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The invention provides compounds of Formula (A):
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as further described herein, as well as pharmaceutical compositions comprising such compounds, and

methods to use the compounds and pharmaceutical compositions for treatment of certain viral disorders,
including influenza.
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as further described herein, as well as pharmaceutical compositions
comprising such compounds, and methods to use the compounds and
pharmaceutical compositions for treatment of certain viral disorders,

including influenza.
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TH-IEIG H[1°,27:4, 5| 0B H [ 1,2-b B2 HE-3,5- f :

59  (9aR,108)-10-((S)-(3-H A E) R A ) H B )-4-785-8.,9,9a,10-T0 & -
TH-IEIG H[1°,27:4, 5| 0B H [ 1,2-b B2 HE-3,5- f :

60  (9aR,108)-10-((S)-(3- & A ) (4-F A A ) H A)-4- 78 £-8.,9,9a,10-
PUS-7TH-MEOE H[ 17,2704, STHEDR H[1,2-b]BEER-3,5- fH ;

61  (9aR,108)-10-((S)-(2,6- & A B) (R A ) FH A)-4- 58 5 -8,9,9a,10-
PUS-7TH-MEOE H[ 17,2704, STHEDR H[1,2-b]BEER-3,5- fH ;

62  (9aR,108)-10-((S)-(2,6- & & A )(3- & &K &) H B )-4- KA -
8,9,9a,10-PU &, -7TH- 0L 1% 3 [1°,2°:4, 5] TE 0% 3£ [1,2-b] BE £ -3,5- —
B

63  (9aR,108)-10-((S)-(2,6- & & A )(4- & &K &) H B )-4- KA -

=13

8,9,9a,10-PU &, -7H-0fE 5 3 [1°,2°:4, 5] 0fL 128 3£ [1,2-b] BE 1% -3,5-
[
64  (9aR,108)-10-(R)-(3-H E K )(3,4,5- = F HE &) H & )-4- B E -

=13

8,9,92a,10- U &, -7TH-THE 0% JF [1°,2°:4,5] WL 18 JF[1,2-b] BE 1 -3,5-
A
65  (9aR,108)-10-((R)-(2,3- & 4 £ )(4- & 7 B ) B 5L )-4- FE & -

=13

87979a,10‘ IE §_7H_ HH: I]% 9\:1,: [1 ’:2’:4:5] HH: [[%%\ 9\:1,: [172_b] [Ii% H%_:S,S_ _
A
66 (9aR,10S)-10-((R)-(4- g 4= 5L ) (S FH 2 5k ) B )-4- 38 5k -8,9,9a,10-

=13

PUS-7TH-TEIE 317,224, 5] HEE 3 [ 1,2-b]BEEE-3,5- FF ;
67  (9aR,10R)-10-((S)-(4- G A7) Gl H 7 5 ) HH B )-4- 7 K6 -8,9.9a,10-
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PUS-7TH-MEOE H[ 17,2704, STHEDR H[1,2-b]BEER-3,5- fH ;

68  (9aR,108)-10-((R)-(4- & E) (R A) B A )-4-F8 5-8,9,9a,10- TU & -
TH-IEIG H[1°,27:4, 5| 0B H [ 1,2-b B2 HE-3,5- f :

69  (9aR,108)-10-(EE(4-F KAL) A )-4-784-8,9,9a,10- TH & - 7TH-FLIE
F[1°,27:4,5 0 BE [ 1,2-b | BEEE-3,5- —fF ;

70  (9aR,108)-10-((S)-(3,4- ~ & K E)4- & K &) H B )-4- KA -
8,9,9a,10-PU &, -7TH- 0L 1% 3 [1°,2°:4, 5] TE 0% 3£ [1,2-b] BE £ -3,5- —
B

71 (9aR,108)-10-((S)-(4-# -2- FH AR B )4-F A 5 ) B A )-4- 5 A -

=13

8,9,9a,10-PU &, -7H-0fE 5 3 [1°,2°:4, 5] 0fL 128 3£ [1,2-b] BE 1% -3,5-
[
72 (9aR,108)-10-((R)-(2,3- i # #)(2,4- 555 ) I B )-4- FE A -

=13

8,9,9a,10- VU 4 -7H- ML 0% £ [1°,2°:4, 5] 0L 12 34 [1,2-b] BE & -3,5- —
B
73 (9aR,10R)-10-(#&(4-5 7 A) FH AL )-4-585-8,9,9a, 10-TU & - TH-ILLIE
F[17,27:4,5 0 IE FF[1,2-b | BEEE-3,5- - :
74 (9aR,108)-10-((R)-(2,3- ~ & K A )B- & K &) H A )-4- K & -

=13

8,9,9a,10- /U &, -7TH- 0L 0% 3§ [1°,2°:4,5] 0k 1 3 [1,2-b] BE 1% -3,5- —
o
75  (9aR,108)-10-((S)-(3,5- & 7 B )(4- & & & ) B B )-4- 58 & -

=13

8,9,9a,10- VU &, -7H- 0L 0% 3 [1°,27:4,5] WL 12 FE [1,2-b] BE 1% -3,5- —
[
76 (9aR,10S)-10-((S)-(3.4- — & EE)(3.5- —H\ A E) H £ )-4-F

=13

|

§

P

4
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8,9,9a,10- VU & -7H-OFL 0% H-[1°,27:4,5] OEE 18 - [1,2-b] BE & -3,5-
f
77 (9aR,108)-10-((R)-(3,4- — %, %5 £ )(3- . 75 £ ) B £ )-4- 5T & -

=13

8,9,9a,10- VU 4 -7H- ML 0% £ [1°,2°:4, 5] 0L 12 34 [1,2-b] BE & -3,5- —
B

78  (9aR,108)-10-(#(3,4- — & 5 EL) FH £L)-4-¥8£L-8,9,9a,10- VU &,-7H-
DO (17,274, S 1L BR HF [1,2-b]BENR-3,5- " ;

79  (9aR,108)-10-(#&(2,4- — & 5 £L) FH £L)-4-¥8£L-8,9,9a,10- VU &,-7H-
DO (17,274, S 1L BR HF [1,2-b]BENR-3,5- " ;

80  (9aR,108)-10-((R)-(2,5- _sm A E) R E) H £)-4- 78 £ -8,9,9a,10-
PO - TH-IEEE (17,274, 51EEBR FE [1,2-b]BERR-3,5- " ;

81  (9aR,108)-10-((R)-(2,5- & % K )(4- & # 5 ) B &£ )-4- 5 & -

=13

8,9,9a,10-PU &, -7H-0fE 5 3 [1°,2°:4, 5] 0fL 128 3£ [1,2-b] BE 1% -3,5-
[
82 (9aR,108)-10-((R)-(2,5- i % 5)(3.4- @ 7 &) B K )-4- KL A -

=13

8,9,9a,10-PU &, -7TH- 0L 1% 3 [1°,2°:4, 5] TE 0% 3£ [1,2-b] BE £ -3,5- —
B
83  (9aR,108)-10-((S)-(3,5- & A A )R A ) B B )-4- 58 £ -8,9,9a,10-
PUS-7TH-MEOE H[ 17,2704, STHEDR H[1,2-b]BEER-3,5- fH ;
84  (9aR,108)-10-((R)-(2,5- — 4 % ) (3- & F &) B £ )-4- 5 & -

=13

8,9,9a,10- VU & -7H-OFL 0% H-[1°,27:4,5] OEE 18 - [1,2-b] BE & -3,5-
i
85 (9aR,10S)-10-((R)-(2,4- — 47 F )(3,4- = i 5 2 ) B 2 )-4- F 2 -

=13
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8,9,9a,10-PU &, -7TH- 0L 1% 3 [1°,2°:4, 5] TE 0% 3£ [1,2-b] BE £ -3,5- —
B

86  (9aR,108)-10-((S)-(4-& A A) Gl H 78 5 ) B AL )-4- 78 ££-8,9,9a,10-
PUS-7TH-MEOE H[ 17,2704, STHEDR H[1,2-b]BEER-3,5- fH ;

87  (9aR,108)-10-((R)-(2,4- ~ & 7 B )(4- & 7K £ ) H A )-4- 5 A -
8,9,9a,10-PU &, -7TH- 0L 1% 3 [1°,2°:4, 5] TE 0% 3£ [1,2-b] BE £ -3,5- —
B

88  (9aR,108)-10-((R)-(2,4- — & AR E)CGRA) H £)-4- 78 £-8,9.9a,10-
PUE-TH-MEIE 3 [1°,2°:4, 5 0L E [ 1,2-b | BEE-3,5-

89  (9aR,108)-10-((R)-(2,4- ~ & 7 B )(3- & 7K £ ) H A )-4- 5 A -
8,9,9a,10-PU &, -7TH- 0L 1% 3 [1°,2°:4, 5] TE 0% 3£ [1,2-b] BE £ -3,5- —
B

90  (9aR,108)-10-((R)-(2,3- & HE)CEEL) B K )-4-¥8 5 -8,9,9a,10-
PUS-7TH-MEOE H[ 17,2704, STHEDR H[1,2-b]BEER-3,5- fH ;

91  (9aR,108)-10-((S)-(2,3- = & 7 A )(4- & & &) B A )-4- 58 A -

=13

=13

=13

8,9,9a,10- VU &, -7H- 0L 0% 3 [1°,27:4,5] WL 12 FE [1,2-b] BE 1% -3,5- —
[
92  (9aR,10S)-10-((R)-(4- &, -2- H EL B E ) (4- &, £ ) BH £ )-4- ¥R £

=13

87979a,10‘ IE §_7H_ HH: D%j:l,: [1’:2’4:5] HH: H%# [172_b] [Ii% H%_:S,S_:

Fi

93  (9aR,10S8)-10-((R)-(3,4- & F E)4- & FE &) H HH)-4- & £ -
8,9,9a,10- VU &, -7H- 0L 0% 3 [1°,27:4,5] WL 12 FE [1,2-b] BE 1% -3,5- —
Fi
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94  (9aR,108)-10-((R)-(3,4- & A (4- AR H &) -4- 58 EL-2- (B A
HH££)-8,9,9a,10- VU4 -7TH-IEIG 3£ [1°,27:4, 5 BE [ 1,2-b | BEEE-3,5-
P s

95  (9aR,108)-10-((S)-(2,3- = . 7 £ )(3- 7 7 £ ) B £ )-4- ¥ A -
8,9,9a,10-PU &, -7TH- 0L 1% 3 [1°,2°:4, 5] TE 0% 3£ [1,2-b] BE £ -3,5- —
B

96 (9aR,108)-10-((R)-(3,4- R # 5£)(3,5- @ A ) I 2 )-4- FE 2 -

=13

8,9,9a,10- VU &, -7H- 0L 0% 3 [1°,27:4,5] WL 12 FE [1,2-b] BE 1% -3,5- —
[
97  (9aR,108)-10-((R)-(3,5- — H\ E B )4-F A E ) H £ )-4- K EK -

=13

8,9,9a,10-PU &, -7TH- 0L 1% 3 [1°,2°:4, 5] TE 0% 3£ [1,2-b] BE £ -3,5- —
B
98  (9aR,108)-10-((S)-(2,5- ~ & AR B)CRA) H A)-4- 58 E:-8,9,9a,10-
PUS-7TH-MEOE H[ 17,2704, STHEDR H[1,2-b]BEER-3,5- fH ;
99 (9aR,108)-10-((S)-(2,5- = % 7 £ )(4- 7 7 £ ) B & )-4- ¥ A -

=13

8,9,9a,10- /U &, -7TH- 0L 0% 3§ [1°,2°:4,5] 0k 1 3 [1,2-b] BE 1% -3,5- —
o
100 (9aR,108)-10-((S)-(2,5- & Z £ )(3.4- — @ 7 A) B B )-4- 7L A -

=13

8,9,9a,10- /U &, -7TH- 0L 0% 3§ [1°,2°:4,5] 0k 1 3 [1,2-b] BE 1% -3,5- —
A
101 (9aR,108)-10-((R)-(3,5- & A EL) () H £ )-4- ¥8££-8,9,9a,10-
PUE-TH-MEIE 3 [1°,2°:4, 5 0L E [ 1,2-b | BEE-3,5-
102 (9aR,108)-10-((S)-(2,4- — 48, % % )(4- 7, 5 5 ) B B )-4- F A -

=13
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87979a,10‘ IE §_7H_ HH: I]% 9\:1,: [1 ’:2’:4:5] HH: [[%%\ 9\:1,: [172_b] [Ii% H%_:S,S_ :
K
103 (9aR,108)-10-((S)-(2,4- & AR B) R A ) H A)-4- 58 E:-8,9,9a,10-

=13

PUE-TH-MEIE 3 [1°,2°:4, 5 0L E [ 1,2-b | BEE-3,5-
104  (9aR,108)-10-((S)-(2,4- — 48, % % )(3- 8, 5 5 ) H B )-4- F A -
8,9,9a,10- VU &, -7H- 0L 0% 3 [1°,27:4,5] WL 12 FE [1,2-b] BE 1% -3,5- —
B
105  (9aR,108)-10-((S)-(2,4- — 55 5 5 )(3,4- 8 % ) I 5 )-4- FE 5 -

=13

8,9,9a,10- VU 4 -7H- ML 0% £ [1°,2°:4, 5] 0L 12 34 [1,2-b] BE & -3,5- —
B
106 10-( % (3- & & B ) H B )-4- B A -8,9,9a,10- MU & -7TH- ML 1% 5
[1°,27:4,5]0L IR [ 1,2-b]WEEE-3,5- [
107 4-((R)-(3-7 A& )((9aR,10S8)-4- &AL -3,5- ] 5/ £:-3,5,8,9,9a,10-

=13

NE-TH-TE I £ [1°,27:4,5] L1 3 [1,2-b] BEE-10- £ ) B B ) ZE H
il

108 (9aR,10S)-10-((S)-(4-F 4 £) (3-8 7 A ) H £ )-4- 78 £-8,9,92,10-
PO - 7TH-0E0E H[1°,27:4, ST0EBR H[1,2-b] B2 1R -3,5- ]

109 (9aR,108)-10-((R)-(3- A7) (3- 7 4 7 ) I 7 )-4- FE 56 -8,9,9a,10-
PO - 7TH-0E0E H[1°,27:4, ST0EBR H[1,2-b] B2 1R -3,5- ]

110 (9aR,108)-10-((S)-(2- 3B FE £ ) (4- 7 T 5L ) B 5 )-4- 8 5£-8,9,92,10-
PO - 7TH-0E0E H[1°,27:4, ST0EBR H[1,2-b] B2 1R -3,5- ]

111 (9aR,10S)-10-((R)-(2-8 75 ) (4- 5 7= 5= ) FH £ )-4- $£ £5-8,9,92,10-

VU &R- TH-TEEIG - [1°,2°:4, S1OEBE H-[ 1,2-b0EER-3,5- [
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112 (9aR,108)-10-((S)-(3- 5 7= B ) (il FH 78 A ) HH & )-4- 78 £4-8,9,94a,10-
PO - 7TH-0E0E H[1°,27:4, ST0EBR H[1,2-b] B2 1R -3,5- ]

113 (9aR,108)-10-((S)-(3- E 7 ) (3- & &) H £ )-4- 78 £ -8,9,9a,10-
PO - 7TH-0E0E H[1°,27:4, ST0EBR H[1,2-b] B2 1R -3,5- ]

114 (9aR,10S)-10-((R)-(3- £ ) (4- 5 7 =) FH £ )-4- $£ £:-8,9,92,10-
PO - 7TH-0E0E H[1°,27:4, ST0EBR H[1,2-b] B2 1R -3,5- ]

115 (9aR,10S)-10-((R)-(3-sm A £:) (4- g A4 ) FH Ak ) -4- 58 5E-7,7 - T -
8,9,9a,10- VU & -7H- WL 0% 3 [1°,27:4, 5] 0L I3 3 [1,2-b] BE 1R -3,5-
B

116 (9aR,10R)-10-((S)-(3-sm A £:) (4- s A A FH Ak ) -4- 58 5L-7,7 - -

=13

8,9,9a,10- VU &, -7H- 0L 0% 3 [1°,27:4,5] WL 12 FE [1,2-b] BE 1% -3,5- —
[
117  (7S,9aR,10S)-10-((R)-(3- @ A5 ) (4-F A 5 ) B L )-4- FE AL -7 - HH AL -

=13

8,9,9a,10- VU &, -7H- 0L 0% 3 [1°,27:4,5] WL 12 FE [1,2-b] BE 1% -3,5- —
[
118  (7S,9aR,10R)-10-((S)-(3-F A £ ) (4-F A 5 ) B L )-4- FEEL-7- HH AL -

=13

8,9,9a,10- VU &, -7H- 0L 0% 3 [1°,27:4,5] WL 12 FE [1,2-b] BE 1% -3,5- —
[
119  (7R,9aR,108)-10-((R)-(3-F A E) (4-F A £ ) H £ )-4- 78 EL-7- FH AL -

=13

8,9,9a,10- VU &, -7H- 0L 0% 3 [1°,27:4,5] WL 12 FE [1,2-b] BE 1% -3,5- —
[
120  (7R,9aR,10R)-10-((S)-3-F A £ ) (4-F A Er ) H £ )-4- 78 EL-7- FH EL-

=13

87979a,10‘ IE §_7H_ HH: D%j:l,: [1’:2’4:5] HH: H%# [172_b] [Ii% H%_:S,S_:
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o

.
K

=)

121 (8S,9aR,10S)-10-( (3- 55 4 B ) HH A )-4- FE B -8- B 5 6 -8,9,9a,10-
PUSG-TH-ILIE 3 [1°,27:4, 5 0B H [ 1,2-b]BEE-3,5- - ;

122 (8R.,9aR,108)-10- (% (3- 55 5 5) H 5 )-4- FE L -8- B 45,5 -8,9,9a, 10-
PUSG-TH-ILIE 3 [1°,27:4, 5 0B H [ 1,2-b]BEE-3,5- - ;

123 (10aR,118)-11- — 78 B Bk -4- ¥ £ -7,8,10a,11- /U & - 10H- B 1% Jf
[1°,67:4,5]HEBRH[2,1-c][1,4]WE R -3,5-

124 11- - HHE-4-¥8F-7,8,9,10,10a, 1 1- NG MEBEFH[1°,2°:4, 5] L% 5

A [1,2-b]EEIE-3,5- i ;

124 11- " HE-4-F8EE-7,8,9,10,10a, 1 1- 7S G HEBEF-[1°,27:4, 5] Hh 5 3

B [1,2-b]EEIE-3,5- i ;

125 11-( % 3- & = 5 ) B £ )-4- ¥ £ -7,8,9,10,10a,11- /< & [t 0¢ I

A [17,27:4,5]0EBEH[1,2-b] 02 ER-3,5- [ ;

125  11-(%8 (3- & 3 £ ) B B )-4- ¥€ £ -7,8,9,10,10a,11- /5 & 0k BE 3

B [17,27:4,5]0EBR [ 1,2-b] B2 0E-3,5- [ ;

126 11- S HE-4-8CH-7,8,10a,11- VO 4,- 10H-BEE 3 [1°,6:4,5] I 12
F[2,1-c][ 1,418 1E-3,5- - F{ ;

127  11- % B AL -4- ¥ EL 7. AL -7,8,9,10,10a,11- X & Ot BE I
[17,27:4,5]0EBR [ 1,2-b] B2 0E-3,5- [ ;

128 3- HIEE T 2 (9aR,105)-10-( B (4- 7 %5 5 ) H1 56)-3.5- 2 i &6 % -
3,5,8,9,9a,10- 75 &, -7TH-MHL 08 (17,274, 5] T I 5 [1,2-b | BE BB -4- ££
fs

129 3- B T B% (9aR,108)-10-(  (3- 45, 7% 2 ) B 5K )-3,5- — fH 5 % -
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3,5,8,9,92,10- /N &, -7TH-TEL 0% 3 [1°,27:4, 5] ML 15 1 [1,2-b] B B2 -4- A&
A

130 £ [ (9aR,10S)-10-( % (3- & & £ ) H £ )-3,5- = fil |
3,5,8,9,92,10- /N &, -7TH-TEL 0% 3 [1°,27:4, 5] ML 15 1 [1,2-b] B B2 -4- A&

A

131 2 T & (9aR,108)-10-( ¥ (3- & % £ ) B £ )-3,5- Z fll &
3,5,8,9,92,10- /N &, -7TH-TEL 0% 3 [1°,27:4, 5] ML 15 1 [1,2-b] B B2 -4- A&
M5

132 B BZ (9aR,10S)-10-( B (3- & 7 & ) H & )-3,5- = fil &

3,5,8,9,9a,10- NG, -TH-UL IS 3 [17,27:4, 5] 0L 1B 3 [1,2-b] BE £ -4- L
52N Al

133 B B& 1-(((9aR,10S)-10-( 8 (4- & & A ) H £ )-3,5- ~ fll & &
3,5,8,9,9a,10- 7 4 -7TH-MHL G 3£ [1°,27:4 5] I BEFE [1,2-b ] BE 15 -4- £F)
A5 LAl LA

134 BB (S)-((12-(BE3-F A A) FH A)-3,5- I/ £-3,5,7,8,9,10- /N & -
12H- BEBE £ [1,2-2:1°,6°-d][1,2,4] = E-4- B R E)H B L&

;)
mr

135 0% B (((9aR,10S)-10-( & (4- By B OE)-3,5- Tl & OE -
3,5,8,9,9a,10- N G- TH-IL IS 3 [ 17,274 ST0EL I 3 [1,2-b] BE MR -4- £L)
AE) HERS(2- HE A LA ¢

Bz 1-(((9aR,10S)-10-( % (3- & 7 £ ) H £ )-3.5- = ] | &

3,5,8,9,9a,10- N G- TH-IL IS 3 [ 17,274 ST0EL I 3 [1,2-b] BE MR -4- £L)

A4 LERR OB

~IE

136 B
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137

138

139

140

141

142

143

144
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113134345

b B (((9aR,10S)-10-( % (4- By H O E)-3,5- = | & E -
3,5,8,9,9a,10- N G- 7TH-TE I 3£ [1°,2°:4 5 0L 18 3£ [1,2-b] BEIE -4- £L)
A BRI HH AR

s
3,5,8,9,9a,10- 7 4 -7TH-MHL G 3£ [1°,27:4 5] I BEFE [1,2-b ] BE 15 -4- £F)
A H AR AR

% (((9aR,108)-10-( % (3- By H OE)H)-3,5- — Al & E -

Bz (((9aR,108)-10-( & (4- B BB )-3.5- N | A -

~IE

)

fis
3,5,8,9,9a,10- N & - TH-IL 0% 3£ [1°,2°:4,5] 0L 12 3 [1,2-b] BEIE -4- £L)
A Ak ) FH A B HH Al

fiz (((9aR,10S)-10-( & (3- B B OE)-3.5- T & A -

~IE

)

1
3,5,8,9,9a,10- /N & -7TH-MEIE H-[1°,27:4, 5| LR £ [1,2-b | BEE -4- £)
A ) AL s £ &2

% (((9aR,10S)-10-( & (3- By B OE)-3,5- Al | A -

~IE

)

1
3,5,8,9,92,10- A &-TH-IEEOZ J£[1°,27:4, 5 b BE H- [ 1,2-b] 1% -4- )
) AL S R AL

B B2 (((9aR,108)-10-((R)-(4- 5 7 B ) O £ ) B £ )-3,5- Z I & &

~IE

3,5,8,9,9a,10- N & -7TH-MEIE 3£ [1°,27:4 5 I BEFE[1,2-b] BE1E -4- &
A BRI HH AR

Hr % B& (((9aR,108)-10-( % (3- & 7K A ) B A )-3,5- = fll | A -
3,5,8,9,9a,10- 7 4 -7TH-MHL G 3£ [1°,27:4 5] I BEFE [1,2-b ] BE 15 -4- £F)
AR AR

IS (S)-((12-(EE3-FH A5 ) HE)-3,5- & ££-3,5,7.8,9,10- A &
12H- BEBE £ [1,2-2:1°,6°-d][1,2,4] = E-4- B R EAE)H AR H E

5 35 HEEYIREIE)

FEESE A0101 1132049521-0



202517646

=g

145  L- % B2 ((9aR,10S)-10-( ' (4- 55 5 ) B 2£)-3.5- i 4 % -
3,5,8,9,92,10- 7 .- TH-IE B8 3£ [1°,27:4 5] L BE 3 [1,2-b] BE 1% -4- £L)
A A

146 _HEREE H % (9aR,10S)-10-(# (4-F 7 &) E)-3,5- I\ A

3,5,8,9,92,10- /N &, -7TH-TEL 0% 3 [1°,27:4, 5] ML 15 1 [1,2-b] B B2 -4- A&
147 LF(HE) R B H L (((9aR,108)-10- (B (4-5 2 5 ) E)-3,5-
148 2-(((((9aR,108)-10-( % (4- & 7 & ) B & )-3,5- = fll & &

3,5,8,9,92,10- N & -TH-IHLIZ £ [1°,27:4,5] b BE H [ 1,2-b] BE R -4- &
R (L AE) BB A B LB A

P

149 2-((((((9aR,108)-10-( & (4- 7 % K ) H £ )-3,5- = il & % -

3,5,8,9,9a,10- A G- 7TH-THEI& 3£ [ 17,274, 510 BE £ [1,2-b] Bk 5 -4- £L)

A H & E) A B A)-2-HENE HERE

Kz F ey o e bulhisz 28 o

12, —HEBHEEESY  HE SO g i+ E—g8kt 2 (Lay
G HESEE Pl R B R — e TR RS A b nlRsr 2 EUR -

13, —HHE > HEEEAFANE L WEMAI 2 11FE—F 5
WA ZE—BHW 2Aba e e 5 Frl Rz 2 B R —E % e HE
PEEAR -

N‘

% 36 HEEUIRIIE)

C267983A.docx

113134345 FEESE A0101 1132049521-0



202517646

14, —MGFRR 5% > HESRALRTEE Z(FREEREAN
EZAERAN Z11 P E—EHEH = (A) ZE—E A A b el B 4
EATRERZ 2]

15, WEHHE211PHE—FHEAIEEUA) ZE—E M b a P

HEggE bl gz 288 > A ESER -
16.  MEHEHIE11THE—FHEFIEEUA) ZE—F M b aPIE
HEggE bl gz 28 > HARIEFEL -

17. —MOEHH 21T E—-FIEH (A ZE—EEM Z(bs
VBB BE F ATz 2 B ik > H AR BUE R e R URLZ SRR -

E—EEHA T - RAMESPIBRUTERZ—FZLEY

a G G
o) 0 cla/ 0 o/ 0
0 R 0 (R¥%. O (R,
- Tﬂ/ N”ﬂ/ TSRy NT S
A A P P
N \E/ N “\N/ E
Y , \Tf , Y
G ¢!
o o ol
0 R o0 RY, O (R,
S N S N/fj N T >
s N
N/ : N/ - / "‘\:f’
v , v , ¥ ,
]
S
O o

ped
=< 1ML

5 37 HEEUIRIE)

C267983A.docx

113134345 FEESE A0101 1132049521-0



202517646

HFGHH » 5GHREEH-C(O)R? » -C(0)-OR" + -C(R),-0-C(O)R" I
-C(R%),-0-C(0)-OR" » Hr G —RYBILHAHEC-Calii £ - HE—R%%
HE(C-Cafii £ - fE—EZFHHAIF - F—ROUGHHRMMRC-Cafii 4

nf%0 ~ 152 ;

HF—R’FTsMe » OH » OMe=(E 5 AYETR
g e
/ /../ X Ry\< f \ ;{‘R‘:’
{F{?}q [Rf}qu

HhE—RY4 B IT#EEEF ~ Cl » Me » OMe ~ CF; ~» OCF;%CN ; H
HF—qEIL A0 ~ 1302 -
FE—8EH A+ > KO EEPERULTERZ—FZLEY -

OH O OH O OH o
O R 0 (R | *n
PO IROSTIRGSE!
““\N/N\.Y/N \“-N/N\:)\O \N/NWO .
¥ v ¥
OH 0 OH Q OH @]
O (R¥% o (R¥, © (R
N . \N/ g o N \\g/
v ¥ Y
OH 0
] (R,
R N
., N
N7
R \ ,

% 38 HEHSRWTE)

C267983A.docx

113134345 FEESE A0101 1132049521-0



202517646

Hinfa0 ~ 1572 ;
H—R*FEEMe OH OMeZ{ £ : HYET

/O’\OCC@

HbhH—RY&EIIHBEEHH - F -~ CI -  OMe - CF; ~ OCF;3; [z
CN -

WAL RTER - flasd "R REY ) T IIREBY  RiEAR
HesE ke P FE Ll SR ERYERT 2 E—F HEE& AR
Y - JelE > MR ERE T Z PP - firsg T ML BIER
BB GB A BB ZMEN ST Mifltsd " IEFM L BRERLERY
tEafEER 2T - NI > AZRPEFLEVIREREY - RREREY
SHNHEY) o T BEY) ) BRI RIEERRG IR REBYY - RERE
V2V UREYIR TANETE ) BEY)  BEE > & ilasE o R ERINA
RReY) o "IRRGRREY ) GREA 2/ OmMEASEEET - BN AR
B Z THE RAEY) - fRIE Cahn-Ingold-Prelog ' R-S | Z&isK TG EEH 1A
L5 - E(LEWHEFEEERYR > G- FURZIIBREETHEE /R
B0 o G AH RER A & 3fr o3 (b & ) Al i 15 HLAE S D 40K & T e - H
PRt 2 5 8 (e B2 ) i 458 1€ By (+) B (-) © AP AT Al 2 F LB &)
2H—HEEAHE P LR B TR E ARG EREY) - JRREEEBY K
HANTZRREZREYE A > ZFE AT IRBEEH I REEEE B[R)-E(S)- -

i 15 R AR AT e e 2 AR Fr 2 BE 1 > (bW AT DL —FE o] fE BB B
REVIZIEAFL > PlNds e 2 2BV RERYIRSY) > PIINHEY)

% 39 HEFHSRWTE)

m

C267983A.docx

113134345 FEESE A0101 1132049521-0



202517646

KBRS EBYIRESY) > HEUAR A SRR T 28 E - ARHEAESE
FTALE R LR ERBY > BEINHIREGY) - IEEBREBYIECY X
B - AT TG T BT M SR AR A Y BT 1 (R)- K (S)- 22
AV s 3 AR 7 - BRIEfEE » ARG LEYE AR - ATHR
Eu BENZHERE - BrIESIMEE » FRIB(EEE A& R ZRERE
B ABRGEE AR i A IR B AUHRE - ARSI N BT B8 R
EYpa -

HEEFZ B T - AU Z b & VIRE 508 B At (7 A e B R/ B AR B
MDA B T R B 3 R /sl A B o WAL R E A > flosE T OB (saltEg
salts) | RIEAR T (LG BN im Ik - BfRins > "8

s T RE LR 28, - iMisE T BRI 2 RIERE AR
ZAEEVZ EUARE R ME - B ] A8 R H A E A S

b2 B
o {5 P A 4 8 R MR ST B B BT 2 BRI D
BRE - RACRETAE - EHIREE KRR R (LY/ AR - TR

R GRS/ EGE  MISRARER - RICY)/WEE - A - R
BRER - 2 ANGER - BEBGTR - WBTHERGRR - WATHERGSH - W MEREREER -
BRI - GHARE/M(LY) SRR - AR AMmE - FEE

PR - TR - ORI - WRERER/bEDE S R/ BEEE | R - PR
PERERRER - NRRER - hEAEBREE - BRI - AN - HARE - HE
R R =R LR - Kt EER L2 R (H140) ' Remington’s

5 40 HEEUIRIIE)

C267983A.docx

113134345 FEESE A0101 1132049521-0



202517646

Pharmaceutical Sciences ;| ° 25 20kR > Mack Publishing Company -
Easton, Pa., (1985) ; k& " Handbook of Pharmaceutical Salts: Properties,
Selection, and Use ; > Stahl fz Wermuth (Wiley-VCH, Weinheim,

Germany, 2002) o

AIOTAE R R IR R B R (DA B BL - SUREE - BBt - BE - BBk
K EEANLEHR -

AT REZ B AR R (B 28 ~ W - JERE - =B - FB2K
Bz ~ W% ~ 3R308; - EEME - HORE - EEEE - FHEE - RUkEE - H s

© OhElg - IR ER e AR K s A
B &% b ] 252 i ik B ] A SRR BOR R iR P R L AT B S AR
ARATH T

=
RSP

b F iU 2 IR B S (D) 32 B8 Kok B HII R BT E S
XITZ8 - EEREEHAIT - HEETGESR - & - 27 - HA1£4
(HC1-CAfEE: ek h ~ 85 ~ 8 ~ 8~ 88 - BE Rl DHBEE ZMEmEeE

EE . SHEE . SHEE < SEEE T AEED o

AHE TR 2 ARG — ~ R R =R - BERAK
A < SRR ~ B2 R ~ de i 7 SRt As RSB A bR - A e &
ERNE  TESHEE  EERE - _JEk - Ok - BEREE - s -
N R T =%

KEpk - Y ILEFEE AR EZE(LEY 2 ERg I A
% @ (P140Na ~ Ca ~ Mgk KE S (LY - iRELE - IRFL 2 B BB W0 I 25)
[ iERE M - BREMEZF (L eV kiR 2 LR EE X HER X

5 41 HEEYIEREE)

C267983A.docx

113134345 FEESE A0101 1132049521-0



202517646

JEAR B - ILWERIEE S HRADKECERER -~ " ZEEYTHIE - &
W E AT RIS ERFE KM E - fld0 - B - LB - USRI
HZE ~ &5~ 8 W - HiE - 218 - RNERLEE -

AR EE i ZAE— AN EAE R ARERE LR (B AR T
HURAERUCREELRRUREEFLEZEYD U ba? ZFTR
EHRIEIERE A - AR E SR b HA mA ST ATé: 2 7487
<& Eteie2b—HETHRTFEEEEB A AN RARTE
ENETEESMZETE - I AZAFHZERNEL baT
AR EPEES B R8> s RAZEMCE - fFlagH -
SH ~ HC -~ B3C -~ 14C ~ SN~ BBF 3P« 32P & 358« 36CT R 1291 o K SEHH AL R
WAL TR ER Z SEER M RIEL Zbay - Bl o ia vk E i &
(B0 H R 4 C) B F JE U M (8] i 2R (B0 H R PO R U & 1 8% 5 (6
URLZRARABE L EEFALLMNT - ZFERURFL bW TRHRR
SR (F140 - FIRC) ~ RIEE) DM ST (R (F140) "HECH) ~ A=
BUG R o (P40 > IEE T 32 5 B /& i/ i fiT (positron emission tomography >
PET) 5 B 5¢ 1 3% 5 &6 i (L B /& B 2 (single-photon emission computed
tomography * SPECT) » HL#E #1802 E H &8 73 i 0 ) BUR & Z U 1 0a
o BRiNE » &CFEL A EEYHNPETHSPECTH R LHEE -
A R Z WD EE Y o] #8 M 2VE I 50il0 & B A0 E R BT
2R B PR B AT R L e A 5 W B B o 2 1 S R BA (DL A o o S FI
AERL Z AU AR Z R IEC sl B2k B -

BEAh > EHEERL R ~ TTHIRED - 2HED) B AT i St 5 5 528
Ao PEER N ECRRE IR ENE - BIAEES P - = T & 5O & 7 oK I (R R

5 42 HEEYIERIE)

C267983A.docx

113134345 FEESE A0101 1132049521-0



202517646

AREROR B RERCEREENS MO REINERERBEMEEE
RIE o WA HFER 2 iisE " EEEERE, gfEfEER T E 2
ZHEEHRAEE L EE - BARBHALEY P ZBARER TR B
AlEa s 8—EERREF RN EZEERNEBRE V3500 (EE—EE
TR F R AS2.5%M) ~ £/04000 (§f A60%5T) ~ /04500 (G A67.5%
)~ 205000 (FFATS%T) ~ £/05500 (HF A82.5% 1) ~ 2706000 (Hf
A90%TR) ~ £/V6333.3 (ff A95%M) ~ 2/06466.7 (ff A9T% ) ~ /D
6600 (ff A99% )E £ /16633.3 (£ A99.5%5R)

TRIBAN I 2 B8 [ W B2 VARG V) L 15 L o 4 5 A T T 48 [ ir
ZW AR 2% > fID20 ~ d6-NEF ~ d6-DMSO » LI R BEAIEE &5~
BEIEY) -

AL EE Y MR8 R /B R F R BEE ARSI &Y EIX
(ML&EPn) PR fF @B < L SR ERETE R AL 588 - ZE LGB
MR LSBT RERFEAMCEYEH - hEE P E AR I
B R KA DEE Y AL T RS T BRI — R~ o 24
RS o W BRI LSS c BELEB P AEEEWO
2004/078163 AR It =~ 1% o Rt » A E—FREGEADOLEY)
Z AL GEE -

AR - flrsE "B Fo gz JBE ) BEOREILER
il & FTE A R AL (R RS B G 2 — RETRAE ~ 5580
B~ B REVEMA - BUEACE - BIEE (M BLAEEE - LEE
Bl ~ ZI2H - WUEER - B PIEH - EYRER - Mam - BiP

B~ R AR - RDERE - BHORE - REURE ~ Felt R FE R R H A = ()

~ E[_PP ~ ,_‘;’
A

)

5 43 HEEYIERIE)

C267983A.docx

113134345 FEESE A0101 1132049521-0



202517646

4 » 22 H Remington: The Science and Practice of Pharmacy » $522fR) -
AR BELEME R A E 2 E R EE 2 Fh » ARSI H Y a R e B 454
eyt 2 iR -

i ARH e N EEANE | RiEKs[HEBT ZEME
NEENECAFHAALEMZE I - BB E - EER - &0
AR ~ AR ECE B R M R ECTE R R S & o A — {8 IR IR M E e
o flosE TARANME ) BEARH (SR BERE - AR K —
B 2 H L7 BN B TR S M B B < i R B i R O TR 5 R < TE AR P B
7 28 Iy P B 4% O TRV 75 RN A < 7 B B (R B b R B 3 R T 8L 2
BRI EEZE -

EHE—ERFIMEEROF > flosE " ARANE ) GEARH (LS
V)AL A5 LA AR B4R S B E A A AT L B B S A S HEE TR R R IR SR 2
HR I E RS ETE FEERE & -

WASCHFTER - flosE " ERR B8 - @ - EE G A -

YOA ST BB > ffisE T #014](inhibit - inhibition={inhibiting) | {4
e /D BPE 4SRN ~ EARBORE BORIR - B E R A Y S 20T
Z EGIEE

fE—EEmM S - WARZFAEER > ftsE " 4 B (treating 57
treatment) | {F— = IR R E (575 05 % R0 BORE (B - Bk 4E 2R 1k =0k
BKEZERKEE D —HEERERZERE)  E5—EHAF > " JAE
(treat ~ treatingE(treatment) | (RIFRKE N Z 2V —HYEHS B (HEE
EAREAREAN 2 E) £S5 —E MG F > " JAH (treat ~ treating B,
treatment) ; HIFEALFEE EFIW - BBE AT#A 2 EAR) ~ A EI - 1B

5 44 HEEYIEREIE)

C267983A.docx

113134345 FEESE A0101 1132049521-0



202517646

EFRSEBN_F FHEGERERE - fE5—8ipld - " IAH (treat
treating B treatment) | {5 ¥5 THP B E B P20 B0UR E < 35 ECEE -

WARSCHRATER - BEE AV E | - B2 T EHNAEELE N
EZia A% » RIZ[EEE T HFZE ) AHK -

FrIEA X SIMEREC E N BT E - GRIASCHAER - 1F
AR E T X HAEFEEN&SE . E T SOFmER 2t " —(@ -
an) ; ~ " #&(the) ; RIADIEMERE A MmEHB REB _F -

PrIEAR S SIMEREC BN S EANHET G A RIS BT
FA JEE R REEIEFFE i - FRIESINED » TAPASI R 2
] R ATH EHEEIR RS (B R ) 2 (8 E SR Y E TR
AR 32 0H FLG A B A SE B 2 o BN AR )

REH ZALEY) 2 F— B (B0 - beCEE kL 2R ) 5] DLANH TE
RIBYIRGEBYEEREEL  PIAR)- ~ (S)-EU(R,S)-2HFE 1K
BN EHE T EA 2 /050% 2 (R)-34(S)- 4 A 35 (5 Bk
2~ £/060% 2 (R)-E(S)-HEFHRABBEE - £/070% Z(R)-2((S)-4H7E
HEREAE - 20802 R)-HOS)-HEBHEEBBAE - £2/090% 2
(R)-E(S)-4HEEE G BB E - £/095% 2 (R)-E(S)-4HAE R (5 EAE B E 5
£/099% 2 (R)-2(S)- AR G RiEdmE © Bl - N eBEM(Lay - &
FRECH-TEREGEEYLEERRS —HEREY >  RibEE 2D
905% 2 GG R EEE - F+ EEA e 2 BUESS o] g8 BRIl H] LA
IE=0-(Z)- 3R - (B) - A AEAE -

R » AT E A » A& LI g 2 ZEY) - Tl
EiEY) - HEREY) A8R2BYNHESYF 2 —BPFEL - fluE

5 45 HEEYIEREIE)

C267983A.docx

113134345 FEESE A0101 1132049521-0



202517646

HE Rz R IEAEREE ) ERY) - JRRGERY - LEERBY(H
WeES) ~ SMHTRYI SRR EMIE . AP FER > T EE E4F ) K
TEH A HMERY ) BIEHENREREY ZE > EYEH VRS
EE % ikt D2 EE % HALREY)

PSR ERY) R GYIETE ANy Z VB2 B (BIA) #E e
7B R B RS o BE R A ECE E AR 2 R M EOLE RIEY) - JERR
REY - SNEREY) -

A &% EE P T RG2S H Y Bl A RE T E R 7R IR o3 B e B2 T
Az o BIAN - R R oy BER A DS TE M B Bl 1E 1 < HOR IR B BB IR RO
RV RS b K E N - BRI S - I A 2R A @l 1 B0 oo #E
(BIan) oy s & AR SIS MERR (PIaE Al ~ —FHBAEAR - 4
Bl OB - —-O0,0°-HHIEHEEEE O - SRAER - 78R B EURK-
10-h5 B8) P2 il 2 B i AN SR AL & W3 o3 L ER TR - SN TE EE ) /N /]
{58 F M [T AH 8 i 3 1 e i (B s = SR AH I A (HPLC) 2 ffr 47 -

BeAh - AREH ZALE V(AR A LI KsPE A g - SEiE
HA S &S S 2B R o A 2 b a V)] B it B AL B R T B ES g F ] B
2 ZER(EFEAE OSBRI &Y 0 NEE - e A E AR LR R BT
bz _F - flasE ' AR ) REARE e (BiEHLEEE B
2 2B NS TEIER T 2 THEEY) o WEEB T T A %N
o A HERB 2 ERE ZKE > Pl K- 8 REEWOIE - iosE

KeW) ) BIEER T ROKZEEY)

o —REE T - ABRIHIRHERESY > HEa AR H (e

Hegg b2 2Bk 2/0—fHEE a8l Riz Z 508 - £ —EEH AT

5 46 HEEYIREIE)

C267983A.docx

113134345 FEESE A0101 1132049521-0



202517646

)
T

BV a2/ O WEE % L2 2P B EEk s - B8 R 2

SRR B MR TR B By S0 PR TH R T & BT LA - B AT 28 5 () &% 2R U35
BRLAR R I B 2 aC L A (RE ) < FREC )& PR B (8 A 2 S R IR A - B 4
HEY) ] & BN E 1 LR - flanak Ol ~ JEE RIS R &K B 1S
LR s AR o 5590 - AREEIH 2 B R AH &) b BUE B [E RS TP =0 (R FE (2
ARFOBE ~ gei ~ FLA - FfL ~ B R Eie B UK e I 2 (BB (EA TR
PYER ~ B RECHIR) - B8 &) ] &7 B a1 F (P10 ) K/
A el EAEEmER - HIE B S8 B LA R (PIabGEE -~ e
A~ ERE - AACLEI R EERIE)

FE—EERAF » AEHALEYEHEEERNEORE - BT %
ZEHFEHAGYGIERSHBERESE - HEaamkrEP—EXOLEaY)
DARe—E0 2 fH 5 5 DA T 2575 2 JR P A

a) MRRER] - BIA0FLME - GHENE - A - 8RR - LUALER - SR K/
sH L

b) EERE - Hla0 _E AL ~ B E - EEAEEE - HEEESE R/ L
i HERINE  FEa

o) Fia A - planty B Eitn ~ By B - HIE - =ERE - HASE
Z - BH BRI/ R LG IER SR ZAEE

d) AR - Bla0Bky ~ EAE - MR R H R B RS Y © K/E

e) WA ~ FaH ~ REVRAE K AR -

FER FIARIBSE N C AL 2 JT A FEE R ERG S EAK -

AREORE 2 BHEEYEFEANE Z Z5ER - 2 - Kt

SCHMERRIF IR ~ W o Bk R BRI ~ PR ~ B BORK BB B B HE AR A R A =

I

B
>“-l

8

5 47 HEEYIEREE)

