2;

= Request to Transfer Sequence Information under 37 C.F.R. § 1.821(e) is
on page 4; and

= Remarks are on page 5.
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AMENDMENTS TO THE SPECIFICATION

Please add, after the paragraph reciting the cross-references to related
applications (as added by the Preliminary Amendment filed October 22, 2013) and before
the subheading “Field of the Invention” at page 1, the following subheading

and paragraph.

INCORPORATION OF SEQUENCE LISTING

The Sequence Listing filed on October 10, 2012 (in U.S. Patent
Application No. 13/609,614, filed September 11, 2012), created on September 30, 2012,
named 039560538002 ST25.txt, having a size in bytes of 1,091 B, is hereby incorporated

by reference herein in its entirety.
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Plcase replace the paragraph beginning at line 3 and ending at line 17 on
page 675 of the original specification submitted on October 18, 2013 (i.e., the paragraph
immediatcly following the “EXAMPLE 82 heading) with the following paragraph

(markings to show all changes are presented as per 37 C.F.R. § 1.121(b)(1)(ii)).

HCY replicon assay. HCV replicon RNA-containing Huh7 cells
(clone A cells; Apath, LLC, St. Louis, Mo.) were kept at exponential growth in
Dulbecco’s modified Eagle’s medium (high glucose) containing 10% fetal bovine serum,
4 mM L-glutamine and 1 mM sodium pyruvate, 1x nonessential amino acids, and G418
(1,000 pug/ml). Antiviral assays were performed in the same medium without G418.
Cells were seeded in a 96-well plate at 1,500 cells per well, and test compounds were
added immediately after seeding. Incubation time 4 days. At the end of the incubation
step, total cellular RNA was isolated (RNeasy 96 kit; Qiagen). Replicon RNA and an
internal control (TagMan rRNA control reagents; Applicd Biosystems) were amplified in
a single-step multiplex RT-PCR protocol as recommended by the manufacturer. The
HCYV primers and probe were designed with Primer Express software (Applied
Biosystems) and covered highly conserved 5'-untranslated region (UTR) sequences
(sense[[,]] primer: 5'-AGCCATGGCGTTAGTA(T)GAGTGT-3'(SEQ ID
NO: D[, and]]; antisense[[,]]primer: 5-TTCCGCAGACCACTATGG-3'(SEQ

ID NO:2); and probe[[.]]: 5-FAM-CCTCCAGGACCCCCCCTCCC-TAMRA-3'

(SEQ ID NO:3)).
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REQUEST TO TRANSFER SEQUENCE INFORMATION
UNDER 37 C.E.R. § 1.821(e)

Pursuant to 37 C.F.R. § 1.821(e), the electronically filed copy of the
Sequence Listing in the instant application is identical to the clectronically filed copy of
the Sequence Listing filed in Application No. 13/609,614, filed September 11, 2012. In
accordancc with 37 C.F.R. § 1.821(c), plcasc usc the clectronically filed copy of the
Sequence Listing in that application as the electronically filed copy of the Sequence
Listing for the instant application. It is understood that the Patent and Trademark Office
will make the necessary changes in application number and filing date for the

instant application.
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REMARKS

Applicant has amended the specification to include the required paragraph
to incorporatc-by-reference the Sequence Listing filed in the parent application. The
present amendment hereby specifically directs the entry of the Sequence Listing into the
application, as required by 37 C.F.R. § 1.821. Applicant also has amended the
specification to include the required sequence identifiers, as previously included in the
parent application. Accordingly, no ncw matter has been added by way of these
amendments. Therefore, entry of the present amendment is respectfully requested. Early
and favorable action on the merits also is respectfully and carnestly requested.

Applicant’s undersigned attorney may be reached in our New York office
by telephone at 212.218.2100. All correspondence should continuc to be directed to our

below-listed address.

Respectfully submitted,

/Joseph P. Pieroni/
Joseph P. Picroni
Attorncy for Applicant
Registration No. 53,469

FITZPATRICK, CELLA, HARPER & SCINTO
1290 Avenuc of the Americas

New York, NY 10104-3800

Facsimile: (212) 218-2200

FCHS_WS 9669483v1.doc
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