C267983A.docx

113134345 FEESE A0101 1132049521-0



202517646

ZARZEHZALGY) - EMAREOER ZHEY T IRERE AN E A 2 A3
EREHEY 2 E— T AKE T > At FdHaYas — sl il
DRER - R - S OB RGBSR > DI R R gE R H
IO Z B - ge R nl & A E MR o B i RS sE I H B %8 b Al 7 2 s
PRI ZREY - BOINE - ZFEPE REEWER - GIOREESS - 0%
W o0y ~ FLAE - boi e 55 B bk B B SR B R AR R AR o A0 T oR oty B R
Bz : RLEW - BIaEdy - BT EE R KOS > PIAneE iRl
WEREBZBUE O - i F e BRI AR EGE M E R BT B AR UL B4 5 5 1E T
Z AR AR R R WG RS B PR (R R I 2 @R - BPIIMS > "I PR BN E
hif i % Ef O i B R A B H O ES < LS AR o AR E H Z S EC) H] 2
BB B > H OB MR EE I E R MR R (P40 > IRERSS - Wil
#5580 = 28 L (kaolin) R G ¢ BURMIFB RS > H SRy BEUKEGH T E
(B0 > FE40 ~ iR Ae o s EER D RS -

FEEAESTHE SV R F 2 KEREGRF R - BREIRA FIH B A5
AR R - ZFHYTERE R/ EHER - PIEE -
feE A - BREI AT - RIBHE - A2 ERE LW R/ EEE o 5
Sh > HRa SR HAER EREEZYE - ZFHEaY o I HREERE
&~ BRECEAR T AREE - HEFN0.1%-T5%HEH1%-50% 2 7E
Mgk sy -

AR &R < B HE eV REANE ZAZRHE LG Y HEE
Bl o 38 A8 SR A8 < SO L P R R U R F R R 2O I LU B B AR
BEEZEE - BHNE  SREERESTEN  Haassg#cht &
HEZALEVEIF R B A EED) 2 fikas ~ FE NI P22 H TH E R 4K

T

iy

e

5 48 HEEYIRIIE)

C267983A.docx

113134345 FEESE A0101 1132049521-0



202517646

RIFHIR ZA LSRR 15 F 17 < R PR B DL KR 2 28 B B E 2
B

R B ELHE DD (B0 - e hn 2 i R iR IS ) < 8 H s & V) B IS KVE R
ROFR ~ BE > LR - BRI RE 1 SRE BB IR AL 2 AT IR R AL V) BEE
ML - WEFHWEE LG HRERBARRANER > &R ARSNEM
A RER BT R H AT 2 A AR - IRER - SRIIERE - &R
KPGIEHE - Hal 7 EH LA (B - RIR e - BB FL A 2 52 )%
V) BB B B AE 2R & 4H o B B E2R IR A S5 RS 0 B LLUSROE
INEEE s ~ BHom > 'BATEs ~ BLEsER S 2R > HPERECR

D
oy

AR E e AEH b WE RIEMNR T 2 K g
E) B - BTG RK A (e E RS LEY) L A% -

A {5 /KBS R K 77 Z oy B AE AR /K 73 BB FE R 14 T B A A 3%
2 oK Be 824 ) RO I B - e /K Bg 2% 4l ) m] &L B I A 7 (R 15 L JoK
MBS - NIt - (EHERM e IoKE P DA B =B /K T A
HEHATWABEER A EHT - BHEEZEHEE(EA R REMEZE
BB BUREFSGIN > M - HEEERFTRE

A — IR B G — AR EIE Rty < A% IH 21t
BV RER 2R EREH e R o AR TRRER ) ZIE
st B LA ((BA RO S ALE (Pl ST MmEL) - pHER E iR & EEI= -

ERBEPAREBEAZADCLEYERAEEZEEBEE - f
AN 2T 1R IR IRR B 2 B - O LDU T &Ry o P gt 2 A BUE P ie
o BN fE R AR EOABCRETT FE(RER & - B0 B (B0 AR B 5 I
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FBRE - CHARURE - BAUR R ECER R 2 B8 2 TEAL&Y) -
It REHAEEY R AR L ANBEER TR ENRRAE - LHAR
SR~ BEUR EECCRUR B AT 5 [ B - AE—EF I - AUaHE 2 (#
RRGREARBURE AR R R R E 2 N - #0INE - BA TR E
BN S A R It S8 A B S BT AL I IR (51 40 R i B¢ COPD) {8 W] AT f22 B5Uf Jel
RUAYIE AN < R &S AZE B 2 AL aias - LHAE [ R BE N E AR
RUEC P B AR RIER & 2 N SR M T e 7 B /2 ke T 2 15
& o AEHAME HEHI T - FERARH 2 A REEYER s BZE K E
B B — B EARE o AEHAME AT - [FRR A HREANHE 2
J7 3 (A0 e 7R RS2 B I 5, (Rapid Influenza Diagnostic Test » RIDT)EX
[ sl PCT (RT-PCR)J57A) MG DUt AR B 35 < AL H 28 3R <2 I Bk
gez NER I ANE 2SR AT BADR BUE R -

E RS —EHP - AZHE QAR 2 = (MEEP (D
HEANZE—ERANREEZMR - BBNE - 2 LaWERRE:
BAHBEENIERIRREIRE RS - CHARDRE - BAUR R ECCRIRE
Hos b 2 (A

EE—8OF  AEREREAFENERREEIREZREIRZH
% HE SR FEEIIEE ZHFE B R A M E 2 WA S Ay il 2 =
(MEEYEROEENZE -G - f£—LFHEF - L&D
HHX(DIEEY) - £ —EHfH - HEiRREE 8 AZDR R - BAEUR B R CAY
SR o AT RS R TR EILE R 2 (B S T B & 2 40 S P A
LEYNEEARE I LEYCBEHEY) - (L&Y REhERER
EBIAA S R ) 2 7 ) 1% 81 - HigBla] Dl —EEREE - theliig
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FRESEMBERE - AL —ELFEPI - (LEYEEEH YR IAL T ) = JE 8l

AL > fERS—E G » AZFHEERXOE A F A 2
ELEM 2 E—FO < Ak - HANREEEE - L REF i+ - &
AT G R IERIR R E R - L HAZURE  BAR EECC AT R

R 2 L&) n] Bl — B0 2 18 )4 9 Bl B [F] 15 504 5 2 Ji s 2 12 7%

o REEHH ZALEWY) ] FE A B 20 [FIE BLUR R 7y B 1% B - B0(E BLE R 1E
A BEEHEY) T — 1Bl - BRI 2 (bay—EEH 2 #EE B
BEHRBIREEAEME ZHURER] - 0120w & f BE B 01605 - s R E]
fit. & (oseltamivir) ~ (HFL2K B (peramivir) ~ ALK E (zanamivir) & L fe oK
Z (laninamivir) ~ 2EEE L E K B LUK e WIGE (5140 < [l e B (amantadine) 2
M| £ B (rimantadine)) « HYe% % 574 2 H A B AL iEM2 & 58 H]1H
B~ A e S K - PB2 &) K~ & UT fi E (favipiravir) ~ i EL B
(fludase) + ADS-8902 - [ i 51| & (beraprost) + Neugene® - | 2 % #k
(ribavirin) -+ CAS & 3 % 1422050-75-6 - VX-787 - Flu Mist
Quadrivalent® - Fluarix® PU {§ - Fluzone® PU {& - Flucelvax® F
FluBlok® «

FE—EERAF  KEHREEESRO e R 2D —EHMEGHE
B 2 o HAE B4R S B - fEER - DB AP E T o fE—(E
it - A GRERM IR RS - CHARDRE - BADR B ECCRUR R
Frolie 2R ERE: - fEREERERE  EnEFELR—BHEeYh—
EaEbay ke b—EHMEaRIE 2 HaEi 2 7R 2=
(WME&aY k2 /b —EEMERIEI(E) - FI0E AR FE A F AT 2
A EERER ZEHP R -

% 51 HEEYIEREE)

C267983A.docx

113134345 FEESE A0101 1132049521-0



202517646

E—EE S T - AFHEEREESADOEE) s —IaREIE ()
ZBEEH Y o EE BRI R R E BT AN ZPUR R - P
R BB HIGIR] > SR EIME ~ AR E ~ BAPRE R ALE K B LUK 5
foe (B4 < W e Bt B < Wl S ) » fRAB M > BREEH SV E e B EE bRz
ZEE > 0 B SCRT R AL

E—EE S T - AFHRECSWENE SEEREEEEY
24> Hpzb—2a2mA0tEEY - m—BRHEcY A EEHE
T Z—% - E—EEHL T ZEHEEIHREZFHEY &S f
WEE ~ TFVRT RO EEER - E—EH 2 EPIRE LR - BER
aa AL AR A W ERLES -

AN 2 E 4 AT R R P A [E R AL (B0 > &80 K JREERS) - RS BAR
FE £ Rl EEHE Y > AN HERE ST EEE Y - BAER
et > ARH I EHEE SRR RESRTE -

ARSI ZEEGFAT - AEH ZAba®) ke BB AT m A [E 2
[5) B3 P 2 B R/ BGERIEC © B > AERIH AL GV RIS E BB AT AL LT
B —iE R s EFEAT © () EBEHEEELGEEIZm G - 12
BaABEH eV ka—aFE 2 EE0 T T) ¢ (i) 4R EETH
BETA S B (AL ETEE T) ¢ (i) AEBIORFREAAZEH Z b=

EEBEIIEmEE A S E -

AL > AR EADEeY g - ZARGEDERRIESE
THEA AR ~ BRI B EC AL BN 2 IRl e 2 9 33 R - Horp 28
RN ER IR —E i - B > EERAARHZ eI A
B VAR ZATARE DR R MIF A - AR e BEI R Y /B H R
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ECRIN Z ik A aERiBE =)L) —ERH -

AR AR EREMIERIREE - LHARRE - BAREEC
R G E ZmE R AR ZAMEEY » HfgzA( L&Y & s
AR BUER IR —E & - REHITREERPEREMERIRRE - LH
sE AR L ~ BRUR RS CALR B MRS [ IR E R s AR 2 B—
ERE - HZ s R & &g A (DIE&Y) —if & B o REHIRNE
A AR B IERRFE S - CHARRE - BRUREECALR S [ 2 K&
Bz AR 2AMEEY » HEzAO e EHEa R E —iE
Bl o ARSFEHRRAE A ER M IERIRRE - CHARDRE - BRUTRECH
MG Z W TR 2 AR 2 aRIE - HRZEFIEIZEME
e — R -

ARZERPREXOLCEHEN AP ENERE - CHEOARR
Bk ~ BRI R ECCHRUM R 2 B e 2 i3 By 2 R iR > HoAh B 5 SR Al (1
W24/NEF ) ELEE S — B R RN R - REHINRES —GFEEIAR ER H
ERRRE - CHARRE - BAR EECCHUR RS [ 2 5 B <~ H R »
B B3 g (plan24/ NG ) EL A EEDNERE -

E—EE A T - JEEIRIFE BB B aR MR ERE 5
B2 F 2 PR ER Pl il &R > BfEESMWE - fmhrok
B~ BIPORE RALE K B8 DL S < Me (940 < Wl e B ke < Wl 2 1)

AREEIH 2 B EEAH G Y EAH & ] B E A 450-70 kg2 NRERE & HEY1-
1000 mg >~ SEM: AR S ~ 50491-500 mg ~ 58491-250 mg ~ 3(491-150 mg
5(470.5-100 mg ~ B(&J1-50 mg 2GRy BB KIE - (baY) - B2
GYERHA G 2 EFEA N Bl EETER - BE - Tl KERIHIR - AT
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VAR E B IR B B EE AR T I E - PAVE LIRS0 Z B A ~ B PR B Al 2B
5B B HEETHDS ~ JE R BRI BORIR R AT L B MR ZH

ERANWEAEY B0 - N~ RE 8~ BB B E ~ 4
@ BRI ERIN R ER A M T Al R ECRS TR 2B EME - A%
HZAEEY A PUB R BIA0 » KIBEBROEABER NG f LLERE ~ JE&K
i ~ A AR FFAR A 2 07 LA (F R B0 R BOKIE R /SRR N HEDD © TR
SR E AT T0°EH N0 EHIRE Z 2 BB W © ERN ZEK
A 3 & A Ui A1 B AR 1K AE A1 R 90.1-500 mg/kg 2 [ B A1 L €90.1-50
mg/kg 7 [ Z #LE N -

A — D EREENALFRE R 2O EY 2 B A%
B Z R BAE A - H (i A EAE — P EL TS 2 R E Y Ryike
sat it H E e eR 20 B > B AEan AT AL RO R F T IR LRk - B
1S REAE oy (R A R B didr s A E A -

AEEH ZALEY) R E RN AR R PVE B IH BT & i E AL A
Rt -

ERAMEeY 2 T EERN HEACH LR RALT ZE PR
o FERAGTEBEFTZIEN - Z2{5C(R)2HZ3{%#-CR2-CR2- Z (L&)
ZHF0 BNEEG RS B M Z3E ae o b &) o HA RIS -FE R B E
-4-F-3-HER(E YR an - Horp S-FEE RIRNH i F Bhith L g 2 18
HORFEEE OreE - SRR BRI RE AT 4 o AR IR RT (B /MR - fERER AL IR
1% FEMEARGE SRR -
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LUT E PSR A 300 H A e g R ¥ L 2 IR - O (A LU K
BT &15 mm HgEi100

H IS IME K o AIFTA 22 S 39 R AL 18

FE&Rt -
mm Hg (£J20-133 2 & (mbar)) 2 Z BB T EE - &&EY - TRE K
B0 T B 73 B 7k R e sy

R AAM I 2 ST (R A8 T AR 2 oy AT 5 A 2R HERT
B A (PIAIMS ~ IR ~ NMR) - FTSEHENERH 8K -
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B 7 L 2K E 4 (Houben-Weyl 25 4 kR > 1952, Methods of Organic
Synthesis, Thieme, 5521%) I » K 2 b &Y AT 48 i 248 I IH BT

HEHZAREW T AER LT ERIRES -

4R E
ATP S’ -= R R
Bn AL
BOC E=THBRE
br HIE
BSA FMEHEH
d ®HE
dd EEEIE ~ HEIE
DCM &5 HE
DEAD BE _HE L
DBAD BE _HE _-F=THEE
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FCC S ERE g T
h /B
HBTU 1-[ 8 (B BCRE AL ) g B AR ]- TH- TR 3 = 8 585 7S 78 bk i B8

(1-) 3-21E
HOBt  1-#¢A-7-BE R ="

HPLC = XOE A E
IR ARt

LCMS M JE AT R E 5E
MeOH HH g

MS =

MW TR

m  ZHIE

min 77§

mL E=an

m/z R il

NBS N- R 5% I oo i
NCS N- Z3% 30 g oo
NMP  N- B B0 i 0 e
NMR  #Z#idL R
ppm [ER--10

PyBOP i =Mh-1-E & A = ML0E 0 B gk N m i Bt
rac pANDI=DIiE
rt ZER
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s B %
SEM  (2-(=HEWE)L&E)HE
t —HlE

TBDMS %

1]

Bt

T
T
.
THF  PU&DEI

s
s

AL

TBDPS %5 TORERY

1]
g
it

TFA =

]

Tris-HCl frE 2 REAH E) H I B
O 0 12- R H B -4- 78 -7,8,9,10- DU & -3H- —BER H[1,2-a:17,67-
d][1,2,4]1=1%-3,5(12H)- _

PR L-TRE-S-CREEE)-4- [l E-1,4- S BEIR-3- R
o O

BnO N OH

Lo
N
Bn

4

FERT N [m]5- (R A | E)-4- I | A-1,4- g hEnE-3-H i LA RS E
(1.5 g, 4.83 mmol) % MeOH = 2» % 3% ity 3F i1 NaOH (0.792 g, 19.79
mmol) » fErt F##E2 h o JRAIFEESE(2.067 ml, 17.38 mmol) » I EHRS
IR FE2/NEF o BB e A& FRYE » 2B IRIIEtOAC KK « 2R1%
FIF1 M HCIROE &Y 2 pH 3 - {LATIHCIHY [F]E EFEHT HY - #E -
F/DPEEtOAc B /K RO BlEfE » B{rdE g FATliE s D e BB T EZE
Faz e o JEIN-FTE-S-(FERE)-4-HIEE-1,4- s EE-3-HEE .1
g+ 3.27 mmol 5 67.7%ER) » AL —H 4 (LEIER - MS m/z 337.3
(M+1)

FREAEL.2 ¢ 2-(1-F &-5-CR & ’a‘?&ﬁ) 4-HIEE-1,4- B IR-3-F B TR
55 59 E(SHAE)

C267983A.docx

113134345 FEESE A0101 1132049521-0



202517646

BELE-1(2H)-HEEE =T Bl
0 O

nly
Wj
'Tl Boc"
EBn

FAERT TR L-TRE-5-CR B SR AR ) -4- S k- 1,4- g IR -3- FH Z (850
mg, 2.53 mmo) [ADCM (FG1R * 12.600 mL)H ZIFRANMIAE&H#(1.170
mL, 6.70 mmol) XHATU (1249 mg, 3.29 mmol) - ¥ ESY{ERT N E#H
30 min - ZRR K IIPU R BEDE -1(2H)- HEE 55 = T B F5 (518 mg, 2.78
mmol) ° KRS PERT FHEH16 h > FIDCM (10 mL)# % 32 A 7K (10

* AREEUKA0 mL)JE iR o (EAHE & Na SO 218 - 28 8 I 1 e 8 2%
HEERY - HMerP R MISCO (40 gty B > FEBEKE o 2 40-100%
EtOAc) T4 - JBHEIE B BMIR Z2-(1-FE-5-(F A& R A)-4-Hl | A

4- G BEEE-3- A U BEIE-12H)- IR S5 = T B 5 (1.22 g > 2.418
mmol > 96%E ) - MS m/z 505.4 (M+1) -

TEREL.3 ¢ 2-(5-FEE-4- | A-1,4- G HEEE-3- L) VU G B I - 1 (2H)- HH

e =T B
O O
HO
T
H IBDG

R IR 2-(1-TF B-5-CF A | E)-4- [l | A-1,4- | Ez-3- 5 k)
FAUEE-1CQH)-HEES =T £8:(220 mg, 0.436 mmol) /xMeOH (FG15 :
21.800 mL) ™ 2 357 © R A0— &1 (spatula tip) Pd-C (10%) (46.4 mg,
0.044 mmo) I FRRE - FIEMHMEAZE W HIEFETLGCR) » HARE
AERT MEERE TRIZURH - 30 mint® - HEWIF K IE B A% %
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T2 )E - (FFAMeOHTE 73 % 0% - FERMEZE F R s H A& #E— S 4t
BI{#E A - MS m/z 325.3 (M+1) -
A1 0 12- ZF AL -4-¥8E-7.8.9,10- VU &, -3H- " BEIE Ff[1,2-2:1°,6 -

dI[1,2,41=0%-3,5(12H)-
OH ©

|
1989
|
“N,N N

’2,2- R E LBE(TT mg, 0.392 mmol)iNNE & A HH#2-(5-F8 E-4-
I EAL-1,4- ZFEEE-3- ) DR BEIE-1CQH)-HEE 5 = T A5 (141 mg,
0.436 mmol) KB+ 1E Z /Nl « INIITFA (8818 © 2 mL) L FRHR & Y){ERT
THEFE30 min o $F S EL B ZE TR - BErYE R MEHPLC (HH0.1%
TFA Z MeCN/ZK)EFTHIE - B EAEY L7 » RARU AR » FEH 2
o [E s 12- T SEH E-4-$8HE-7,8,9,10-PU G, -3H- " BEIEH[1,2-2:1°,6°-
d[1,2,4] = 1%-3,5(12H)- — i (19 mg > 0.036 mmol > 8.27% & &) o
NMR (400 MHz, DMSO-d6) § 7.55 - 7.46 (m, 2H), 7.34 (s, 1H), 7.30
(dd, J = 8.1, 1.6 Hz, 4H), 7.25- 7.10 (m, 4H), 6.33 (d, J = 10.5 Hz, 1H),
4.62 (d, J = 10.5 Hz, 1H), 4.36 - 4.25 (m, 1H), 3.29 - 3.21 (m, 1H), 2.86
(td, T = 11.1, 2.6 Hz, 1H), 2.46 - 2.38 (m, 1H), 1.70 - 1.39 (m, 4H) -
m/z 403.4 (M+1) -
T2, 12-(E(3-5 355 ) 2L )-4-¥8 £ -7,8,9,10- PU &,-3H- " BEIE H-[1,2-

a:1°,6°-d][1,2,4]1=1%-3,5(12H)- [

% 61 HEEUIRIE)
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“f‘ﬁ/&wj
“»N,N N
F O O F

e BHEDAREEE O ZMHEZEAKE A - TH NMR (400
MHz, DMSO-d6) 6 7.50 - 7.45 (m, 1H), 7.39 (s, 1H), 7.39 - 7.33 (m,
2H), 7.32 - 7.13 (m, 3H), 7.12 - 6.94 (m, 2H), 6.41 (d, J = 10.8 Hz, 1H),
4.82 (d,J =10.7 Hz, 1H), 4.36 - 4.26 (m, 1H), 3.28 - 3.18 (m, 1H), 2.88
(td, J = 11.0, 2.5 Hz, 1H), 2.39 (td, J = 12.5, 3.1 Hz, 1H), 1.73 - 1.64
(m, 1H), 1.51 (dddd, J = 30.2, 15.0, 6.1, 3.3 Hz, 3H) - MS m/z 439.3
(M+1) o

EOI3. 12-(BE(4-F5R A ) A)-4-58£-7,8,9,10- PU & - 3H- “BEBE F[1,2-

a:1°,6°-d][1,2,4] =1%-3,5(12H)- _f
OH ©

Dwﬂj

|

‘N-N,N N

Cl I I Cl

EaYmBEm AR EEE O 2R RS - TH NMR (400
MHz, DMSO-d6) § 7.54 (d, ] = 8.5 Hz, 2H), 7.43 - 7.31 (m, 5H), 7.30 -
7.23 (m, 2H), 6.36 (d, J = 10.7 Hz, 1H), 4.78 (d, J = 10.7 Hz, 1H), 4.36 -
4.24 (m, 1H), 3.27 - 3.19 (m, 1H), 2.87 (td, J = 11.1, 2.7 Hz, 1H), 2.40
(td, J = 12.5, 2.9 Hz, 1H), 1.72 - 1.62 (m, 1H), 1.62 - 1.38 (m, 3H) - MS

m/z 471.2 (M+1)

5 62 HEEYIRIE)
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EO4. 12-(BEG-EFA) HA)-4-58£-7,8,9,10- PU & -3H- “BEEEF[1,2-

a:1°,6°-d][1,2,4] =1%-3,5(12H)- _f
OH ©

“f‘ﬁ*wj
HN,N N

Cl ‘ ‘ Cl

b EHFEHRANEEEN I 2 MEEZEREFEH - 1TH NMR (400
MHz, DMSO-d6) 6 7.64 (t, J = 1.8 Hz, 1H), 7.52 (dt, J = 7.8, 1.3 Hz,
1H), 7.47 (q, J = 1.4 Hz, 1H), 7.40 (d, J = 3.1 Hz, 1H), 7.37 (m, 5H),
6.44 (d, J =10.7 Hz, 1H), 4.83 (d,J = 10.7 Hz, 1H), 4.37 - 4.25 (m, 1H),
3.29 -3.16 (m, 1H), 2.88 (td, J =11.2, 2.6 Hz, 1H), 2.44 - 2.29 (m, 1H),
1.73 -1.62 (m, 1H), 1.61 - 1.37 (m, 3H) - MS m/z 471.2 (M+1) -

BOIS. 12-(BE(4-m R 5 ) B A)-4-58£-7,8,9,10- DU & - 3H- BEBE F[1,2-

a:1°,6°-d][1,2,4] =%-3,5(12H)- [
OH O

|
‘“»N,N N
FORSN
ez EmANEFEE G 2 EESEKEF - 1TH NMR (400
MHz - J&5%() 6 ppm 7.52 (s, 1 H) 7.43 - 7.49 (m, 2 H) 7.21 - 7.28 (m, 2
H) 7.04 - 7.13 (m, 2 H) 6.88 - 6.95 (m, 2 H) 6.12 (d, J=10.32 Hz, 1 H)

4.65 (d, J=10.37 Hz, 1 H) 4.38 - 4.52 (m, 1 H) 3.23 (dt, J=10.99, 3.26

Hz, 1 H) 2.88 - 2.99 (m, 1 H) 2.68 (td, J=12.18, 4.16 Hz, 1 H) 1.72 -

% 63 HEHSRWTE)
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1.83 (m, 2 H) 1.56 - 1.70 (m, 2 H) © MS m/z 439.3 (M+1) «
6. 13- " H E-4-F8E-8,9,10,1 1-TUFEEEEIF[17,67:4,5][1,2,4] =&

FHI1,2-a][1,2] % M-3,5(7H, 13H)-
OH O

EaYmBEm AR EEE O 2R RS - TH NMR (400
MHz, DMSO-d6) § 7.62 - 7.54 (m, 2H), 7.37 (s, 1H), 7.33 (dd, J = 8.3,
7.0 Hz, 2H), 7.30 - 7.09 (m, 6H), 6.39 (d, J = 10.8 Hz, 1H), 4.44 (d, J =
10.8 Hz, 1H), 4.00 (ddd, J = 13.4, 8.8, 4.9 Hz, 1H), 3.31 (dt, J = 10.9,
5.0 Hz, 1H), 2.70 (dq, J = 12.6, 3.7 Hz, 2H), 1.63 - 1.41 (m, 4H), 1.32 -
1.18 (m, 1H), 1.14 - 1.00 (m, 1H) » MS m/z 417.4 (M+1) -

BT 13-(% G- & & &) H & )-4- 7K & -8,9,10,11- U = BE Bk I

[1 ’:6’435][132:4]EH%#[172_21][172]:%HS|2_375(7H713H)_:E|§J
OH O

DWNQ
|
SN N
F ‘ l F
MAEE Y GFEMR AR R EE G 2 HE R KEME - ITH NMR (400
MHz, DMSO-d6) & 7.63 - 7.54 (m, 1H), 7.46 - 7.33 (m, 3H), 7.29 - 7.20

(m, 2H), 7.15 (dt, J = 7.8, 1.2 Hz, 1H), 7.11 - 7.03 (m, 1H), 7.03 - 6.94

(m, 1H), 6.46 (d, J = 10.9 Hz, 1H), 4.67 (d, J = 10.9 Hz, 1H), 4.02 (ddd,
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J =13.3, 8.8, 4.8 Hz, 1H), 3.29 (dt, J = 10.9, 5.0 Hz, 1H), 2.71 (dddd, J
= 18.7, 10.9, 7.1, 2.9 Hz, 2H), 1.66 - 1.41 (m, 4H), 1.26 (q, J = 9.4, 8.9
Hz, 1H), 1.15 - 1.00 (m, 1H) « MS m/z 453.3 (M+1) -

EH8. (R)-12-(EE (- A A) HA)-4- 78 £ -7,8,9,10- VU & -3H- B2 1% Jf
[1,2-a:1°,6°-d][1,2,4] =1&-3,5(12H)- i

FREIEES.1. (S)-3,3,3- =& -2-HAE-2-FENKR)-12-(BEG-Fm A E)H
E)-3,5- {1 E H-3,5,7,8,9,10- N G- 12H- ZBEIEH[1,2-a:17,6°-d][1,2,4]
= E-4- B 5 5 (S)-3,3,3- =& -2- HEAE-2- K ENER(S)-12-(BG-m A E)
B £ )-3,5- ] & £ -3,5,7.8,9,10- X &, -12H- — BE & 3 [1,2-a:1°,6°-
d1[1,2,4] = 1E-4- 55

CFj
OMe

o 0 0

1
FEN2 T 12-(HE (3-8 H A6)-4- 78 £5-7,8,9,10- DU - 3H- _BE D=
[1,2-2:1°,6°-d][1,2,4] =E&-3,5(12H)- —Fd(127 mg, 0.290 mmol)#& ik AR

AMEZK THE (88 4 mL)d » 218/ HIITEA (0.081 mL, 0.579 mmol) °
ZREIRII(R)-3,3,3-=%-2- HF A-2-FFEWHE £(73.2 mg, 0.290 mmol) -
i S AL =R M R0 88 - 2R 7 ECHEtOAc (10 mL)BL/K (10 mL) 2
[ o M o B B KO R A g - & Na SOEZ R WRYE - BRERPIE M
ISCO (24 ghYIEHE > FRBEREH 2 0-100% EtOAc)EITHI(E - AR EH T

% 65 HEFHSRWTE)

C267983A.docx

113134345 FEESE A0101 1132049521-0



202517646

HPLC (ICHE Tt » BElE/EtOH = 80/20) 7 i JF 87 G R EY) LE A

(S)-3.3.3-=&F-2-HEE-2-FE NI R)-12-(B G- R E) H E)-3,5-
— & EE-3,5,7,8,9,10- N & - 12H- —BEEEF[1,2-a:1°,6°-d][1,2,4] =& -4-
Z5(63 mg > 0.096 mmol » 33%E=3 » 99%ee) - 'H NMR (400 MHz » %
{H-d) 6 7.90 (d, J = 7.5 Hz, 2H), 7.62 (s, 1H), 7.54 - 7.29 (m, 4H), 7.19
(g, J =7.8 Hz, 1H), 7.07 - 6.81 (m, 6H), 5.57 (d, J = 10.2 Hz, 1H), 4.68
- 4.43 (m, 2H), 3.83 (s, 3H), 3.08 (d, J = 10.5 Hz, 1H), 3.03 - 2.87 (m,
IH), 2.66 (t, J = 11.5 Hz, 1H), 1.93 - 1.46 (m, 4H) - MS m/z 655.3
(M+1) -

(S)-3.3,3- =& -2-H A E-2-FENEL(S)-12-(EG-F R E) HE)-3,5-
A& E-3,5,7,8,9,10- N R -12H- BEIEF[1,2-a:1°.,6°-d][1,2,4] = & -4-
E5(57 mg > 0.087 mmol > 30%E3 > 99%ee) - 1H NMR (400 MHz » &
{5-d) & 7.94 (s, 2H), 7.64 (s, 1H), 7.50 - 7.41 (m, 3H), 7.35 (q, J = 7.5
Hz, 1H), 7.19 (q, J = 7.6 Hz, 1H), 7.02 (dd, J = 14.8, 8.4 Hz, 3H), 6.96 -
6.88 (m, 2H), 6.85 (d, J = 7.6 Hz, 1H), 5.57 (d, J = 9.9 Hz, 1H), 4.62 (s,
1H), 4.49 (s, 1H), 3.84 (s, 3H), 3.09 (d, J = 10.8 Hz, 1H), 2.93 (s, 1H),
2.66 (td, J =12.5, 3.3 Hz, 1H), 1.82 (s, 2H), 1.58 (s, 1H), 1.27 (s, 1H) -
MS m/z 655.3 (M+1)

FH8. (R)-12-(EEB-F A E) H E)-4-5F8 £ -7,8,9,10- VU & -3H- _BEIE I

[1,2-a:1°,6°-d][1,2,4]1 =1&-3,5(12H)- _fi{
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N
F O ‘ F

7] (S)-3,3,3- =& -2- H & E-2- R EWNE (R)-12-(B G-F K &) H &)-
3,5- {H15.5£-3,5,7.8,9,10- N G- 1 2H- " BEIE3£[1,2-a:17,6°-d][1,2,4] = [&-
4-E: (50 mg, 0.076 mmol)}A R A MeOH (F&f& : 382 ul » EE®X : 1.000)
KH,O (HSF&E © 382 ul » LB * 1.000)H 2 7&K A AILIOH.H20 (32.1 mg,
0.764 mmol) - KR EY{Ert PREFEL h > A& EtOAcHi#E - FIIN HCI -
BE KSR R AIE &8 Na, SO B2 K » B8 H R 4s - B R R HHPLC (BH
0.1% TFAZMeCN//K)EETTHAL - B EAEM L& » R HRIUKE > 15
F(R)-12-(E (3- & KAL) B B )-4- 78 £ -7,8,9,10- T & -3H- B IE - [1,2-
a:1°,6°-d][1,2,4] = -3,5(12H)- _ [ (3.7 mg > 0.006 mmol - 8.33% =
%) - 1H NMR (400 MHz, DMSO-d6) § 7.45 (d, J = 10.1 Hz, 1H), 7.39 -
7.30 (m, 3H), 7.20 (ddd, J = 24.4, 19.0, 9.8 Hz, 3H), 7.09 - 6.92 (m,
2H), 6.39 (d, J = 10.8 Hz, 1H), 4.80 (d, J = 10.7 Hz, 1H), 4.29 (d, J =
11.9 Hz, 1H), 3.20 (d, J = 9.7 Hz, 1H), 2.86 (t, J = 11.1 Hz, 1H), 2.43 -
2.27 (m, 1H), 1.72 - 1.33 (m, 4H) - MS m/z 439.1 (M+1) -
B9, (S)-12-(EE3-F R 5 ) H A)-4- 5 A-7,8,9,10- 0 & - 12H- BE IR I
[1,2-a:1°,6°-d][1,2,4] = 1&-3,5-
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CH O
“f‘ﬁ/le
‘HN,NVN
FF

it aEFED AN EEFEE N8 ZAHE BEK B - 1H NMR (400
MHz, DMSO-d6) 6 7.45 (d,J =11.7 Hz, 1H), 7.39 - 7.29 (m, 3H), 7.29 -
7.11 (m, 3H), 7.08 - 6.92 (m, 2H), 6.39 (d,J = 10.7 Hz, 1H), 4.80 (d, J =
10.8 Hz, 1H), 4.29 (d, J = 11.2 Hz, 1H), 3.20 (d, J = 10.1 Hz, 1H), 2.86
(t, J =11.1 Hz, 1H), 2.42 - 2.28 (m, 1H), 1.70 - 1.35 (m, 4H) - MS m/z
439.1 (M+1) »
= ] 10. (9aR,108)-10- — 7 H £ -4- ¥ H -8,9,94a,10- U &, -3H- 0t 1% F
[1°,27:4 50k FH[1,2-b]BEIE-3,5(7H)- [
RS 10.1. (R)-2,2- R A -1-(R)-1- = R AN IR IE-2-F) 4 -1-F &
(8)-2,2- K E-1-((R)-1- = A BHALMEIZ 0E -2- K ) /- 1-[iF

HERT P o) ZREHBE(2.155 ml, 12.89 mmol) jATHF (F&f& : 58.6
ml)tf 2RO INIE T A#E IR (2.5 M)(4.69 ml, 11.71 mmol) -
10738 2 1% > R SR IIR)-1- =7 AL IR g -2- FHEE (2 g, 5.86
mmol : 26 /HJ. Am. Chem. Soc., 2008, 130, 7562-7563)}ATHF (6 mL)H

ZVEW o 155788 2 1% > FEAMINHACI/KIE R [ EE &% WAl FIEtOAc
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ZHL(WR) « G iF < A RZEIY) A AR - &ENaxSOLFZ R - 8 86 AT
HZEIRYE - BERYIFEHISCO (220 ghy BFE » BB H 2 0-40% EtOAc)
ETHL  FRIZFMEEEREEE 2 (R)-2,2- 3 E-1-(R)-1- = ZK FHAMEIZ
IE-2-58)Z,-1-FE(1.64 g > 3.22 mmol > 54.9%7F %) (l&1) (1H NMR (400
MHz > &}5-d) § 7.50 - 7.43 (m, 6H), 7.41 - 7.36 (m, 2H), 7.36- 7.09 (m,
17H), 5.90 (s, 1H), 3.96 - 3.79 (m, 2H), 3.62 (t, ] = 6.8 Hz, 1H), 3.18
(ddd, T = 12.9, 9.3, 6.9 Hz, 1H), 3.04 (ddd, J = 13.3, 8.9, 4.9 Hz, 1H),
1.45 - 1.35 (m, 1H), 0.76 (ddd, J = 12.1, 8.9, 2.8 Hz, 1H), 0.65 (ddd, J =
13.0, 5.9, 2.6 Hz, 1H), 0.59 - 0.46 (m, 1H) K E G @B EE >~ (S)-2,2- %
F-1-(R)-1-= R B BRI mE 0 -2 - KLy £ -1-F%(0.62 g > 1.216 mmol > 20.77%
FE#) (I%2) (1H NMR (400 MHz » &{5-d) § 7.41 (dt, J = 6.2, 1.6 Hz,
6H), 7.30 - 7.01 (m, 17H), 6.67 - 6.61 (m, 2H), 4.81 (dd, J = 10.9, 2.4
Hz, 1H), 3.64 (d, J = 10.9 Hz, 1H), 3.32 (ddd, J = 8.9, 6.8, 2.4 Hz, 1H),
3.16 (ddd, J = 12.1, 10.4, 6.3 Hz, 1H), 2.96 (ddd, J = 11.6, 7.8, 2.5 Hz,
1H), 2.65 (s, 1H), 1.82 (dddd, T = 12.4, 10.0, 8.0, 6.6 Hz, 1H), 1.23
(ddp, J = 14.9, 8.8, 3.2 Hz, 1H), 1.17 - 1.03 (m, 1H), -0.01 - -0.15 (m,
1H)) -

FREAE10.2. (R)-2,2- ZFREL-1-((R)- ML IR e -2- ) L1

FERT T (R)-2,2- K FZH-1-(R)-1- =FK H A ML g -2-F) £ -1-[EF
(348 mg, 0.683 mmol)*MeOH (F87& @ 6828 ul)d & Z &N IIHCL (A
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KH13.0 M) (683 pl, 2.048 mmol) - B @MFREE BT EF HARKR
BV - VNRR - ARREOEEY R RS E LR > £8=
ESHGRY) - NI S HRCR S VIR O e A s RRE 2 it e G
A o AP ERIEA - MS m/z 268.2 (M+1) -

FREAE10.3. 1R E-5-CR B E E)-3-(R)-2-((R)-1- 78 5:-2,2- B 25

HEE IS OGE - 1 -5 2 ) e 1 -4 (1 H) - e
Qo O

FAERT TR L-"RE-5-CR B SR AR ) -4- Al S8 2 - 1,4-  F B 0% -3- i (253
mg, 0.751 mmol) jyDCM (4 ML) i Z & R A TIIK JEI& g (477 pl, 2.73
mmol) X HATU (338 mg, 0.888 mmol) - fERT FEFE 15 min > A& AN
BL(R)-2,2- 7 EE-1-((R)-MEIE g -2- 55 ) £ FE (208 mg, 0.683 mmol) K {K/E
f& 1% (0.4 mL)f/*DCM (4 mL) i 28R - #EEGPERT FEH1 h > H
DCMFHFE L A 7K R BRI KRR » (B 1/ & Na,SOLFZ bk - 8 8 Il 11 g 8 2%
S ERY o RERVIREMISCO (40 ghVIBHE - BBl 25-100% EtOAc
(2H10% MeOH))#EITH AL > FE 2 MR Z1-FE-5-(FEH£)-3-
(R)-2-((R)-1-F8 #-2,2- IR L £ B ) ME IS 0E - 1- Fe Bk ) BE 0% -4 (1 H)- i (315
mg > 0.538 mmol > 79%E3) - MS m/z 586.4 (M+1)
FREAZ10.4. (R)-HBEh g 1-(R)-1-(1-FE-5-CREERE)-4-[lF5-1,4- 2
AR LR -3 - AL ) IR e -2- %) -2,2- B LA TR
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FAEOTC T A 1-RE-5-(CREEH)-3-(R)-2-(R)-1-¥8£-2,2- R E 4
FL)MEMS IE - 1- i B ) B 5% -4 (1H)- i (315 mg, 0.538 mmol) FRIEME (A2 fE -
5378 ph)yH ZFRIAIIMsCL (168 pl, 2.151 mmol) o LFr/KBIHFREEGY)
FERT T EF VN - FURII100 L BHEERR S - BFF307 88 DAL - R fE
REVIHDCMAREREL 7K ~ 28120.5 N HCUKIER (27) K FE KT 0% » {8
HIEENa, SO 52 kE - BIB AL 2= TR - WERYIFEMISCO (80 gty
B - BOBEREH 25-100% EtOAc (£ 10% MeOH)EITH(L > BEE=
EERE 2 (R)- e L 1-(R)-1-(1- "R E&-5-CR A E5)-4- 8 5-1.4- 2R
WE I -3- 5 AR ) LIS e -2- 6 )-2,2- "R A LA EE(120 mg > 0.181 mmol »

33.6%FE %) - MS m/z 664.3 (M+1) -
FRIEE10.5. (R)-HEERERE1-(R)-1-(5-F8 A -4- I EE-1,4- @ EE-3-

EOME IR e -2-4)-2,2- R E L B fiE
o O

A EI AR (R)-H e B 1-((R)-1-(1- "R &-5-(CF B | A&)-4- [ | 5 - 1,4-
R MR -3 PR A LIS e - 2- 2 )-2,2- IR AL L AL FE (102 mg, 0.154 mmol)
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A MeOH (B&f& : 5 mL)TF 2K « iRAI—&I~J10% Pd/C (32.7 mg, 0.031
mmol) il [ff # F R F& - R A ZE WA S EHETCI) HARRAERT T
EERE TRIZURFE - 30 minfk > FRWIFERIE L AKRIEEIY % -3 0A
& 0 (EFMeOHTL /T Mk - A IRIRAE B2 R 4R > 5 RT3 H A O —
St {EEI{EF - MS m/z 484.3 (M+1) -

1 10. (9aR,10S)-10- - Z B £ -4- ¥T ££-8,9,9a,10- IU &, -3H- Mt 1% 5

[1°,27:4 5]k FE[1,2-b]BEEE-3,5(7TH) - [
OH O

DT\)M\W/KN
xN#N\_).:>

FERT T [m)fH B (R)- B e b B8 1-(R)-1-(5-FE B -4- I S| Ak - 1,4- g g
M2 -3-FR B EIg IE-2-2)-2,2- KR E A HA5(61.4 mg, 0.127 mmol) jADMF
(FeHE 2 mL)oh 2RI IR EZ 1 (52.7 mg, 0.381 mmol) » fERT N &
Z A% 0 FEBNHORE IR ES BB SR &Y EREE O EE M HPLC (BH
0.1% TFA Z MeCN/H20 5 #1 /%) o2t 4k - BRI E R B EE 2
(9aR,108)-10- R H E-4-$€E-8.9,9a,10-VU G -3H-MEIZ H[1°,27°:4, 5] EL 1%
FH[1,2-b]BEIE -3,5(7H)- _fd (18 mg > 0.036 mmol > 28.0% = *) - 1H
NMR (400 MHz, DMSO-d6) 6 7.63 - 7.57 (m, 2H), 7.38 (t, ] = 7.6 Hz,
2H), 7.29 - 7.23 (m, 1H), 7.22 (s, 1H), 7.04 (td, J = 4.9, 2.3 Hz, 3H),
6.95 (dd, J = 7.6, 2.0 Hz, 2H), 5.68 (dd, J = 9.6, 3.6 Hz, 1H), 4.55 (d, J
= 9.5 Hz, 1H), 4.48 (ddd, J = 10.1, 5.9, 4.0 Hz, 1H), 3.76 - 3.58 (m, 2H),

1.91 (tdd, J = 9.5, 5.0, 3.0 Hz, 1H), 1.82 - 1.63 (m, 2H), 1.51 - 1.40 (m,
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1H) - MS m/z 388.3 (M+1) -

ZFH11. (9aR,10R)-10- —— 7% HH E -4- ¥ ££-8,9,9a,10- PU & -3H- itk 1% 3

[1°,27:4,5]0tkE [ 1,2-b]BEEE-3,5(7H)- i
OH O

WA EY AR R R EEE G110 2 F HA2 B - 1TH NMR (400
MHz, DMSO-d6) § 7.45 (s, 1H), 7.37 - 7.32 (m, 2H), 7.32 - 7.17 (m,
8H), 5.45 (dd, J = 10.4, 6.1 Hz, 1H), 5.08 (d, J = 6.1 Hz, 1H), 4.04 (td, J
= 10.5, 5.7 Hz, 1H), 3.55 - 3.42 (m, 2H), 1.89 (dt, J = 12.6, 7.4 Hz, 1H),
1.74 - 1.59 (m, 1H), 1.55 - 1.38 (m, 2H) - MS m/z 388.3 (M+1) °

12, (9aS,10R)-10- 7K B H -4- ¥ £ -8,9,9a,10- P & -3H- M 1% 5

[1°,27:4 5]k FE[1,2-b]BEEE-3,5(7TH) - [
OH O

WA EY AR R R EEE G110 2 F HA2 B - 1TH NMR (400
MHz, DMSO-d6) § 7.66 - 7.55 (m, 2H), 7.38 (t, J = 7.6 Hz, 2H), 7.29 -
7.23 (m, 1H), 7.21 (s, 1H), 7.08 - 7.01 (m, 3H), 6.96 (dd, J = 7.6, 2.0
Hz, 2H), 5.68 (dd, J = 9.6, 3.6 Hz, 1H), 4.55 (d, J = 9.6 Hz, 1H), 4.48

(ddd, J = 10.3, 6.1, 4.0 Hz, 1H), 3.78 - 3.68 (m, 1H), 3.62 (td, J = 11.7,
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11.0, 7.2 Hz, 1H), 1.91 (tdd, J = 9.1, 5.7, 1.7 Hz, 1H), 1.82 - 1.64 (m,
2H), 1.53 - 1.37 (m, 1H) - MS m/z 388.3 (M+1)
13, (9aR,10R)-10- —~ 7% HH E -4- ¥ ££-8,9,9a,10- VU & -3H- itk 1% 3

[1°,27:4 5]k FE[1,2-b]BEEE-3,5(7TH) - [

OH O

O o N

MN!N

WA EY AR R R EEE G110 2 F HA2 B - 1TH NMR (400
MHz, DMSO-d6) § 7.45 (s, 1H), 7.37 - 7.32 (m, 2H), 7.29 (dd, J = 5.8,
3.5 Hz, 6H), 7.21 (dtd, J = 7.1, 4.5, 2.1 Hz, 2H), 5.45 (dd, J = 10.4, 6.1
Hz, 1H), 5.08 (d, J = 6.0 Hz, 1H), 4.04 (td, J = 10.4, 5.6 Hz, 1H), 3.61 -
3.52 (m, 1H), 3.46 (ddd, J = 12.2, 10.0, 7.7 Hz, 1H), 1.96 - 1.84 (m,
1H), 1.75 - 1.58 (m, 1H), 1.56 - 1.37 (m, 2H) - MS m/z 388.3 (M+1) -

E {14, (9aR,108)-10-((R)-(3-5 FEE) GEEL) FHEL)-4-$8£E-8,9,9a,10-TU &,
3H-MHEIG FE[1°,2°:4, 5100 BE 3£ [ 1,2-b B2 1E-3,5(7TH)-
REIRE14.1. (R E)-2-(3- % L0 ) MEng g - 1- HEZ 55 = T Al

il

g
&

N

FEOC T A 3- 5 i I

5

)
R

T ZEEE(2.60 g, 10.54 mmol) jATHF (#&
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H © 30 mL)th > A S R ILHMDS A (A THF S 1.0 M) (10.44 mL,
10.44 mmol) « ¥4/ R S YITEOC THEHE2057 88 » AR B HIRIN(R)-2-
BRI -1 EE S = T AR (2 g, 10.04 mmol) JATHF (10 mL)& > 3
T o 151 hAEE R S E8 TR ERT FL AR ERT FAEREL h - K
(45 2 JE 2 L FA BO A ZE B (R 20) W BF 2 T M ZE U PR B K O o 48
NasSOL85 1% » i I 1 42 28 T 4 - FRERYIEEHISCO (80 gy IEHE » 1
Belsib 2 0-40% BtOAC) (T4 » S5 2 HEFEE Y (RE)- 2-G-A%EL
f EL LR LE-1-H 58 =T ZE5(2.15 g » 7.23 mmol » 72.0%E #*) - MS
m/z 292.0 (M+1) -

PRIRE14.2. (R)-2-((28,38)-3-(3- A H) BE 2 0-2- ) LI 0 - 1- R S 55
= TS R (R)-2-((2R,3R)-3-(3- . 550 B 2. 18- 2- B L 15 0 - 1- F B 5
=T R

>

£
FERT N [E)(R,E)-2-(3- 4 L ff A ) LI BE- 1- HEL 5 = T A F5(640 mg,
2.197 mmol) ) DCM (#EF& * 20 mL) 4 2 /& &4 JlimCPBA (1327 mg,
7.69 mmol) K K fEIR EYIERT NMREHIBK - F/KEE R IE AR DCM
ZEHY o B OF 2 A EEEY) P e AR AORR BE SR - DR B B R B KRR o (B
AP 4ENaySOLFZ 1 - B IB AL H 22 R %HE - BWERPIFEHISCO (40 gty
Bt - IS 20-40% EtOAc) #ET4l(E - B F[(R)-2-((2S,35)-3-(3-#
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RE)R A LNE-2-H) MR IE-1-HER S5 = T A FE#L1(R)-2-((2R,3R)-3-(3-3,
AR A LNE-2-E) IR IE-1-H RS = T Al 2R &9(0.35 g » 1.025

mmol > 46.7%E ) - MS m/z 308.3 (M+1) -

FEAE14.3. (R)-2-((1R,2R)-2-(3- @ A 5L )- 1 - FE R -2- T Bk £ FL) ML IS g - 1-

HHEZ S5 = T E 5 K (R)-2-((18,28)-2-(3- s A 5L ) - 1- ¥R AL - 2-ZR 8 £ L) LI

WE-1-FHEESE =T Bfis

l}

B EHRINEZ K Z N B S 3 (R)-2-((28,38)-3-(3-# R ) B A L b -
2- )RS 0E-1-FHEESE =T A F5 B2 (R)-2-((2R,3R)-3-(3- & A E) IR A L K-
2-F)mEIg mE-1- P EESE = T AkF5(220 mg, 0.716 mmol) iR (b ## (1)- — B A
$HEP)(169 mg, 0.823 mmol) /2 THF (615 © 4 mL)F 2R &V LA E N
20 CHL-30°C 2 » BERIIAEERALS: ZERGETHFH12.0 M) (2.86
mL, 5.73 mmol) o 7£ IR EE F40 min 2 1% » K K EREY)E30 min N4 1E
THEZE0TC HAEOC N HIRTFF60 min o F 8 ATNHL CI/K I i {58 K i 20 I A
EtOACZHI(2R) » & Hf 2 A A & NaSO4Z 1 - 1 IR A 2 22
JEHE - BRERYIFEHISCO (12 g BBAE - JABEkE§ 2 0-40% EtOAc)#EAT 4l
& FEI(R)-2-((1R,2R)-2-(3- A Br)-1-FEB-2-FR A L AL MEIE UE - 1 - FH iR

% =T HE (40 mg > 0.104 mmol » 14.50%FE % > '"H NMR (400 MHz,
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CDCI3)8 ppm 7.39 (d, J=7.73 Hz, 2 H), 7.27 - 7.36 (m, 2 H), 7.14 - 7.26
(m, 4 H), 6.91 (td, J=8.84, 2.62 Hz, 1 H), 4.09 - 4.25 (m, 1 H), 4.01 (d,
J=2.89 Hz, 1 H), 3.73 - 3.87 (m, 1 H), 3.50 (br d, J=4.84 Hz, 1 H), 3.19 -
3.34 (m, 1 H), 1.80 - 1.99 (m, 2 H), 1.68 - 1.80 (m, 2 H), 1.37 - 1.49 (m,
9 H)) K (R)-2-((18,28)-2-(3-F A A4 )- 1 - FRAL-2- TR A L B MR g - 1- HEL 55
=T HE (85 mg » 0.221 mmol > 30.8% E % » I|H NMR (400 MHz,
CDCI3)8 ppm 7.31 (dt, J=14.71, 7.44 Hz, 4 H), 7.06 - 7.25 (m, 4 H),
6.77 - 6.96 (m, 1 H), 4.96 (br d, J=10.03 Hz, 1 H), 3.84 (d, J=10.32Hz, 1
H), 3.74 (br s, 1 H), 3.55 (br s, 1 H), 3.20 (dt, J=10.66, 7.46 Hz, 1 H),
2.00 - 2.20 (m, 1 H), 1.72 - 1.93 (m, 3 H), 1.57 - 1.68 (m, 1 H), 1.49 (s,
9 H)) - MS m/z 386.3 (M+1) o

FfE G 14.4. (R)-2-((1R,2R)-2-(3- & A A )-1-((HH At g B ) &8 B )-2- &
LAEMEIRNE-1-H S =T Al

1,
¥

=,

FE0°C P [EI(R)-2-((1R,2R)-2-(3- G AR 55 )- 1 - FR AL -2- SR A £ B ML I O -
1-FHEE S5 =T AFE (85 mg, 0.221 mmol)jiDCM (fB1& * 2 mL)HF ZIERIR
HOITEA (0.154 mL, 1.103 mmol) zMsCl1 (0.052 mL, 0.662 mmol) - {E£Jit
w10 min 2 1% - RSP E /KR IGERT M EH 1TH - FIAI
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MsCl (0.052 mL, 0.662 mmol) » fErt FF2 h2 1% - KK ERADCMIEREL
FH7K R B8 /K ek © (EDCMJBAENasSOLFZIE » 38 I fE B 25 FIBLE - Beh
P)FEHISCO (12 ghy BBt - FBEkEdh 20-50% EtOAc)#EfT4E(E - 13X
(R)-2-((1R,2R)-2-(3-m A 55 )- 1- (Bt B 55 ) 580 2 )- 2- TR A £ KR ) ML IR g -
1-H 55 =T &F5(10.2 mg > 0.022 mmol > 9.98%F %) - MS m/z 464.2
(M+1)

FEAE14.5. (1R,2R)- e i B2 2-(3-J 2 55 )-2- 4 B - 1-(R)- ML IR g - 2- 5 )
ZE T

iy

FERT T [A] (R)-2-((1R,2R)-2-(3- & 8 2 )- 1 -((FH Bk b

—
=,

FEL) E FR)-2-0R
B LF)MIEIE-1-HEEE =T & B5(10.2 mg, 0.022 mmol) R IIHCI (1
mL > 4.0 mmol > JAIEGEF4.0 M) - fFERT 1 HZ & > FHREYIEEZE

HRSE A HELT N — B o MS m/z 364.3 (M+1) o

E

FEAE14.6. (1R.2R)- B Gk 1-(R)-1-(1-"FE-5-(CF B | £ -4- [l 5% -

1,4- " G BEIR-3-F A LR e -2- 55 )-2-(3-3 A 55)-2- R AA L A 5
o O

5 78 HEEUIRIIE)
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FERT N (A 1-7F B-5-CF AR | E)-4- I | A-1,4- R BEnk-3-FHEZ(8.14
mg, 0.024 mmol) ;DCM (FGF&H : 1 mL)H ZF RN IIIRCHE 1 (0.019 mL,
0.110 mmol) ZHATU (10.88 mg, 0.029 mmol) - 15 min2 1% » EEEY
AN EL(IR,2R) - e s i 2- (3- @ A B ) -2- R B - - (R)-ML 0 B - 2- B ) £ A
Bg(8 mg, 0.022 mmol) & REF&ER(0.05 mL)F*DCM (0.5 mL)H Z &K -
FREYAERT N EH1 h > FIDCMA R L A 7K R BE /KR - A iR 2 &
Na>SO. 5218 » MBIE L C 28 3 FRYE - WarYFEMISCO (4 gy E
£ N BERE F 2 0-100% EtOAc (& H 10% MeOH)) #E T4l {k - &
(IR,2R)-H ek B 1-((R)-1-(1-7F B:-5-CF B E ) -4- I - 1,4- R EE-
3- 9k AL ) MEOE BE -2- A )-2-B-m A A )-2- K B L EBE(14.2 mg 0 0.021
mmol » 95%E ) - MS m/z 682.1 (M+1) ©
HEEE14.7. (1R,2R)- B e % 2- (3- F@ A8 B )-1-((R)-1-(5- 5 A -4- | | A -

1,4 SR 3- S L IR UF -2 36)-2- 50 7. 2L i
Q Q

A EM AR (1R, 2R)- et B2 1-(R)-1-(1- "R B:-5-CR E E 5 -4- [l & 5
-1,4- T E BEIR -3-FR AL M IR B -2- 55 )-2-(3- @ k) - 2- R B L B 5 (14.5 mg,
0.021 mmol) jtMeOH (f8f8 : 5 mL)F ZIFK - /RII—&~J10% Pd/C
(4.53 mg, 4.25 pmol):fi fff # F R FE o R il E 22 1 H S ERHE TG R)
HABRERT MMEERE TEIZUES - IHZ®& > BUWELBERERES

79 HEEYIERIE)
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) > FIMeOH % - M8 & 2F o A& —B @i (CRI#ET T —P 8 -
m/z 502.3 (M+1) -
14, (9aR,108)-10-((R)-(3-F 3 Fk) (GE 5L ) B ) -4- ¥ H£-8,9,9a,10-PU &,
3H-THIZ JE[1°,27:4, 5] IE JE[1,2-b]BE1E-3,5(7H)- —

OH ©

RGPS
“'“N-Nn.)"'a

F

)-1-((R)-1-(5-FZEL-4-]
ZE(10.6 mg, 0.021

FERT T B (1R, 2R)- e b 2 2- (3-8 2
A Ak-1,4- R R -3 R ML IR e -2- B )-2-F
mmol) /* DMF (88 : 1 mL) o7 2 7 /R 74 fi gk B% ¢ (8.76 mg, 0.063
mmol) < KR SPAERT MEH4 H > B ROR I8 25 18 8 I B 37 4 S A

FEIHPLC (BRH0.1% TFAZMeCN/H20JEMTR) . F o2/ 74AE -

HaAEY g0l - BE 2R E EBERE L (9aR,10S)-10-((R)-(3- 57,
AR ) (R B ) B R )-4-7E 55 -8,9,9a,10- VU &, -3H- BE 0% - [17,27:4,5] L 0% F

A
KEL

[1,2-b]BEIE-3,5(7H)- — (3.9 mg > 7.36 pmol » 34.8%E ) - IH NMR
(400 MHz, DMSO-d6) & 7.50 (d, J = 10.5 Hz, 1H), 7.46 - 7.35 (m, 2H),
7.18 (s, 1H), 7.11 - 6.99 (m, 4H), 6.97 - 6.90 (m, 2H), 5.70 (dd, J = 9.6,
3.5 Hz, 1H), 4.60 (d, J = 9.6 Hz, 1H), 4.45 (dt, J = 10.1, 5.5 Hz, 1H),
3.78 - 3.66 (m, 1H), 3.66 - 3.53 (m, 1H), 1.91 (dt, J = 12.6, 6.7 Hz, 1H),
1.85 - 1.60 (m, 2H), 1.40 (qd, J = 11.5, 6.9 Hz, 1H) - MS m/z 406.2
(M+1) ©
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B HI15. (9aR,10R)-10- (% (3-8 78K ) FH £ )-4-FE £ -8,9,92,10- U -3H- Tt}

% [1°,27:4, 5]k [ 1,2-b]BEEE-3,5(7TH)- _[fd
CH O

e EHERANEEE G114 2 HE 2R K H - 1H NMR (400
MHz, MeOD) & ppm 7.64 (s, 1 H), 7.26 - 7.40 (m, 2 H), 7.08 - 7.22 (m,
3 H), 6.94 - 7.07 (m, 3 H), 5.40 (dd, J=10.78, 6.09 Hz, 1 H), 5.15 (d,
J=6.06 Hz, 1 H), 4.09 (td, J=10.51, 5.87 Hz, 1 H), 3.67 - 3.77 (m, 1 H),
3.53 - 3.65 (m, 1 H), 1.99 - 2.09 (m, 1 H), 1.58 - 1.85 (m, 3 H) - MS m/z
424.3 (M+1) »

FH16. (9aR,10S)-10-(EE3-F R £ ) FH A)-4-¥8£-8,9,92,10- VU =, -3H-

% [1°,27:4, 5]k [ 1,2-b]BEEE-3,5(7TH)- _[fd
OH O

S9»,
\N‘\ =

@/\@
F F

AL eVImEm AR EEE P14 ZHE R KE F - 1TH NMR (400

MHz, MeOD) 6 ppm 7.29 - 7.52 (m, 4 H), 7.01 - 7.12 (m, 2 H), 6.70 -

Ox

6.86 (m, 3 H), 5.76 (dd, J=9.59, 3.62 Hz, 1 H), 4.61 (d, J=9.63 Hz, 1 H),
4.51 (dt, J=10.20, 5.12 Hz, 1 H), 3.82 - 3.93 (m, 1 H), 3.67 (td, J=11.16,

% 81 HEEYIRIE)
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7.56 Hz, 1 H), 2.01 - 2.10 (m, 1 H), 1.78 - 1.97 (m, 2 H), 1.54 - 1.67(m,
1 H) - MS m/z 424.3 (M+1) -

B HI17. (9aS,10R)-10-((S)-(3-FIAFx) (FRE:) B A )-4-FE#-8,9,92,10-TU &

-3H-BEEOS [ 1°,27:4, SRR FE[1,2-b ] BEEE-3,5(7H) - — f
OH ©

A& AR R E f114 2 FE AR KB - '"H NMR (400
MHz, DMSO-d6) & 7.69 (t, J = 1.9 Hz, 1H), 7.66 - 7.60 (m, 1H), 7.42 (t,
J =7.9 Hz, 1H), 7.36 - 7.29 (m, 1H), 7.22 (s, 1H), 7.12 - 7.00 (m, 3H),
6.94 (dd, J = 7.6, 1.9 Hz, 2H), 5.73 (dd, J = 9.5, 3.6 Hz, 1H), 4.63 (d, J
= 9.5 Hz, 1H), 4.47 (ddd, J = 10.2, 5.4, 3.4 Hz, 1H), 3.78 - 3.68 (m, 1H),
3.62 (td, J = 11.7, 11.0, 7.2 Hz, 1H), 2.01 - 1.89 (m, 1H), 1.87 -1.78 (m,
1H), 1.75 - 1.65 (m, 1H), 1.44 (qd, J = 11.6, 6.8 Hz, 1H) - MS m/z 422.3

(M+1) o

B 18. (10aS)-11- — 7% H B -4- #& £ -7,8,10a,11- /U & -10H- BE IF 3f

[1 ’:6’4:5]Htt[[%#[271_c][174][[%11%_375_:@@
OH ©
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et amiEm AN A E B 14 2 R SRR B - HELI(R)-3-H R
EIE I -4- HEE 55 = T ZF5# 4 - 1H NMR (500 MHz, DMSO-d6) § 7.58
(d, J = 7.5 Hz, 2H), 7.39 (t, J = 7.6 Hz, 2H), 7.29 (t, J = 7.3 Hz, 1H),
7.21 (d, J = 6.6 Hz, 2H), 7.17 (s, 1H), 7.14 (q, J = 6.1 Hz, 3H), 5.51 (d,
J =11.2 Hz, 1H), 4.58 (d, J = 11.1 Hz, 1H), 4.36 (d, J = 11.4 Hz, 1H),
3.98 (d, J = 8.5 Hz, 1H), 3.75 - 3.67 (m, 4H), 3.04 - 2.95 (m, 1H) -

m/z 404.3 (M+1)

ZH19A K 19B.
OTBS OTBS
o

MsCl

O\/?TBS ~. .~ L - EtaN

= THF, RT O E MeOH RT
a 0
(2hle

v ® O
N
N
Lem s LT Pe
HATU, 112t - Wo N _TFA o
DCM, RT = OMs MeOH RT N OMs DOM.RT

SEM

‘ OBn o] OBn Q J\
0o o Cs,C0; e LG |
HO o % fﬁ'BnBr N« TifOiPr 0 [Duss-.\danin]
I N'LI OMS DMF, 45 OC ke, 75 °C DCM, RT
d O
OBn O J\ OBn O O OH O
P e opstyy ey i d e
MeOH, AcOH TFA
. AL OG0T g . - .
N N ~0 . 8590 Y N Q SN N o + N N O
FERRL.L 3-(F=TE _HEWE)EE)-1,1- FKEN-2-F

HERT FARAR T A R HE(8.69 g, 51.6 mmol) A THF (258
mL) 2 FRNIIE T &8 R (R 2k +$25 M 19.6 mL - 49.0
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mmol) - FFELEIFRAERT NEFE3 788 - A& FE TS a5 BRI IR I02-((3B
= TECHENE)SE) LEE(5.00, 25.8 mmol) » KRSV HEFHES T
#8028 1% F B A NHACIK A AR K5 - FEtOACZEAURE &) (W
) o B ARG B L AR EEEY) - & Na2SO4E2 1% - 3B g A 22 T
edE o WEEEEN (PR F 20-20% EtOA)IRM3-(BE=T & _H A
WE)RE)-1,1- 3R EN-2-154.7 g » MEHIRY) > 5S3%EF) - 1H NMR
(400 MHz » &.f5-d) & 7.42 - 7.37 (m, 2H), 7.34 - 7.17 (m, 8H), 4.42
(ddd, J = 9.3, 6.2, 3.5 Hz, 1H), 4.04 (d, ] = 9.0 Hz, 1H), 3.58 (dd, J =
10.1, 3.4 Hz, 1H), 3.44 (dd, J = 10.1, 6.2 Hz, 1H), 2.51 (s, 1H), 0.90 (s,
9H), 0.03 - 0.01 (m, 6H) o
TEAS19.2. FGetEle3-(CGR = T B AW ) S4)-1,1- 3R EW-2- A5

FEOC T E3-(B=TEH_HEWE) R E)-1,1- FEN-2-1F4.70 g,
13.7 mmol) }z = Z F#(3.8 mL, 27.4 mmol) /ADCM (137 mL) ™ 7 75K iR i
AN BEREZ0(1.4 mL, 17.8 mmol) - FIEREFA3075 - HAKHDCM
Rl AT R - (A 2 & Na2SO4Ez 1 » B8 » WAEEZET IR
48 0 FEIEMECiRY) B HEEES-(F =T B HEW )& E)-

1- R BN -2-Ei g o AP A(ERIER - MS m/z 421.4 (M+1) -
FERS19.3. HE B3-SR 1,1- R AN -2- B i

FERT T A H B H e BE3-(B = T B HEW B)F5)-1,1- K HE
M-2-Ef5(5.8 g, 13.7 mmol) fr FHEF (137 mL) o 2 78 7R HNER B /& R (7L —
BEfEF4.0 M » 5.2 mL > 20.6 mmol) - KEEEY)EFEL b HABIERZES
YR o WRREMET (RS F 225-80% EtOAc) 2 i B fr s i 3- F% Ak -
1,1- “FEHEFN-2-EE(3.81 g MEHRY) > 91%E=Z) - IH NMR (400

% 84 HEEYIRIE)
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MHz > &f5-d) & 7.45 - 7.38 (m, 2H), 7.37 - 7.29 (m, 6H), 7.29 - 7.20
(m, 2H), 5.46 (ddd, J = 10.2, 5.4, 2.6 Hz, 1H), 4.33 (d, ] = 10.2 Hz, 1H),
3.87 (dd, J = 12.9, 2.6 Hz, 1H), 3.68 (dd, J = 12.9, 5.5 Hz, 1H), 2.37 (s,
3H) o
FEEE19.4. S-(FERE)-4-HEE-1-(Q-(EHEWE) L8 HE)-1,4-
TR B3 L2 (AR ) B 5)-3,3- RN AR

FEOC T IRS-(CREEE)-4-AIEE-1-(Q-(=ZHEWA) 28 5) HE)-

EBEEE-3-H £ (700 mg, 1.86 mmol) /ADCM (6 ML) Z /& RN {K
2 K% % (812 ul, 4.65 mmol) &z HATU (848 mg, 2.23 mmol) o ##E 15
min - ZR1% R B0 HH e i R 3- AR -1, 1- TR AN -2- A BE (854 mg, 2.79
mmol)JADCM (3 mL)F 2 &K - FHREYIERT THRBEK - FIDCMIERE
A KM - EAHE & NaSOHZ K » HIE WA EZE R - WEBER
JEMT (R BT 2 5-80% EtOAC)IRHES-(FE A E)-4-fIEE-1-(2-(=ZH &
WE) L8 A HE)-1.4- “ g uEiE-3- L2 - (B BB A5 B ED)-3,3- 3 A
NEES(878 mg » HEMEK » T1%FES) - MS m/z 665.2 (M+1) o
FREIE19.5. 5-FRE4-HEE-1-(Q-CEHEWE) L8 B HE)-1,4- &
W ng-3- HHEE 2- (HH Ak hed R B ) SR B6)-3,3- R BN AR

HEWIFS-(CFAEEE)-4- I8 E-1-(Q-(=ZHEAEWE) L& E) HE)-
1,4- " S BEER-3- FH B 2-((FH LR R A ) R BD)-3.3- "R BN ERR(1.0 g, 1.5
mmol) 4+ BE (40 mL) 25K « ARA10%0xE (160 mg, 0.15 mmol) H
KM EZE L AKE R |EHIERGCR) - KESYHEERATE
FUEFE3077 88 - AR F SRIF AL F5 B Y R T IR G Y > (LA HER
HRIEEE o BIEIRAEEZE R - FEDHBS - A4l EA-1-(Q-(=H

% 85 HEFHSRWTE)
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BB LR E)HA)-1,4- G BEEE-3- B 2-(H AR B ) §4%)-3,3-
EWER > HAEE—FTHERIEM - MS m/z 575.4 (M+1) -
TERE19.6. S-FEE-4- I A-1,4- G BERR-3- H FL2- ((FH A bl
3,3- R EL N A S

ART T =& LB (20 mL)/RAn 2 B S- A -4- [l & -1-((2- (=
BB LR E)HA)-1,4- G BEEE-3- B 2-(H AR B ) §4%)-3,3-
EWEBS(864 mg, 1.50 mmol) /ADCM (5 mL)HF Z/ER  #HRE S VRS
h HABRAE R ZE TR - S EIH S -5 -4- IR A-1,4- g iEBE-3-H [ 2-
((HEmERE ) S5)-3.3- R A WEARE - HALE—FAERAIER - MS
m/z 445.3 (M+1) o
FERE19.7. 8- R E-4-CREEH)-7.8- “aBEHEJF[6,1-c][1,4]0EIE-
3,5-_fid

FERT TR B3 B2 #6(5.39 g, 16.5 mmol) 7l 22 #H B4 5 - FEEL -4~ 55 5 -

TR BEIE-3- HER 2- (B A B ) 56 )-3,3- R A N B 5 (840 mg,

1.50 mmol) JADMFH ZF/K - A&KEGEGYIMEASC MRS h - A&
NEIR(I mLFRCRE S Y45 C T HEBH VNS - ARFESY A8 £RT

e LA PR RS o HF IR B ZE TR A LS h R B A HPLC (BA
0.1% TFAZMeCN/H20EMTIR) /o #E&iBReRY) - £ REZ RS F]8- 2K H
B-4-CRESEE)-7.8- @ BEEEH[6,1-c][ 1,418 E:-3,5-"F{(91 mg, HE[E
8 11%E) - 1H NMR (400 MHz, DMSO-d6) 6 7.61 - 7.07 (m, 16H),

3y

—
=,

1

B EE)-

B

5.63 (ddd, J = 11.7, 2.4, 1.3 Hz, 1H), 5.46 (d, J = 11.3 Hz, 1H), 5.33 (d,
J=11.3 Hz, 1H), 4.92 (dd, J = 12.1, 2.6 Hz, 1H), 4.40 (d, J = 11.5 Hz,
1H), 4.23 (dd, J = 12.2, 1.3 Hz, 1H) - MS m/z 439.2 (M+1) o

% 86 HEFHSRWTE)

C267983A.docx

113134345 FEESE A0101 1132049521-0



202517646

TERE19.8. 4-(FTERA)-2-3-FE-1,1- K EN-2-5)-5-fl 5 £-2,5-
SR -3- RN A

R EZNEAK (.11 mL, 0.37 mmol) /i /il £8- ~ZF H E-4-(FEH
£)-7,8- G BEEEIE[6,1-c][1,4]EEEE-3,5- " f{(34 mg, 0.062 mmol)FA2-H
A%(6 mL)th Z 2R - REEEWALETSC M IN23 hHAR LA ZERT - #E
BV EtOAc L EAEITHRE - 70 B & 2 1 H EtOAc 2 HUK & (W 2R) »
(EE0f 2 AR ZEE Y48 Na2SO4EZ 1% - I BEZE R - {80 e
B8 - R R I DCMHE H S DCM g B 8 tH W AT B 25 R 4E @ F 2
e Bt B 4-CF B i A )-2-(3- K8 B- 1, 1- R AN -2-5)-5- S| - 2,5-
CEnEE-3-HERNAR REY 0 HAKE P A(LRIEN - MS m/z
499.3 (M+1)
FREIAS19.9. 4-CFERE)-S-HIEA-2-G- I E-1,1- KA N-2-5)-2,5-
TR -3 HEE RN Al

FERT N AF8HT- 5 T B EE(37 mg, 0.087 mmol) il £ AHB4-(F &
AE)-2-(3-FRA- L 1- R AN -2-50)-5- I | A-2,5- “FiEE-3-HEER N
ZBERDCM (1 mL)f 27K - FOREYEFEL h - A% HDCMRREE L
1< Fe PR 6R RO B AR B 3 7K B TR B BB 7K R« (A R E 48 Na2S 0457 - i
AT R ZE R - FEIHBA-CFERE)-S-MEA&-2-CG-AlFmA&-1,1-
RAEWN-2-5)-2,5- FHEE-3-HEE RN AR - HAKE D A(BRIfER -
MS m/z 497.2 (M+1) o
R AE 19, 12- 3 B B -7-(E & £5)-3,4,12,12a- IU &, -2H- BE 1 3
[1°,67:4,5] 0L EIE[2,1-b][1,3]1EEIE-6,8- [
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ERT T EHEE (2.4 mL, 60 mmol) ~ 3-FFE-1-INE (1.8 mL, 24
mmol) &z L (1.15 mL, 20.1 mmol)/NLHURIIZE HZR(9 mL) (EY - #&
RSV ERS mL 2R &Y) iRl i /i g 2 B 4-(CT &R E)-5-
(A s A -2-(3- A SR B - 1, 1- R AR N -2-45)-2,5- G R -3- FH iR N A5
(0.1 g, 0.2 mmol)  FE/NFNZE KRR S PIAESSC T HIEAS h o {H fES A
ZRT HHEtOAc R KT HE o 77 BE S J& Il I EtOACcZEHUK g - (E& ff
Z AW R NarSO4 21 - BIE WAL HZE FRYE © KR ex Y B 1R
DMSO 13 #& i 2 tH B i B HPLC (H7550.1% TFA ZMeCN//KIETIR) #E
T4ifE - BE12- R HA-7-CF & 55 )-3.4,12,12a- VU & -2H- BE B JF
[1°,67:4,5]MEBR H-[2,1-b][1,3]0E B -6,8- i Z i EIE SRR RIEYI(H &
fS) °

JEEGEFEY1 - LCMS Rt 0.91/1.50 min, m/z 494.2 (M+1) - 1H
NMR (400 MHz, DMSO-d6) 6 7.63 - 7.57 (m, 2H), 7.53 - 7.48 (m, 2H),
7.44 - 7.26 (m, 7TH), 7.16 (dd, J = 6.7, 3.0 Hz, 2H), 7.09 (dd, J = 5.0, 1.9
Hz, 3H), 5.45 (dd, J =11.4, 1.3 Hz, 1H), 5.35 (d, J = 11.2 Hz, 1H), 5.20
(d, J=11.1 Hz, 1H), 4.77 (d,J = 1.4 Hz, 1H), 4.55 - 4.45 (m, 1H), 4.37
(d, J =11.3 Hz, 1H), 4.01 (dd, J = 11.5, 4.7 Hz, 1H), 3.85 - 3.75 (m,
1H), 3.00 (td, J = 12.8, 3.0 Hz, 1H), 1.66 (ddd, J = 17.0, 8.4, 4.7 Hz,
1H), 1.44 (d,J =13.6 Hz, 1H) -

% 88 HEFHSRWTE)
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JE§E e BAEY)2 © LCMS Rt 0.92/1.50 min, m/z 494.2 (M+1) - 1H
NMR (400 MHz, DMSO-d6) & 7.70 (s, 1H), 7.51 - 7.44 (m, 4H), 7.40 -
7.28 (m, 5H), 7.27 - 7.20 (m, 1H), 7.16 - 7.03 (m, 5H), 5.61 (dd, J = 7.2,
3.3 Hz, 1H), 5.07 (d, J = 3.3 Hz, 1H), 4.96 (d, J = 1.9 Hz, 2H), 4.88 (d, J
= 7.1 Hz, 1H), 4.26 (ddd, J = 13.4, 5.1, 2.9 Hz, 1H), 3.94 (dd, J = 11.1,
4.5 Hz, 1H), 3.45 - 3.39 (m, 1H), 3.13 (ddd, J = 13.2, 11.7, 4.0 Hz, 1H),
1.93 - 1.79 (m, 1H), 1.66 (dt, J = 13.8, 3.4 Hz, 1H) °
B 19A & 19B. 12- — % B B -7- ¥ 56 -3.4,12,12a- U &, -2H- B 1% 3

[1 ’:6’4:5][]&[:11%#[271_]3][173][[%11%_678_:@@
OH O

L)

ART TR =F LG mL)AIMEHEE12- ZFKHE-T-(FERE)-
3,4,12,12a-VU &,-2H-BEE 3£ [1°,6°:4,5] 0L E 3£ [2,1-b][1,3]EE 1% -6,8- — f{
GERREGRBEY RS YHILREEDBI2008# - RERIEEEZEFIR
AR R ER YIS R Y DMSO o 5 R H B H A HPLC (E4H0.1% TFA
MeCN/H20 Z /At ) AT AL » {fEREZ R G F 12- R A -7- 5 A -
3,4,12,12a-PU4&,-2H-BEIE H£[1°,67:4, 5] 0L IE 3£ [2,1-b][ 1,3 ] 5 1% -6,8- _fji 2
WiEJESR G REY) 2 Zf JBE(HEERE) -

] 19A. LCMS Rt 0.80/1.50 min, m/z 404.2 (M+1) - |H NMR
(400 MHz, DMSO0-d6) § 7.62 - 7.57 (m, 2H), 7.42 - 7.25 (m, 7H), 7.13

(dd, J = 4.9, 2.7 Hz, 2H), 5.50 (dd, J = 11.2, 1.2 Hz, 1H), 4.87 (d, J =

% 89 HEFHSRWTE)

C267983A.docx

113134345 FEESE A0101 1132049521-0



202517646

1.3 Hz, 1H), 4.48 (dd, J = 11.9, 7.0 Hz, 2H), 4.04 (dd, J = 11.4, 4.9 Hz,
1H), 3.91 - 3.79 (m, 1H), 3.12 (td, J = 12.8, 3.1 Hz, 1H), 1.64 (dt, J =
12.8, 6.6 Hz, 1H), 1.54 - 1.45 (m, 1H) °

£ ] 19B. LCMS Rt 0.82/1.50 min, m/z 404.2 (M+1) - 1H NMR
(400 MHz, DMSO-d6) & 7.53 (s, 1H), 7.50 - 7.44 (m, 2H), 7.38 - 7.02
(m, 8H), 5.64 (dd, J = 7.0, 3.5 Hz, 1H), 5.11 (d, T = 3.4 Hz, 1H), 4.90 (d,
J =7.0 Hz, 1H), 4.28 (qd, J = 7.1, 6.0, 3.7 Hz, 1H), 3.98 (dd, J = 11.2,
4.7 Hz, 1H), 3.43 (td, J = 11.8, 2.4 Hz, 1H), 3.19 (td, J = 12.9, 3.8 Hz,
1H), 1.93 (dddd, J = 12.5, 9.0, 7.1, 5.2 Hz, 1H), 1.68 (ddd, J = 14.1, 4.0,
2.1 Hz, 1H) -

IR BPI19AK19B Rk H At B 1R AEB 2 B FI4R 57 % 7F By (8 b 21
Py Bl - UGG — S o MREBY 2 EYEEN - 28m - MR WiE
BEfgY s @EHITELEREHE » RILHNZEEOER GBI
RILRREE - HILASREPBAERERAHEE B8 —F R ~E—JFHEE
EIEY)

Fla. gILE H L&Y

Z W
4ETE By
YEE i
U] oH o 12-— HEEHEL-4-¥TE:-7.8.9.10-PU 5 -12H- — 1%
= rﬂ:j BE3E[1.2-a:1°.6°-d][1,2.4] = 1%-3.5-
= M N

90 HEFHSRWTE)
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2 | on 9o 12-( (3- 40,25 5L ) Bk )-4- ¥ 5£.-7,8,9,10- P 45 -
o 'ﬁj 12H- BEEEIE[1,2-a:1°,6°-d][1,2,4] = [E-3,5-
>~ N N
N iG]
F ‘ l F
OH C A - =
3 o 12-(BE (4-F R 5 B B )-4-F8 5L -7,8,9,10-TU & -
= f:‘ij 12H- " BEIEF[1,2-a:1°,6>-d][1,2,4] = 1£-3,5-
> UM M
N iG]
Cl ‘ ‘ Cl
OH O . — —
4 o 12-(BE (3-F 5 ) H £ )-4- 78 £6-7,8,9,10-TU & -
T)“\‘]/lh'j 12H- " BEEEFE[1 2-a:17.6°-d][1,2.4] = [-3,5-
= LN M
N iG]
Cl l l CI
DH D /@ﬁ A= Wl /=
5 o 12-(BE (4-F 85 B B )-4-F8 5L -7,8,9,10-TU & -
“““‘N Ej 12H- —BEIEFE[1,2-a:1°.6°-d][1.2,4] = 1E-3,5-
N iG]
6 13- — HEHE 4-¥E-8.9.10,11-P0 4 -7H,13H-
[li%[[%#[lja6’435][13234]5[1%#[172_21][172]:%
ME-3,5- i
7 13-(EE3-g A5 HEE)-4-F8£E-8,9,10,1 1-PU & -
TH,13H- B 1Z 3£ [17,67:4,5][1,2,4] = & 3 [1,2-
a][172]:gnil2_375_:ﬂlgj
291 H(EHHREAE)
113134345 FRELRSE A0101 1132049521-0
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8 | o (R)-12-( (3- 2 A% ) FF 6 )-4- ¥ 25-7,8,9,10- 7Y
*)T)Lmj - 12H- " BEEHE(1,2-2:17,6"-d][1,2,4] =1-3,5-
M e

-

(S)-12-(EEG-FH A EL) HH EL)-4- 785 -7.8,9,10- 71
A-12H- " BEEEF[1,2-a:1°,6°-d][1,2,4] = [&-3,5-
-

(9aR,108)-10-— 3£ E-4-FTEE-8.9 92, 10-PU & -
el

10

(9aR,10R)-10- " H=H Eb-4-FTEE-8.9,9a, 10-PU -
el

11

(9aS,10R)-10-— S FHEL-4-¥TEE-8 9 9a,10-PU 4 -
el

12

(9aS,108)-10- — 3= FH L 4 ¥TEE-8 9,92, 10-PU 5 -
el

13

5 92 HEEYIRIE)
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(9aR,108)-10-((R)-(3-F AL ) R £ ) HH AL )-4- 5%
%£-8,9,9a,10-PU & -TH-MEES 3£ [1°,27:4, 5] 0L 1% 3
[1,2-b]BEmE-3,5- i

14

(9aR,10R)-10-( & (3- &, 7% B ) FH AL )-4- FC A -
87979a,10‘ IE ‘C:TE(A _7H_ HH: I]% 9\:1,: [1 ’:2’:4:5] HH: [[%%\ 9\:1,:
[172_b][li%[[%_375_:@|§<]

15

(9aR,10S)-10-( % (3- &1 7% £ ) B Bx )-4- L A -
87979a,10‘ IE ‘C:TE(A _7H_ HH: I]% 9\:1,: [1 ’:2’:4:5] HH: [[%%\ 9\:1,:
[172_b][li%[[%_375_:@|§<]

16

(9aS,10R)-10-((S)-(3- F AL (AL ) HH ) -4- 5
££-8,9,9,10-PU4 - TH-IHEIZ 3 [1°,2°:4,5|IFE 1 IF
[1,2-b]EEE-3,5- [

17

(10aS,11R)-11- — K HH EL-4-#8H: -7 8,10a,11-PU
F-10H-BEIE H[1°,6°:4, 5] IR H[2,1-c][1,4] 0
H%_:S,S_:EIEJ

18

93 HEFHSRWTE)
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19A g**Eﬁ;EE 7- 7:«<;E§ 3,4,12,12a-VU - 2H-ugna§

2- TORHHEL-T-¥REL-3.4,12,12a-PU F -2H-BE 1
F[1°,67:4, 5]tEEEH[2,1-b][1,3]EEE-6,8- _fffH

19B

R1b. FEHEPN 2 HAMEE ZHMER -

20 (400 MHz, DMSO-d6) § 7.49 (dt, J =
10.8, 1.9 Hz, 1H), 7.39 - 7.31 (m,

. oH- o 2H), 7.22 - 7.10 (m, 2H), 7.05 (dd, J
= ’.*'i> = 10.0, 5.1 Hz, 2H), 6.95 (td, J = 8.6,

SN 4252 | 2.5Hz 1H),6.75 (d,J = 10.2 Hz,

F ‘ ‘ F 1H), 491 (d, ] = 10.2 Hz, 1H), 4.03
(dt, T = 11.5, 6.7 Hz, 1H), 3.15 - 3.01

(m, 2H), 2.83 (q, J = 8.2 Hz, 1H),

2.04 - 1.85 (m, 3H)

21 (400 MHz, DMSO-d6) § 7.67 (s,
1H), 7.31 - 7.11 (m, 8H), 7.10 - 7.01

OH O (m, 2H), 6.30 (s, 1H), 3.88 (dd, J =

:j 12.7,4.6 Hz, 1H), 3.56 (d, T = 11.1
417.2 | Hz, 1H),2.89 (td,J = 11.5, 2.8 Hz,
G G 1H), 2.66 (td, J = 12.7, 3.2 Hz, 1H),
1.81 (t,J=12.6 Hz, 1H), 1.72 (d,J =
12.0 Hz, 1H), 1.61 (s, 4H), 1.44 -
1.24 (m, 1H)

5 94 HEEYIRIE)
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22 (400 MHz, DMSO-d6) § 7.58 - 7.50
(m, 2H), 7.39 - 7.29 (m, 3H), 7.19 -
7.08 (m, 2H), 7.05 - 6.96 (m, 2H),
6.32(d,J = 10.7 Hz, 1H), 4.73 (d, ]
439.1 | =10.7 Hz, 1H), 4.34 - 4.22 (m, 2H),
3.27 -3.10 (m, 1H), 2.85 (dd, J =
12.1,9.4 Hz, 1H), 2.41 - 2.29 (m,
1H), 1.64 (d, J = 12.0 Hz, 1H), 1.59 -
1.33 (m, 3H)
23A (400 MHz, DMSO-d6) & 7.55-7.46
OH © (m, 2H), 7.34 (s, 1H), 7.30 (dt, ] =
Qa2 N 7.6, 4.1 Hz, 4H), 7.26 - 7.06 (m, 4H),
sy NN ) 6.45 (d,J = 10.5 Hz, 1H), 4.57 (d, ]
17.1
= 10.5 Hz, 1H), 4.36 - 4.23 (m, 1H),
‘ O 3.68 (m, 1H), 2.42 - 2.26 (m, 2H),
1.71 - 1.47 (m, 2H), 1.39 (£, T = 12.9
Hz, 2H), 0.69 (d, J = 6.5 Hz, 3H)
23B (400 MHz, DMSO-d6) § 7.57 - 7.50
(m, 2H), 7.40 - 7.28 (m, 5H), 7.21 (t,
J=7.3Hz, 1H), 7.18 - 7.06 (m, 3H),
6.16 (d, J = 10.6 Hz, 1H), 4.66 (d, ]
= 10.6 Hz, 1H), 4.32 (dt, T = 12.8,
3.3 Hz, 1H),2.91 (ddt, J = 12.4,6.2,
3.1 Hz, 1H), 2.39 (ddd, J = 15.8, 8.3,
5.7 Hz, 1H), 1.70 - 1.59 (m, 1H),

1.54 (d,J=9.3 Hz, 2H), 1.21 - 1.03
(m, 4H)

417.1

95 HEFHSRWTE)
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C267983A.docx

113134345

FEESE A0101

24 (400 MHz, DMSO-d6) § 7.53 - 7.47
(m, 2H), 7.34 - 7.19 (m, 5H), 7.10
oH O (dp, J = 30.0, 7.0 Hz, 5H), 6.34 (d, J
NN =11.1 Hz, 1H), 4.68 - 4.57 (m, 1H),
S N 4173 451 (d,J=11.1 Hz, 1H), 3.35 - 3.13
(m, 1H), 2.80 (td, T = 11.1, 3.2 Hz,
‘ O 1H), 1.71 (d, J = 9.8 Hz, 1H), 1.57
(tt, J = 12.8, 4.8 Hz, 1H), 1.43 (dt, J
=13.1,3.4 Hz, 1H), 1.31 (d,J = 13.0
Hz, 1H), 0.57 (d, J = 6.8 Hz, 3H)
25A (400 MHz, DMSO-d6) 5 7.58 - 7.47
N (m, 2H), 7.38 - 7.27 (m, 2H), 7.25 (s,
5 “:“N E 1H), 7.22 - 7.05 (m, 6H), 6.52 (d, T =
N 431.4 11.2 Hz, 1H), 4.62 - 4.41 (m, 4H),
3.73 (q,J = 5.7 Hz, 2H), 1.95 - 1.67
O O (m, 2H), 1.33 - 1.02 (m, 2H), 0.69
(dd,J = 6.6, 4.3 Hz, 6H)
25B (400 MHz, DMSO-d6) § 7.59 - 7.52
(m, 2H), 7.43 - 7.37 (m, 2H), 7.36 -
OH O 7.27 (m, 3H), 7.23 - 7.09 (m, 4H),
R N 6.08 (d,J = 10.4 Hz, 1H), 4.75 (d,J
S N aa | =103 Hz IH),286 @dd J=112,
’ 6.1, 2.6 Hz, 1H), 2.77 - 2.63 (m, 1H),
‘ O 173 (s, 1H), 1.66 (ddd, J = 14.3, 9.0,
4.0 Hz, 1H), 1.57 (d,J = 7.1 Hz, 4H),
1.26 - 1.11 (m, 1H), 1.06 (d, J = 6.1
Hz, 3H)
5 96 E(GEHRRIHE)

1132049521-0
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26A

447.1

(400 MHz, DMSO-d6) & 7.43 (s,
1H), 7.34 - 7.12 (m, 4H), 7.08 - 7.00
(m, 2H), 6.75 (d, T = 7.7 Hz, 1H),
6.22 (d,J=9.8 Hz, 1H), 4.80 (d,J =
15.0 Hz, 1H), 4.64 (d, T = 9.9 Hz,
1H), 4.22 (d, J = 12.4 Hz, 1H), 3.90
(dd, T =15.4,10.5 Hz, 1H), 3.30 (d, J
=11.0 Hz, 1H), 2.82 (t, J = 10.5 Hz,
1H), 2.18 - 2.00 (m, 2H), 1.67 - 1.55
(m, 2H), 1.45 (d, J = 14.7 Hz, 4H)

26B

447.1

(400 MHz, DMSO-d6) § 7.32 - 7.21
(m, 3H), 7.16 (q, ] = 7.4, 6.8 Hz,
3H), 6.95 (td, J = 7.3, 2.1 Hz, 1H),
6.81 (d,J =7.4 Hz, 1H), 6.45 (d, ] =
10.5 Hz, 1H), 4.93 (d, J = 15.6 Hz,
1H), 4.66 (t,J = 10.3 Hz, 1H), 4.49 -
4.39 (m, 1H), 3.90 (dd, J = 15.3, 10.4
Hz, 3H), 3.11 (d, J = 11.7 Hz, 1H),
2.92-2.76 (m, 2H), 1.61 (d, J = 8.2
Hz, 2H), 1.48 (t, ] = 9.2 Hz, 3H)

27A

431.4

(400 MHz, DMSO-d6) 5 7.32 - 7.25
(m, 4H), 7.21 - 7.12 (m, 2H), 6.94 (d,
J=7.9 Hz, 1H), 6.77 - 6.66 (m, 2H),
5.94 (d,J = 10.0 Hz, 1H), 5.70 (d, J

=15.2 Hz, 1H), 4.96 (d, J = 15.2 Hz,
1H), 4.50 (dd, J = 12.2, 8.4 Hz, 3H),

3.04 (d,J = 11.1 Hz, 1H), 2.94 - 2.75
(m, 2H), 1.72 - 1.39 (m, 4H)

C267983A.docx
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27B

431.4

(400 MHz, DMSO-d6) § 7.27 (ddd, J
=7.5,5.0, 2.6 Hz, 2H), 7.23 (s, 1H),
7.20 - 7.14 (m, 1H), 7.07 (dd, J =
19.1,7.7 Hz, 3H), 6.95 (td, J = 7.5,
1.5 Hz, 1H), 6.68 (d, J = 7.6 Hz, 1H),
6.00 (d, J = 10.0 Hz, 1H), 5.69 (d, J
= 15.3 Hz, 1H), 495 (d, T = 15.3 Hz,
1H), 4.54 - 439 (m, 3H)

28A

483.1

(400 MHz, DMSO-d6) 5 7.41 (s,
1H), 7.32 (td, T = 7.2, 3.1 Hz, 2H),
7.27 -7.17 (m, 2H), 7.09 (q, J = 8.8
Hz, 1H), 6.76 (t, T = 7.1 Hz, 1H),
6.52 (d,J = 10.4 Hz, 1H), 4.89 - 4.70
(m, 2H), 4.39 (d, J = 12.5 Hz, 1H),
4.05(d,J=16.5 Hz, 1H), 3.08 (d, J
=10.9 Hz, 1H), 2.87 (t, J = 10.2 Hz,
1H), 2.67 - 2.52 (m, 2H), 1.68 - 1.54
(m, 2H), 1.46 (s, 2H)

28B

483.1

(400 MHz, DMSO-d6) & 7.42 (s,
1H), 7.32 (q, J = 8.9 Hz, 1H), 7.19
(dd,J = 8.9, 5.0 Hz, 1H), 7.14 - 7.03
(m, 2H), 6.88 (td,J =7.3, 6.9, 1.9
Hz, 1H), 6.77 (d, T = 7.7 Hz, 1H),
6.27 (4,7 = 9.8 Hz, 1H), 4.82 (d,J =
9.8 Hz, 1H), 4.64 (dd, T = 15.8, 2.2
Hz, 1H), 4.30 - 4.20 (m, 1H), 4.09
(d,T=15.8 Hz, 1H),3.28 (d,] =
11.7 Hz, 1H), 2.88 - 2.75 (m, 1H),
2.33-2.17 (m, 1H), 1.67 - 1.34 (m,
4H)
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Zlc.

B P8-9 2 AR 2 HAibs?) -

¢

R

Jieagl—A

HE
M+H

I1H NMR

29

O

168

T

N

Z—=

)

403.1

(400 MHz, DMSO-d6) § 7.49 (d, ] =
7.3 Hz, 2H), 7.36 - 7.23 (m, 5H),
7.22 -7.05 (m, 4H), 6.32 (d, T = 10.6
Hz, 1H), 4.60 (d, T = 10.5 Hz, 1H),
4.35-4.23 (m, 1H), 3.23 (d, T = 10.9
Hz, 2H), 2.84 (td, J = 10.9, 2.6 Hz,
1H), 2.40 (td, T = 12.4, 2.8 Hz, 1H),
1.64 (d, T = 11.7 Hz, 1H), 1.60 - 1.33
(m, 3H)

30

Q
O

TM
R LA

i
O
NT

"

AT,

439.4

(400 MHz, DMSO-d6) § 7.58 - 7.50
(m, 2H), 7.39 - 7.29 (m, 3H), 7.13 (¢,
J=8.9 Hz, 2H), 7.01 (t, ] = 8.8 Hz,
2H), 6.32 (d, J = 10.7 Hz, 1H), 4.73
(d, J = 10.7 Hz, 1H), 4.40 - 4.13 (m,
1H), 3.20 (d, J = 10.5 Hz, 2H), 2.85
(dd,J =12.3,9.4 Hz, 1H), 2.45 -
2.29 (m, 1H), 1.64 (d,J = 11.7 Hz,
1H), 1.49 (dt, J = 37.6, 12.3 Hz, 3H)

31

0 -,
e

F

%
H
-

o -
OH O
N
OH O
N

N

N
N

)

439.4

(400 MHz, DMSO-d6) & 7.54 (dd, J =
8.6, 5.6 Hz, 2H), 7.40 - 7.29 (m, 3H),
7.13 (t,J = 8.8 Hz, 2H), 7.01 (t, T =
8.8 Hz, 2H), 6.32 (d, T = 10.7 Hz, 1H),
473 (d,T=10.7 Hz, 1H), 4.29 (dd, J
=11.9,3.5 Hz, 1H),3.20 (d,J = 10.8
Hz, 2H), 2.85 (dd, T = 12.3, 9.4 Hz,
1H), 2.45 - 2.28 (m, 1H), 1.64 (d, ] =
12.2 Hz, 1H), 1.59 - 1.37 (m, 3H)
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FEN-Boclg £ lF 2 —fig & ik

Boc, .
N’> . PO(OEt),  LHMDS | ’
err THF DCM
| F
O

LR G-1 VER G2

PhMgBr
CuBreDMS

THF
LER G-3

FERG-1 * (R,E)-2-(2-% 7K L&A LIS iE- 1 - H L 55 =T A g

FEOC T Ia2-m R AR — L&A (9.08 g, 36.9 mmol) /R THF (80
mL) o 2V TR R NI (= B B ) B B R IR (R THF 1.0 M
36.5 mL > 36.5 mmol) - f£0°C MRF20778# - AR ZFEAIM(R)-2-HERE
MERE e - 1- BB 58 = T & FR(7 g, 35.1 mmol) JATHF (30 mL) o 2R - ¥
FIERSVHE KGR hHARED W18 RERT » HAKIERT T
FHRFEL h - FZKEE R A R FHEtOACZEHL (W 2K) ~ i & fF < A IR ZEHUY)
FER KRR - &ENaxSO4RZJE - IR RS - &Y BB 1 T (EtOAC/BEfE)
M (RE)-2-2- B A LG E) MR IE-1-HEE SR =T ZAF5(6.5 g > HEE
#S > 64%EZ) - MS m/z 236.3 (M-tBu+H) -

FERG-2 1 (R)-2-((28,35)-3-(2-m A A B A L i-2-A) ML IR IE-1- FHEE 55 =
T ERE K (R)-2-((2R,3R)-3-(2-F A E) IR A L be-2-E) ML IE- 1- H L 55 =

T &

EIFSDCM (60 mL): 2 (RE)-2-(2-5 3 2 I ) Wb U -1 - i B 5 =

4_[

25 100 H(EEHHRAAE)
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EE5(1.85 g, 6.35 mmol)KfAITmCPBA (7.83 g, 31.7 mmol) - ¥ K JE RS
PIFERT NH8#E2 H » /KR M FIDCMETEER (W R) « &0t
A% ZE B KR Fe F 8 A NaxS-05 7K 78 K ~ 88 F NaHCO; K75 iR K B8 /K %
W o R T A HEIE S NarSOEZ I - MBS ENE - iR BT (EtOAC/BF
B R (R)-2-((25,38)-3-(2- B A E) IR A L - 2- B ML I& iE-1-HEEE =T
EBEPL(R)-2-((2R,3R)-3-2-F A ) B A L e-2- AL IRE-1-HEEFE =T
EEE 2 Ao 2B aP(1.6 g fEARY) - 41%EF) - R EYFREK
E— B LR AR T — 8 F -

HEEG-3 © (R)-2-((1R,2R)-2-(2- | A A4 )- 1- 5B -2- R A £ A L Ig g - 1- B

8-
Ak L) ML I IE -

%25 = T A fig fo (R)-2-((18,28)-2-(2-F A A5)-1-F8 &-2-5F
1-H SR = T B g
FERT T REEALH(D- — H R 549 (0.495 g, 2.408 mmol)iRAN%E (R)-
2-((28,39)-3-Q2- B A F)V B R L F-2-F) Mg 0E-1- HEE 55 = T B F B (R)-
2-((2R,3R)-3-Q2-HF A E) BRE Lw-2-B) Mg IE- 1 - HEE 55 =T Af5(0.74 g,
2.41 mmol)JATHF (30 mL) 2 RG] o (L EHIAINEZKZ WEG H 2
FAR-20°C B1-30°C 2 M » FRAIFEERLEEZ AR ATHFEL.0 M
9.63 mL > 9.63 mmol) - ##£15 min B {EEEFEE0C - RIREESL
AER L B #HE20 min - FHIRM2E FEOR L8 B 20
n o F 8 FINH4CIKE 7 3 2 4 G FIEtOACHETT 2L (2 R) » i & fif
A FERIY) S Nar SOz 1 > B8R - 77 BB ML BT (EtOAC/BEfT)
FRHE(R)-2-((1R,2R)-2-(2-F A B )- 1 - ¥R AL -2-FR AL £ AR IR g - 1- FH L 55 =
TEBR(353 mg » fEEHIRY) - H BN 0 38% 2 %) K (R)-2-((18,25)-2-
-FAE)-1-FRE-2- KA ZE)MLISIE-1-FHERSE =T A (300 mg » K&

% 101 HEEHISE)
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R B AN > 32%E®R) - MS m/z 286.2 (MH+-Boc) °
B 32, (9aR,10S)-10-((R)-(2- A E) GREL) FH ) -4- 78 5-8,9,9a,10-TU

STH-DREOZ GE[1°,27:4, 5] 0B [ 1,2-b | BEEE-3,5- [

|
Bn
HATU, DIPEA
DCM

L3

MsCI
e

L

BERL © (R)-2-((1R,2R)-2-(2-@i o k) - 1-(FH Ee bl 2 ) S 26 ) - 2- R A 2K
TEREE-1-FHEESE = T B:fis

FEOC T E(R)-2-((1R,2R)-2-(2- s A B )- 1 - FEBL -2-FR Bk £ B ML IR g -
I-BfZ 55 =T £f5(470 mg, 0.914 mmol) FRMERE(9 mL) i Z 7 RS Il s
% (1.069 mL, 13.72 mmol) 5 min Z (& KFrKE IR EAERT T2
2 h e ZRFERIERESY) 7 ECHDCMERLK ZfE - 57 BEDCM & i H 86T
NaHCO; /KA K ~ ARERE/KERE - &NaxSO4H28E » IR IRYE - WEEEH
JE T (EtOACc/BE ki ) $2 i (R)-2-((1R,2R)-2-(2- & R £ )- 1 -(H B s i 2 )
E)-2-ZRE LB MR e -1- IR 55 = T 2k B5 (350 mg > HEMIR © 83% &
%) c MS m/z 408.4 (MH*-tBu) °

BB

i{:l.'

B ER2 ¢ (IR,2R)- e b e 2-(2- @ R 5 )-2- SR A - 1-((R)- ML g g - 2- ) 2

B 5 5

% 102 H(EEYISE)
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£ (R)-2-((1R,2R)-2-(2- fi 3 56 - 1-((H AL R BR 26) 20 -2- S 2L )
UL - 1§ 55 = T 5 BE(350 mg, 0.755 mmol)JRANHCI (5 1k §14.0
M > 5 ml> 20 mmol) « ZERT B h o 241G HEAS - BEI(IR,2R)-
e A 2- (2- B ) 2- 2 - (R)- DL IS 025 7 R BB > IR G

TR T —FF$ - MS m/z 364.5 (MH") -

BR3¢0 (IR 2R)- S hE i 1-((R)-1-(1- "X & -5-(F A &) -4-H & A-1,4-
T MR R - 3 F AR ) R IR IE - 2- B )- 2- (2- @ AR AR )-2- TR AR LA TR

FERT N (A 1-" R &-5-CR B R E)-4- [l | 2-1,4- g BEEE-3- HEZ (275
mg, 0.817 mmol) j¥DCM (6 mL)Hd ZJF KR INIRE &R (0.519 mL, 2.97
mmol) XHATU (367 mg, 0.966 mmol) - fERT NEFE15 min » A& AT
BI(IR,2R)- B B hin B 2- (2- AR B )-2- R A - 1-(R)-MEE IS BE -2- ) £ A Big B iR
E8(270 mg, 0.743 mmol) )RDCM (4 mL) i Z7E K K 28 EIRTiglE - KR
EYHERT MEFEL H o Z84% K 521 FI DCMAR B IL A /K R BR K ek - (53
P2 48 Nax SOzt » IR RS - Y BE T &7 (EtOAC/EtOH/BEfe ) 12 it
(1R,2R)- B b B 1-(R)-1-(1- "R A-5-CR A A )-4- Al | A - 1,4- F -
3-FR AR LIS IE -2- 6)-2-(2- 8 A £)-2-F A LA (470 mg » 93%ER) -
MS m/z 682.5 (MH*") -
A ER4 T (IR,2R)- B behi B 2-(2- 3 R A ) - 1-(R)-1-(5- 58 B-4- | A-1,4-
AME LR -3 - AL ) IR e -2-25)-2- TR Ak L A g

BT (1R, 2R)- B B i 5 1-(R)-1-(1-"F &&-5-CR B 8 A)-4- Al & A&
-1,4- R BERR-3-FiR B LIS IE -2- ) 2-(2- @ AR B )-2- R A LA TR (470 mg,
0.689 mmol) iy HHEE (12 mL) J1 Z 57K » N0 10% b &k #1 (220 mg, 0.207
mmol) I [if 2 &R EE - Kem i EZE W S EHE R GX) HARIERT T

25 103 HEEHHRAAE)
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EESREE T RIZURHA6 h - FERIEY % 138 )6 K R & )0 A MeOHE I8
B o B4 R LATE BEAH B (IR, 2R)- FH G e 2 2- (2- s A5 B )- 1-(R)-1-(5- 5
E-4-fl - 1,4- R BERR-3- A LIS IE-2- ) - 2- SR Bk LA » HA K
—H@AERIAR T 58 F - MS m/z 502.4 (MH") -

N

RS ¢ (9aR,108)-10-((R)-(2- 5 78 £L) (R AL H B )-4- 78 5E-8,9,9a,10-TU
STH-DEEIE - [17,27:4, 5 R IR [ 1,2-b ] BEE-3,5- [

=] AH B4 (1R, 2R) - B Jo i 7 2-(2- 38 7 6 ) - 1-(R)-1-(5- F8 A -4 -l &1 B -
1,4- @ BEIR-3- A LR e -2- 55 )-2- 5 8 LA FE(345 mg, 0.619 mmol)j?
DMF (10 mL) o 257Nt B #0 (342 mg, 2.476 mmol) - R E SYIHE
RT T EHEIBIR o F5 B0 LR 1808 25 48 )8 S M I %5 rh SO fHHPLC A 17 44k -
WEYVIH &6 2R REZ - &0 15 E](9aR,10S)-10-((R)-(2- & &
BEO(CRE) B A )-4-78E-8,9,9a,10-PU G -7TH-IL K H-[1°,2°:4, 5] 0L 1 [ 1,2-
blEENE-3,5- i HEEEE (125 mg » 0.275 mmol - HEEfE » 44%ER) -
'H NMR (400 MHz, CD;0D) & ppm 7.91 (td, J=7.36, 2.01 Hz, 1 H) 7.26
-7.42 (m, 3 H) 7.02 -7.17 (m, 4 H) 6.96 (dd, J=6.38, 2.96 Hz, 2 H) 5.79
(dd, J=9.56, 3.59 Hz, 1 H) 4.69 (d, J=9.63 Hz, 1 H) 4.52 (dt, J=9.96,
5.12 Hz, 1 H) 3.84 - 3.99 (m, 1 H) 3.57 - 3.73 (m, 1 H) 2.01 - 2.12 (m, 1
H)1.91 - 2.00 (m, 1 H) 1.78 - 1.91 (m, 1 H) 1.55 (qd, J=11.56, 6.80 Hz,
1 H) - MS m/z 406.4 (MH™) -

5 104 HEEYISE)
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w1d. FEHEPB2Z AR E A b -

ZH ==
4EfE 1H NMR
4EeE : M+H
33 (400 MHz, MeOD) 6 ppm 7.84 - 7.96

(m, 1 H) 7.46 (s, 1 H) 7.29 - 7.43 (m,
2 H) 7.08 - 7.20 (m, 1 H) 6.90 - 7.06
(m, 2 H) 6.78 (br d,J=8.46 Hz, 1 H)
5.81(dd, J=9.95, 3.64 Hz, 1 H) 4.72

(d, J=9.98 Hz, 1 H) 4.52 (dt, J=10.12,
5.11 Hz, 1 H) 3.82 - 3.96 (m, 1 H)

3.63 (td, J=11.20,7.43 Hz, 1 H) 1.98 -

2.09 (m, 1 H) 1.75 - 1.97 (m, 2 H)
1.47 (qd, J=11.61, 6.70 Hz, 1 H)

(400 MHz, MeOD) 6 ppm 1.47 - 1.62
(m, 1 H) 1.74 - 1.95 (m, 2 H) 2.00 -
2.11 (m, 1 H) 3.67 (td, J=11.08, 7.38
Hz, 1 H) 3.80 - 3.96 (m, 1H) 4.44 -

442.3 4.55 (m, 1 H) 4.62 (d, J=9.83 Hz, 1
H) 5.76 (dd, J=9.83, 3.57 Hz, 1 H)

6.70 - 6.84 (m, 1 H) 6.90 - 7.02 (m, 2

H) 7.03 - 7.11 (m, 1 H) 7.33-7.53 (m,

4 H)

(400 MHz, MeOD) 6 ppm 7.84 - 7.94
(m, 1 H) 7.28 - 7.44 (m, 3 H) 7.07 -
7.17 (m, 1 H) 7.01 (dd, J=8.58, 5.31

Hz,2 H) 6.82 (t, J=8.71 Hz, 2 H)5.79
(dd, J=9.78, 3.57 Hz, 1 H) 4.70 (d,

J=9.78 Hz, 1 H) 4.52 (dt, J=10.20,
498 Hz, 1 H) 3.81 -3.96 (m, 1 H)
3.63 (td, J=11.19,7.31 Hz, 1 H) 2.00

25 105 H(EEHHRAASE)

442.4

34

35

424.2
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210 (m,1 H) 1.77 - 1.99 (m, 2 H)
1.51 (qd, J=11.52, 6.63 Hz, 1 H)

36 (400 MHz, MeOD) 6 ppm 1.54 (qd,
J=11.62,7.14Hz, 1 H) 1.73 - 1.93
(m, 2 H) 1.99 - 2.11 (m, 1 H) 3.67 (td,
J=11.08, 7.53 Hz, 1 H) 3.81- 3.94 (m,

442.5 1 H)4.45-4.57 (m, 1 H) 4.66 (d,

J=9.88 Hz, 1 H) 5.78 (dd, J=9.85,

3.55Hz, 1 H) 6.57 - 6.79 (m, 3 H)
7.06 -7.16 (m, 1 H) 7.35 - 7.54(m, 4

H)

(400 MHz, MeOD) 6 ppm 1.56 (qd,
J=11.84,6.46 Hz, 1 H) 1.76 - 2.11
(m, 3 H) 2.13 - 2.40 (m, 3 H) 3.66 (td,
J=11.33,7.36 Hz, 1 H) 3.82- 3.99 (m,
1 H)4.48 - 4.65 (m, 1 H) 5.88 (brs, 1
H) 6.60 - 6.82 (m, 2 H) 6.95 - 7.12
(m, 1 H) 7.21 (brs, 1 H) 7.30 - 7.45
(m, 3 H)

(400 MHz, MeOD) 6 ppm 7.56 (d,
J=7.58 Hz, 2 H) 7.37 - 7.48 (m, 3 H)
7.26 -7.36 (m, 1 H) 6.85-7.05 (m, 2
H) 6.77 (dt, J=4.36, 2.05Hz, 1 H)
5.76 (dd, J=9.93, 3.62 Hz, 1 H) 4.45 -
4.64 (m, 2 H) 3.87 (br dd, J=12.86,
7.83 Hz, 1 H) 3.58 - 3.72 (m, 1 H)
1.94-2.10 (m, 1 H) 1.70 -1.91 (m, 2

37

438.3

38

424.4

25 106 H(EEHHRAAE)
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H) 1.46 - 1.64 (m, 1 H)

39

424.4

(400 MHz, MeOD) 6 ppm 7.82 - 7.99
(m, 1 H) 7.26 - 7.47 (m, 3 H) 7.01 -
7.20 (m, 2 H) 6.69 - 6.92 (m, 3 H)
5.81 (dd, J=9.78, 3.57 Hz, 1H) 4.73

(d, J=9.78 Hz, 1 H) 4.52 (dt, J=10.04,

5.08 Hz, 1 H) 3.82 - 3.93 (m, 1 H)

3.64 (td, J=11.16, 7.36 Hz, 1 H) 2.01

-2.10 (m, 1 H) 1.76 - 1.99(m, 2 H)
1.51 (qd, J=11.53, 6.63 Hz, 1 H)

40

442.4

(400 MHz, MeOD) 6 ppm 7.81 - 7.96
(m, 1 H) 7.45 (s, 1 H) 7.31 - 7.44 (m,
2H)7.06-7.21 (m, 1 H)6.52-6.79
(m, 3 H) 5.83 (dd,J=9.98, 3.62 Hz, 1
H) 4.75 (d, J=9.98 Hz, 1 H) 4.52 (dt,
J=10.36,4.97 Hz, 1 H) 3.81 - 3.95
(m, 1 H) 3.63 (td, J=11.21, 7.36 Hz, 1
H) 1.98 - 2.08 (m,1 H) 1.89 - 1.97 (m,
1 H)1.73-1.88 (m, 1 H) 1.47 (qd,
J=11.59, 6.70 Hz, 1 H)

41

438.4

IH NMR (400 MHz, MeOD) 6 ppm
7.88-7.99 (m, 1 H) 7.40 (s, 1 H) 7.27
-7.37 (m,2 H) 7.24 (brs, 1 H) 7.05 -
7.14 (m, 1 H) 6.61 - 6.78 (m, 2 H)

5.89 (br d,J=9.05 Hz, 1 H) 5.02 (br d,

J=10.17 Hz, 1 H) 4.51 - 4.61 (m, 1

C267983A.docx

113134345

FEESE A0101

% 107 HEEYISE)
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H)3.84 - 3.98 (m, 1 H) 3.60 (td,

J=11.25,7.34 Hz, 1 H) 2.23 (s, 3 H)

2.00 -2.07 (m, 1 H) 1.94(dt, J=11.99,

591 Hz,1H)1.77-1.89 (m, 1 H)
1.36 - 1.54 (m, 1 H)

(400 MHz, MeOD) 6 ppm 7.83 - 7.96
(m, 1 H) 7.24 - 7.44 (m, 3 H) 6.98 -
OH O 7.15 (m, 2 H) 6.93 (dd, ]=7.65, 1.30
Hz, 1 H) 6.57 - 6.77 (m, 2 H)
5.71(dd, J=10.05, 3.59 Hz, 1 H) 5.46
(d, J=10.03 Hz, 1 H) 4.49 (br dd,
J=10.07, 5.04 Hz, 1 H) 3.87 - 3.98
(m, 1 H) 3.54 - 3.69 (m, 4 H) 2.01 -
2.12 (m, 1 H) 1.80 -1.96 (m, 2 H)
1.44 - 1.60 (m, 1 H)
(400 MHz, MeOD) oppm 7.88 - 8.04
(m, 1 H) 7.29 - 7.41 (m, 3 H) 7.22 (br
OH O d, J=6.60 Hz, 1 H) 7.02 - 7.12 (m, 1
H) 6.87 - 7.02 (m, 3 H) 5.90 (br
d,J=7.63 Hz, 1 H) 5.06 (br d, J=10.51
Hz, 1 H) 4.55 (dt, J=10.29, 5.07 Hz, 1
H) 3.86 - 3.99 (m, 1 H) 3.61 (td,
J=11.35,7.43 Hz, 1 H) 2.22 (s, 3 H)
2.00-2.11(m, 1 H) 1.76 - 1.99 (m, 2
H) 1.41 - 1.54 (m, 1 H)

42

438.4

43

420.4

25 108 H(EEHHRAASE)
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44

424.4

(400 MHz, MeOD) 6ppm 7.95 (br t,
J=7.87 Hz, 1 H) 7.32 - 7.43 (m, 3 H)
7.04-7.15 (m, 3 H) 6.91 - 6.99 (m, 1
H) 6.80 - 6.88 (m, 1 H) 5.76 - 5.92(m,

1 H)5.17 (d, J=9.88 Hz, 1 H) 4.50 -

4.59 (m, 1 H) 3.84 - 3.94 (m, 1 H)
3.57-3.68 (m, 1 H)2.02-2.11 (m, 1
H) 1.80 - 1.99 (m, 2 H) 1.47 - 1.59
(m, 1 H)

45

442.4

(500 MHz » & {}-d) 6 ppm 7.38 (s, 1
H) 7.09 (td, J=7.98, 5.91 Hz, 1 H)
6.97 (d, J=6.52 Hz, 2 H) 6.80 - 6.88
(m, 2 H) 6.68 (d, J=10.11 Hz, 1 H)
6.63 (d, J=7.66 Hz, 1 H) 5.33 (dd,
J=9.52,3.61 Hz, 1 H) 4.41 - 4.47 (m,
1 H)4.28 (d, J=9.46 Hz, 1 H) 3.94 -
4.01 (m, 1 H) 3.66 (td, J=11.41, 7.21
Hz, 1 H) 2.09-2.29 (m, 1 H) 1.86 -
2.09 (m, 2 H) 1.58 (qd, J=11.88, 6.80
Hz, 1 H)

46

424.3

(500 MHz, CD30D) ¢ ppm 7.47 -
7.35 (m, 1H), 7.29 (s, 1H), 7.17 - 7.05
(m, 7H), 6.00 (d, J =9.7 Hz, 1H),
4.69 (d,J = 10.0 Hz, 1H), 4.56 (s,
1H), 3.99 - 3.87 (m, 1H), 3.69 - 3.56
(m, 1H), 2.06 (s, 2H), 1.89 (s, 1H),
1.60 - 1.43 (m, 1H)

C267983A.docx
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47 (500 MHz, CD30OD) 6 ppm 7.43 (d, J
=7.3 Hz, 2H), 7.41 - 7.33 (m, 2H),
7.07 - 7.01 (m, 1H), 6.99 (dd, J = 8.6,
5.3 Hz, 2H), 6.81 (s, 2H), 5.75 (dd, J
=9.6,3.6 Hz, 1H), 4.59 (d,1 =9.6
Hz, 1H), 4.51 (dt,J =9.8, 4.7 Hz,
1H), 3.93 - 3.82 (m, 1H), 3.75 - 3.59
(m, 1H), 2.06 (dt, J = 12.8, 6.7 Hz,
1H), 1.96 - 1.89 (m, 1H), 1.89 - 1.77
(m, 1H), 1.67 - 1.55 (m, 1H)
(500 MHz, CD30OD) 6 ppm 7.47 -
7.40 (m, 1H), 7.38 (s, 1H), 7.14 (d, J
= 8.1 Hz, 2H), 7.11 (d, J =9.0 Hz,
2H), 6.88 (t,J = 8.2 Hz, 2H), 5.99 (d,

442.2 J=10.6 Hz, 1H), 4.72 (d,J = 10.0

Hz, 1H), 4.56 (s, 1H), 3.99 - 3.86 (m,

1H), 3.63 (d,J =7.1 Hz, 1H), 2.05 (s,

2H), 1.88 (s, 1H), 1.51 (d, J = 7.5 Hz,
1H)

(500 MHz, CD30D) 6 ppm 7.49 -
7.41 (m, 1H), 7.37 (s, 1H), 7.13 (t,J =
9.5 Hz, 3H), 6.95 (d, J = 10.6 Hz,
1H), 6.89 (t,J =9.9 Hz, 2H), 6.00 (d,

442.4 J=10.7 Hz, 1H), 4.74 (d,J = 10.1
Hz, 1H), 4.57 (s, 1H), 3.97 - 3.88 (m,
1H), 3.63 (d, J = 8.1 Hz, 1H), 2.05
(dd, J = 18.0, 11.8 Hz, 2H), 1.89 (s,
1H), 1.55 - 1.44 (m, 1H)

423.4

48

49

25 110 HEEHHRAASE)
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u[;%a C

50 (500 ML D30D) 6 ppm 1.57 (s,
100, 447 (g, U+ 0.0, 6.6 X, TX),
YN 1B (m, DX, 109 @Y -

lz, 10D, .86 - 6.79 (m, 200, 5.

Y98 Y, I, A6 (@, ) 100K,

o 101, 4.51 (s, TI0), 3,99, 381 (m,

10, 3241 - 3.61 (m, 110, 2.00. (d, )
107 Xy, 100, 1.95 - 1.8 (m, 10D,

1.85 (d, J: 9.7 Xy, 1XD), 1.50 (dd, J:

11.6, 6.9 11, 100

TIRST. (9aR,10S8)-10-((S)-(O- %
Al

A

€IL-8,9,9a,10 PU%,

|A|"@{% i u 11297245 w

RS0, b ]IgE

it it i
“‘ m
i

B ¢ (R) D

415101

55110 ST
COB/9B3A.doex

RSN RS TR ST AOLO

L3202 0
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FEO°C N [E(R)-2-((1S,28)-2-(2- A A% )- 1 - FE B - 2- TR Bk £ B ) IEE 0 g -
1-FHEESE =T ZFR(300 mg, 0.778 mmol) FYMENE(9 mL) o Z 7 /RN I FH b
fi £.(0.910 mL, 11.67 mmol) - 5 min 2 1% » BERKA » WK K ELRT T
B2 h - BRIEREY DI DCMELK 2 o 3 BEDCMJE K7 IN
HCIAKE K ~ 8FINaHCO; /KB R B /K M « (HA TR Z 48 Na>SO4HZ 1
B RAE o WY BB AL B AT (EtOAC/ BE e ) 2 (R)-2-((18,28)-2-(2- & 2
E)-1-(FEBEBEE S E)-2-FE )R re-1-HEEE = T &5 (325
mg > HE&EHEE > 90%FER) - MS m/z 408.3 (MH*-tBu) ©
A EE2 ¢ (1R, 7aR)-1-((S)-(2- s A A ) (R A ) B &) PO & - 1H,3H- B 0% I [1,2-
cJUEEME -3 -

FE UK [ 28 AE 120°C TR (R)-2-((18,28)-2-(2-F A A5 - 1-((FH &
W g AL ) | E)-2- K E L E)MEIEIE-1-H L =T & F5(325 mg, 0.701
mmol) FAIELOE (4 mL) o Z AR MER2 h o 5 B FE B HT(EtOAc/ B e ) #2
(1R,7aR)-1-((S)-(2-F AL CEE) B ) VU &- | H, 3H-IEIE 3 [ 1,2-cJIEEME-3-
Fi(150 mg > 69%FE) - MS m/z 312.4 (MH*) -
HER3 1 (IR,28)-2-(2-F AR A)-2- R E-1-((R)-MEIE BE-2- A ) £ - 1 - PR B EE R

=] (1R, 7aR)-1-((S)-(2-F A A ) R E) FH &) PU S~ 1H,3H-MEIE H[1,2-¢]
ZEn-3-Fe (150 mg, 0.482 mmol)ft “HEE(2 mL)F 278 A 16N HCIK
R ALER S PI EE MR AT T IE2 K EE K IESER BIE - Atk
RS BE RS - BEIHBI(IR,28)-2-(2- A &) -2- R A- 1-((R)-ME I8 BE -2- A% )
L-1-BE@EE ALK RIAR T —F8H - MS m/z 286.4
(MH?) -

WEEL ¢ RS (RS E)-3-(R)-2-((1R,28)-2-(2- G A £)-1- ¥R £ -2 -
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REE LED LIS BE- 1-F AL ) B 1E-4(1H) -

FERT | [m) -1 B-5-(F AR | A )-4- M| - 1,4- S E-3-HEL (175
mg, 0.520 mmo) JADCM (2 mL)H 2 KRR IIKEFE 65 (0.331 mL, 1.892
mmol) ,HATU (234 mg, 0.615 mmol) - fERT F##E15 min » A7
BL(1R,28)-2-(2- & A A)-2- 7R A -1-((R)-MLO& BE-2- B ) £ - 1 - FR B % BE (135
mg, 0.473 mmol) ADCM (2 mL)H 7 5% & (K JE#&#5 (0.331 mL, 1.892
mmol) o KPR EGY{ERT T30 min - 212 KRS Y HDCMERE L H /K
KB KR o (EA 2 & NaxSOLFZ2 6 » MBIBIRYE - WIRE B
(EtOAC/EtOH/BEf5E ) 2 fE 1- 7 & -5-(F B | A)-3-((R)-2-((1R,285)-2-(2- #,
B -1-FRE-2- A £ A LIS UE - 1- e B BE I -4 (1H)-FH (270 mg » AR
[E > 95%ZE #) - MS m/z 604.7 (MH*) o
BRS¢ (IR, 28)-HHEhsff 1-(R)-1-(1-TF &-5-(F AR A)-4-Hl | A-1,4-
SR -3- PR D IEIZ IE-2-EL)-2-(2-F A 5L ) - 2-FE HL 2 B fis

e K v IR -7 A -5-CR A | A)-3-((R)-2-((1R,28)-2-(2- F A £ )- 1-
PO -2- 0L L B ML UG WE - 1-F 5L ) B R -4 (1H)-FH (270 mg, 0.447 mmol) it
2,6- " HAMELE (6 mL, 51.5 mmol) HF Z3F R A0 H R #.(0.697 mL, 8.95
mmol) o 5 min 2 & > FIABERI R EREGYERT FE#3 h - LC-MS
FUR T - [M+H]+ 682.5/1.07 min ¥ JENIE EY) - AR K RIEREY)
TECRDCMEBLK [ - 73y EEDCMJE - i Fp A IN HCIZK AR ~ B A
NaHCO; 7K /&% F B 7Kk o 12 (L DCM JEZ & NaxSO4FZ I » 28 8 Il R
4A o WY REE LB AT (BEtOAC/BEf) #R fE (1R,28)- FH e s B 1-((R)-1-(1-75 £--
5-CFEEE)-4-HIE F-1.4- FBEEE-3- B LR IE-2-5)-2-(2-F K E)-
2-FEZ S (245 mg 0 B EEEE > 80%ER) - MS m/z 682.6 (MHY) -
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B ER6 ¢ (1R,2S)-H bt B 2-(2- @ 2 55)- 1-(R)-1-(5-FE B -4- I E k- 1,4-
AE DR -3- P AR LR e - 2- ) -2 A LA g

[FI(1R,28)- ek % 1-(R)-1-(1- "R £-5-CF
BE R -3- Fic L) LIS IE -2- KL )-2-(2- s A A )-2-5F
mmol) jY HEZ (6 mL) i 2% KA JIHCT (2 ZWEHE+4.0 M > 0.180 mL >
0.719 mmol) » Z81& H EX A% /B8R © A I010% Ik # s (115 mg, 0.108
mmol) i [ #Z R 2 - FEMMEZETHSEFIETGR) - HAKRAERT
THESRE TEIZIRF2 h o JRINE % ZiR#EsE(115 mg, 0.108 mmol) HAE
RT T AEBEFE2 h - FIH 5% LB S ER &Y FIMeOHZL IR 8 - =48
JBR > FEIHEL(IR,2S)- e L 2-(2- & 4 55 )-1-(R)-1-(5- 38 H-4- I 5
Eh-1,4- g BRI -3 A MEIR B -2- B8 2- R A LA - HAKHE P 4i(E
BIARY T —20 B+ - MS m/z 502.3 (MH") -

)-4- A | FE-1,4-

2

8-
L E

=
£ f5(245 mg, 0.359

HERT © (9aR,10S5)-10-((S)-(2- @ A B ) (R A ) H A )-4- #8 £-8,9,9a,10-TU
CTH-EEE (17,2704, 5| HLIE 3 [ 1,2-b]BEIE-3,5- R
=] FH B (1R, 28)- B e fud e 2-(2- 3 A8 AL ) - 1-(R)-1-(5- FR A -4- Il 55 A -
4- R BEER-3-FAL LIS 0E - 2- B )-2- SR A L A E(180 mg, 0.341 mmol) it
DMF (5 mL)d 2 &Nk BL #1 (188 mg, 1.364 mmol) - KR & YIAE
RT N RFEIE A o #5811 H0CK 18 8 25 28 8 S FE L FE i R AHHPLC T4k -
BEY G a0t AR R - &W A & F[(9aR,108)-10-((S)-(2- 7 7K
B (R E) FHAL)-4-F8 £ -8,9,9a,10-PU R - TH-OE0& [ 1°,27:4, 5] 0bE R 5 [1,2-
bIBEMEE-3,5- " ffi < FHELEA(69 mg > 0.151 mmol - H E[EEE > 44%EFR)
'H NMR (400 MHz, CD;OD) & ppm 7.55 (d, J=7.63 Hz, 2 H) 7.42 (t,

J=7.65 Hz, 2 H) 7.37 (s, 1 H) 7.27 - 7.34 (m, 1 H) 7.03 - 7.13 (m, 2 H)
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6.88 -6.95 (m, 1 H) 6.83 (dd, J=10.37, 8.31 Hz, 1 H) 5.82 (dd, J=9.88,

3.57 Hz, 1 H) 4.92 (br d, J=9.98 Hz, 1 H) 4.49 - 4.62 (m, 1 H) 3.82 -

4.00 (m, 1 H)3.57 -3.73 (m, 1 H) 1.98 - 2.10 (m, 1 H) 1.77 - 1.94 (m, 2

H) 1.56 - 1.70 (m, 1 H) - MS m/z 406.4 (MH") -

Kle FEMEPIS1 27 AEHE Z MBS -

¢
R

i

Jroagli—A

HE
M+H

I1H NMR

52

424.4

(400 MHz, MeOD) 6 ppm7.51 -
7.62 (m, 1 H) 7.25 - 7.47 (m, 3 H)
7.00-7.12 (m, 3 H) 6.90 - 6.96
(m, 2 H) 5.67 - 5.76 (m, 1 H) 4.56
(d,J=9.24 Hz, 1 H) 4.46 - 4.53 (m,
1 H)3.82-3.92 (m, 1 H) 3.67 (td,
J=11.05,7.48 Hz, 1 H) 2.04 - 2.15
(m, 1 H) 1.92 - 2.02 (m, 1 H) 1.80
- 1.91 (m,1 H) 1.57 - 1.73 (m, 1 H)

53

442.3

(400 MHz, MeOD) 6ppm 7.52 -
7.64 (m, 1 H) 7.37 (s, 2 H) 7.26 -
7.35 (m, 1 H) 7.08 - 7.17 (m, 1 H)

6.98 - 7.06 (m, 1 H) 6.90 - 6.97
(m,1 H) 6.81 - 6.89 (m, 1 H) 5.81
(dd, J=9.63, 3.57 Hz, 1 H) 4.91 (br
s, 1 H) 4.52 (dt, J=10.40, 5.04 Hz,
1 H) 3.83 -3.94 (m, 1 H) 3.64 (td,
J=11.24,7.26 Hz, 1 H) 2.03 - 2.14
(m, 1 H) 1.77 - 2.02 (m, 2 H) 1.60

(qd,J=11.71, 6.68 Hz, 1 H)
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54 (400 MHz, MeOD) éppm 7.39 (s,
1 H) 7.26 (br d, J=6.70 Hz, 2 H)
OH O 7.11-7.19 (m, 1 H) 7.00 - 7.07
(m, 1 H) 6.82 - 6.98 (m, 3 H)
5.84(dd, J=9.56, 3.55 Hz, 1 H)
442.4 4.94 (brd, J=9.73 Hz, 1 H) 4.48 -
4.59 (m, 1 H) 3.83 -3.93 (m, 1 H)
3.65 (td, J=11.22,7.29 Hz, 1 H)
1.97 -2.13 (m, 2H) 1.80 - 1.92 (m,
1 H) 1.61 (qd, J=11.79, 6.77 Hz, 1
H)

55 (400 MHz, MeOD) éppm 7.29 -
7.51 (m, 4 H) 7.00 - 7.18 (m, 3 H)
6.90 - 6.98 (m, 1 H) 6.80 - 6.89
(m, 1 H) 5.83 (dd, J=9.73, 3.57 Hz,
1H) 4.94 (br d, J=9.78 Hz, 1 H)
4.53 (dt, J=10.37,4.99 Hz, 1 H)
3.82-3.93 (m, 1 H) 3.65 (td,
J=11.30,7.48 Hz, 1 H) 2.02 - 2.11
(m, 1 H) 1.78 -2.00 (m, 2 H) 1.61
(qd, J=11.65,6.77 Hz, 1 H)

56 (400 MHz, MeOD) oppm 7.93 (dd,
J=8.61,5.58 Hz, 1 H) 7.33 (s, 1 H)
6.91-7.20 (m, 5 H) 6.79 - 6.88
(m, 1 H) 5.84 (dd, J=9.93, 3.42Hz,

438.4 1 H) 4.97 (br d, J=9.98 Hz, 1 H)
4.47 - 4.60 (m, 1 H) 3.87 - 4.01
(m, 1 H) 3.54 - 3.67 (m, 1 H) 2.15
(s,3H)2.01 -2.09 (m, 1 H) 1.79 -
1.95 (m,2 H) 1.30 - 1.43 (m, 1 H)

424.4
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57 (400 MHz, DMSO) 5 ppm 7.62
(dd, J=8.39,5.50 Hz, 2 H) 7.14 -
7.24 (m, 3 H) 7.06 - 7.14 (m, 1 H)

OH O 6.98 - 7.05 (m, 1 H) 6.82 - 6.96
(m, 2H) 5.78 (dd, J=10.15, 3.45
Hz, 1 H) 4.82 (d, ]=10.17 Hz, 1 H)
4.48 (dt, J=9.99, 4.96 Hz, 1 H)
3.67-3.76 (m, 1 H) 3.55 (td,
J=10.92,7.31 Hz, 1 H)1.83 - 1.94
(m, 1 H)1.72-1.80 (m, 1 H) 1.59
171 (m, 1 H) 1.33 (qd, J=11.59,
6.80 Hz, 1 H)

58 (400 MHz, d-DMSO) 6 ppm 7.59
(d, J=7.53 Hz, 2 H) 7.36 (t, J=7.18
Hz,2 H) 7.19 - 7.28 (m, 2 H) 6.94
-7.03 (m, 2 H) 6.88 (t, J=8.83 Hz,
2 H) 5.67 (dd, J=9.76, 3.55 Hz, 1
H) 4.59 (d, J=9.78 Hz, 1 H) 4.39 -
4.53 (m, 1 H) 3.65 - 3.89 (m, 1 H)
3.44 -3.64 (m, 1 H) 1.80-1.96
(m, 1 H)1.59-1.80 (m,2 H) 1.30
-1.46 (m, 1 H)

(500 MHz » &{}-d) 6 ppm 7.34 -
7.49 (m, 5 H) 7.29 (s,2 H) 7.02 -
7.08 (m, 1 H) 6.80 (br t, J=8.28
Hz, 1 H) 6.73 (br d, J=9.81 Hz, 1
406.4 H) 6.65 (br d, J=7.68 Hz, 1 H) 5.42
-5.46 (m, 1 H)4.39-4.45 (m, 1
H) 4.31 (br d, J=9.81 Hz, 1 H) 3.91
-3.97 (m, 1 H) 3.60 - 3.68 (m, 1

H)2.01-2.11 (m, 1 H) 1.79 - 1.92
117 5 GRS

424.2

406.4

59
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(m, 2 H) 1.51 - 1.62 (m, 1 H)

60

424.3

(400 MHz, d-DMSO) & ppm 7.81
(m, 1 H)7.3-7.15 (m, 3 H) 7.1
(m, 1 H) 6.9 (m, 1 H) 6.9-6.8 (m,
2H) 5.75 (dd, J=8, 4 Hz, 1 H) 4.75
(d, J=8 Hz) 4.5 (m, 1H) 3.75 (m,
1H) 3.6 (m, 1H) 1.95 (m, 1H) 1.8
(m, 1H) 1.7 (m, 1H) 1.35 (m, 1H)

61

424.3

(500 MHz, CD30D) 6 ppm 7.51
(d,J=7.5 Hz, 2H), 7.41 (s, 1H),
7.38 (t,J =72Hz,2H), 7.29 (t,J =
7.1 Hz, 1H), 7.22 - 7.10 (m, 1H),
6.76 (t,J =9.0 Hz, 2H), 6.07 (d, J
=10.6 Hz, 1H),4.98 (d,J=11.0
Hz, 1H), 4.59 (s, 1H), 3.93 - 3.82
(m, 1H), 3.64 - 3.53 (m, 1H), 1.97
(d, J =6.2 Hz, 2H), 1.82 (s, 1H),
1.51 - 1.40 (m, 1H)

62

442.4

(500 MHz, CD30D) 6 ppm 7.45 -
7.32 (m, 3H), 7.30 (d, J = 7.1 Hz,
1H), 7.21 (s, 1H), 7.05 (t,J =7.9

Hz, 1H), 6.79 (s, 2H), 6.06 (s, 1H),
5.00 (d, J = 9.8 Hz, 1H), 4.59 (s,

1H), 3.88 (s, 1H), 3.59 (s, 1H),
2.01 (s, 2H), 1.84 (s, 1H), 1.46 (s,
1H)
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63 OH O (500 MHz, CD30D) § ppm 7.53

(s, 2H), 7.39 (s, 1H), 7.10 (s, 3H),
6.76 (s, 2H), 6.02 (s, 1H), 4.98 (d,
J=11.6 Hz, 1H), 4.57 (s, 1H),
3.87 (s, 1H), 3.58 (s, 1H), 1.97 (s,
2H), 1.81 (s, 1H), 1.45 (s, 1H)
(500 MHz, CD30OD) & ppm 7.47
(t,J =7.2 Hz, 2H), 7.42 (s, 1H),
7.11 (d,J=7.5Hz, 1H), 6.85 (s,
1H), 6.74 (d, J = 8.5 Hz, 2H), 5.73
460.9 (d,J=9.5Hz, 1H), 4.64 (d,1=9.7
Hz, 1H), 4.51 (s, 1H), 3.93 - 3.83
(m, 1H), 3.72 - 3.61 (m, 1H), 2.09
(s, 1H), 1.99 (s, 1H), 1.88 (s, 1H),
1.65 - 1.53 (m, 1H)

442.4

64

PO(OEY),
F Boc. +HC| CBZ,
Boc, F N HN CBzCl N
N”> LHMDS HCI EtsN ’>
(I e THF | M | DCM |
0 $58 G-1 TR G-2 i G-3
F F F
F F F
B N MgBr
CBZ, CBZ,
N
F ‘e 7 T
mCPBA CuBreDMS y o
DCM THF

FIR G-4 P G

FEEG-1 1 (RE)-2-(2,3- @ AR LG A ULILIE-1-HER F =T A5
EOC T m2,3- H TERMK ~ Z&FE(7.13 g, 25.1 mmol)jATHF (84

25 119 HEEHHRAAE)
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mL) i IR R I (= AR B A 2 F IR (PR THEH 1.0 M
26.3 mL » 26.3 mmol) - f£0°C NEFE1 h » ZR1ZZ IR AN(R)-2- H B A0tk
IEIE-1-HEESE =T ZF5(5.0 g, 25.1 mmol) - &R GV Kia T iRF1
h HAAZ A hég e AR £RT » HAARAERT FHEEFE2 h o FKER eI
Al FHEtOACZE B (W 2R) » & & ff < A 1% 22 ALY R B 7KK % - & NaxSO4EZ
e o MBIBLRYE o B ERETEE T (EtOAC/ B ) IR HE(R,E)-2-(2,3- @ FE L
W B LR mE-1-HEE F =T A f5(6.87 ¢ » HEMERE » 88%EF) - MS m/z
254.3 (M-tBu+H) ©
HERG-2 1 (R,E)-2-(2,3- &R L) A )0tk 0 e T % B

FERT F A (RE)-2-(2,3- @ A L MHE) L& e -1- HEL 55 = T A5
(6.07 g, 19.6 mmol{RHITHCLA & (7 = H4.0 M > 19.6 ml > 78 mmol)
WARFELD h - AR IEREY R - [FEHE(R,E)-2-2,3- & XL
EOULIR g MR - HAKE B AERIAEN T —F 84 - MS m/z 210.2
(MH*) -
HERG-3 1 (R,E)-2-(2,3- & A LIHE)ILIE -1 - H BE 7 B g

£0C T [a = Z B (6.84 ml, 49.1 mmol) & (R,E)-2-(2,3- _H KL%
EO)ULIZIE L EA(4.11 g, 19.6 mmol) FyDCM (98 ml) ot 7 75 7R Z T IR I &
HEE T ARB(3.1 ml, 21.6 mmol) » W R SY)HRERT ARFIBRER - A%
HERSNDCM M RE L JE - fHAE K ~ 2R B KR - & NaxSOqkz e » IR
OB 4E o W BE ML E T (EtOAC/ BEte) & Wi 20 F2 £ (R,E)-2-(2,3- @K L%
EL)MEIRUE-1- H B "N A5 (6.67 g » MEEHMRY) > 9% EF) - MS m/z
344.3 (MH*) o

FERG-4 1 (R)-2-((28,35)-3-(2,3- " @ A E) B A L b -2-F) MEIE g - 1- H i

25 120 H(EEHHRAASE)
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AR K (R)-2-((2R,3R)-3-(2,3- “H AR B R L he-2-F) MLIgne-1- H g
S B s

M FADCM (286 mL) 1 .2 (R,E)-2-(2,3- 54 £ Jf B ) LUK 0E - 1 - FH R
TEFE(S.9 g, 17.2 mmol)/FImCPBA (21.2 g, 86 mmol) - & K EREY)
ERT T 8#E B o FKME R EZER FADCM#ETZEE(RR) - #H &0
A ZE Y P F 88 M NaxS205 7K 8 7K ~ 8 F1 NaHCO; 7K 74 i K 8 7K 7%
W o RBEAHEEENaSOLHZ R Al - Y B REEHT(EtOAC/BE
) B2 Bt (R)-2-((2S,3S)-3-(2,3- “H A E) IR A Lbe-2-F)HEigoE- 1- H L %
BB K (R)-2-((2R,3R)-3-(2,3- “H A ) A L he-2- B MEIEBE-1- HEL %
Efs 2 A u Bt R EYI(S.16 g0 MEIHRY) - 84%ER) - BEY LK
HE— S LEIAR T — 28 -
HERG-5 1 (R)-2-((1R,2R)-2-(2,3- @ AR EL)-2-(4-F A E)-1- 58 A £ Bt

il

s

-

W

b

I I - 1- B R 3 Bk i B2 (R)-2-((18,28)-2-(2,3- @ A 5L -2-(4- @ A 5 )-1-5%
B LB ML e - 1- FH B 7 e fis

FERT T [E](R)-2-((25,35)-3-(2,3- @ 5L IR A L e -2- B ML g g -1 - B
B2~ 2B & (R)-2-((2R,3R)-3-(2,3- @ R A IR A L e -2- B M IR e - 1 - FH iR
NEBS(500 mg, 1.39 mmoD)YTHF (8 mL)H 2R &N IR (EH (- H
Bl g & 9)(286 mg, 1.39 mmol) » £ EHIRINEZ /K Z NERE B2 all 29152 -20
CHI-30°C Zff - BERIME-mAFE) R ESE RPN THFH 1.0 M » 8.35
mL > 8.35 mmol) ° {10 min HEREFRE0C « RI2EE S Z(4-#
A )R b A F R FE30 min o H B AINHLCIKE R 5 52127 1 F EtOAc
EHLQ2R) » FBEfF 2 AHRIEIYEE NaSOHZ 5 » BIEIEE - WBEHE

Fr(EtOAc/BERETR  (R)-2-((1R,2R)-2-(2,3- @i 7 B5)-2-(4- AR 55 - 1-F8 &

5 121 HEEYISE)
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L E) ML IE - 1- HH %

B8 mg » EEHIRY) - BB > 14%ER) R
(R)-2-((1S,25)-2-(2,3-_

BAEL)-2-(4-F AR E)-1- 58 L E) L& e - 1- H R
FTEBE(350 mg » F_{HABHMH > 55%FEFK) - MS m/z 456.4 (MH+) °
& #165. (9aR,10S)-10-((R)-(2,3- & K B )(4-F KA ) B A )-4- 5K 5 -
8,9,9a,10-MU 5 -7H-MEOZ FF[17,27:4, STOEOR HH[1,2-b] B2 EE-3,5- "

N . HN’>
:> 10% PdfC MsO .

HC, H,
—_—

., MeOH
[:]\ Fird
F F

MsO

MsClI
At e

L

2565

L (R)-2-((1R,2R)-2-(2,3- 4 I 56)-2-(4- 0 2 )- 1 -((FR L B )
L) Z ) IS I - -

FE0°C F Il (R)-2-((1R,2R)-2-(2,3- ) -2-(4- ) - 1- 58 2
o) MEOSOE -1 - H S B (88 mg, 0.19 mmol) FAIEIE(2.5 mL) 2 3R
0B G #8(0.23 mL, 2.9 mmol) « 5 min 2 {%  #ERKIE » AT EAERT
TP h o B ER S A DCMEK 2 [ - 5 EEDCME - i FF F
IN HCUK % ~ fAINaHCOs /K 7 i B B K e < 8575 {4 /8 48 Na, S O, 87
W o SR o B BB R BT (EOAC/ BRI HRHE (R)-2-((IR,2R)-2-(2.3-
CEEE)-2-(4-FE - 1- (AR ) ) £ ) LIS 0E- 1 H B T AL
(85 mg » 82%E=3) - MS m/z 534.5 (MH"Y) -

N
=

BER2 ¢ (IR2R)-H et BR 2-(2,3- @ 2R 55 )-2-(4-F 75 5L)- 1-(R)- ML g g -
2-F) L E B HE % B
A EWT (R)-2-((1R,2R)-2-(2,3- & R £k )-2-(4- 8 R 5 ) - 1- ((HH Fk i

B ) B ) L&) LR IE - 1- FH BE WA FE (85 mg, 0.16 mmol)fr H{EE (4 mL)

5 122 H(EYISE)
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FHCI (F> {7 4.0 M > 0.080 mL > 0.32 mmol)d1 7 &% » SRHI10% b
#HHI(68 mg, 0.064 mmol) W[ EFRE - FHEMM A=W HAIDEFERT
GR)EHAEART NERRE THIZURHE - 2H 218 » AW E L BIERIE
BEY) o i FMeOHGRIEHE - BAERERK > FEHE(IR,2R)-H iz 2-
(2,3- @ ARE)-2-(4-FAEE)-1-(R)-TLI& Wg-2- B ) L BB B FA Bl - HL A &K
HE—FEALRTAR T —P B - MS m/z 400.4 (MH+) -
F #165. (9aR,108)-10-((R)-(2,3- Z@m A B )4-Fm R A ) H A )-4- 5K A -
8,9,9a,10-VU&-7TH-MEIG 3 1°,27:4, 5| FEEEFE[ 1,2-b]BEIE-3,5- /iR
FEFENI32 > HEE3-5 2 A H (IR 2R)- et R 2-(2,3- ®m A E)-
2-(4-F A E)-1-(R)-ME g 0E-2-F) L EFEE R E S - 'H NMR (400
MHz, CD;0D) & ppm 7.79 - 7.65 (m, 1H), 7.42 (s, 1H), 7.37 - 7.21 (m,
2H), 7.02 (dd, J = 8.6, 5.3 Hz, 2H), 6.85 (t, J = 8.7 Hz, 2H), 5.79 (dd, J
= 9.6, 3.7 Hz, 1H), 4.74 (d, J = 9.6 Hz, 1H), 4.62 (s, 1H), 4.53 (dt, J =
10.2, 4.8 Hz, 1H), 3.90 (dd, J = 12.7, 8.8 Hz, 1H), 3.65 (td, J = 11.1, 7.0
Hz, 1H), 2.04 (ddt, J = 38.5, 18.2, 6.4 Hz, 2H), 1.94 (s, 1H), 1.51 (qd, J
=11.7, 6.7 Hz, 1H) « MS m/z 442.4 (MH+) ©

R FEREH6S 2 EMBEH 2 HM(EEY) -

=z ==
45N 1H NMR
At B M+H
66 (400 MHz, MeOD) 6 ppm 7.84

oH O
DWNI> (br dd, J=13.01, 7.97 Hz, 1 H)
S / 735 (brt, J=12.79 Hz, 2 H) 7.07 -

420.3

7.26 (m, 2 H) 6.94 (br s, 2 H) 6.67
‘ O -6.84 (m, 2 H) 5.79 (br t, J=10.00
F

Hz, 1 H) 4.48 (br d, J=10.07 Hz, 2

25 123 HEEHHRAAE)
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H) 3.90 (br d, J=8.41 Hz, 1 H)
3.60 (brs, 1 H) 2.14 (br d,
J=13.60 Hz, 3 H)1.73 - 2.04 (m, 3
H) 1.36 - 1.38 (m, 1 H) 1.31 (brs,
1 H)

67 (400 MHz, MeOD) 6 ppm 7.60
(brd,J=16.24 Hz, 1 H) 7.05 -
7.35 (m, 6 H) 6.97 (dt, J=16.93,
8.53 Hz, 2 H) 5.28 - 5.45 (m, 2 H)
420.3 4.30 (brs, 1 H) 3.53 -3.73 (m, 2
H) 2.26 (br d, J=16.77 Hz, 3 H)
1.91 (brd, J=16.82 Hz, 1 H) 1.73
(brs, 1 H) 1.39 (ddd, J=17.15,
11.11,5.97 Hz, 2 H)

68 (400 MHz, MeOD) 6 ppm 7.59
(dd, J=8.63, 5.26 Hz, 2 H) 7.36 (s,
OH O 1 H) 7.14 (t, J=8.71 Hz, 2 H) 7.02
-7.09 (m, 3 H) 6.93 (dd,
J=6.55,2.84 Hz, 2 H) 5.72 (dd,
J=9.39,3.62 Hz, 1 H) 4.42 - 4.60
(m, 2 H) 3.80-3.93 (m, 1 H) 3.68
(td, J=10.99, 7.46 Hz, 1 H) 2.02 -
2.11 (m, 1 H) 1.77 -1.96 (m, 2 H)
1.57-1.72 (m, 1 H)
(400 MHz, MeOD) 6 ppm 1.54 -

OH ©
DW\N/> 1.68 (m, 1 H) 1.77 - 1.96 (m, 2 H)
MN,N\)-—,, 2.00 - 2.10 (m, 1 H) 3.59 - 3.76
S

406.2

69

424.3

(m, 1 H) 3.80 - 3.95 (m, 1 H) 4.44
/@A@ -4.65 (m, 2 H) 5.72 (dd, J=9.59,
F F

3.62 Hz, 1 H) 6.80 (t, J=8.71 Hz,

5 124 HEEYISHE)
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2 H) 6.97 (dd, J=8.61, 5.33 Hz, 2
H) 7.15 (t, J=8.71 Hz, 2 H) 7.42
(s, 1 H) 7.58(dd, J=8.63, 5.26 Hz,
2 H)

70 (400 MHz, MeOD) 6 ppm 7.59

(dd, J=8.63, 5.21 Hz, 2 H) 7.45 (s,

1 H) 7.16 (t, J=8.68 Hz, 2 H) 6.88
-7.03 (m, 2 H) 6.71 - 6.80 (m, 1

H)5.73 (dd, J=9.81, 3.55 Hz, 1 H)

4.59 (d, J=9.83 Hz, 1 H) 4.49 (br

dd, J=10.25,5.01 Hz, 1 H) 3.81 -

3.95 (m, 1 H) 3.58 - 3.73 (m, 1 H)
1.98-2.10(m, 1 H) 1.73 - 1.94

(m,2 H) 1.46 - 1.65 (m, 1 H)
(400 MHz, MeOD) 6 ppm 7.54
(brs,2 H)7.43 (s, 1 H) 7.00 -

7.29 (m, 3 H) 6.54 - 6.83 (m, 2 H)
5.86 (brs, 1 H)4.82 (brs, 1 H)

438.2 4.44 -4.65 (m, 1 H) 3.76 - 3.99
(m, 1 H) 3.65 (td, J=11.29, 7.36
Hz, 1 H) 2.23 (br s, 3 H) 1.99 -

2.09 (m, 1 H) 1.71 - 1.99 (m, 2 H)

1.45-1.67 (m, 1 H)

(400 MHz, MeOD) 6 ppm7.76 (br
t,J=6.92 Hz, 1 H) 7.46 (s, 1 H)
7.21-7.41 (m,2H)7.04-7.18

(m, 1 H) 6.65 - 6.87 (m, 2 H) 5.86

(dd, J=9.81,3.55 Hz, 1 H) 5.11 (d,

J=9.88 Hz, 1 H) 4.54 (dt, J=10.39,

442.2

71

72

460.4
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4.98 Hz, 1 H) 3.84 - 3.97 (m, 1 H)
3.61 (td, J=11.29, 7.26 Hz, 1 H)
2.04-2.13 (m, 1 H) 1.96 -
2.03(m, 1 H) 1.80 - 1.92 (m, 1 H)
1.48 (qd, J=11.83, 6.72 Hz, 1 H)

73

424.4

1H NMR (400 MHz, MeOD) 6
ppm o ppm 1.61 - 1.88 (m, 3 H)
1.98 - 2.10 (m, 1 H) 3.55 - 3.80
(m, 2 H) 4.10 (td, J=10.59, 5.72
Hz, 1H) 5.17 (d, J=5.53 Hz, 1 H)
5.34 (dd, J=10.78, 5.60 Hz, 1 H)
7.04 (td, J=8.64, 6.43 Hz, 4 H)
7.23-7.43 (m, 4 H) 7.67 (s, 1 H)

74

442.4

(400 MHz, MeOD) 6ppm 7.74 (br
t, J=6.99 Hz, 1 H) 7.40 (s, 1 H)
7.37 (brs, 1 H) 7.23 -7.36 (m, 1
H) 7.06 - 7.16 (m, 1 H) 6.82 -
6.91(m, 1 H) 6.72 - 6.81 (m, 2 H)
5.81 (dd, J=9.61, 3.59 Hz, 1 H)
4.76 (d,J=9.63 Hz, 1 H) 4.61 (br
s, 1 H)4.48 -4.55 (m, 1 H) 3.84 -
3.94 (m, 1 H) 3.65(td, J=11.25,
7.38 Hz, 1 H) 2.04 - 2.14 (m, 1 H)
1.95-2.03 (m, 1 H) 1.80 - 1.92
(m, 1 H) 1.50 (qd, J=11.67, 6.80

Hz, 1 H)
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75 (400 MHz, DMSO-d6) & 7.67 (dd,
T = 8.6, 5.5 Hz, 2H), 7.32 (s, 1H),
7.21 (t, T = 8.8 Hz, 2H), 6.95 (tt, J
=92,2.4Hz, 1H), 6.72 (dd, T =
8.8, 2.5 Hz, 2H), 5.72 (d, T = 3.6
4423 Hz, 1H), 4.75 (d, T = 10.1 Hz,
1H), 4.53 - 4.39 (m, 1H), 3.79 -
3.64 (m, 1H), 3.61 - 3.49 (m, 1H),
1.86 (dd, J = 12.8, 6.8 Hz, 1H),
1.77 - 1.57 (m, 2H), 1.27 (qd, T =
11.3, 6.7 Hz, 1H)
76 (400 MHz, DMSO-d6) & 7.88 -
7.77 (m, 1H), 7.53 - 7.39 (m, 2H),
7.31 (s, 1H), 6.97 (tt, T = 9.3, 2.4
Hz, 1H), 6.73 (dd, T = 8.7, 2.4 Hz,
2H), 5.73 (dd, T = 10.2, 3.6 Hz,
1H), 4.77 (d, T = 10.2 Hz, 1H),
460.3 4.46 (dt, T = 10.3, 5.2 Hz, 1H),
3.76 - 3.65 (m, 1H), 3.53 (td, T =
11.1,7.0 Hz, 1H), 1.88 (dt, T =
12.9, 6.6 Hz, 1H), 1.78 (dt, J =
12.2, 6.1 Hz, 1H), 1.72 - 1.58 (m,
1H), 1.24 (qd, T = 11.5, 6.6 Hz,
1H)
77 OH O (400 MHz, DMSO-d6) § 7.87 -
7.72 (m, 1H), 7.53 - 7.36 (m, 2H),
7.24 (s, 1H), 7.16 - 7.04 (m, 1H),
4425  |6.89 (td, J = 8.6, 2.5 Hz, 1H), 6.85
-6.72 (m, 2H), 5.71 (dd, T = 10.0,
3.6 Hz, 1H), 4.71 (d, T = 10.0 Hz,
1H), 4.46 (dd, T = 10.7, 5.2 Hz,
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1H), 3.75 - 3.64 (m, 1H), 3.62 -
3.50 (m, 1H), 1.89 (dd, J = 12.6,
6.4 Hz, 1H), 1.79 (dt,J =12.3,5.9

Hz, 1H), 1.73 - 1.59 (m, 1H), 1.31
(qd,T=11.5,6.6 Hz, 1H) -

78 (400 MHz, DMSO-d6) 6 7.86 -

7.72 (m, 1H), 7.44 (dd, J = 9.6,
6.8 Hz, 2H), 7.30 (d, T = 4.0 Hz,
Q 1H), 7.16 (g, J = 9.1 Hz, 1H),
N’> 7.11-7.03 (m, 1H), 6.80 (d, J =
T 10.0 Hz, 1H), 5.71 (dd, T = 10.1,
: 460.5
3.7 Hz, 1H), 473 (d, T = 10.0 Hz,
F,: 1H), 4.45 (s, 1H), 3.70 (t, T = 10.3
£ F Hz, 1H), 3.54 (td, J = 10.5, 6.8
Hz, 1H), 1.88 (s, 1H), 1.77 (dt, J
=12.3, 6.0 Hz, 1H), 1.71 - 1.59
(m, 1H), 1.33 - 1.18 (m, 1H) -
(400 MHz, DMSO-d6) & 8.09 (q,
oh © J=8.3Hz, 1H), 7.33 - 7.13 (m,
o N” 3H), 7.10 - 6.96 (m, 2H), 6.87 (td,
““N'”\.)':> 7=8.5,2.5Hz, 1H), 5.85 (dd, J =
©OF 460.4 10.5, 3.5 Hz, 1H), 4.86 (d,J =
10.2 Hz, 1H), 4.55 - 4.43 (m, 1H),
. 3.77 - 3.65 (m, 1H), 3.56 - 3.42
(m, 2H), 1.96 - 1.79 (m, 2H), 1.70
(s, 1H), 1.31 - 1.11 (m, 1H)

OH
Ospry
xN,_N

79

E\ f§
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80 (400 MHz, CDCI3) § ppm 7.29 -
7.42 (m, 2 H) 6.90 - 7.13 (m, 8 H)
5.34 (dd, J=9.17, 3.55 Hz, 1 H)
4.57 (d,J=9.15 Hz, 1 H) 4.32 -
4.50 (m, 1 H) 3.81 - 4.02 (m, 1 H)
3.57-3.81 (m, 1 H)2.08 - 2.22
(m, 1 H) 1.82 - 2.07 (m, 3 H) 1.59
(qd, J=11.72, 6.85 Hz, 1 H)
(400 MHz, CDCI3) § ppm 7.30 -
7.41 (m, 2 H) 6.88 - 7.14 (m, 4 H)
6.80 - 6.91 (m, 2 H) 5.34 (dd,
J=9.49, 3.52 Hz, 1 H) 4.55 (d,
442.4 J=9.54 Hz, 1 H) 4.23 - 4.49 (m, 1
H)3.79 - 4.03 (m, 1 H) 3.54 -
3.79 (m, 1 H) 2.07 - 2.18 (m, 1 H)
1.81 -2.07 (m, 1 H) 1.53 (qd,
J=11.76, 6.77 Hz, 1 H)

(400 MHz, CDCI3) § ppm 7.43 (s,
1 H)7.29 - 7.42 (m, 1 H) 7.03 -
7.13 (m, 2 H) 7.0-6.95 (m, 2H)
6.94 (m, 1H) 5.35 (dd, J=9.81,

460.4 3.43 Hz, 1 H) 4.53 (d, J=10.17

Hz, 3 H) 4.42 (m, 1H) 3.95 (m,

1H) 3.63 (m, 1H2.13 (m, 1H)

1.99 (s, 3 H) 1.88 (m, 1H) 1.48

(m, 1H)

424.4

81

82
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83 (500 MHz » HIfiE-d4) § 7.60 (s,
1H), 7.58 (s, 1H), 7.51 - 7.42 (m,

3H), 7.36 (t, T = 7.4 Hz, 1H), 6.73
-6.60 (m, 3H), 5.79 (d,J = 9.8

Hz, 1H), 4.61 (d, T = 9.9 Hz, 1H),
4.57 - 4.47 (m, 1H), 3.95 - 3.83
(m, 1H), 3.70 (t, J = 9.6 Hz, 1H),
2.02 (d, T = 11.0 Hz, 1H), 1.95 -

1.77 (m, 2H), 1.65 - 1.50 (m,
1H) -

84 (500 MHz » £{}5-d) 5 7.40 - 7.32
(m, 2H), 7.13 - 7.03 (m, 3H), 6.83
(t,T7=8.3 Hz, 1H), 6.74 (d,J =
9.7 Hz, 1H), 6.67 (d, ] = 7.7 Hz,
1H), 5.35 (dd, T = 9.5, 3.6 Hz,
1H), 4.57 (d, T = 9.5 Hz, 1H),
4.46 - 4.37 (m, 1H), 3.99 - 3.89
(m, 1H), 3.70 - 3.59 (m, 1H), 2.13
(dd,J = 13.2, 6.8 Hz, 1H), 2.01
(dt, J = 12.4, 6.0 Hz, 1H), 1.96 -
1.85 (m, 1H), 1.60 - 1.47 (m,
1H) -

(500 MHz » £.{}5-d) 5 7.65 - 7.56
(m, 1H), 7.44 (s, 1H), 7.07 (t, ] =
7.8 Hz, 1H), 6.96 - 6.82 (m, 3H),
6.64 (d,J = 8.4 Hz, 1H), 5.41 (dd,
460.4 7=938,3.5Hz, 1H),4.54 (d,J =
9.7 Hz, 1H), 443 (dd, T = 10.5,
5.5 Hz, 1H), 4.01 - 3.91 (m, 1H),
3.66 (td, T = 11.3, 7.1 Hz, 1H),
2.14 (dt, T = 13.5, 6.9 Hz, 1H),

424.4

443.4

85
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1.98 (dt, T = 12.2, 5.9 Hz, 1H),
1.91 (d, T = 13.2 Hz, 1H), 1.50
(qd,T=11.6, 6.6 Hz, 1H) -

86 (500 MHz, DMSO-d6) & 7.63 (s,
2H), 7.21 (d, T = 1.5 Hz, 1H),
OH O 7.18 (t, T = 8.5 Hz, 2H), 7.13 (s,
1H), 6.96 (s, 1H), 6.91 (s, 2H),
5.83 (s, 1H), 4.78 (s, 1H), 4.52 (s,
1H), 3.74 (t, T = 10.4 Hz, 1H),
3.62 (q, T = 10.7, 10.2 Hz, 2H),
2.21 (s, 3H), 1.91 (d, T = 8.0 Hz,
1H), 1.80 (s, 1H), 1.71 (s, 1H),
1.38 (dd, 7= 11.7, 6.8 Hz, 1H)
87 (500 MHz » HifiE-d4) § 7.97 (q, J
= 8.2 Hz, 1H), 7.44 (s, 1H), 7.15
(t,J = 8.4 Hz, 1H), 7.02 (dd, J =
8.5,4.5 Hz, 3H), 6.85 (t, T = 8.5
Hz, 2H), 5.78 (dd, T = 9.5, 3.6 Hz,
1H), 4.70 (d, T = 9.4 Hz, 1H),
4.53 (d, T =8.5 Hz, 1H), 3.97 -
3.87 (m, 1H), 3.65 (dd, T = 19.2,
10.7 Hz, 1H), 2.10 (d, J = 8.0 Hz,
1H), 2.00 (dd, T = 12.3, 6.2 Hz,
1H), 1.90 (s, 1H), 1.55 (dd, J =
11.7, 6.9 Hz, 1H) -

420.4

442.4
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88

(500 MHz » FFfE-d4) 5 7.98 (q, J
=8.0 Hz, 1H),7.37 (d,J = 1.3 Hz,
1H), 7.17 - 7.12 (m, 1H), 7.12 -
7.08 (m, 3H), 7.01 (t, T = 9.9 Hz,
1H), 6.97 (d, J = 5.4 Hz, 2H),
oy 5.86 - 5.74 (m, 1H), 4.68 (d, J =
9.3 Hz, 1H), 4.60 - 4.50 (m, 1H),
3.99 - 3.87 (m, 1H), 3.73 - 3.61
(m, 1H), 2.11 (dd, J = 12.5, 6.4
Hz, 1H), 2.02 (dt, T = 12.6, 6.3
Hz, 1H), 1.92 (d,T = 12.6 Hz,
1H), 1.69 - 1.55 (m, 1H)

89

(500 MHz » HIfi2-d4) §7.98 (q, J
=8.3 Hz, 1H),7.43 (d,J = 1.5 Hz,
1H), 7.14 (dt, T = 21.3, 7.8 Hz,
2H), 7.04 (t, T = 9.8 Hz, 1H), 6.87
(t,J=8.6 Hz, 1H), 6.78 (d, T =
oA 8.6 Hz, 2H), 5.81 (d,J = 7.4 Hz,
1H), 4.72 (d, T = 9.6 Hz, 1H),

4.53 (d, T = 6.7 Hz, 1H), 3.97 -
3.88 (m, 1H), 3.66 (q, T = 11.0,

10.4 Hz, 1H), 2.10 (s, 1H), 2.05 -
1.98 (m, 1H), 1.90 (s, 1H), 1.55

(dd,T=11.8, 6.8 Hz, 1H) -

90

(400 MHz, DMSO-d6) 5 7.84 (t, ]
= 7.1 Hz, 1H), 7.37 (ddt, T = 16.0,
13.4, 8.1 Hz, 2H), 7.21 (s, 1H),
424.4 7.14 - 7.03 (m, 3H), 6.98 - 6.85
(m, 2H), 5.77 (dd, T = 9.6, 3.7 Hz,
1H), 4.64 (d, T = 9.6 Hz, 1H),
4.50 (dt, T = 10.0, 5.1 Hz, 1H),
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3.73 (ﬂﬂ) J::12.0, 8.4 1k, 2X1),
1.92, (ddt, I+ 30.6, 12.3, 6.1 X
200, 1.4/ (g, 1 8.3, 6.0 Xz, TIjHﬁI[}Q

1.3 (od, J: - 17.6, 6.6 X1z, 1) ©

CEB 9T, (9aR,108) 10-((S) (2,3 G I S ) L) A B L

8,9,9a, 10 VUt /1L LB G (17,0.7:4,

I IFI T,

LSRR

9 il . ALmU.
BElg 3,50 Tl

Ty,

WD+ (RYDAOSISY 2% 003 IAKRIEY 20 (A SATRIE) 1 QSRR
JEY LA 1 1
AEOC K FIRY 2 ((18,28) 2003 SARAE) 2 (4SRRI 1 FGIE L,

/"L:“)Muw?{]rnﬁfﬂ |l\ I E{ ’h/

IR 240090 mllL, 11.5 mmol) o 5 min 1% » BER KA » B M

RIT NPT oo JBE M M 7Y W1 00 LI DOMIBELK & [N o 43 8EDCMeT » i 4l

RPN

JENTIN KICTK 283~ (R 1INalCO A 2 8 A7 W88 K 20 B o i 4 4% o4 4%

R NN N

. e TR 2R LY N ST SRR
NaySO4 A B > a0 R Sl 3

Gi o 1884 RE R T 00Ael JEB) B (R) 2
(18,28 203" SAARIE) 2 ISER(E ISPARAS IS

B 1 B ELLH 30 me > 90%FEAK) o MS milz 5375 (MY o

SUBE0 L (IR, 7aR) - 1-((S)(2,3

A (A R AR L) PU A, T 3L IR 186

11,200 ¢ s 3. b

L

FEBN DA TURECRY- 2 ((US,28) 22,30 "Gl A ALY 20 (A GASL) 1

133 YIERI D
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((H B AR E) 8 5) £ ) Mg IE- 1- H i T EER(370 mg, 0.693 mmol) A0k
E (2 mL)H 2 5K AE150°C T An#L3 h o 8% BB 1 g A (EtOAc/ B f ) #2 fit
(IR,7aR)-1-((S)-(2,3- @ AE) (4-Fm A E) H &) W& - 1H,3H-IEL0g H [ 1,2-
clEEME-3-FiE (200 mg > 83% E %) - MS m/z 348.4 (MH+) -
B 191, (9aR,108)-10-((S)-(2,3- — 4 5 5 )(4- 8 7 2 ) F 0 )-4- FE A -
8,9,9a,10-PU%R -7TH-MHLIS F[1°,27:4, 5] LB FE [ 1,2-b ] BEE-3,5- — i
BEHEHS] - $EE3-72 JEE (IR, 7aR)-1-((S)-(2,3- ~HHER) (4-57
A H ) MU S - 1TH,3H- IR 0% FF [1,2-cT e e -3-Fd L5 - '"H NMR (400
MHz, CD30D) & ppm 7.61 (dd, J = 8.6, 5.2 Hz, 2H), 7.42 (s, 1H), 7.16
(t, J = 8.7 Hz, 2H), 7.01 (dtd, J = 9.9, 7.9, 1.7 Hz, 1H), 6.96 - 6.80 (m,
2H), 5.85 (dd, J = 10.0, 3.6 Hz, 1H), 4.95 - 4.90 (m, 1H), 4.54 (dt, J =
10.6, 4.9 Hz, 1H), 3.89 (dd, J = 12.5, 8.7 Hz, 1H), 3.72 - 3.60 (m, 1H),
2.04 (qd, J = 7.3, 3.2 Hz, 1H), 1.98 - 1.78 (m, 2H), 1.57 (qd, J = 11.5,
6.6 Hz, 1H) - MS m/z 442.4 (MH+) -

Rlg. FEHEP ARG M b -

Z W BE
45N 1H NMR
At B M+H
92 (400 MHz, MeOD) & ppm

7.90 (dd, J=8.63, 5.60 Hz, 1
H) 7.36 (s, 1 H) 7.12 (td,
J=8.46, 2.64 Hz, 1 H) 6.89 -
438.3 7.04 (m, 3 H) 6.82 (t,J=8.68
Hz, 2 H) 5.79 (dd, J=9.90,
3.59 Hz, 1 H) 4.40 - 4.56 (m,
2 H) 3.87 - 4.00 (m, 1 H) 3.57
3,72 (m, 1 H) 2.17 (s, 3 H)
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2.01-2.07 (m, 1 H)1.75 -
1.94 (m, 2 H) 1.25 - 1.38 (m,1
H)

93 (400 MHz, MeOD) & ppm
7.52-7.62 (m, 1 H) 7.36 -
7.45 (m, 2 H) 7.27 - 7.35 (m,
1 H) 6.97 (br dd, J=8.46, 5.23
Hz,2 H) 6.77 - 6.90 (m, 2 H)
442.4 5.65-5.76 (m, 1 H) 4.59 (br d,
J=9.39 Hz, 1 H) 4.46 - 4.53
(m, 1 H) 3.83-3.94 (m, 1 H)

" 3.62-3.73 (m, 1 H) 2.02 -
2.14 (m, 1 H) 1.79 - 1.99 (m,

2 H) 1.53 - 1.68 (m, 1 H)

94 (400 MHz, MeOD) & ppm
EE 7.57-7.68 (m, 1 H) 7.42 (br
1932 d, J=8.31 Hz, 1 H) 7.25 - 7.37

SEEHA OH O (m, 1 H) 6.98 (dd, J=8.44,
Gipayiia Oy oy 5.31 Hz, 2 H) 6.78 (t, J=8.66

) /> Hz, 2H) 5.67 (dd, J=9.29,

4722 3.37 Hz, 1 H) 4.44 - 4.61 (m,
3H)4.17 (d, J=14.18 Hz, 1
H) 3.80 - 3.93 (m, 1 H) 3.63 -
3.75 (m, 1 H) 3.34 (s, 1 H)
2.02-2.15 (m, 1 H)1.78 -
1.98 (m, 2 H) 1.54 - 1.70 (m,
1 H)
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95 1H NMR (400 MHz, MeOD)
oppm 7.26 - 7.48 (m, 4 H)
6.98 -7.13 (m, 2 H) 6.82 -

6.96 (m, 2 H) 5.88 (dd,

J=9.83,3.57 Hz, 1 H) 4.93 (br

d, J=9.98Hz, 1 H) 4.49 - 4.58

(m, 1 H) 3.85 - 3.96 (m, 1 H)
3.60-3.70 (m, 1 H) 2.01 -

2.09 (m, 1 H) 1.95 (dt,
J=12.20,598 Hz, 1 H) 1.77 -
1.89 (m, 1 H)1.57 (qd,
J=11.69, 6.60 Hz, 1 H)

96 (400 MHz, DMSO-d6) 6 7.51
-7.39 (m, 2H), 7.31 (d, J =
2.8 Hz, 1H), 7.24 - 7.04 (m,

3H), 6.84 (s, 1H), 5.75 (dd, J

=10.2,3.7Hz, 1H),4.75 (d,J
= 10.0 Hz, 1H), 4.53 - 4.40
(m, 1H), 3.70 (dd, T =11.4,

9.0 Hz, 1H), 3.54 (q,J = 10.5

Hz, 1H), 1.90 (q, J = 6.7 Hz,

1H), 1.85 - 1.74 (m, 1H), 1.67

(s, 1H), 1.25 (tq, T = 11.5, 6.2

Hz, 1H)

(500 MHz » &{}-d) & ppm
738 (brs, 1 H)7.24 - 7.34
(m, 1 H) 7.16 (br s, 1 H) 6.97

442 4 (brs, 1 H)6.77 -6.92 (m, 3

H) 6.48 (brs, 1 H) 5.37 (br 1

H) 4.44 (brs, 1 H)4.21 - 4.36

(m, 1 H) 3.96 (brs, 1 H) 3.65

442.4

460.4

97
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(brs, 1 H)2.15 (brs, 1 H)
1.97 - 2.06 (m, 1 H) 1.90 (br
s, 1 H) 1.47 - 1.67 (m, 1 H)

(400 MHz, CDCI3) 6 ppm
7.31-7.51 (m, 6 H) 6.66 -
6.84 (m, 3 H) 5.44 (dd,
J=9.71,3.40 Hz, 1 H) 4.80 (d,
J=9.73 Hz, 1 H) 4.39 (br dd,
J=10.10, 4.96 Hz, 1 H) 3.80 -
4.01 (m, 1 H) 3.56 - 3.78 (m,
1 H)1.96-220(m, 1H)1.72
-1.96 (m, 2 H) 1.48 - 1.72 (m,
1 H)
(400 MHz, CDCI3) 6 ppm
7.37-7.45 (m, 3 H) 7.14 (t,
J=8.49 Hz, 2 H) 6.70 - 6.86
(m, 2 H) 6.66 (ddd, J=8.75,
5.80, 2.86 Hz, 1 H) 5.39 (dd,
4.4 J=9.56,3.50 Hz, 1 H) 4.78 (d,
J=9.54 Hz, 1 H) 4.40 (br dd,
J=10.07,4.99 Hz, 1 H) 3.82 -
4.02 (m, 1 H) 3.56 - 3.75 (m,
1 H)2.04-227 (m,1H)1.74
-1.97 (m, 2 H) 1.48 - 1.71 (m,
1 H)

98

424.4

99

5 137 HEEYISE)

C267983A.docx

1132049521-0

113134345 FEESE A0101



202517646

100 (400 MHz, d-DMSO) & ppm
7.80 (br dd, J=11.98, 7.73 Hz,
1 H) 7.28 - 7.47 (m, 3 H) 6.89
-7.06 (m, 3 H) 5.82 (dd,
J=10.42, 3.37 Hz, 1 H) 4.86
(d, J=10.42 Hz, 1 H) 4.48 (dt,
J=10.14, 4.93 Hz, 1 H) 3.63 -
3.88 (m, 1 H) 3.54 (td,
J=11.03,7.19 Hz, 1 H) 1.75 -
1.92 (m, 2 H) 1.51 - 1.75 (m,
1 H) 1.25 (qd, J=11.64, 6.75
Hz, 1 H)
101 (500 MHz > HIfiZ-d4) § 7.38
(d,J=3.1Hz, 1H),7.29 (d, ]
= 7.8 Hz, 2H), 7.16 - 7.05 (m,
CH O 3H), 6.97 (d, J = 5.4 Hz, 2H),
6.92 (t,J =9.2 Hz, 1H), 5.76
(dd,J=9.2, 4.1 Hz, 1H), 4.62
(d,J =8.7 Hz, 1H), 4.57 -
4.49 (m, 1H), 3.90 (t, T = 10.7
Hz, 1H), 3.71 (t, J = 10.3 Hz,
1H), 2.13 (s, 1H), 2.02 (d, ] =
10.2 Hz, 1H), 1.90 (s, 1H),
1.69 (d, = 11.9 Hz, 1H) o
102 (500 MHz > HHfE-d4) § 7.65 -
7.57 (m, 2H), 7.47 (4, T = 1.2
Hz, 1H), 7.18 (t, ] = 8.4 Hz,
4422 2H), 7.11 (g, J = 8.1 Hz, 1H),
6.75 (g, J = 10.5, 9.4 Hz, 2H),
5.88 - 5.78 (m, 1H), 4.90 (d, J
= 9.8 Hz, 1H), 4.61 - 451 (m,

460.4

424.4
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1H), 3.96 - 3.84 (m, 1H), 3.66
(q,J = 10.5 Hz, 1H), 2.10 -
2.01 (m, 1H), 1.93 (dd, T =
12.3, 6.1 Hz, 1H), 1.86 (s,
1H), 1.71 - 1.56 (m, 1H)

103 (500 MHz » FHfiE-d4) §7.57
(d,J =7.8 Hz, 2H), 7.47 -
7.43 (m, 3H), 7.35 (4,7 = 7.3
Hz, 1H), 7.14 (d,J = 7.8 Hz,
1H), 6.74 (d, T = 9.7 Hz, 2H),
5.84 (d, J = 9.6 Hz, 1H), 4.90
(s, TH), 4.55 (s, 1H), 3.90 (s,
1H), 3.66 (d, J = 10.4 Hz,
1H), 2.04 (s, 1H), 1.89 (s,
2H), 1.62 (s, 1H) *

104 (500 MHz > EHfig-d4) §7.49 -
7.43 (m, 2H), 7.39 (d, T = 6.5
Hz, 2H), 7.10 (dt, T = 16.5,
8.0 Hz, 2H), 6.77 (g, J = 9.6,
8.8 Hz, 2H), 5.85 (d, J = 10.0
4423 Hz, 1H), 4.92 (d, ] = 10.0 Hz,
1H), 4.55 (s, 1H), 3.90 (1, J =
10.5 Hz, 1H), 3.66 (d, J = 9.0
Hz, 1H), 2.06 (s, 1H), 1.96 (d,
J=12.0 Hz, 1H), 1.87 (s, 1H),
1.61(d,J =122 Hz, 1H) -

424.4
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105 1H NMR (500 MHz, DMSO-
d6) & 7.85 - 7.74 (m, 1H),
7.51 - 7.40 (m, 2H), 7.32 (s,
1H), 7.14 (td, T = 8.7, 6.5 Hz,
1H), 7.01 (ddd, J = 11.7, 9.3,
2.7 Hz, 1H), 6.90 (td, J = 8.4,
2.7 Hz, 1H), 5.85 (dd, J =
10.3, 3.6 Hz, 1H), 4.86 (d,J =
10.4 Hz, 1H), 4.51 (dt,J =
10.4, 4.9 Hz, 1H), 3.78 - 3.69
(m, 1H), 3.62 - 3.53 (m, 1H),
1.92 (dt, J = 13.0, 6.9 Hz,
1H), 1.84 (dt, T = 11.8, 6.0
Hz, 1H), 1.70 (h, T = 11.6 Hz,
1H), 1.31 (qd, T = 11.8, 6.6
Hz, 1H) -

460.3

B 106, 10-(% (3- 7K &) H 2 )-4- 8 £ -8,9.9a,10- VU &, -7TH- 0L 1% FF

[1°,27:4 5|0k FE[1,2-b]BEE-3,5- i
OH O

FEHEW32 2 AEH2-HEEANKIE-1-HERE =T EiE 8 -
LCMS m/z 424.3 (MH+), 'H NMR (400 MHz, DMSO-d6) & 7.59 - 7.52
(m, 1H), 7.51 - 7.37 (m, 2H), 7.27 (s, 1H), 7.12 (td, J = 8.2, 6.1 Hz, 2H),
6.96 - 6.87 (m, 1H), 6.86 - 6.76 (m, 2H), 5.75 (dd, J = 10.0, 3.6 Hz, 1H),
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4.72 (d, T = 10.0 Hz, 1H), 4.48 (dd, J = 10.3, 5.3 Hz, 1H), 3.79-3.68 (m,
1H), 3.66-3.54 (m, 1H), 1.96 - 1.86 (m, 1H), 1.85-1.61 (m, 2H), 1.36 (td,
T=11.3,6.5Hz, I1H) -

g ] 107. 4-((R)-(3- £ )((9aR,108)-4- £ £ -3,5- ] & A -
3,5,8,9,92,10- A &,-TH-IEIE 3£ [1°,27:4, 5 I 3£ [ 1,2-b] BE 1 - 10- £ ) H L)
HKH G

Boc. Boc, Boc,

N/> Pd (TFA),
e Zn, Zn(CN),

HO

MsClI HCI

L L L S

)
ey AL e
Y]
CN

“teg ) “EEH_
cl
F F
o o
BnO OH
B /j
N’ 10% PArC
SEM N MsO Hp
HATU, DIPEA Sem N T eon
DCM s
gt

ZEEL 0 (R)-2-((1R,2R)-2-(4-F B 5 F)-2-(3- 7
1-FH R SR =T A5
FERT T [ BC R 3 18 #4520 /NMIRUR 10 (R)-2-((1R,2R)-2-(4- & 7R
E)-2-(3- AR AR)- 1 -5 B LA MEUS WE-1- HEE 56 =T A F5(190 mg > 0.362

TR AR)-1-FE B LA THE G g -

EEJT

mmol > FEHAA-1 7 —f& 28 ~ Znf xR (23.67 mg, 0.362 mmol) - &

5 141 HEEYISE)
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{L##(85 mg, 0.724 mmol) ~ JMHHE-2-( - =T BB E)-1,1°- B 25(28.8
mg, 0.072 mmol) &z #(2,2,2- =& L EEE)#1(10.88 mg, 0.036 mmol) -
A FENENEES min o FERNEH BARIDMA (B818 © 4 mL) - W EN,
FEES min o RO/ NREN ISR FALAE9SC TIEIH - B IERE
YIFADCMA FE Il #5 BN RS 3 288 o FIDCMUZERAY S5 1 01 IR RO 4R » 1Y
BBE 1 B AT (EtOAc/ BE ) #2 it (R)-2-((1R,2R)-2-(4- F A R £ )-2-(3-F A
EO)-1-F S Z B MEIE nE- 1 - HEESE =T EB5(110 mg » 74%EFR) - MS m/z
411.2 (MH+) ©
HEE2 ¢ (R)-2-((1R,2R)-2-(4- & A
E)LE)MLIEE-1-HEE B =T Afs

FE0C N E(R)-2-((1R,2R)-2-(4-FE TR AL)-2-(3-F A A)- 1- 58 A L&)

il
f
@m
[\
()
H
f
E
[t
S
bt
sl

UHLIS - 1 - 55 = T 256 (110 mg, 0.268 mmol) FAILIE(4 mL) e 2 7R
A RSER#2,(0.251 mL, 3.22 mmol) « 5 min:Z {4 % B kAL 6 K JEERT T
B2 b AR SR &5 B DCMBLK 2 B « [ DCMIE i 8 70
NaHCO KB + ABEIKIE M » ENaySOLE51R - BIRI B - WS
G H7 (BLOAC/ FE £52) 42 HE (R)-2-((1R,2R)-2-(4- BB 5 )-2-(3- . 2 )- 1-
(FEEERE) S LA MRIE-1-HiEE =T EB5(105 mg » 80%FE

#R) o MS m/z 489.3 (MH+) -

J]IH

Hk

SHERD  (IR2R)- S5 BHR 2-(4- L ) -2- (3= L )~ 1-((R)-0RE I -2
i) 2 R B

1 (R)-2-((1R.2R)-2-(4- B H) 2 (3-S5 )-1- (B IS AR ) 5
3 2 ) IS0 1- W = T HEAE(105 mg, 0.215 mmol)iATHCI (12—

EHEF4.0 M > 2 ml » 8 mmol) - fERT NMEH1H - R &M R IERTE > 532

5 142 H(EBEYISE)
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Hk

(1R,2R)- H fo i i 2 - (4-
FEREER > HALE DML EA
(MH+) -
A ER4 T (IR2R)- B b g 1-(R)-1-(5-CFR AR A)-4-HlEEA-1-(2-(=ZH A&
W B LR A HE)-1,4- SRR 3- AL ) LR IE-2- ) -2-(4- FA R AD)-2-
(3-F AR E) LA
FERT T [H]5-(FEEA)-4-HEE-1-(Q-(=ZHEWE) L8 5) FH E)-
T EBEEE-3-H (84 mg, 0.223 mmol : £ HUS 2015/0072982 A1)

BEIRE)-2-(3- A E)-1-(R)- LIS g -2- ) 2, B
AT —#Bd - MS m/z 389.3

DCM (1 mL)d 7 BB AR IE & g (0.142 mL, 0.812 mmol) &z HATU
(100 mg, 0.264 mmol) - fERT FEFE1S min > ZREIAIIHBL(IR, 2R)-H
Joe s 82 2-(4- UEE TR B )-2-(3- R A )-1-(R)-HE g g -2- 5 ) £ B PR B B B
(83 mg, 0.203 mmol) {DCM (1 mL)H 2R K 2E B ZIKCI&ER - FE
BYIERT N1 H - 28185 52 1 FI DCM B R Iz A 7K R BB /KR = B
P/ & Na>SO4HZ 8 - IR RS - 0V B E T (EtOAC/EtOH/BE {7 ) 12 fit
(1R,2R)- 5 ha e 1-(R)-1-(5-(CR B 5 ) -4- I 5 1-(2-(ZH AW F) £
F AR ) HE)-1,4- @ UERR-3-FRAR) LR IE-2-2)-2-(4-F A F£)-2-C-7 A&
EVLEBE(130 mg > 86%E®) - MS m/z 747.4 (MH+) -
ZERS © (1R,2R)- e B 2- (4- AR TR ) -2-(3- 3 R 55)- 1-((R)-1-(5-FE -
A- I B -1-(2-(ZHEW B) L8 H) HER)-1,4- G BEEE-3-F ) IR g -
2-F) LA s

A BRI (1R,2R)- G A 2 1-((R)-1-(5- (7R 2k 5. 56 ) -4- I S5 & - 1-((2-
(ZHER £) LR85 HE)-1,4- @R IR-3-H R ) LIS g -2- 5 )-2-(4- LA
HE)-2-3-FAE) LA B (70 mg, 0.094 mmol) X FHEFZ(S mL)H ZIFR -

/Hilrt
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FAN10% R HE(29.9 mg, 0.028 mmol) i 2 5 5. 38 « r e EL 2 31 A
SEFHEAGLN) » ARGERT TS AE FEIZUEEL b - BEER %8
B I SR 2yt P MeOLYE B T8 8 e DS 5 HE B2 (1R 2R )- B A5
B2 (4- B ) 2- G- E ) - 1-(R)- 1-(5-FEH-4- [ - 1-(2- (S HE
B L) 2 S HERE)- 1 - R -3- ) TR 0G0 -2 ) 2 B+ LR
— S GBI T — S B - MS m/z 657.4 (MH+) -
SPEE6 ¢ (1R, 2R)- i B 2-(4- BUL FE ) -2- (3- 25 - 1-(R)- 1-(5- 5T -
4-{HI - 1,4 TR -3- BTG B -2 ) 2, K i

o1 L B3 (1R 2R)- HY 5 B 2- (4- S T 6) 2- G- B 2)- 1-(R)-1-(5-
FRE -4 A 1-((2-(S R ) 2 50 ) - L 4- L S B -3- 30
I mE-2-2) Z 561 mg, 0.088 mmol)]AAITFA (1.2 ml, 15.58 mmol) °
YT RESR L ERT FHREEED H - 408 4 0 55 78 B ) B R L 26 9B 1
FR{EHE B (1R, 2R)- (el B 2- (4- UL
AP 1,4- BR3P LIS U -2- ) Z B 0 BRI — (L

BT T —4 Bt - MS m/z 527.3 (MH+) ©

b5

s

)-2-(3-FFHk)-1-((R)-1-(5- 785

HEET 1 4-(R)-(3-& AE)((9aR,108)-4-58E-3,5- — {H| & %5-3,5,8,9,9a,10-
NE-TH-HEIE IR [17,27:4,ST0EL IR R [1,2-b] B2 IR -10-F5) H B R G

=] H 24 (1R, 2R) - HH e dsd i 2- (4- B TR A )-2-(3-F AR A)-1-((R)-1-(5-
FOE-4- A A -1,4- E IR -3-Fr A L I8 g -2- 5 ) L A BR (49 mg, 0.084
mmol) JADMF (2 mL)H 2 &I B $f1(46.3 mg, 0.335 mmol) » i
BEYAERT NMEHEBR o F&I1HOK 88 25 5 08 5 e W0 #5 h S AH HPLC 3
T8 - BMEYRYEO SR FEEZ > K=HFE4-(R)-G-FFE

% )((9aR7IOS)_4_ ig‘(. % _375_ _ {E\U /ETT;:(J % ‘3,5,8,9,921,10' 7\_\A ‘C:TE(A _7H_ HH: I]% 9\:1,:
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~

11,2 BIBEIEE 10 58) ULEY TR > THA (15,2 mg

(17,27 4,5 | W 5 g1

(

0ONMR (400 MITz, CDsOD) §

0.02// mmol » | [{RRE 2 30D FEA) o

ppm 1.36 - 1.53 (m, 5 X1) 122 (d, ¥ 8277 Wlz, 2000 1.00 - 7.0 (m, 1T K1)

5.83 (dd, J::9.93, 3.62 Wz, 1T XD A.72 (d,J: :9.93 Lz, 1 1D 446 - /.59 (m,
) 3./8 - 3.94 (m, 1 1D 3.68 (1d, J:11.09, /.51 ¥z, 1 XD 1.99 . 2.11

(oo, T XD 1.73 - 1.96 (m, 2 1D 1.49 - 1.65 (m,1 XI) e MS m/z A31.2

(M)

U B 108, (9aR,108)-10 ((S)-¢ %4 A JE )3 G ALY WY AE YA FE & -

B Tkt

]\ [I

1,25

R\%) 81 10- W]«Q L L'A

) -/ \)‘[u 2N

o0

Al

[

s Gl

SPBET © 5 CTRAESHAL) 3 (RY) 2 ((OR2RY 2 (A Ll ALY 20 (B il ARG
SIS 1LY 1O I 4
L (O C AN LD /.4

A

AERT N5 (R

I 3 N O14 mg, 0.568 mmol ¢ £ LL0S 2015/0072982. AT)

SN

REDCM (3 mll) U2 259 s NN U408 (0.360 millL, 2,06/ mmol) pz AU

£

min ¢ ZRIG IR IEL(IR,2R)-D,

(055 mg, 0.6/1 mmol) o R

55 145 YIRS D

TC26/983A doex
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(4- 55 2 )-2-G- B H)-1-(R)- L 15 B -2- ) Z B (165 mg » 0.516
mmol » FEFHERIS1 » BB 1-3 2 1 ERTELE) R DCM (3 mL) i 2 7% K 2
EEIKEMKE - EROYERT FHEEEL h o 241 KR e A DCMAR L
K R BB K o {7 T AE NaoS O 85 1 » B B B 45 - By B R B A
(EtOAC/EtOH/ BEf5 ) §2 £ 5- (4 ) -3-((R)-2-((1R,2R)-2-(4- L) -2-
(3- 3025 1) 1- L 7 K I IS - -5 ) - 1-((2-( = B RY ) Z 50 T A6
BEEE-4(1H)-fE (280 mg » 80%E3) - MS m/z 678.6 (MH+) -
HEED ¢ (1R,28)- B RN L 1-(R)-1-(5-(FEL A H)-4-FI A K- 1-(2-(S HE
B HE) Z ) FEE)- 1,4- G BEIE-3- 5 ) IHL UG BE- 2- 1) - 2- (4- SR HD)-2-(3-
PR Z K

1E0°C F 18 5-(F 2 8 5)-3-(R)-2-((1R,2R)-2-(4- HIEH)-2-(3-
Y- 1- 55 2 ) LU U - 1- Jp 6 )- 1-((2-( = R R B9 ) 2 4 25 ) B ) B 1 -
4(1H)-FF(280 mg, 0.413 mmol)§42,6- - HIELIEGE (4 mL) #7007 0
RS #8(0.643 mL, 8.26 mmol) « 5 min (% » KA I R EAERT T8
PE3 h o ZATRIE R IR G LR DCMELK 2 [ « 53 BEDCME » 36 A IN
HCI ~ i FINaHCO, /KA ~ /KR » 48NSO B0 » MBI 0 R4 - &
S 1 J T (EtO Ac/BLOH/ BE £57) 32 (1R, 28)- HH B B B 1-((R)-1-(5-(F 46
)4 R (- (S HE R ) £ S ) B ) - 1,4 — G BRI - 3- 3 Tl
1 0 -2 H)-2- (4- A H)-2-B-FFEH) Z K F5 (280 mg » 90%FEH) « MS
m/z 756.6 (MH+) -
SHEE3 0 (1R,2S)- H R RS EE 2- (4- 45 -2- G- F D) - 1-(R)- 1-(5-FE -4
RS- 1,4 AR IR IR 3- BB D I - 2- ) 2 AL s

B (1R,2S)- 2 BB % - (R)- 1-(5-(FEE ) -4- B A E-1-(Q-(ZH E
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2

B

e

N

A ) E)-1.4- R 3- R HEIE 08 - 2- ) - 2-(4- B A E)-2-(3-
) 2 Z: (240 mg, 0.286 mmol);FTFA (4 mL, 51.9 mmol) - ¥
REPAERT T b > AR LEHON K EZ T AE80C T HI#A20 min -
B R o (R AR EE 2R — AL LUR BB (1R, 2S) - F e iR 2- (4-
FRE)-2-B-FFE)-1-(R)-1-(5- 7L & -4- I SH B - 1,4- g BRI -3-F B LT
T E-2- ) £ RS - LA S E@(ERIA N T BT - MS m/z 536.2

(MH+)

1

]
s

o

A EE4 1 (9aR,108)-10-((S)-(4-B XK E)B-m A H) H £H)-4-¥8 £E£-8,9,9a,10-
POE.-TH-TEEIR [ 1°,27:4 S]OELIE I [1,2-b ] BEIE-3,5-

=) KH B (1R, 28)- HH e d 8 2- (4- AR A6)-2-(3- A £)-1-(R)-1-(5-58
Be-4- Al E A -1,4- CEm R -3-Hr A ) HEIg nE -2- ) LA FE (175 mg, 0.327
mmol) A DMF (6 mL) 5 7 /57K Tk BE #H (181 mg, 1.306 mmol) - 3fi fKf &
EYAERT NMEHEBR o FEI 1 HOR B IE 25 8 08 S e #5 h S AHHPLC#E 1T
AL - BEYS a0 - A ARWATZ > FF](9aR,108)-10-((S)-(4- &4
BE)(3-Fm A L) A )-4-78 5E:-8,9,9a,10- TU K - 7TH-IL 0% 3£ [17,2°:4, 5] oL o
[1,2-b]BEEE-3,5- __fF ~ HEZEE(33.5 mg > 0.068 mmol - HEEFE » 29%
E®) o 'H NMR (400 MHz, CD;0D) 8 ppm 7.57 (d, J=8.46 Hz, 2 H)
7.35-7.48 (m, 3 H) 7.02-7.13 (m, 1 H) 6.78 - 6.86 (m, 1 H) 6.68 - 6.77
(m, 2 H)5.74 (dd, J=9.59, 3.52 Hz, 1 H) 4.60 (d, J=9.59 Hz, 1 H) 4.50
(br dd, J=10.47, 5.18 Hz, 1 H) 3.82 - 3.94 (m, 1 H) 3.67 (td, J=11.00,
7.58 Hz, 1 H) 2.01 - 2.13 (m, 1 H) 1.75-1.97 (m, 2 H) 1.51 - 1.64 (m, 1
H)

MS m/z 440.3 (MH+) -
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R1h. FEHEGN08 2 A B < HM b -

¢
AR

i

Jroagli—A

HE
M+H

I1H NMR

109

110

440.4

(400 MHz, MeOD) éppm 7.62
(s, 1 H) 7.55 (d, J=7.78 Hz, 1 H)
7.37-7.46 (m, 2 H) 7.30 - 7.37

(m, 1 H) 7.03 -7.17 (m, 1 H)

6.64 - 6.91(m, 3 H) 5.78 (dd,
J=9.54,3.62 Hz, 1 H) 4.61 (d,

J=9.54 Hz, 1 H) 4.51 (dt,
J=10.26,4.97 Hz, 1 H) 3.78 -
3.95 (m, 1 H) 3.68 (td, J=11.09,
7.51 Hz, 1H) 2.00 - 2.11 (m, 1
H) 1.79-1.97 (m, 2 H) 1.50 -
1.70 (m, 1 H)

484.1

(500 MHz, CD30OD) 6 ppm 7.58
(s, 2H), 7.33 (s, 3H), 7.15 (t, ] =
7.6 Hz, 3H), 6.98 (d, J = 6.6 Hz,
1H), 5.85 (d, J = 10.0 Hz, 1H),
5.33 (d, J =10.3 Hz, 1H), 4.54
(s, 1H), 3.90 (t, ] = 9.9 Hz, 1H),
3.69 - 3.57 (m, 1H), 2.02 (s,
1H), 1.91 (d, J = 6.0 Hz, 1H),
1.85(d,J =9.3 Hz, 1H), 1.60 -

1.48 (m, 1H)

) 111. (9aR,10S)-10-((R)-(2- J& 7 £ )(4- & 7 A ) B A )-4- 5 A -

8,9,9a,10-VUE -3H-MEIG F£[1°,27:4 5] hIE H-[1,2-b]EEEE-3,5(7TH)- [

C267983A.docx

113134345

FEESE A0101

25 148 H(EEHHRAAE)

1132049521-0
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WHER07 CEEE2-H) R FHI108 (FE3-4) 2 7 EBHE - LCMS
m/z 484.1 (MH+), 1H NMR (500 MHz, CD30D) & ppm 8.07 (d, J = 7.7
Hz, 1H), 7.64 (d, J = 8.1 Hz, 1H), 7.57 (s, 1H), 7.41 (s, 1H), 7.27 (d, J =
7.7 Hz, 1H), 7.03 (s, 2H), 6.83 (t, J = 8.3 Hz, 2H), 5.78 (d, J = 9.4 Hz,
1H), 490 (d, J = 9.6 Hz, 1H), 4.52 (s, 1H), 3.94 (s, 1H), 3.67 (s, 1H),
2.07 (s, 1H), 1.89 (s, 2H), 1.38 (s, 1H) °
B ] 112, (9aR,108)-10-((S)-(3- 4. % 5 ) (4 B 2% 2 ) BI 5 )-4- 58 5 -
8,9,9a,10-VUE -7TH-MEOZ H-[1°,27:4, 5] 0L IR [ 1,2-b]BENE-3,5- i

0O O
" SEMO\EU\”/“\OH o o
/> o\ SEMO & N/ﬁ
SEM N,N '
HATU, DIPEA L MsO™N TFA
DCM SEM RT
4o 4 1D
F
OH O
0
K,CO4
DMF
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ZER1 © (1R,28)-H ek i 2-(3- @  A) - 1-(R)-1-(4- I F A-5-((2-(=H &
W) L FE) HAE)-1-(Q-(=ZHEWE) Z 85 HE)-1,4- “GIEE-3-k
BRI IR e -2- ) - 2- GRS 75 8 ) £ Ak g

FERT T [ 4- I FEE-5-(2-(ZHEWE) LR HEH)-1-(2-(=H
BB LR E)HE)-1,4- G BEEE-3-H£(66.8 mg, 0.160 mmol : 225,
US 2015/0072982 A1) ADCM (1 mL)F 7B R AIIKIE #%E8(0.102 mL,
0.583 mmol) zHATU (72 mg, 0.189 mmol) - FRT NE#E1S5 min » (&
A IITHH B (1R, 28)- e b B 2- (3-8 78 Ak )- 1 -(R)-IEE IR g - 2- 6 )-2- (A B 7R
B LEMBE(SS mg > 0.146 mmol » FEHEFI32F5R1-22 JA%fH) R DCM
(1 mLydr 2R R R 2E B ZINCiSER - FORS¥AERT THRAL h o 28{& K
[ Jie - DCM B ¥ il F 7K B B /KR © (T IR 48 NaxSOsfiz ke » AR IR IR
4 o WY BB T & AT (EtOAC/EtOH/ BEtie ) 12 ik (1R,2S)- H b i 2 2- (3- s 7%
E)-1-((R)-1-(4-fIEE-5-(2-(=ZHEW ) Lf ) HAE)-1-(2-(=FH &
W) | A A -1,4- @I IR-3-F A IR e -2-56) - 2- G H 2R k) £ A
fig(48 mg > 42% ) » MS m/z 776.5 (MH+) °
FER2 © (1IR,2S)- b L 2- (3- & 7 55 )- 1-(R)-1-(5-FE & -4- I | A-1.,4-
FBE IR -3- P AR RIS e - 2- 5 )-2- G R 2R 5 £ & fis

A (1R,28)- B e hs B 2- (3- B R 55 )- 1-(R)-1-(4- I S| & -5-((2-(=H &
W) L FE) HAE)-1-(Q-(=ZHEWE) Z 85 HE)-1,4- “GIEE-3-k
ELMENEE-2-55)-2- G H %5 ) £ BL 5 (48 mg, 0.062 mmol) JRIITFA (1.2
mL, 15.6 mmol)  KifZ SR SPIAERT MBEFELS hr o REBEKIRYE - WL
R B B O — e 4L LIS (R B (1R, 28) - e b2 2- (3 - A 55 )- 1-(R)- 1-
(5-FEE-4- | A-1.4-  @UEER-3-F 2 ) LR e -2-25)-2- G H o B ) £ &

25 150 H(EEHHRAASE)
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g - HAKOE—FA(ERIFHR N —2 8 - MS m/z 516.3 (MH+) ©
A EE3 1 (9aR,108)-10-((S)-(3- 5 4 A5 ) Gl FH 7 A ) FH B )-4-$8 56-8,9,9a,10-
PO -7H-0E0% [ 1°,27:4, 5 0 IR 3 [ 1,2-b | BERE-3,5-
=) KH B (1R, 2S)- FH Joe i i 2-(3- 38 75 A2 ) - 1-(R)-1-(5- FE B -4- A 5 A

- e\ IR - 3- kA ) M IR IE - 2- 6 )-2- O R A ) L & BE (32 mg, 0.062
mmol)/DMF (1 mL) 5 Z &R AN # (30 mg, 0.217 mmol) - i e E
EYERT NRHE B - F5 8 1HHOK 28 )8 25 18 )8 S G758 H RAHHPLC 1T
At - MEVS TG HF - 2RI - &P FE](9aR,108)-10-((S)-(3-
o S R ) I FH L ) B L) -4-¥86-8,9,9a, 10-PU &, - 7TH-IHL & 3 [ 1°,2°:4,5]
£ 3 [1,2-b]BE%E-3,5- —f§. 2 TFAEE(3 mg > 0.005 mmol » [ EEEE > 21%
FE#:) o IH NMR (400 MHz, MeOD) & ppm 1.49 - 1.68 (m, 1 H) 1.76 -
2.11 (m, 4 H) 2.14 - 2.39 (m, 3 H) 3.66 (td, J=11.36, 7.12 Hz, 1 H) 3.80
- 3.96 (m, 1H) 4.46 - 4.64 (m, 1 H) 5.74-6.02 (m, 1 H) 6.84-7.09 (m, 4
H) 7.16 (brs, 1 H) 7.25-7.55 (m, 4 H), MS m/z 420.3 (MH+) -

Rl FEHEON 220 ARE M 2 b -

=4l N BE
- GElE MaH 1H NMR
113 (400 MHz, MeOD) 6 ppm 1.53 -
OH O 1.68 (m, 1 H) 1.75 - 1.97 (m, 2
o H) 2.03 - 2.12 (m, 1 H) 3.68 (td,

J=11.11,7.46 Hz, 1 H) 3.81 -
3.95 (m, 1H) 4.44 - 4.55 (m, 1
H) 4.61 (d, J=9.54 Hz, 1 H) 5.76
(dd, J=9.54,3.62 Hz, 1 H) 6.90
(brd, J=6.99 Hz, 1 H) 6.99 (s, 1
H) 7.01-7.14 (m, 3 H) 7.30 -
7.53 (m, 4 H)

440.3

5 151 HEEYISE)
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114 (400 MHz, MeOD) 6 ppm 1.55 -
1.68 (m, 1 H) 1.80 - 1.99 (m, 2
H)2.02-2.12 (m, 1 H) 3.62 -
3.75 (m, 1 H)3.82-3.92 (m, 1

H) 4.46 -4.64 (m, 2 H) 5.76 (dd,

440.3 J=9.49,3.57 Hz, 1 H) 6.82 (t,

J=8.68 Hz, 2 H) 6.98 (dd,
J=8.53,5.31 Hz, 2 H) 7.29 -

7.35 (m, 1 H) 7.37 - 7.46 (m, 2

H) 7.54(br d, J=7.68 Hz, 1 H)
7.61 (s, 1 H)

FHI115. (9aR,108)-10-((R)-B-F A E)4-F A L) HE)-4- 5K -7,7- " H

#£-8,9,9a,10-VUE-7TH-MEIE - [1°,27:4, 5|0 EE [ 1,2-D] BEEE-3,5- [

(COCI); DMSO; T/J\‘)\
’& BH; 35 DIPEA2 _BOC‘N% % FLE w32 . y
HO\“/' THF S DCM H N
|
0 ®

5 £g >

ERIIRE]

DL ¢ (R)-5-(FEAH EL)-2,2- T RO IR e - 1- FHIR 55 = T A5

FEEGR A T R PO S ki 8 &) (R THF 1 M) (15.41 ml, 15.41
mmol) ZE AR IIE0C Z(R)-1-(F6 =T |EHE)-5,5-  H ZL M I 0E-2- H
§2(2.2 g, 9.04 mmo) JRATHFH 2 /AR » WAtz /B EVIMERT N RH3/NEF -
AR ARI12.5 mLZoK ~ 28R EZEN(1.960 g, 18.50 mmol) > 3l
BEVHERT TRIZUBFHI07 8 - RESYH B AR > FHE KR
W > &ENarSO4FZIE - HUR4E DR Bt 2 I Ul RY) 2 (R)-5-(FE AL H A)-2,2-
AR LE-1-HEESE = T Bl (2.1 g0 >99%ER) - HAKE AL

l

5 152 H(EYISHE)
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BN T —2 B - LCMS [MH+] 230.1/0.91 min -
A B2 ¢ (R)-5-HIREAL-2,2- T B ARIEE IR e - 1 - BH G 35 = T Ak fi5
EDMSO (1.431 ml, 20.15 mmol)iZE RN E-78C 2 HEAfH (0.942

)

ml, 10.99 mmol) JADCM (F21& : 41.6 ml > LB : 10)F 28K » WHEKEZSE
RIRFELIS 7788 » AATRIRAN(R)-5-(FRELFH AE)-2,2- AN g - 1- HEL 55 =
TEBRDCM (8818 * 4.16 ml » [EX 1 1.000) ZJFK » AARARAL-78
C MBEH /NG - A2 IIDIPEA (6.40 ml, 36.6 mmol) - 3 i 7 & 10
EEOR o AERKOEEYIHFHLT M HCL ~ 7K ~ AR BRI » 48 NaxS045Z
EellR4E - FEI 2= EHIRNY 2 (R)-5- FHERAL-2,2- - H AL 08 g - 1- HH i
F=TEE9 g 91%ER) » HAKLE-DACEIHN T P8BS -
LCMS [MH+] 228.2 / 0.82 min -
FHI115 : (9aR,108)-10-((R)-(3- G A A (4- @ A A ) FH A )-4- 5 &-7,7-
FH£E-8,9,9a,10-PU&-7TH-TIE 3£ [1°,27:4, 5| HIE H[ 1,2-b]BEIE-3,5-
FEHRENIB2 2 J7TEAER)-5-HEE-2,2- _HENLISIE-1-HEEE =T
HES# 4 - LCMS m/z 452.3 (MH+), 1H NMR (500 MHz, CD30D) §
ppm 7.45 (q, J = 7.8 Hz, 1H), 7.41 - 7.34 (m, 3H), 7.06 (t, J = 8.1 Hz,
1H), 7.04 - 6.98 (m, 2H), 6.82 (t, ] = 8.5 Hz, 2H), 5.70 (d, J = 10.1 Hz,
1H), 4.67 - 4.58 (m, 1H), 4.42 (d, J = 9.9 Hz, 1H), 1.89 - 1.79 (m, 2H),
1.75 (d, T = 12.3 Hz, 1H), 1.69 (s, 3H), 1.63 (s, 3H), 1.60 - 1.50 (m,
1H) -
FH116. (9aR,10R)-10-((S)-(3-F A E) (4-m A E) H E)-4- 58K -7,7-_H

#£-8,9,9a,10-VUE-7TH-MEIE - [1°,27:4, 5|0 EE [ 1,2-D] BEEE-3,5- [

25 153 HEEHHRAASE)
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OH O
H“‘N_..N g

F
FHE 322 AEH R)-5-HEEE-2,2- AN IE-1-HEEE =T
H A8 - LCMS m/z 452.3 (MH+), 'H NMR (500 MHz, CD;0D) & ppm

7.66 (s, 1H), 7.41 - 7.35 (m, 2H), 7.29 (d, J = 6.8 Hz, 1H), 7.08 (t, J =
8.5 Hz, 3H), 6.99 (d, J = 10.7 Hz, 1H), 6.95 (s, 1H), 5.32 (dd, J = 11.3,
3.9 Hz, 1H), 5.09 (d, J =3.8 Hz, 1H), 4.13 (d,J = 6.5 Hz, 1H), 1.93 (q, J
= 9.9, 8.9 Hz, 1H), 1.86 (d, J = 6.4 Hz, 2H), 1.82 (s, 1H), 1.63 (s, 3H),
1.56 (s, 3H) -

EHI117. (7S,9aR,105)-10-((R)-B-F A E)(4-F A F) H EL)-4-FE R -7-H
#£-8,9,9a,10-VUE-7TH-MEIE - [1°,27:4, 5|0 EE [ 1,2-D] BEEE-3,5- [
(2R,5S)-2- FHPRAL-5-H AL I IR e - 1- AR 55 = T A ffi5 -

TR B
)g L - BOC\N§ 25l HI32 .
/ ”/
O

BEiF117

HHE IS0 552 2 5 78 H (2R,58)-2-(FEES H ) 5- H AL LI g - 1 -
HEG S = T & F5%L % - LCMS [M+Nal+ 236.2 / 0.70 min -
FHI117 © (75,9aR,108)-10-((R)-(3- 5 5 25) (4- 5 558 ) B 55 )-4- T 5L -7-
£:-8,9,9a,10-PUG-7TH-HEIZ H[1°,2:4,5 | BE [ 1,2-b]BEEE-3,5-

5 154 H(EBEYISE)
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FEHEBI32.2 778 H (2R,58)-2- R - 5- FH A ML 0E - 1- IR 55 = T
HFE% % - LCMS m/z 438.5 (MH+), 1H NMR (500 MHz, CDsOD) 3
ppm 7.47 - 7.37 (m, 4H), 7.07 - 7.02 (m, 1H), 7.00 (dd, J = 8.7, 5.3 Hz,
2H), 6.81 (t, J = 8.7 Hz, 2H), 5.70 (dd, J = 9.5, 3.9 Hz, 1H), 4.69 - 4.63
(m, 1H), 4.56 (d, J = 9.5 Hz, 1H), 4.41 (q, J = 6.4 Hz, 1H), 2.26 - 2.18
(m, 1H), 1.95 - 1.88 (m, 1H), 1.63 - 1.55 (m, 2H), 1.48 (d, J = 6.3 Hz,
3H) -

EHI118. (7S,9aR,10R)-10-((S)-B-FAE)(4-F A ) H E)-4-FE R -7-H

#£-8,9,9a,10-PUE -3H-MEIE H-[1°,27:4, 5L R [1,2-b] BEE-3,5(7TH)- _fiF
OH ©

FEMEPI32.2J77AH (2R,58)-2- AR L -5- FH AL M IZ IE-1-HEE S5 =T
Hbg®if# - LCMS m/z 438.4 (MH+), 1H NMR (500 MHz, CD;0D) 5
ppm 7.61 (s, 1H), 7.37 (dd, J = 8.0, 5.5 Hz, 2H), 7.31 (d, J = 6.8 Hz,
1H), 7.10 (d, J = 7.8 Hz, 1H), 7.07 (t, J = 8.6 Hz, 2H), 7.04 - 6.94 (m,
2H), 5.37 (dd, J=9.8, 5.8 Hz, 1H), 5.05 (d, J = 5.7 Hz, 1H), 4.29 (h, J =
6.5 Hz, 1H), 4.10 (td, J = 10.1, 5.6 Hz,1H), 2.27 (dd, J = 13.1, 7.2 Hz,
1H), 1.78 - 1.71 (m, 1H), 1.68 (dd, J = 11.2, 8.0 Hz, 1H), 1.51 (ddd, J =
19.7, 11.8, 7.8 Hz, 1H), 1.39 (d, J = 6.3 Hz, 3H) -

B HI119. (TR,9aR,108)-10-(R)-(3- & £ ) (4-m R 5 ) H K )-4- 7L A -7- H

25 155 H(EEHHRAASE)
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%_8797921,IO‘IE‘C:TE(A_:SH_HH:D%#[I ’,2’4,5]'1&[:11%#[1,2-b]@%ﬂ%-3,5(7H)-:@|§J
OH Q -
oo

FMME 32247 - HQ2R,SR)-2-HIfREL-5- AL IR 0E - 1- AR 55 =
TEEGER G > 257 US 20120195857 » {HHH(2R,5R)-2-(FEE: B EL)-5-
FHECOHES E-1-HHEE 55 = T )2 F - LCMS m/z 438.4 (MH+), IH NMR
(500 MHz, CD3;0D) & ppm 7.46 (q, J = 7.7 Hz, 1H), 7.40 (d, J] = 8.7 Hz,
2H), 7.38 (s, 1H), 7.08 (s, 1H), 7.05 - 6.95 (m, 2H), 6.84 (t, J = 8.5 Hz,
2H), 5.74 (dd, J = 10.2, 3.1 Hz, 1H), 4.51 (dd, J = 7.4, 4.6 Hz, 1H), 4.47
-4.36 (m, 2H), 2.01 (dd, J = 13.3, 6.4 Hz, 1H), 1.86 - 1.75 (m, 1H), 1.68
(dd, J = 12.5, 6.3 Hz, 1H), 1.57 (dd, J = 12.6, 6.3 Hz, 1H), 1.46 (d, J =
6.5 Hz, 3H) °

EF #1120, (7R,9aR,10R)-10-((S)-3- B A E)4-B AR E) HE)-4-FE K -7-H

££-8,9,92,10-PUE,-3H-IEIZ 31 [1°,27:4, 5| 0EIE FE[1,2-b]BEIE -3, 5(7TH)- - fifl
OH O .

FHHEPBS2ZH57% - HQR,5R)-2- HERA-5- AR 0E-1- HEE 55 =
TEEGER G > 257 US 20120195857 » {HHH(2R,5R)-2-(FEE: B EL)-5-

25 156 H(EEHHRAASE)
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FHECORE IR I - 1-HH e 58 =T B #{# - LCMS m/z 438.4 (MH+), 1H NMR
(500 MHz, CD;0D) 6 ppm 7.70 (s, 1H), 7.37 (dd, J = 8.7, 5.3 Hz, 2H),
7.30 (td, J = 8.0, 6.2 Hz, 1H), 7.12 (d, J = 7.8 Hz, 1H), 7.08 (t, J = 8.7
Hz, 2H), 7.03 (d, J = 10.6 Hz, 1H), 6.96 (td, J = 8.4, 2.3 Hz, 1H), 5.36
(dd,J =11.4,4.6 Hz, 1H), 5.15 (d, J = 4.5 Hz, 1H), 4.37 - 4.26 (m, 1H),
4.08 (d,J =5.4 Hz, 1H), 2.07 - 1.96 (m, 1H), 1.91 (dd, J =11.6, 6.2 Hz,
1H), 1.87 - 1.80 (m, 1H), 1.73 (dd, J = 12.3, 6.0 Hz, 1H), 1.38 (d, J =
6.5 Hz, 3H) °

=B 121. (8S,9aR,108)-10-( B 3-F A E ) H HE)-4- K E 8- H H E
8,9,9a,10-PUE -3H-MEOZ H[1°,27:4, 5 0L R H-[ 1,2-b]BENE-3,5(7TH)- [

OH O

Y-
- ,N\)-.,r Ohe
N -

F F

FEIEEDI32.2 3% » E(2R,4S)-2- F -4~ SR L 0L IS 0 - 1- HEL B 25
STHEBEE RGN » 2EWO 2014046441 Al > {3 (2R,48)-2- (L2 H
H)-4- S RS U - 1- B 25 = T AR ) B - LCMS m/z 454.3 (MH+),
'H NMR (500 MHz, CD;0D) & ppm 7.49 - 7.43 (m, 1H), 7.43 - 7.34 (m,
3H), 7.12 - 7.04 (m, 2H), 6.82 (td, J = 8.5, 2.2 Hz, 1H), 6.80 - 6.73 (m,
2H), 5.78 (dd, J = 9.8, 3.6 Hz, 1H), 4.71 (dt, J =11.9, 4.6 Hz, 1H), 4.62
(d, J =9.8 Hz, 1H), 4.06 (t, J = 3.8 Hz, 1H), 3.90 (d, J = 13.5 Hz, 1H),
3.83 (dd, J = 13.5, 3.9 Hz, 1H), 3.30 (s, 3H), 2.08 (dd, J = 13.3, 5.3 Hz,

5 157 H(EYISE)
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1H), 1.62 (td, J = 12.9, 4.0 Hz, 1H) -

B #) 122, (8R,9aR,108)-10-( % (3- & & A ) HH £ )-4- 8 A -8- H F £ -
8,9,9a,10_E§(‘—7H—HttD%#[1’,2’4,5]HH:H%#[1,2—b]@%ﬂ%—3,5—:@ﬁ]
OH O

Q

W“ﬁ om
w2 *N\)"" ©
N

F F

FEHEGB32. 20775 0 HQRAR)-2-HERE-4- H S AR TE-1- H L
= TEBMENEE - 27 W0 2014046441 Al > FHQR4R)-2-(FREH
B)-4-H S AMEIEE-1-HELSE =T A5 & - LCMS m/z 454.3 (MH+),
1H NMR (500 MHz, CD30D) & ppm 7.53 (s, 1H), 7.48 - 7.35 (m, 3H),
7.06 (t, J = 7.1 Hz, 2H), 6.79 (dd, J = 15.8, 8.3 Hz, 2H), 6.72 (d, J =
10.1 Hz, 1H), 5.67 (s, 1H), 4.91 (d, J = 8.0 Hz, 1H), 4.60 (s, 1H), 4.13
(d, J = 5.3 Hz, 1H), 3.87 (s, 1H), 3.85 - 3.79 (m, 1H), 3.37 (s, 3H), 2.42
-2.31 (m, 1H), 1.80 (s, 1H)

123, (10aR,11S)-11- " FEH E -4 3£ 7,8,10a, 1 1-FU4,-10H- B 12 3

[1 ’:6’4:5]Htt[[%#[271_c][174][[%11%_375_:@@
OH O

“N'”\.)\/“l:’

FMEEMB2ZHA > B(S)-3-HEREEW-4-HEZSE =T E A% -

25 158 H(EEHARAAE)
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), 10 NMR

(m, 200, 139 (1, 300 K, 200, 129 (4, V.5 K, 100, .21 (dd,
D, 41 (s, 10D, 400010 (m, 300, 5
100, 458 (d, I+ 110 Xz, 100D, 4.3 (s, 100D, 3.98 (d, T+ 9.0 Lz, 110,

7.8, 1.8 Wz, 21
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HE R 2-HER AN S E-1-HEE S =T AB5(3.45 g, 16.18 mmol) R THF
(BSFE * 21 mL)F 2R - R IERPE1S 088 - 2@ FE M LCMS5E AL -
& A IR AD &AL #2 /KO TR 56 S AR, - F . S Bt 22 HUKJE (3x) » FHERK
LR EH A - EMgSOLHZER - WIENIRE - Y BE &M (EtOAc/
BB PR AL 2-(1- 58 AL -2,2- R AL 2B NS MEE-1-H L 55 = T A F5(2.80
g 45%FER) - MS m/z 382.4 (MH") -
ER2 1 2-(2,2- R A LBRE) NGt E- - HEEE =T Al

FESC-10°C Fa2-(1- 58 E-2,2- " FE L BE)NGIIE-1-FRE=T
£FE(2.80 g, 7.34 mmol) j/*DCM (fef& * 73.4 mL)f ZIERRINESN -5 T
B fE (DMP) (6.23 g, 14.68 mmol) ° &K ER SYFERT NEFE4 h o £
[ HESERETE » R ae it I 7K 78 7R (20 mL) {58 ARG FEL h - 288 FH &
HHE(2 x 20 mL)ZZHEY) - F7K(20 mL) k& < A& R4 < 858
&M (EtOAc/ Bl f2 £ 2-(2,2- AR B AR A N EMEE-1-H B =T Afia
(1.76 g > 63%FE ) - MS m/z 380.4 (MH*) ¢
HER3 12, 2- IR E-1-ONEIEE-2-E) 2

e B BB R (7 e §14.0 M) (23.19 ml, 93 mmol)ifRnE2-(2,2-

REOBEE) /NEMtE-1-HEEFE =T Ef5(1.76 g, 4.64 mmol) » {74 =7

TRIEFLSNE - RAERREEYREILRELSEZE N BRI HE2,2- 2%
H-1-(NRIEDE-2-5) Z 2 BEEEL(1.37 g - @Bk - 94%ER) -

m/z 280.3 (MH?") o

FER4 1 3-(2-(2,2- B LERE) SN @M E - 1- B -5-(2-(ZH AN £) &
A HER)-1-(2-(ZHEW E) Z 85 HE)uEE-4(1H)-fE

HERT & DIPEA (4.27 mL, 24.52 mmol) & HATU (2.424 g, 6.37
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mmol) R E4-IFF-5-(C-(=ZHEW B) LR F) HEE)-1-(C-(=Z=FH &
WE) LR\ A HE)-1,4- G BEER-3- H B (2.247 g, 5.39 mmol © 2 FUS
2015/0072982 A)JYDCM (88f5 © 50 mL)H ZFK - #ES¥AERT MR
H 1S min > 2RO R 2,2- 3R B - 1-ON S i e -2- ) L T B iR B (1.37
g, 4.90 mmol) kDIPEA (2 mL)jtDCM (218 * 25)F ZIFR ° #HE =YL
RT M BHBER > Z 1% H H DCM L A 7K 5 B /K Rk - 5573 1 g 4%
Na,SO45z kR - IR fR4E o B B E T (EtOAc/ Bt/ MeOH) g i 3-(2-
(2,2- 2R F LR E) /N G BE - 1- 3R ED-5-(2-(ZHEW E) L5 5) H A H)-
1-(Q-(=ZHEW E) L85 H A BEIE-4(1H)-HE(1.85 g > 56% &) - MS
m/z 678.5 (MH™) -
BERS 1 3-(2-(2,2- A LA /N @M E - -k EL ) - S -FE A B R -4 (1 H) -
1 3-(2-(2,2- 3R A AFR A ) 7N @ EE- 1- 30 2 -5-(2- (= H AW £) £
SE)HEE)-1-(Q-(=ZHEWE) LR E) H A)BEE-4(1H)-FH (83.4 mg,
0.123 mmol) )ATFA (1.5 ml, 19.47 mmol) F 2 FRART M EFE2 K - # 2
JER AL R R 6R Y B R 410 Gx) IR 2L 3-(2-(2,2- R B LA N &
MEmE-1-FREL)-S-FE AL BERR -4 (1 H)-FE (ST mg) » HALL(ERIHR T —
SEEH o MS m/z 418.3 (MH*) ©

=,

8-
8-

SEEG 1 1-( R T L) -4-5CEE7,8,9,10,10a, 1 1- A EIEEEH[1°,27:4,5]
UL 0z - [1,2-b] W% -3,5- [ ;2 11- 2 HH L -4- 58 EL-7,8,9,10- PU G IEE 0 H
[1°,2°:4 5|0 EEIF[1,2-b]BEIE-3,5- i

A 3-(2-(2,2- R B A FE A NG TE-1-F ) -5-FE A BE IR -4 (1H)- i
(867 mg, 2.077 mmol) > 1,4- _BEHE(FSFE © 29.7 ml)H Z I RININRNG BL

(221 pl, 4.15 mmol) » f£ WK S HESS P ROE S Y IIEAE 115 C FK & 90

% 161 HEEUISE)
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min o 57 BB EE B R AHHPLCAEIER - BEWS T &6 - SR
MEZ 0 A F - A o B A )-4- BB -7,8,9,10,10a,11- /5 & 1L B€ H
[1°,2°:4,5] LR [1,2-b]BEZE-3,5- _FH(l&1 > MS m/z 400.3 (MH*)) K 11-
CORH AL -4-5REL-7,8,9,10- DO R ML WE FE[1°,27:4, ST 0EL i - [1,2-b] W2 1% -3,5-
T HE (2 » MS m/z 400.3 (MH*)) o
SHEETA C 11- A 4-EE-7.8,9,10,10a,11- N @ 0EEEFE[1°,2°:4, 5] 0H 12
FF[1,2-b]uEnE-3,5-

A 11-( AL R B B -4-¥8 ££-7,8,9,10,10a, 1 1- NEIEBEFE[1°,2°:4,5]
MR Is [ 1,2-b]BEEE-3,5- " f{f(22.8 mg, 0.044 mmol) /A MeOH (f2Ff& : 1
mL) FF AR A ik L = R A S (20%) (31.2 mg, 0.044 mmol) J HH % #%
(28.0 mg, 0.444 mmol) - K/ NEEEETL R R IENIEAZ TOCFF4E2 h - #58)
W g 1 iR e S EDR YRR o TR ER YA RE S DMFEF Rl 35 h K AHHLPC#E
T4t - BEYRTEH > SHRIUET » FF11- K HE-4- 58 E-
7,8,9,10,10a,11- N EEBEFH[1°,2:4,5] LB HE[1,2-b]BERE-3,5- i > TFA
B8(4.1 mg > HEERE > 17%E) - 'H NMR (500 MHz » H[E-dy) § 7.65
- 7.55 (m, 2H), 7.51 (s, 1H), 7.40 (t, J = 7.8 Hz, 2H), 7.33 - 7.26 (m,
1H), 7.05 (s, 6H), 5.58 (dd, J = 8.0, 3.1 Hz, 1H), 4.79 (d, J = 8.0 Hz,
1H), 4.40 (d, J = 13.8 Hz, 1H), 4.18 (d, J = 9.6 Hz, 1H), 3.15 - 3.06 (m,
1H), 1.89 (d, J = 13.6 Hz, 1H), 1.83 - 1.75 (m, 1H), 1.70 - 1.61 (m, 2H),
1.51 (qd, J = 12.9, 3.9 Hz, 1H), 1.37 (tt, J = 12.2, 3.6 Hz, 1H) - MS m/z
402.2 (MH*) o
SWEETB 1 11- " E-4-¥8H-7.8,9,10,10a,1 1- & NEEEH[1°,2°:4, 5] 0H 12

F[1,2-b|BEEE-3,5- i
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[F11- IR B A -4- 58 A-T7,8,9, 10- DU S IEbBE - [1°,27:4, S BE R H [ 1,2-b]
hElR-3,5- _FH(8.3 mg, 0.016 mmol)AMeOH (1 mL)H 2 75 A Nk & =
f b #¢ (20%) (11.35 mg, 0.016 mmol) & H fE #% (10.19 mg, 0.162
mmol) o &F /N A E GRS S HETNELZETOC 7482 h - 35BN 5% LRI e
WORGAIEIR - R ER YA AR DMF iRl 35 h R HHLPCHEFT &AL - FREED)
Foraht o BRIARE - FEI- R A -4-58E-7,8,9,10,10a,11- /N &
OFE OE - [1°,27:4,5] bR H-[1,2-b|BEE-3,5- i ~ TFAEE (1.5 mg > 17% =
2) o 'H NMR (500 MHz » HH[ig-ds) 6 7.53 - 7.49 (m, 2H), 7.41 (t, J =
7.7 Hz, 2H), 7.35 (s, 1H), 7.34 - 7.30 (m, 1H), 7.15 (tt, J = 5.5, 2.6 Hz,
SH), 5.37 - 5.27 (m, 1H), 4.62 (s, 1H), 4.48 (d, J = 11.1 Hz, 1H), 3.69
(d,J=11.4 Hz, 1H), 2.81 - 2.67 (m, 1H), 1.92 (d, J = 18.0 Hz, 2H), 1.70
- 1.49 (m, 4H) - MS m/z 402.1 (MH4+)

[1°,27:4 5|0k FE[1,2-b]BEE-3,5- i
CcH O

HHEMI24A 2 HAEEG- a8 5)HiEEfF - LCMS m/z 438.0

(MH+), 1H NMR (500 MHz > H[£-d4) 6 7.51 - 7.44 (m, 1H), 7.42 (s,

1H), 7.38 (d, J = 7.7 Hz, 2H), 7.22 - 7.15 (m, 1H), 7.11 (d, J = 7.9 Hz,

1H), 7.05 (d, J

10.2 Hz, 1H), 6.99 (d, J = 7.9 Hz, 1H), 6.95 - 6.89 (m,

1H), 5.39 (d, J

11.3 Hz, 1H), 4.67 (s, 1H), 4.62 (d, J = 11.2 Hz, 1H),
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3.67 (d, J = 10.2 Hz, 1H), 2.75 (d, J = 12.2 Hz, 1H), 1.94 (s, 1H), 1.67
(q, J = 11.7, 10.0 Hz, 4H) -

[1°,27:4 5|0k FE[1,2-b]BEE-3,5- i
OH 0

FEHEMI124B 2 ABEQG-EAXE)H TR - LCMS m/z 438.0
(MH+), 1H NMR (500 MHz > HfE-d4) § 8.22 (d, J = 20.2 Hz, 1H), 7.58
(s, 1H), 7.48 - 7.40 (m, 2H), 7.38 - 7.33 (m, 2H), 7.32 - 7.23 (m, 3H),
5.63 (d, J = 7.7 Hz, 1H), 4.91 (d, J = 8.2 Hz, 1H), 4.42 (d, T = 14.3 Hz,
1H), 4.13 (t, J = 6.4 Hz, 2H), 3.15 - 3.06 (m, 1H), 7.38 - 7.33 (m, 1H),
1.76 - 1.60 (m, 4H) -

ZFH126. 11- " KHE-4-FEE-7,8,10a,11-PUGE-10H-BEIEF[1°,6:4,5] 1L

H%#[271_C][174][[%11%_375_:@@
OH O

WHEOI24AZ 05 > H3-HREEIEW-4-HEESE = T AR ME -
LCMS m/z 404.2 (MH+), 1H NMR (500 MHz - Hfi#-d4) § 7.58 (d, ] =

7.4 Hz, 2H), 7.43 (t, J = 7.7 Hz, 2H), 7.37 (s, 1H), 7.31 (t, J = 7.4 Hz,

5 164 HEEYISHE)
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1H), 7.06 - 7.01 (m, 3H), 6.99 (dd, J = 6.8, 3.0 Hz, 2H), 5.61 (dd, J =
8.9, 3.4 Hz, 1H), 4.81 (d, J = 8.9 Hz, 1H), 4.47 (dt, J = 11.2, 3.9 Hz,
1H), 4.24 (dd, J = 13.9, 3.0 Hz, 1H), 4.04 (dd, J = 11.9, 4.7 Hz, 1H),
3.63 (td, J = 11.9, 3.6 Hz, 2H), 3.25 (d, J = 11.5 Hz, 1H), 3.23 - 3.17 (m,
1H) -

BFH127. 11- 3 B B 4- Q0 E 7 B ££-7,8,9,10,10a,11- 7 & 0 B 3

[1°,27:4 5|0k FE[1,2-b]BEE-3,5- i

ZLLYEBI124A,

Wi AL BocN -
PN LB e 2-7A
BooN™ Y , 'S0 _TMEDA HO bu
Ph Et,0

L Ph™ "Ph

HERL © 2-(1-F8H-2,2- KA L BD)-6- H A N E e - - FH ig 55 =T Al
m]2- AN S MEE-1-HEEFE =T Zf5(1 mL, 4.70 mmol) X TMEDA
(0.745 mL, 4.94 mmol) A /541 Z-78C ZfE/KEt,O (10 mL) s 7 75K R
IR EA#E (PRI 0.7 M) (8.06 mL, 5.64 mmol) - & fEESY)1E
FE1S min > Z AR E-207C » LIHRE THEEE60 min H A% SAHIZE-72
C - B2,2- KA LEE(1.251 mL, 7.05 mmol)/R1 £ KIEREY) - BETE K
Z R &Y FE30 min H 2318 #8 ORI 88 A0 R AL 8% 7K 5 1% (40 mL) %
oo HREYAREER - I HEE(100 ml) &/K(S0 m)FARE - B2 x
25 mDZEIKAH o (H&0F 2 A& Na2SO487 el B 4E - B BB EN
(EtOAc/BEf) F fHh2-(1- ¥ -2,2- TR EL £ L) -6- FHEL N Sk oE - 1- H EE 55
=THERES(711 mg > 38%FE %) - MS m/z 396.4 (MH+) -
BFHI127. 11- — % BB -4- ¥ EL -7- H £ -7,8,9,10,10a,11- 5 & 0 0F 3
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[1°,27:4,5]10 L JF[1,2-b]BEIE-3,5- [

FEMEON24A0BR2-TA L J505 » H2-(1-585-2,2- R A L A)-6-H
EONELIE-1-FHEE = T EE%# - LCMS m/z 416.4 (MH+), 1H NMR
(500 MHz > EHfE-d4) § 7.57 - 7.53 (m, 2H), 7.42 (t, J = 7.6 Hz, 2H),
7.33 (d, J = 8.4 Hz, 2H), 7.19 - 7.15 (m, 2H), 7.13 (dd, T = 5.2, 2.1 Hz,
4H), 5.35 - 5.25 (m, 1H), 4.35 (d, J = 11.5 Hz, 1H), 3.84 (d, J = 10.1 Hz,
1H), 1.88 - 1.81 (m, 1H), 1.79 - 1.69 (m, 2H), 1.65 - 1.58 (m, 2H), 1.50 -
1.32 (m, 1H), 1.06 (d, J = 7.0 Hz, 3H) -

B {128, 3-H A T £ (9aR,108)-10-( (4-F A A ) H £)-3,5- Zfl & A
5,7,8,9,9a,10- /N -3H-MEIE H[ 17,274, S[EBE FF[1,2-b BEER-4- E fig

= 569

7128

E1(9aR,10S)-10-( (4- 45,5 k) HI 5L)-4-$8 58,9, 9a,10-PU 4,- 3H- M 1%
3 [1°,27:4,5] 0L 188 9 [1,2-b] BE 1% -3,5(7H)- — f{d (60 mg, 0.128 mmol)
DCM (3 mL)H Z & RA IR & g (0.054 mL, 0.307 mmol) » Z1& RN
3-HETEEZ(0.019 mL, 0.160 mmol) - & JEREYERT NMEFEL h >
FDCMAFERE I F NaHCO3 7K B 7R i - (E7A 1 JE & NaSOL 2R » i JE L
SRR o KR ERYNA R DMSO T G FE R HHPLC A THI(E « RHEYIK
maft o BRI ARE - FF3-FHE T B (9aR,108)- 10-(BE(4-F KA H
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F)-3,5- Il E%E-5,7,8,9,9a,10- 75 S -3H-MEIZ FE[1°,27:4, 5] OpR 0% H:[1,2-b]
M 2R -4-Eifig 2 FHEEEE (55.5 mg » 0.099 mmol - HEEfE » 76 %= ) -

'H NMR (400 MHz, CD;0D) 8§ ppm 7.44 - 7.66 (m, 3 H) 7.16 (t,
J=8.68 Hz, 2 H) 6.88 - 7.01 (m, 2 H) 6.77 - 6.90 (m, 2 H) 5.71 (br dd,
J=9.85,2.91 Hz, 1 H)4.43 - 4.58 (m, 2 H) 3.70 - 3.81 (m, 1 H) 3.64 (td,
J=11.14, 7.02 Hz, 1 H) 2.54 (d, J=6.94 Hz, 2 H) 2.21 (dquin, J=13.39,
6.65, 6.65, 6.65, 6.65 Hz, 1 H) 1.94 -2.05 (m, 1 H) 1.85 - 1.93 (m, 1 H)
1.71 - 1.84 (m, 1 H) 1.48 - 1.63 (m, 1 H) 0.98 - 1.18 (m, 6 H) - MS m/z

508.3 (MH") -
x1j. FEREH128 2 JAME e 2 Hit{ba?) -

E 4R gE
. Gt 1H NMR
5% M+H
129 (400 MHz, MeOD) 6 ppm 0.96
- 1.18 (m, 6 H) 1.48 - 1.65 (m, 1
H) 1.73-1.85 (m, 1 H) 1.86 -
1.94 (m, 1 H) 1.94 - 2.01 (m, 1
H) 2.20 (tt,J=13.43, 6.74 Hz, 1
0
0

0 O H) 2.52 (d, J=6.99 Hz, 2 H)
=" N 3.64 (td, J=11.21, 6.92 Hz, 1 H)
%3 2083 3.71 - 3.81 (m, 1 H) 4.43 - 4.60
(m, 2 H) 5.77 (br dd, J=9.93,
3.03Hz, 1 H) 6.75 (br d, J=7.92
F E Hz, 2 H) 6.78 - 6.86 (m, 1 H)
7.10 (td, J=14.44, 7.90 Hz, 2 H)

7.35-7.49 (m, 1 H) 7.35-7.49
(m, 2 H) 7.54 (s, 1 H)
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130 (400 MHz, DMSO-d6) 6 7.61 -
7.48 (m, 2H), 7.44 (td, J =7.9,
6.1 Hz, 1H), 7.12 (tt, J = 10.2,

J\ 5.1 Hz, 2H), 6.90 (td, J = 8.9,
o0 O
o 2.1 Hz, 1H), 6.77 (d,J = 8.3 Hz,
= ”/> 2H), 6.69 (s, 1H), 5.77 (dd, J =
- ‘_N\)-.” )7 . (S7 )7 . ( s -
N©Y 466.3 10.2, 3.5 Hz, 1H), 4.64 (d, ] =
O O 10.2 Hz, 1H), 4.50 (ddd, J = 9.9,
6.1,3.5 Hz, 1H), 3.67 - 3.54 (m,
F F 2H), 2.24 (s, 3H),

1.92-1.73 (m, 2H), 1.67 (d, J =
13.3 Hz, 1H), 1.41 - 1.25 (m,

1H) «

131 (400 MHz, DMSO-d6) § 7.58
(d, T =105 Hz, 1H), 7.54 - 7.39

j: (m, 3H), 7.18 - 7.04 (m, 2H),
o o 6.90 (¢, J = 8.1 Hz, 1H), 6.79 (d,
DWN ,> J=7.9Hz 2H),5.77(d, ] = 8.9

sy N \) 4943 Hz, 1H), 4.65 (d, ] = 10.4 Hz,

! 1H), 4.50 (dt, T = 9.7, 5.8 Hz,
B 1H), 3.59 (p, J = 12.3, 11.7 Hz,

F : 2H), 2.79 (p, J = 7.0 Hz, 1H),

1.90 - 1.71 (m, 2H), 1.65 (s,
1H), 1.24 (dd, J = 6.6, 3.4 Hz,
TH) o
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132 (500 MHz, DMSO-d6) § 7.72 -
| 7.63 (m, 2H), 7.55 (s, 1H), 7.26
)\0 - 7.18 (m, 2H), 6.97 - 6.84 (m,
4H), 5.69 (dd, J = 10.1, 3.5 Hz,
g 0 O 1H), 4.86 (p, J = 6.2 Hz, 1H),

=r N 4.61 (d, T = 10.1 Hz, 1H), 4.50
H N\)/> 510.4 ( )
(ddd, T = 10.0, 6.2, 3.5 Hz, 1H),

O ‘ 3.60 (dd, J =9.9, 6.5 Hz, 2H),
1.89 - 1.80 (m, 1H), 1.77 (dt, J

F F =13.3, 6.2 Hz, 1H),
1.72 - 1.60 (m, 1H), 1.32 (t,J =
6.5 Hz, 7H) °

F 133, % B 1-(((9aR,108)-10-( & (4- & A& A ) H £ )-3.5- — & £
3,5,8,9,9a,10- N GE,-7TH-MEIS 3£ [1°,27:4 5 LB H: [ 1,2-b B2 E-4- E) E B 2
Bl LA

|\O

™o

OH O )\o

O
ONW L, OWN ~
NNN’N\;)”u + O)\o K>COa,, Ki N > N\)'-;

-

: A~ owF

FERT T A (9aR,10S)-10-(E& (4- 5 5 EL) B EL)-4-¥8 5 -8,9,9a, 10-TU & -
TH-UHEIE 3£ [ 17,2704, 5 0L BEF£[1,2-b]BEEE-3,5- —F{(90 mg, 0.167 mmol)
DMF (8 f& @ 3.3 mL)d 72 /AR AJIK,CO3 (93 mg, 0.670 mmol) -

(111 mg, 0.670 mmol) ;i 1-H L ElE 2 EBH90 ul, 0.670 mmol)  {E
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60°C MRFHA/NEF - BLHFRIESE L - AR FE B TR 3 B B R ER &)
FEMISFC (CO2/MeOH) #E 1T &I {E LLFE (IR AL 1-(((9aR,10S)-10-(BE(4- 73R

=1
<

B HH EE)-3,5- T I £-3,5,8,9,9a,10- N &, -TH-MTL 08 3£ [1°,2°:4,5] 0L 125 3
[1,2-b]BEIR-4-FO) SR L EBELEB(17 mg > 19%ZF) - 'TH NMR (400
MHz, DMSO-de) & 7.75 (d, J = 2.9 Hz, 1H), 7.68 (dd, J = 8.6, 5.4 Hz,
2H), 7.28 - 7.13 (m, 2H), 6.90 (ddt, J = 27.1, 8.7, 4.6 Hz, 3H), 6.68 (dq,
J =15.4,5.2 Hz, 1H), 5.71 (ddd, J = 9.4, 8.0, 3.3 Hz, 1H), 4.56 (dd, J =
9.5, 2.5 Hz, 1H), 4.46 (t, J = 7.8 Hz, 1H), 4.09 (dqd, J = 14.3, 7.1, 2.6
Hz, 2H), 3.67 - 3.52 (m, 2H), 1.91 - 1.58 (m, 3H), 1.46 (d, J = 5.2 Hz,
3H), 1.37 (t, J = 10.1 Hz, 2H), 1.18 (dt, J = 11.7, 7.1 Hz, 3H) - MS m/z

540.6 (M+1) e
1k B ZEPN33TAmME G LMY -

=i HE
- GElE MaH 1H NMR
134 (400 MHz, DMSO-d6) § 7.64
(s, 1H), 7.47 (dt, T = 10.5, 1.9
} Hz, 1H), 7.40 - 7.12 (m, SH),
0 7.09 - 6.95 (m, 2H), 6.44 (d, J
D//J\O =107 Hz, 1H), 5.74 (d,J =
Y% o 6.6 Hz, 1H), 5.64 (d,] = 6.6

DNN 5412 | Hz, 1H),4.74 (d, T = 10.7 Hz,
“ ,eru:j 1H), 4.25 (td, T = 11.5, 10.2,
- : . 6.0 Hz, 1H), 4.10 (qd, T = 7.1,
1.9 Hz, 2H), 3.22 (d,J = 10.9

Hz, 1H), 2.65 (td, J = 11.2, 2.7

Hz, 1H), 2.28 (td, J = 12.5,
11.3,3.7Hz, 1H), 1.66 (d,J =
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122 Hz, 1H), 1.52 (d, T = 11.5
Hz, 2H), 1.40 - 1.25 (m, 1H),
1.19 (t, J = 7.1 Hz, 3H)

135

556.3

(400 MHz, DMSO-d6) § 7.65
(dd, J = 8.5, 5.3 Hz, 2H), 7.51
(s, 1H), 7.21 (t, ] = 8.6 Hz,
2H), 7.00 - 6.83 (m, 4H), 5.74
(d,J = 6.5 Hz, 1H), 5.63 (dd, J
=9.7,3.4 Hz, 1H), 5.58 (d, ] =
6.5 Hz, 1H), 4.45 (dd, J = 27.0,
9.6 Hz, 2H), 4.22 (q,J = 4.7
Hz, 2H), 3.58 (dt, T = 11.9, 4.7
Hz, 4H), 3.26 (s, 3H), 1.91 -
1.72 (m, 2H), 1.67 (dd, J =
18.0, 8.7 Hz, 1H), 1.36 (p, J =
10.6 Hz, 1H)

136

540.5

(400 MHz, DMSO-d6) 6 7.78
(s, 1H), 7.75 (s, 1H), 7.58 (d, J
=10.5Hz, 2H), 7.51 (d,J =
7.9 Hz, 2H), 7.47 - 7.38 (m,
2H), 7.09 (dt,J = 14.1, 7.4 Hz,
4H), 6.85 (q, J = 8.3, 7.6 Hz,
2H), 6.77 (t,J = 7.8 Hz, 3H),
6.71 (q,J =5.2 Hz, 1H), 6.62
(q,J=5.2Hz, 1H), 5.78 (dt, J
= 8.4, 3.9 Hz, 3H), 4.68 - 4.57
(m, 2H), 4.48 (d, J = 5.7 Hz,
3H), 4.19 - 4.00 (m, 4H), 3.73
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- 3.51 (m, 5H), 3.31 (s, S0H),
1.82 (dd,J=11.4, 5.1 Hz, 4H),
1.66 (s, 3H), 1.46 (t,J =4.7
Hz, 5SH), 1.37 (d, J = 8.9 Hz,
2H), 1.19 (dt,J=11.2, 7.1 Hz,

7H) -
H B 137. bk i (((9aR,10S8)-10-( & (4- & & F ) H £ )-3,5- Z f{ll | % -
3,5.8,9,9a,10- NE-TH-MEIE FE[1°,27:4 STOE DR H[1,2-b]BElE-4-E) FEE) H
B g H Bl
™o
O)\O
OH O kO 0
OWNv o ON“@
N\./]' O%O KoCO4 a N\/I"‘
I\ DMF
|
H {769 215137

FE0°C FIa1(9aR,10S8)-10-(EE (4- 5 A5 5 ) HH EL)-4-585-8,9,9a,10- VU & -
TH-MEI& 3£[1°,27:4, 5] 0L D& 3 [1,2-b ] BEE-3,5- —FE(55 mg, 0.117 mmol)j}
DMF (B87& : 586 ul)H 2 &R REL #(48.6 mg, 0.351 mmol) I %
Bl B EL B BHE5(50.6 mg, 0.234 mmol) - fE0°C TR UVNE H AR {ERT
THEBHE /NG o R 5 e 28 8 DL B [E] 83 3 5 1 SFC (CO2/MeOH) #E 174
b BLH2 7 B B (((9aR,105)-10-( B (4- 5 7 £ ) B £ )-3,5- il & & -
3,5,8,9,9a,10- /N G- 7TH-ML G 3£ [1°,27:4 5| 3 [1,2-b | BEIE-4- EL) & 2L B
HESHEES (4] mg > HEEE > 68%E%) - 'H NMR (500 MHz, DMSO-
d6) & 7.71 - 7.62 (m, 2H), 7.52 (s, 1H), 7.27 - 7.14 (m, 2H), 6.98 - 6.85
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(m, 4H), 5.76 (d, J = 6.5 Hz, 1H), 5.64 (dd, J = 9.7, 3.4 Hz, 1H), 5.57 (d,
J =6.5 Hz, 1H), 4.53 (d, J = 9.7 Hz, 1H), 4.44 (ddd, J = 10.0, 6.4, 3.4
Hz, 1H), 3.75 (s, 3H), 3.68 - 3.54 (m, 2H), 1.93 - 1.75 (m, 2H), 1.68 (p,
J=9.5,88 Hz, 1H), 1.45 - 1.33 (m, 1H) - MS m/z 512.3 (M+1) -

R FEHEON3T 2T ARE A 2 b -

=0 BE
- GEkS MaH 1H NMR
138 (500 MHz, DMSO-d6) § 7.71 -
7.63 (m, 2H), 7.52 (s, 1H), 7.22
(t,J = 8.8 Hz, 2H), 6.98 - 6.86
q (m, 4H), 5.74 (d, T = 6.5 Hz,

e 1H), 5.64 (dd, T = 9.6, 3.4 Hz,

L 1H), 5.58 (d, T = 6.4 Hz, 1H),
4.51 (d,T=9.7 Hz, 1H), 4.44
Oy 526.4
. N\)-/‘> (ddd, J = 10.0, 6.3, 3.4 Hz,
No 1H), 4.17 (qq, T = 6.9, 3.5 Hz,
/./\‘ OH), 3.67 - 3.54 (m, 2H), 1.91 -
F F 1.84 (m, 1H), 1.84 - 1.76 (m,
1H), 1.67 (p, T = 9.1, 8.4 Hz,

1H), 1.39 (qd, J =11.2, 6.7Hz,
1H), 1.25 (t, J =7.1Hz, 3H) -
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(400 MHz, DMSO-d6) & 7.58
(dt, J = 10.6, 2.1 Hz, 1H), 7.52

(d, J = 12.4 Hz, 2H), 7.44 (td, J
j\ =7.9,6.2 Hz, 1H), 7.18 - 7.07
© ‘i (m, 2H), 6.91 (td, J = 8.8, 2.1
o 0 Hz, 1H), 6.82 - 6.74 (m, 2H),

O N’> s122 5.76 - 5.68 (m, 2H), 5.54 (d, J

g = 6.5 Hz, 1H), 4.59 (d, J=9.8

Hz, 1H), 4.45 (ddd, J = 10.1,

6.2, 3.3 Hz, 1H), 3.74 (s, 3H),

3.68 - 3.56 (m, 2H), 1.93 - 1.76

(m, 2H), 1.69 (d, J = 8.2 Hz,

1H), 1.36 (qd, J = 11.2, 6.6 Hz,

1H)

(400 MHz, DMSO-d6) & 7.58

(dt, T = 10.6, 2.2 Hz, 1H), 7.53

(s, 1H), 7.52 - 7.40 (m, 2H),

5 7.18 - 7.07 (m, 2H), 6.91 (td, J

. }\o =7.9,7.3,2.2 Hz, 1H), 6.82 -

L 6.74 (m, 2H), 5.76 - 5.68 (m,

Q 2H), 5.54 (d, J = 6.5 Hz, 1H),

]
0 T
\J’> 526.4 4.57 (d,J = 9.8 Hz, 1H), 4.49 -
SN 438 (m, 1H), 4.22 - 4.08 (m,
‘ - ‘ 2H), 3.60 (dt, T = 9.2, 4.8 Hz,
2H), 1.94 - 1.75 (m, 2H), 1.66

|
(q,J=10.2,9.6 Hz, 1H), 1.36
(dt,J=11.6,5.6 Hz, 1H), 1.24
(t,J=7.1

Hz, 3H) -

139

140
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141

540.5

(400 MHz, DMSO-d6) 6 7.57
(dt, J =10.6, 2.1 Hz, 1H), 7.52
(s, 1H), 7.51 - 7.39 (m, 2H),
7.13 (td, J=7.8, 5.9 Hz, 2H),
6.95-6.87 (m, 1H), 6.82 - 6.73
(m, 2H), 5.73 (dd, J=9.8,3.4
Hz, 1H), 5.68 (d, J = 6.4 Hz,
1H), 5.56 (d, J = 6.4 Hz, 1H),
4.79 (p, J=6.2 Hz, 1H), 4.55
(d, J=9.8 Hz, 1H), 4.44 (ddd,
J=10.0, 6.4, 3.5 Hz, 1H), 3.65
- 3.53 (m, 2H), 1.94 - 1.76 (m,
2H), 1.74 - 1.57 (m, 1H), 1.36
(qd, J=11.3, 6.7 Hz, 1H), 1.25
(d,J=6.2Hz, 6H) -

142

494.4

(400 MHz, DMSO-d6) 6 7.75 -
7.59 (m, 2H), 7.44 (s, 1H), 7.22
(t, J=8.8 Hz, 2H), 7.07 (qd, J
=7.7,6.7, 3.6 Hz, 3H), 6.96 -
6.84 (m, 2H), 5.73 (d, /= 6.5
Hz, 1H), 5.65 (dd, /=9.8,3.4
Hz, 1H), 5.54
(d, J=6.5Hz, 1H), 4.45 (dd, J
=17.5,9.8 Hz, 2H), 3.75 (s,
3H), 3.67 - 3.53 (m, 2H), 1.94 -
1.75 (m, 2H), 1.68 (s, 1H), 1.51
-1.32 (m, 1H) -
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143

538.5

(400 MHz, DMSO-d6) & 7.58
(dd, J = 10.6, 2.4 Hz, 1H), 7.53
(s, 1H), 7.51 (d, J = 8.0 Hz,
1H), 7.43 (td, J = 8.0, 6.2 Hz,
1H), 7.18 - 7.08 (m, 2H), 6.90
(td, J= 8.8, 2.2 Hz, 1H), 6.84 -
6.74 (m, 2H), 5.77 - 5.69 (m,
2H), 5.63 (d, J = 6.3 Hz, 1H),
4.57 (d, J=9.9 Hz, 1H), 4.46 -
4.35 (m, 1H), 3.59 (ddd, J =
21.1, 11.8, 8.2 Hz, 2H), 1.82
(dq, J=19.5, 6.4 Hz, 2H), 1.63
(dd, J=11.9, 6.4 Hz, 1H), 1.43
-1.27 (m, 1H), 1.11 (s, 9H) -

144

527.1

(400 MHz, DMSO-d6) 6 7.64
(s, 1H), 7.47 (d,J = 10.3 Hz,
1H), 7.38 - 7.30 (m, 2H), 7.30 -
7.20 (m, 2H), 7.17 (d,J =7.7
Hz, 1H), 7.10 - 6.94 (m, 2H),
6.44 (d, J = 10.7 Hz, 1H), 5.76
(d,J=6.6Hz, 1H),5.64 (d,]J =
6.6 Hz, 1H), 4.75 (d,1 =10.6
Hz, 2H), 4.27 (d,J = 11.9 Hz,
2H), 3.69 (s, 3H), 2.70 - 2.59
(m, 2H), 2.36 - 2.22 (m, 2H),
1.66 (d, J =13.1 Hz, 1H), 1.51
(s, 2H)

B (] 145, L- 402 85 (((9aR,10S)-10-( £ (4- 45 % 55 ) H HE)-3.5- — (B 46 2 -

3,5,8,9,921,10—7\_\‘5—7H—Httn§#[1 ’:2’4:5]HH:H%#[172_b][li%[[%_4_%)/§(1%)Eﬁ

EBs
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0 0 0
H H
OH O Boc’N\i)LO/\I Boc/N\..)J\O/\O o} HzN\i)\o/\o o)
SN N\) K2COj. K \N'N\:)"" HCI SN NJ
DMF = DCM/Et,O
F F

£ {969 $0145

HERL (F=T &EAHE)L-GAREEE (((9aR,108)-10-(HE (4-F oK A ) H & )-
3,5- _ fl1%&75-3,5,8,9,9a,10- N G- TH-IEIE 3 [17,27:4, 5| EL 1 3£ [ 1,2-b ] B 1
-4- B E A AR

A1 (9aR, 10S)-10-( & (4- 4, 5L ) B EL)-4-¥8 £-8,9,9a,10-PU &, - 7TH-IHL 0%
H[1°,27:4,5 0L 0 3£ [1,2-b] BE 1% -3,5- — [{{ (50 mg, 0.093 mmol) > DMF
(1.8 mL) 7 7% R IK2COs (51.4 mg, 0.372 mmol) & KI (15.44 mg,
0.093 mmol) - KRG Y2 A 20T UIRIICE =T AEHA)-L- 47 fz BE it
H A B5 (133 mg, 0.372 mmol) - & Z fEAErt 8 #£2h H 781% A EtOAcH
o AR KEE - & NaySOLEZ 1 » MBS EGE - WIEBEEN
(DCM/MeOM) 2 (55 =T | A F AL -L-GARE 1% (((9aR,10S)-10- (B (4- 77K
B FEED)-3,5- 4 E-3,5,8,9,92,10- N & -TH-MHL UK 3£ [1°,2°:4, 5] 0k 128 3

[1,2-b]BEE-4-EH)EE)HER 38 mg » 63%&EFK) - MS m/z 653.7

(MH?) -

0 BR 2. L-&F B2 BE (((9aR,108)-10-( % (4- & 7 A ) H B )-3.5- il & &
3,5,8,9,9a,10- NG -TH-THLIZ 3£ [1°,27:4,5 | EEE H£ [ 1,2-b | BEIE-4- £k ) & 5L )
25

EOC T E(E =T \EFRE)-L-GARE B2 (((9aR,108)-10-(BE(4- w75 5)
H#5)-3,5- I %6-3,5,8,9,92, 10- N & -TH-ME S 3£ [1°,2°:4, 5] 0L 1B FH[1,2-
bJWEER-4-H) & ) HEF(38 mg, 0.058 mmol)F*DCM (215 : 582 )

177 HEEYISE)
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IR TEIRNIHCT (FRAEt,OF 1.0 M > 2.9 mL > 2.9 mmol) - BHRESYTE
0°C MRS hill4ERAE0C TR - HF S IER4E I HECOMT EREERY) - #F
[&] BS 248 0 A = L 22 T H2 R AR (I L-SH B B2 (((9aR,10S)-10- (B8 (4-F A E)
B EE)-3,5- A4, £5-3.5,8,9,9a,10- NG -7TH-ME IS 3£ [1°,2°:4, 5] 0HL BE 3£ [1,2-
blhElE-4- B )EE) HERE 2 BEEE (15 mg > 46%ZE %) - 'H NMR (400
MHz, DMSO-d6) § 7.66 (dd, J = 8.6, 5.4 Hz, 2H), 7.50 (s, 1H), 7.20 (t, J
= 8.7 Hz, 2H), 6.99 - 6.82 (m, 4H), 5.77 (d, J = 6.3 Hz, 1H), 5.69 (d, J =
6.2 Hz, 1H), 5.64 (dd, J = 9.8, 3.4 Hz, 1H), 4.52 (d, J = 9.7 Hz, 1H),
4.39 (t, J = 9.6 Hz, 1H), 3.66 - 3.50 (m, 2H), 3.14 (d, J = 5.1 Hz, 1H),
1.92 - 1.72 (m, 1H), 1.60 (d, J = 33.1 Hz, 1H), 1.35 (dd, J = 19.1, 8.7
Hz, 1H), 1.21 (d, J = 4.2 Hz, 2H), 0.86 (d, J = 6.8 Hz, 3H), 0.80 (¢, J =
7.3 Hz, 3H) - MS m/z 553.4 (M+1) -

gH146. HERAHE(9aR,108)-10-(B (4-m K5 HA)-3,5- & A
-3,5,8,9,9a,10- /N & -TH-MEIZ FF[1°,27:4,SEBEHF[1,2-b] B BE-4- AL

SN
o”i‘g 0
] 2 N">
|
LHQ‘N Nq\:‘,-""'r.:
e s e

Fo %F
FEO0C T Ia(9aR,108)-10-(EE(4- & A £ ) FH 55 )-4-$8£-8,9,9a,10-PU & -
3H- 0L 0% 34 [1°,27:4,5] OFL 1% 3 [1,2-b] B 1% -3,5(7H)- — [ (25 mg, 0.047
mmol) 3 1.5 mlfE/KCH,ClLH 2 7 A I = B B2 (0.1 mL) ~ 278 N,N- " H
B HER £ 5 L2 2 DMAP - KR SY Ert T REFEAER - FHIARH10.1 ml
EGNE3BNN- “HERBRHBAOCHILHRHEEEEK HIE - H5%
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NaHCO3 7K 78 {5 52 e 22 T iz FH B 7K e bk < (58 1% J & It B sy ez MR 1L O
48 © SFCH{L(CO2/MeOH)E it HH Bl B H % (9aR, 10S)-10- (B (4- 55
ELYEH ED)-3,5- T HI4E £-5,7,8,9,9a,10- N & -3H-MEIZ 3£ [1°,2°:4, 5] M 1% 3
[1,2-b]BEEE-4-EE5(12 mg » 50%FEZ) - 'H NMR (400 MHz » &{5-d) &
7.50 (d, J = 18.0 Hz, 1H), 7.34 (s, 2H), 7.12 (t, J = 8.4 Hz, 2H), 6.97 -
6.71 (m, 4H), 5.32 (s, 1H), 4.36 (d, ] = 58.5 Hz, 2H), 3.89-3.77 (m, 1H),
3.59 (dq, J = 11.8, 7.2 Hz, 1H), 3.08 (d, J = 73.7 Hz, 6H), 1.89 (d, J =
50.3 Hz, 3H), 1.48 (s, 1H) < MS m/z 495.1 (MH+) -

EP147. B (HE) A H B2 (((9aR, 10S)-10-(5 (4- 5 7 A) FH£)-3,5-
4. £5-5,7.8,9,9a,10- N E-3H-MEIZ 3£ [1°,27:4 5| EIE [ 1,2-b]BEIE-4- EL)
k) AT

o O

LD
“‘\N,N\z)"rf

JOQ,

FERT T [A1(9aR,108)-10-(E (4- 5 75 £ ) FH Ak )-4-FE 56 -8,9,92,10- VU -
3H-UEE S - [1°,27:4,5] Bk 128 4 [1,2-b] BE 1% -3,5(7H)- — ffid (50 mg, 0.093
mmol) j* DMF (£ #& : 0.5 mL) J1 Z 75 /& /& I K.CO5 (77 mg, 0.558
mmol) ~ KI (61.8 mg, 0.372 mmol) k ZF (FH 5k ) iz B FH i & HH L S (56.4
mg, 0.372 mmol) - FEE S¥)FLErt FRF4/NEF - 2.5 ml DMSOMiFEZ JiE
A8 0 LL A BREN G © SFC4E{E(CO/MeOH) K 8 BB E 1+ & #T (DCM/MeOH)
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Rt LB (FHE) B B H L (((9aR,108)-10- (B8 (4- & 2K B ) HF E)-3,5- I &
$-5,7,8,9,9a,10- 75 &, -3H-THEIE 3£ [1°,2°:4,5 ] L IE 3£ [1,2-b] BE1E -4- £ ) &
E)HEFS(9 mg 0 17%E ) - 1H NMR (400 MHz > &.{5-d) & 7.39 (d, J
= 25.3 Hz, 3H), 7.11 (t, T = 7.1 Hz, 2H), 6.95 - 6.71 (m, 4H), 5.92 (s,
1H), 5.80 (d, J = 3.9 Hz, 1H), 5.28 (d, J = 10.2 Hz, 1H), 4.38 (s, 1H),
4.25 (d,J = 9.7 Hz, 1H), 3.78 (s, 1H), 3.63 (s, 1H), 3.33 (s, 2H), 2.91 (d,
J = 14.0 Hz, 3H), 1.96 (s, 1H), 1.80 (d, J = 29.9 Hz, 2H), 1.49 (s, 1H),
1.27 - 1.06 (m, 3H) » MS m/z 539.2 (MH+) -

{148, 2-(((((9aR,108)-10-( %8 (4- & & B ) H £ )-3,5- Z_ ] & A -
3,5,8,9,9a,10- 75 &, -7H- T I8 3 [1°,2°:4,5] THE 1 3 [1,2-b] B2 1 -4- £ ) &
BN LR WA &5 B H Bl

Cihle
O

QO OEt

.FP""_
(O O &

AG S
*-\N___N\:/J..,f

=

P F

FE-78°C T RS 2 BE(45 mg, 0.279 mmol) i A E(1 mL)F
> RN ZB#(0.078 ml, 0.558 mmol) FL i 5 7 f12- K 2 B H s
(35 mg, 0.279 mmol)}t A F (2 mL) 52 ik - 1L I IR & WE =
BT 2NES 2 % o SR (9aR,10S)- 10-( 8 (4- 55, 35 5 ) H 5 )-4- KT 2 -
8,9,9a,10- U R -3H-ME S - [1°,27:4, S IL R FH[1,2-b] e 1R -3,5(7H) - R (50
mg, 0.093 mmol) & = Z (35 B)NDCM (1 mL) #2358 - 8 & W
fERT T/ FE3 h > 8 I8 A6 % % - SFC 41 {k (CO/MeOH) §2 fI 2-
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(((((9aR,108)-10-( £ (4- & 7 H) B £)-3,5- {H| &,7£-3,5,8,9,9a,10- /5 & -
TH-UEERE H-[1°,27:4, S]0EE [ 1,2-bIBEIE-4- B & B ) (L RE) B E) | E)
Z I HEES(27 mg » 46%ER) - 'TH NMR (400 MHz » &{5-d) & 7.45 (d,
J = 5.2 Hz, 1H), 7.39 - 7.31 (m, 2H), 7.12 (t, J = 8.5 Hz, 2H), 6.87 (q, J
= 7.2 Hz, 2H), 6.80 (t, ] = 8.4 Hz, 2H), 5.33 (dt, J = 10.0, 3.1 Hz, 1H),
5.01 - 4.90 (m, 2H), 4.60 - 4.40 (m, 3H), 4.27 (dd, J = 10.1, 2.3 Hz, 1H),
3.80 (d, T = 7.1 Hz, 4H), 3.62 (dq, J = 12.0, 6.9 Hz, 1H), 1.99 (d, J =
13.6 Hz, 1H), 1.92 - 1.78 (m, 2H), 1.56 - 1.34 (m, 4H) - MS m/z 604.2
(MH+) o

B B 149. 2-((((((9aR,108)-10-( % (4- & 7 £ ) H £ )-3.5- = il & A -
5,7,8,9,9a,10- N E.-3H-IEIE 3 [1°,27:4, 5| IHLEE £ [ 1,2-b ] BEIE-4- ) 5 5L H
A A A A)-2-H E N AR

O
Rees

RN#N\E).,”
JORON

FERT T [A1(9aR,108)-10-(E (4- 5 75 £ ) FH Ak )-4-FE 56 -8,9,92,10- VU -
3H-UEE S - [1°,27:4,5] Bk 128 4 [1,2-b] BE 1% -3,5(7H)- — ffid (50 mg, 0.093
mmol) j* DMF (£ #& : 0.5 mL) J1 Z /& /& /& 1 K2.CO3 (77 mg, 0.558
mmol) * KI (61.8 mg, 0.372 mmol) k2 2-(((FH & H)IRE) & F)-2-HEN
f% B E: 5 (78mg, 0.372 mmol) - KE & V)£t T EFFE4/NE - F§2.5 ml

5 181 H(EUISHE)
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DM SO # 52 fE ll7 i3 Jg LA L FREI RS © SFC4H{L(CO/MeOH) 8% R E 11 /2
BT (B2 /EtO Ac) 2 R 2-((((((9aR,108)-10-(#E (4- g 78 A H 5)-3,5- &
#-5,7,8,9,9a,10- 75 &, -3H-TL I 3£ [17,2°:4, 5] LI 3£ [1,2-b BEHE -4- 55 ) &,
E)HEE) A & E)-2-HENBEHERE(12 mg » 20%E%) - 'H NMR
(400 MHz » &/55-d) & 7.42 (s, 1H), 7.37 (dd, J = 8.3, 5.2 Hz, 2H), 7.12
(t, J = 8.4 Hz, 2H), 6.91 - 6.77 (m, 4H), 6.01 - 5.80 (m, 2H), 5.30 (dd, J
= 10.1, 3.2 Hz, 1H), 4.40 (d, J = 4.0 Hz, 1H), 4.24 (d, ] = 10.0 Hz, 1H),
3.76 (s, 4H), 3.61 (dq, J = 11.6, 7.0 Hz, 1H), 2.02 -1.92 (m, 1H), 1.85
(dd, J = 12.5, 6.2 Hz, 1H), 1.81 - 1.72 (m, 1H), 1.67 (d, ] = 5.8 Hz, 6H),
1.53 - 1.45 (m, 1H) - MS m/z 598.3 (MH+)

GSL//L=-T IWE L

RIBAZH 2 (EEW 2 EE AT FH ML T /AR IER N A KR
8 o fERASCH TR R oM R AL YRR R2 k33 2 I
UHE ©
SRR A B BR R 7 AT (NA 7 A7)

BN RENAT AT - BEMDCK AR LA1.8 x 10 4l A/ FL. 2 4H AR % TS
PA3BAFLAE A o i A 2 mM L-ZAEG B B ~ 1% PN B B% 7 (Cellgro,
Manassas, VA)J20.1% BSA Y F& 4L 2 DMEM (Gibco) ™ » {£ By 2L H12
N FRHAEE YR Z 40 - LAMOI 0.005 & Jif Bk 4 6 R £ 37°C »

CO, TEEE48/N\iE - 12 E 1% > FIFANAS T E4SH (ThermoFisher, Carlsbad,
CA)RFfE ML e BE I E M - WA EMEN - MBS EEiHE R
CellTiter-Glo® (Promega, Madison, WI)3 il % 4% & B8 4H A -

it B 5 e R AL RS 73 A (RNP 73 #7)

a
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Y AR R B U AR N RS s E AN i > A 4wiEPB2 ~ PBI -
PA -~ NPEH'E KA EE R EANER 2 RS AGE 293 T4
B o R B &L A A 10% B4R JE(EFBS (BEA-M0F) ~ 1% N Bl B 37 fe
1% L- %% % B (Cellgro, Manassas, VA) 2t H xR B EREEE
(Dulbecco’s modified Eagle’s medium > DMEM) 1 Uz ¥ 40 B - 1°
OptiMEM® (Gibco, Carlsbad, CA) & | F Fugene 6## 2Lz 7| (Promega,
Madison, WI) LA 1:3EE# “ DNA (ug):Fugene 6 (uD)ILfE e HiE'EH S -
FeBLA1.8 x 10*ME 4 A/ FL . 4HAE % BE PA3SAFLIS N E I - #EZL 182/ N R
IEEY) » WRARAE3TTC ~ 5% CO. NEE48/NE - HE % - RIS
A EE FE A D Britelite Plus® (Perkin-Elmer, Waltham, MA) = {2 ¢t EZ 1§
EA - HWRAMEMEN - BEEIEH 28 - K CellTiter-Glo®
(Promega, Madison, WINhin &2 &K pE 18~ 4fiff -

R2. NASMTHATEE R (bW 2R B stk 2 S 1 -

E{ |NA_VIR_HIN1| NA_VIR_H3N2 NA_Hubei
ok ECso (uM) ECso (UM) ECso (uM)
1 0.22 1.0 0.61
2 0.085 0.55 0.27
3 0.66 1.5 0.57
4 0.084 0.38 0.15
S5 0.19 0.79 0.27
6 0.82 2.1 0.77
7 0.59 1.6 0.42
8 0.27 1.6 0.66
9 0.033 0.17 0.057
10 0.091 0.47 0.082
11 7.3 35 1.6
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12 >50 >50 >50
13 0.35 1.1 0.34
14 0.084 0.45 0.092
15 17 30 0.88
16 0.11 0.44 0.067
17 0.25 1.5 0.29
18 4.4 21 9.1
19B 0.40 1.9 0.49

3. ERARNPOAT > P iE 2 (b V¥ S Biss Pk LB 1T

C267983A.docx

113134345

g1 RNP_Alaska RNP_CAL_ RNP_Hubei
ECso
A ECso (UM) ECso (uM)
M)

1 0.42 0.13 0.20
2 0.22 0.087 0.094
3 1.4 1.1 0.79
4 0.16 0.27 0.10
5 0.086 0.18 0.030
6 1.3 0.56 0.51

7 1.3 0.50 0.30
8 0.65 2.2 0.58
9 0.051 0.045 0.026
10 0.13 0.13 0.035
11 73 9.3 3.5

12 3.5 6.9 26

13 0.32 0.47 0.18
14 0.15 0.13 0.048
15 7.0 3.5 1.2

16 0.12 0.059 0.038
17 0.16 0.32 0.036
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18 7.8 2.6 10
19A 0.24 0.22 0.33
19B 0.98 0.63 0.40

20 0.22 0.18 0.11

21 0.89 0.49 0.36

22 0.14 0.12 0.21
23A 0.28 0.25 0.29
23B 0.34 0.093 0.76

24 0.37 0.17 0.51
25A 0.35 0.14 0.39
25B 0.91 0.44 2.6
26A 0.075 0.026 0.16
26B 0.13 0.058 0.15
27A 0.24 0.052 0.12
27B 0.082 0.063 0.14
28A 0.30 0.25 0.27
28B 0.086 0.046 0.35

29 0.11 0.093 0.18

30 0.068 0.034 0.089

31 53 1.8 8

32 0.11 0.093 0.061

33 0.10 0.097 0.046

34 0.098 0.079 0.043

35 0.098 0.088 0.066

36 0.29 0.12 0.033

37 0.093 0.035 0.028

38 0.024 0.30 0.11

39 0.091 0.074 0.049

40 0.30 0.25 0.12

41 0.073 0.088 0.043
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42 0.28 0.31 0.10
43 0.082 0.075 0.035
44 0.15 0.16 0.10
45 0.13 0.12 0.043
46 0.068 0.069 0.061
47 0.093 0.068 0.032
48 0.095 0.094 0.078
49 0.065 0.058 0.044
50 0.43 0.36 0.081
51 0.30 0.33 0.13

52 0.087 0.072 0.046
53 0.078 0.051 0.033
54 0.14 0.15 0.067
55 0.15 0.16 0.073
56 0.059 0.048 0.064
57 0.092 0.11 0.080
58 0.20 0.21 0.099
59 0.18 0.18 0.069
60 0.080 0.052 0.032
61 0.34 0.37 0.23

62 0.17 0.21 0.079
63 0.17 0.20 0.16

64 0.071 0.096 0.033
65 0.031 0.034 0.022
66 0.038 0.030 0.052
67 3.8 2.5 3.8

68 0.062 0.044 0.046
69 0.084 0.058 0.052
70 0.082 0.077 0.049
71 0.085 0.060 0.033
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72 0.037 0.046 0.025
73 2.7 1.1 1.2

74 0.030 0.034 0.016
75 0.24 0.28 0.11

76 0.11 0.14 0.046
77 0.038 0.049 0.030
78 0.045 0.059 0.031
79 0.083 0.079 0.079
80 0.087 0.097 0.065
81 0.098 0.099 0.057
82 0.092 0.15 0.061
83 0.36 0.47 0.21

84 0.093 0.069 0.036
85 0.054 0.047 0.041
86 0.072 0.066 0.034
87 0.058 0.052 0.061
88 0.042 0.053 0.050
89 0.039 0.061 0.042
90 0.037 0.041 0.020
91 0.079 0.090 0.058
92 0.040 0.031 0.036
93 0.073 0.070 0.045
94 0.52 0.50 0.12
95 0.13 0.12 0.055
96 0.14 0.15 0.06

97 0.15 0.18 0.074
98 0.28 0.29 0.12
99 0.10 0.13 0.067
100 0.085 0.11 0.034
101 0.099 0.097 0.050
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102 0.14 0.14 0.16
103 0.30 0.32 0.22
104 0.14 0.15 0.075
105 0.095 0.12 0.081
106 0.27 0.19 0.076
107 0.81 0.16 0.42
108 0.16 0.089 0.045
109 0.12 0.11 0.045
110 0.075 0.059 0.032
111 0.073 0.050 0.072
112 0.17 0.081 0.022
113 0.052 0.030 0.032
114 0.094 0.077 0.028
115 0.12 0.064 0.14
116 4.7 3.6 2.9
117 0.10 0.068 0.081
118 55 6.2 2.6
119 0.12 0.068 0.076
120 4.6 4.5 6.2
121 0.15 0.20 0.098
122 0.88 2.1 0.17
123 0.34 0.27 0.45
124A 0.18 0.077 0.16
124B 0.071 <0.016 0.18
125B 0.53 0.19 0.19
126 0.47 0.23 0.25
127 0.41 0.19 0.66
128 0.085 0.060 0.048
129 0.095 0.021 0.026
130 0.10 0.021 0.031
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131 0.077 0.066 0.025
132 0.15 0.15 0.079
133 0.097 0.070 0.068
134 0.076 0.062 0.071
135 0.11 0.16 0.11
136 0.18 0.11 0.052
137 0.076 0.042 0.071
138 0.11 0.18 0.11
139 0.18 0.051 0.065
140 0.11 0.096 0.050
141 0.10 0.060 0.038
142 0.14 0.17 0.061
143 0.12 0.19 0.045
144 0.084 0.036 0.083
145 0.12 0.083 0.14
146 >5 >5 >5
147 >5 >5 >5
148 0.093 0.098 0.13
149 0.49 0.49 0.70
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12-(BE (3- B A E) H B)-4- 78 £-7,8,9,10- 10 G -12H- B I1F 3
[1,2-a:1°,6°-d][1,2,4] =1%-3,5- Fd ;

12-(BE (4- g A A ) H B )-4- 78 £-7,8,9,10- T & -12H- B IE 3
[1,2-a:1°,6°-d][1,2,4] =1%-3,5- Fd ;

13- - % B OB -4- ¥® E£ -8,9,10,11- VU 4 -7H,13H- B 1E 3f
[1°,67:4,5][1,2,4] = BEFH[1,2-a][1,2] & F-3,5- i ;

13-( (3- 45, 5 5L ) FH 56 )-4- 38 ££-8,9,10,1 1-PU 4 -7H, 1 3H-BE 1% 3
[1°,67:4,51[1,2,4] = BE3H:[1,2-a][1,2] — & 1F-3,5- _Fd ;
(R)-12-(H (355 A ) FE BL)-4- ¥ ££-7,8,9,10- VU & - 1 2H- —BEIE I
[1,2-a:1°,6°-d][1,2,4] =1%-3,5- Fd ;

(S)-12-(EE3-H AR A H A)-4-5F85-7,8,9,10- 0 - 12H- _BEEE I
[1,2-a:17,6°-d][1,2,4] =1&-3,5- [ ;

(9aR,10S8)-10- — % H % -4- ¥ £ -8,9,9a,10- VU 4, -7H- U} 1% 3
[1°,27:4, 5|00 [ 1,2-b]BEZE-3,5- [ ;

(9aR,10R)-10- — 3 H K -4- ¥& £ -8,9,9a,10- PU &, -7H- [} 1% 3
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183 [1°,27:4,5 1B H[1,2-b]BEIE-3,5- —ff ;

(9aR,108)-10- (' (3- 5,35 £k ) B £ )-4-¥T ££-8,9,9a,10-PU &,- 7TH-MH
183 [1°,27:4,5 1B H[1,2-b]BEIE-3,5- —ff ;
(9aS,10R)-10-((S)-(3- F A AL ) (A B ) HH A5 )-4- 8 £ -8,9,9a,10- 1
S-TH-MEIZ FE[1°,2°:4, S ]OLIE 35 [ 1,2-b ] BEIE-3,5- "
(10aS,11R)-11- — 35 I £ -4-¥T £ -7.8,10a,11-PU &,- 10H- BE 15 3
[1°,67:4, 5|0 IEF[2,1-c][1,4]880%-3,5- " :

12- B EL-7-FREE-3,4,12,12a- PO G- 2H-BEBE H[1°,67:4,5 | M 1
$02,1-b][1,3]EEI%-6,8- " F ;

12- B EL-7-FREE-3,4,12,12a- PO G- 2H-BEBE H[1°,67:4,5 | M 1
$02,1-b][1,3]EEI%-6,8- " F ;

11-(BE -G AR HA)-4- 58 E-8,9- G -7TH, 1 TH-IEME3H[1,2-a]
BEMEIE[1,6-d][1,2,4] = 1E-3,5- -

12-(1,1- ~ 55 7, 5)-4-$85-7,8,9,10- DU &, - 1 2H- " BEBEIE[1,2-
a:17,6°-d][1,2,4] =1&-3,5- [

12-(EE 2-F A A ) B EL)-4- 5 £ -7,8,9,10- U &, - 12H-  BE IF 3§
[1,2-a:1°,6°-d][1,2,4] =1&-3,5- [ :

12- 55 B B - 4- ¥R B -10- B 5£-7,8,9,10-TU & - 1 2H- " BEIEF£[1,2-
a:17,6°-d][1,2,4] =1&-3,5- [

12- 55 B B - 4- ¥R B -10- B 5£-7,8,9,10-TU & - 1 2H- " BEIEF£[1,2-
a:17,6°-d][1,2,4] =1&-3,5- [

12- — HE B B -4-FC L -7-H ££-7,8,9,10-PU &, - 12H- — BEIE 3£ [1,2-

a:1°,6°-d][1,2,4)1 =1&-3,5- _ff ;
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2- CHEHH EL4-¥REL-7.10- Z H E£-7,8,9,10-PU & - 12H- " BEIE I
[1,2-a:1°,6°-d][1,2,4] =1&-3,5- _f

2- CHEHH EL4-¥REL-7.10- Z H E£-7,8,9,10-PU & - 12H- " BEIE I
[1,2-a:1°,6°-d][1,2,4] =1&-3,5- _f
12-(6,11- — &, ~ F 3£ [b,e] B MF-11-£)-4- ¥&££-7,8,9,10- VU & -
12H- —BEIEFf[1,2-2:1°,6°-d][1,2,4] =1%-3,5- _FF ;
12-(6,11- — &, ~ F 3£ [b,e] B MF-11-£)-4- ¥&££-7,8,9,10- VU & -
12H- —BEIEFf[1,2-2:1°,6°-d][1,2,4] =1%-3,5- _FF ;
12-(6,11- @ R [be] M -11- 5 )-4- 7L K -7,8,9,10- TU & -
12H- —BEIEFf[1,2-2:1°,6°-d][1,2,4] =1%-3,5- _FF ;
12-(6,11- — &, ~F 3£ [b,e] & F-11-£)-4- ¥E££-7,8,9,10- VU & -
12H- —BEIEFf[1,2-2:1°,6°-d][1,2,4] =1%-3,5- _FF ;
12-(7,8- & -6,11- — & 7K 3F [b,e] Tt M -11- £ )-4- 5 K -
7,8,9,10-PU &,-12H- — B2 £ 3 [1,2-a:17,6°-d][1,2,4] = E-3,5- —
el
12-(7,8- — &, -6,11- — &, — 7 3f [b,e] B MF -11- £ )-4- ¥8 £ -
7,8,9,10-PU &,-12H- — B2 £ 3 [1,2-a:17,6°-d][1,2,4] = E-3,5- —
el
(S)-12- — % HH B -4- & -7,8,9,10- PU &, -12H- — 1% & 3 [1,2-
a:1°,6°-d][1,2,4]1=1%-3,5- [ ;
(S)-12-(EE(4-F AR ) H A )-4-585:-7,8,9,10-TU - 12H- BRI
[1,2-a:1°,6°-d][1,2,4] =1&-3,5- _f

(R)-12-(E&(4-F 55 H L) -4-¥8 EL-7,8,9,10- VU4 - 12H- " BEIZE I
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[1,2-a:1°,6°-d][1,2,4] =1&-3,5- i ;

(9aR,10S)-10-((R)-(2-& A (FEE) BH E)-4- 5K F-8,9,9a,10- T
F-TH-ULUE 317,224, ST IR FE [ 1,2-b]0ETE 3,5 :
(9aR,108)-10-((R)-(3,4- — 4 3 5 )(2- 57 % 55 ) B2 )-4- FC 2 -
8,9,9a,10-VU & -7TH-ME0& - [1°,27:4, 5] bR R 3 [1,2-b] BEE-3,5-
A

(9aR,108)-10-((S)-(3,4- — 57 % 5 )(3- 1 3 £ ) H B )4 2 -
8,9,9a,10-VU & -7TH-ME0& - [1°,27:4, 5] bR R 3 [1,2-b] BEE-3,5-
A

(9aR,108)-10-((R)-(2- 4 3 £ )(4- 5 % 5 ) W 5 )-4- KT % -
8,9,9a,10-VU & -7TH-ME0& - [1°,27:4, 5] bR R 3 [1,2-b] BEE-3,5-
A

(9aR,108)-10-(($)-(3,5- - 4§ % 5 )(3- S FE ) 1 6 )-4- ¥ 3 -
8,9,9a,10-VU & -7TH-ME0& - [1°,27:4, 5] bR R 3 [1,2-b] BEE-3,5-
A

(9aR,10S)-10-((S)-(4-&-2- FH XK EH(3-a KAL) H EL)-4- £ HL -
8,9,9a,10-VU & -7TH-ME0& - [1°,27:4, 5] bR R 3 [1,2-b] BEE-3,5-
A

(9aR,108)-10-((S)-(3,4- — 5. % B )( % ) B £ )-4- 5T % -
8,9,9a,10-VU & -7TH-ME0& - [1°,27:4, 5] bR R 3 [1,2-b] BEE-3,5-
A

(9aR,10S)-10-((R)-(2- & H ) (3- ) B OEE )-4- £ EL -
8,9,9a,10-VU & -7TH-ME0& - [1°,27:4, 5] bR R 3 [1,2-b] BEE-3,5-
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il

(9aR,108)-10-((R)-(3,5- — @ FE E)Q-F B ) H H)-4- B E -
8,9,92a,10- V04, -7TH- UL & 3£ [1°,27:4, 5| HL & 3£ [1,2-b | BE £ -3,5- —
il

(9aR,108)-10-((R)-(4-F-2- H EZFEE)Q-F A E) HE)-4- 5B & -
8,9,92a,10- V04, -7TH- UL & 3£ [1°,27:4, 5| HL & 3£ [1,2-b | BE £ -3,5- —
il

(9aR,108)-10-((R)-(2- & 7 £ ) (2- H & B R A ) H B )-4- KA -
8,9,92a,10- V04, -7TH- UL & 3£ [1°,27:4, 5| HL & 3£ [1,2-b | BE £ -3,5- —
il

(9aR,108)-10-((R)-(2- 4 75 £ )(HF B % £ ) B £ )-4- §% & -
8,9,92a,10- V04, -7TH- UL & 3£ [1°,27:4, 5| HL & 3£ [1,2-b | BE £ -3,5- —
il
(9aR,10S)-10-(EE(2-F 7 &) B £L)-4-F8 ££-8,9,9a,10-TU &,- 7TH-
M H[1°,27:4, 5] 0FEIEFH[1,2-b]BEER-3,5- i ;
(9aR,108)-10-((R)-(3,5- — & FE E)G-F FE B ) H H)-4- T E -
8,9,92a,10- V04, -7TH- UL & 3£ [1°,27:4, 5| HL & 3£ [1,2-b | BE £ -3,5- —
il

(9aR,108)-10-((R)-(2,6- — &, % (% £ ) H £ )-4- 5T & -
8,9,92a,10- V04, -7TH- UL & 3£ [1°,27:4, 5| HL & 3£ [1,2-b | BE £ -3,5- —
il

(9aR,108)-10-((R)-(3- B (4- & 7 B ) B OB )-4- 5, A -
8,9,92a,10- V04, -7TH- UL & 3£ [1°,27:4, 5| HL & 3£ [1,2-b | BE £ -3,5- —
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B

(9aR,108)-10-((R)-(2,6- — 45 2 k) (4- 45, 75 KL ) B L )-4- FE XL -
8,9,92,10- U &, - 7TH- MR J[1°,2°:4, 5] L 0 - [ 1,2-b] BE 1% -3,5-
B

(9aR,108)-10-((R)-(2,6- — & 2 k) (3- 45, 75 KL ) B BL )-4- FE XL -
8,9,92,10- /U &, - 7TH- ML IR J[1°,2°:4, 5] L 0 - [ 1,2-b] BE 1 -3,5-
B

(9aR,108)-10-((S)-(3- f. 2 5£)(3,4,5- = @ A AL ) B L )-4- FE AL -
8,9,92,10- U &, - 7TH- MR J[1°,2°:4, 5] L 0 - [ 1,2-b] BE 1% -3,5-
B

(9aR,108)-10-((S)-(2- f 2 &6 ) (FE 5L ) B %K) -4- ¥ 5 -8,9,9a,10- 7T
S -TH-UEIE 17,2724, 5] BR I [1,2-D DR -3,5- i
(9aR,108)-10-((R)-(3,4- — & 74 & (7K £ ) H & )-4- ¥ & -
8,9,92,10- U &, - 7TH- MR J[1°,2°:4, 5] L 0 - [ 1,2-b] BE 1% -3,5-
B

(9aR,108)-10-((S)-(3,4- & 7 2 )(2- F o &) B B )-4- FE & -
8,9,92,10- U &, - 7TH- MR J[1°,2°:4, 5] L 0 - [ 1,2-b] BE 1% -3,5-
B

(9aR,108)-10-((S)-(3,5- & 7 2 )(2- F o &) B B )-4- FE & -
8,9,92,10- U &, - 7TH- MR J[1°,2°:4, 5] L 0 - [ 1,2-b] BE 1% -3,5-
B

(9aR,108)-10-((S)-(2- & 7 % )(3- H) HOEL )-4- FTORL -
8,9,92,10- U &, - 7TH- MR J[1°,2°:4, 5] L 0 - [ 1,2-b] BE 1% -3,5-
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B

(9aR,108)-10-((S)-(4-F-2- FHE FERL) (2- AR KL ) B AL ) -4- AL
8,9,92,10- U &, - 7TH- MR J[1°,2°:4, 5] L 0 - [ 1,2-b] BE 1% -3,5-
B

(9aR,108)-10-((S)-(2- & % % )(4- ) H A )-4- 58 A -
8,9,92,10- U &, - 7TH- MR J[1°,2°:4, 5] L 0 - [ 1,2-b] BE 1% -3,5-
B

(9aR,108)-10-((S)-(4- F 2 &6 ) (FE &L ) B &K )-4- ¥ 5 -8,9,9a,10- 7T
S -TH-UEIE 17,2724, 5] BR I [1,2-D DR -3,5- i
(9aR,108)-10-((S)-(3- @A H) R E ) B £ )-4- F£ 5 -8,9,9a,10- 70
S -TH-UEIE 17,2724, 5] BR I [1,2-D DR -3,5- i
(9aR,108)-10-((S)-(3- B ) (4- B B A )-4- 5% A -
8,9,92,10- U &, - 7TH- MR J[1°,2°:4, 5] L 0 - [ 1,2-b] BE 1% -3,5-
B

(9aR,108)-10-((S)-(2,6- = @ 78 & (K £ ) H H )-4- F A& -
8,9,92,10- U &, - 7TH- MR J[1°,2°:4, 5] L 0 - [ 1,2-b] BE 1% -3,5-
B

(9aR,108)-10-((S)-(2,6- — & 7 2 )(3- @ 7 &) B B )-4- FE & -
8,9,92,10- U &, - 7TH- MR J[1°,2°:4, 5] L 0 - [ 1,2-b] BE 1% -3,5-
B

(9aR,108)-10-((S)-(2,6- — & 7 2 ) (4- 7 &) B B )-4- FE & -
8,9,92,10- U &, - 7TH- MR J[1°,2°:4, 5] L 0 - [ 1,2-b] BE 1% -3,5-
B
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(9aR,108)-10-((R)-(3-& A E)(3,4,5- =& K E) H H)-4- 58 H -
8,9,9a,10-VU & -7TH-ME0& - [1°,27:4, 5] bR R 3 [1,2-b] BEE-3,5-
el

(9aR,108)-10-((R)-(2,3- _ @ A E)4-\F K &) H EH)-4- T E -
8,9,9a,10-VU & -7TH-ME0& - [1°,27:4, 5] bR R 3 [1,2-b] BEE-3,5-
el

(9aR,10S)-10-((R)-(4- 5 7 A (A H 7 £ ) B 5 )-4- 5L A& -
8,9,9a,10-VU & -7TH-ME0& - [1°,27:4, 5] bR R 3 [1,2-b] BEE-3,5-
Pl

(9aR,10R)-10-((S)-(4- 5 7 A (A H 7 £ ) H 5 )-4- 5L A& -
8,9,9a,10-VU & -7TH-ME0& - [1°,27:4, 5] bR R 3 [1,2-b] BEE-3,5-
el

(9aR,108)-10-((R)-(4-& A E (K H ) HH F)-4-F€ £ -8,9,9a,10-11
- TH-MEIE H[1°,27:4, 5L [ 1,2-b] BEEE-3,5- "
(9aR,108)-10-(EE(4- g A E) FH AL )-4- 58 ££-8,9,9a,10- VU & -7H-1
M FE[1°,27:4, 5] FE[1,2-bBEE-3,5- i ;
(9aR,10S)-10-((S)-(3,4- 5 7 A )(4- w8 7 A ) H B )-4- FL & -
8,9,9a,10-VU & -7TH-ME0& - [1°,27:4, 5] bR R 3 [1,2-b] BEE-3,5-
el

(9aR,10S)-10-((S)-(4- 7 -2- H BL 7 A0 ) (4- 8 75 A ) FH A )-4- FR A -
8,9,9a,10-VU & -7TH-ME0& - [1°,27:4, 5] bR R 3 [1,2-b] BEE-3,5-
el

(9aR,105)-10-((R)-(2,3- " & A &) (2,4- 5 A5 ) H B )-4-FE A -
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C267983A.docx

113134345

8,9,92a,10- V04, -7TH- UL & 3£ [1°,27:4, 5| HL & 3£ [1,2-b | BE £ -3,5- —
il

(9aR,10R)-10- (& (4- & 7 £ ) B £ )-4-¥8 £ -8,9,9a,10- VU4 - 7TH-L
M H[1°,27:4, 5] 0FEIEFH[1,2-b]BEER-3,5- i ;
(9aR,108)-10-((R)-(2,3- & A B )GB- 7 K &) H A )-4- KA -
8,9,92a,10- V04, -7TH- UL & 3£ [1°,27:4, 5| HL & 3£ [1,2-b | BE £ -3,5- —
il

(9aR,108)-10-((S)-(3,5- & 78 B )(4- & A A ) B B )-4- 5 A -
8,9,92a,10- V04, -7TH- UL & 3£ [1°,27:4, 5| HL & 3£ [1,2-b | BE £ -3,5- —
il
(9aR,108)-10-((S)-(3,4- Z 7 H)(3,5- 5 &) H H)-4- 58 -
8,9,92a,10- V04, -7TH- UL & 3£ [1°,27:4, 5| HL & 3£ [1,2-b | BE £ -3,5- —
il

(9aR,108)-10-((R)-(3,4- ~ & A B )GB-F K &) H A )-4- KA -
8,9,92a,10- V04, -7TH- UL & 3£ [1°,27:4, 5| HL & 3£ [1,2-b | BE £ -3,5- —
il

(9aR,10S)-10-( (3,4~ — &, 76 £ ) B £ )-4- ¥8££-8,9,92,10- I & -
TH-DEEIE 3£ [1°,27:4, 5 0 BE [ 1,2-b | BEBE-3,5- [
(9aR,108)-10-( & (2,4- & A5 ) B £ )-4- 58 £ -8,9,9a,10-PU &, -
TH-DEIE FF[1°,27:4,510EBRH[1,2-b] R -3,5- [
(9aR,108)-10-((R)-(2,5- = & 7K A (K A ) H A )-4- & A -
8,9,92a,10- V04, -7TH- UL & 3£ [1°,27:4, 5| HL & 3£ [1,2-b | BE £ -3,5- —
il
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(9aR,108)-10-((R)-(2,5- — & 7 B )(4- @ 4 &) H A )-4- FE A -
8,9,9a,10- V0 &, -7TH-MEIE J£[1°,27:4,5] 0L 0 3 [ 1,2-b] BEBE-3,5-
H -
(9aR,108)-10-((R)-(2,5- @ £)(3,4- Z @ AR5 H A )-4-FE A -
8,9,9a,10- V0 &, -7TH-MEIE J£[1°,27:4,5] 0L 0 3 [ 1,2-b] BEBE-3,5-
H -
(9aR,108)-10-((S)-(3,5- = @ 78 & (R &) H A )-4- F A& -
8,9,9a,10- V0 &, -7TH-MEIE J£[1°,27:4,5] 0L 0 3 [ 1,2-b] BEBE-3,5-
H -
(9aR,108)-10-((R)-(2,5- — & 7 B )(3- @ 4 &) H A )-4- FE A -
8,9,9a,10- V0 &, -7TH-MEIE J£[1°,27:4,5] 0L 0 3 [ 1,2-b] BEBE-3,5-
H -
(9aR,108)-10-((R)-(2,4- @A £)(3,4- “ @ AR5 H A )-4-FE A -
8,9,9a,10- V0 &, -7TH-MEIE J£[1°,27:4,5] 0L 0 3 [ 1,2-b] BEBE-3,5-
H -
(9aR,108)-10-((S)-(4- & 78 & A H 7 &) B & )-4- 7 A& -
8,9,9a,10- V0 &, -7TH-MEIE J£[1°,27:4,5] 0L 0 3 [ 1,2-b] BEBE-3,5-
H -
(9aR,108)-10-((R)-(2,4- — & A& B )(4- @ 4 &) H A )-4- FE A -
8,9,9a,10- V0 &, -7TH-MEIE J£[1°,27:4,5] 0L 0 3 [ 1,2-b] BEBE-3,5-
H -
(9aR,108)-10-((R)-(2,4- — & 74 & (7K £ ) H & )-4- ¥ & -

8,9,9a,10_E§(‘—7H—HttD%#[1”2’4’5]Httﬂ%#[l,z—b]”&ﬂ%—:&,s—:
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el

(9aR,10S)-10-((R)-(2,4- = &, 7K £ )(3- & & A ) H A6 )-4- 5 A -
8,9,9a,10-PUF -7TH-MEIE H-[1°,27:4, 5] 0L H£[1,2-b] BEEE-3,5-
el

(9aR,105)-10-((R)-(2,3- = & 7 £ )( 7K A ) H A )-4- 58 & -
8,9,9a,10-PUF -7TH-MEIE H-[1°,27:4, 5] 0L H£[1,2-b] BEEE-3,5-
el

(9aR,10S5)-10-((S)-(2,3- & 7 £ )(4- . 7= A ) H B )-4- 58 A -
8,9,9a,10-PUF -7TH-MEIE H-[1°,27:4, 5] 0L H£[1,2-b] BEEE-3,5-
el
(9aR,10S)-10-((R)-(4- i -2- FH AT B ) (4- 3 25 A6 ) B A )-4- PR A -
8,9,9a,10-PUF -7TH-MEIE H-[1°,27:4, 5] 0L H£[1,2-b] BEEE-3,5-
el

(9aR,10S)-10-((R)-(3,4- = &, 7K & )(4- & 4 A ) H A6 )-4- 5 A -
8,9,9a,10-PUF -7TH-MEIE H-[1°,27:4, 5] 0L H£[1,2-b] BEEE-3,5-
el
(9aR,105)-10-((R)-(3,4- "5 A B ) (4-F A 4 ) B B )-4-FEA-2- (58
B AE)-8,9,9a,10- VU - TH-MEIZ - [1°,27:4, S| IE IR - [1,2-b] B2 I
-3,5- [ s

(9aR,105)-10-((S)-(2,3- & 7 £ )(3- . 7= A ) H B )-4- 58 A -
8,9,9a,10-PUF -7TH-MEIE H-[1°,27:4, 5] 0L H£[1,2-b] BEEE-3,5-
el
(9aR,105)-10-((R)-(3,4- “H A £)(3,5- 5 A5 ) H &) -4-FE A -
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8,9,9a,10-VU & -7TH-ME0& - [1°,27:4, 5] bR R 3 [1,2-b] BEE-3,5-
i
(9aR,10S)-10-((R)-(3,5- — & K B )4- & 7 £ ) H E)-4- ¥ H -
8,9,9a,10-VU & -7TH-ME0& - [1°,27:4, 5] bR R 3 [1,2-b] BEE-3,5-
i
(9aR,108)-10-((S)-(2,5- — & % #)( 3 £ ) B £ )-4- KT % -
8,9,9a,10-VU & -7TH-ME0& - [1°,27:4, 5] bR R 3 [1,2-b] BEE-3,5-
i
(9aR, 108)-10-(($)-(2,5- = 7, % 56 ) (4- 57, % 26 ) B 2% )-4- F 2K -
8,9,9a,10-VU & -7TH-ME0& - [1°,27:4, 5] bR R 3 [1,2-b] BEE-3,5-
i
(9aR, 108)-10-(($)-(2,5- - 57 H)(3,4- — 51 A 26 ) -4- FO B
8,9,9a,10-VU & -7TH-ME0& - [1°,27:4, 5] bR R 3 [1,2-b] BEE-3,5-
i
(9aR,108)-10-((R)-(3,5- — 5 3 £ )( % %) H 5 )-4- 5T 5 -
8,9,9a,10-VU & -7TH-ME0& - [1°,27:4, 5] bR R 3 [1,2-b] BEE-3,5-
i
(9aR, 108)-10-((S)-(2,4- 47 % 55 ) (4- 57 % 55 ) HF 5 )-4- F 2 -
8,9,9a,10-VU & -7TH-ME0& - [1°,27:4, 5] bR R 3 [1,2-b] BEE-3,5-
i
(9aR,108)-10-((S)-(2,4- — & % H)( 3 £ ) B £ )-4- ¥T % -
8,9,9a,10-VU & -7TH-ME0& - [1°,27:4, 5] bR R 3 [1,2-b] BEE-3,5-
i

5 21 H(GEHTHIEE BB E)

C267983A.docx

113134345 FEESE A0101 1132049521-0



202517646

(9aR,108)-10-((S)-(2,4- — %, 5 £ )(3- . 5 £ ) B B )-4- ¥ % -
8,9,9a,10-PU &, -7H-TE0Z 3£ [1°,2°:4, 5] 12 3£ [1,2-b]BE1£-3,5-
I ;

(9aR,108)-10-((S)-(2,4- ~ & A ) (3,4- _Fm A ) B )-4- 5 A -
8,9,9a,10-PU &, -7H-TE0Z 3£ [1°,2°:4, 5] 12 3£ [1,2-b]BE1£-3,5-
I ;

10-( £ (3- &5, 25 25 ) B £L )-4- ¥% £ -8,9,9a,10- PU &, -7H- It 0% If
[1°,27:4, 510008 [ 1,2-D BENE-3,5- FfH ;

4-((R)-(3- H )((9aR,108)-4- ¥& K -3,5- — ] & X -
3,5,8,9,9a,10- N &-7TH-MEIZ 3£ [1°,27:4,5] 12 3£ [1,2-b]BEE - 10-
B HED R R

(9aR,10S)-10-((S)-(4- & 3 & )(3- By BOEL )-4- KRR -
8,9,9a,10-PU &, -7H-TE0Z 3£ [1°,2°:4, 5] 12 3£ [1,2-b]BE1£-3,5-
il

(9aR,108)-10-((R)-(3- & & A )(3- B BOA )-4- 1A -
8,9,9a,10-PU &, -7H-TE0Z 3£ [1°,2°:4, 5] 12 3£ [1,2-b]BE1£-3,5-
il

(9aR,108)-10-((S)-(2- J& & A )(4- A H A )-4- A -
8,9,9a,10-PU &, -7H-TE0Z 3£ [1°,2°:4, 5] 12 3£ [1,2-b]BE1£-3,5-
il

(9aR,108)-10-((R)-(2- 38 & B )(4- i 25 £ ) B E )-4- 5T £ -
8,9,9a,10-PU &, -7H-TE0Z 3£ [1°,2°:4, 5] 12 3£ [1,2-b]BE1£-3,5-
il

5 22 H (GEHTHIEE BB E)

C267983A.docx

113134345 FEESE A0101 1132049521-0



202517646

(9aR,105)-10-((S)-(3- & 2 & )( A H & & ) H £ )-4- 5 & -
8,9,9a,10-VU & -7TH-ME0& - [1°,27:4, 5] bR R 3 [1,2-b] BEE-3,5-
el

(9aR,10S)-10-((S)-(3- & 7K £ )(3- & & £ ) H A )-4- 5§ & -
8,9,9a,10-VU & -7TH-ME0& - [1°,27:4, 5] bR R 3 [1,2-b] BEE-3,5-
el

(9aR,10S)-10-((R)-(3- & 7 £ )(4- & & A ) H & )-4- 5§ 5 -
8,9,9a,10-VU & -7TH-ME0& - [1°,27:4, 5] bR R 3 [1,2-b] BEE-3,5-
el
(9aR,105)-10-((R)-(3- 5 A5 ) (4- A A ) B AL )-4- 58 B:-7,7- H
#:-8,9,9a,10-VU & -7H-0EOZ F-[1°,27:4, 5] ORI H-[1,2-b] BEIE-3,5-
Y 5
(9aR,10R)-10-((S)-(3- A5 ) (4- A A ) B AL )-4- 58 B:-7,7- H
#:-8,9,9a,10-VU & -7H-0EOZ F-[1°,27:4, 5] ORI H-[1,2-b] BEIE-3,5-
Y 5
(75,9aR,10S)-10-((R)-(3- 5 4= £ ) (4- . 7 & ) FH 55 )-4- FE A -7- H
#:-8,9,9a,10-VU & -7H-0EOZ F-[1°,27:4, 5] ORI H-[1,2-b] BEIE-3,5-
Y 5
(75,9aR,10R)-10-((S)-(3- 5 4 £ ) (4- 3 7 & ) FH B )-4- FE A -7- H
#:-8,9,9a,10-VU & -7H-0EOZ F-[1°,27:4, 5] ORI H-[1,2-b] BEIE-3,5-
Y 5
(7R,9aR,10S)-10-((R)-(3- 5 7= £ ) (4- 3 25 4 ) HH B )-4- F8 A -7 - HH

%_8797921,10‘E§_7H_Htt[{%#[l ’:2’4:5]Htt[[%#[l72_b]ugﬂ%_375_

5 23 H(GEHTHIEE BB E)

C267983A.docx

113134345 FEESE A0101 1132049521-0



202517646

FH s
(7R,9aR,10R)-10-((S)-(3- % 7 B ) (4- | 7 B ) FH B )-4- 58 A& -7-H
#:-8,9,9a,10-VU & -7H-0EOZ F-[1°,27:4, 5] ORI H-[1,2-b] BEIE-3,5-
FH s

(85,9aR,10S)-10-( % (3- & 7 £ ) B £ )-4- 58 & -8- H & A -
8,9,9a,10-VU & -7TH-ME0& - [1°,27:4, 5] bR R 3 [1,2-b] BEE-3,5-
el

(8R,9aR,108)-10-( % (3- & & A ) H B )-4- T A -8- H & A -
8,9,9a,10-VU & -7TH-ME0& - [1°,27:4, 5] bR R 3 [1,2-b] BEE-3,5-
el

(10aR,118)-11- _— K H E -4-¥& E-7,8,10a,11- VU & - 1 0H- BE [E 3
[1°,6°:4, 50k FH[2,1-¢c][1,4]EE0E-3,5- fH ;

11- % HE 45 H-7.8,9,10,10a,1 1 -G EFE[1°,27:4,5] HE &
JE[1,2-b]BEnE-3,5- [ ;

11- % HE 45 H-7.8,9,10,10a,1 1 -G EFE[1°,27:4,5] HE &
JE[1,2-b]BEnE-3,5- [ ;

11-( B8 (- o A ) FH B )-4- #1856 -7,8,9,10,10a,11- /X & ML BE FF
[1°,27:4,5]0bb 0 [ 1,2-b|BERE-3,5-

11-( B8 (- o A ) FH B )-4- #1856 -7,8,9,10,10a,11- /X & ML BE FF
[1°,27:4, 5|0 EEFE[1,2-b|BEEE-3,5- —f{ ;

11- R E-4-5F8E-7,8,10a,11-VU G -10H-BEEE H-[1°,6”:4,5] 0t
BEEI[2,1-c][1,4]EENRE-3,5- [ ;

11_ : % Eﬁ % _4_ ;g‘(. % _7_ E'El % ‘7,8,9,10,102{,11— 7\_\‘ ‘C:TE(A HH: l]% 9\:1,:

5 24 H(GEHTHIEE BB E)

C267983A.docx

113134345 FEESE A0101 1132049521-0



202517646

[1°,27:4, 510k [1,2-b]BEER-3,5- ff

3-FH AT B2 (9aR,10S)-10-( % (4- 55 75 A ) H A6)-3,5- [l 5 5
3,5,8,9,9a,10- /N &, -7TH-MEIZ 3£ [1°,2°:4, 5 0BE & 3f [ 1,2-b] B 1 -4-
I

3-HH BT % (9aR,108)-10-( 8 (3- &5 FE £ ) H ££)-3,5- —fI & £ -
3,5,8,9,9a,10- /N &, -7TH-MEIZ 3£ [1°,2°:4, 5 0BE & 3f [ 1,2-b] B 1 -4-
I

Z B% (9aR,10S8)-10-( & (3- ) H A )-3,5- il | A -
3,5,8,9,9a,10- /N &, -7TH-MEIZ 3£ [1°,2°:4, 5 0BE & 3f [ 1,2-b] B 1 -4-
I

T B% (9aR,10S)- 10-( % (3- &, & &) H £)-3,5- Z Al & & -
3,5,8,9,9a,10- /N &, -7TH-MEIZ 3£ [1°,2°:4, 5 0BE & 3f [ 1,2-b] B 1 -4-

I

ik % (9aR,10S)-10-( % (3- ) H A )-3,5- il | A -
3,5,8,9,9a,10- /N &, -7TH-MEIZ 3£ [1°,2°:4, 5 0BE & 3f [ 1,2-b] B 1 -4-
R EN AR

B B% 1-(((9aR,108)-10-( % (4- & oK A ) H 5 )-3,5- il & & -
3,5,8,9,9a,10- /N & -7H-OHE 0% 3£ [1°,2:4, ST OHE 128 3 [1,2-b ] 3 [ -4-
BEE)CEREOAR

IS (S)-((12-(EE(3-F R B &6)-3,5- & £-3,5,7,8,9,10- %
S-12H- “BRIEFE[1,2-a:1,67-d][1,2,4] S E-4- B EZ) HEFE 2
g

i}

¢ B% (((9aR,108)-10-( B (4- & 7K A ) B A )-3.5- il | &

5 25 H(GEHTHIEE BB E)

C267983A.docx

113134345 FEESE A0101 1132049521-0



202517646

3,5,8,9,9a,10- /N & -7TH-UL 0% 3 [1°,2°:4, 5] UhL 28 3 [1,2-b] B 12 -4-
B RAE) HAMQ-HEEA LB

i B% 1-(((9aR,10S)-10-( & (3- & 7= £ ) H £ )-3.5- =l & £ -
3,5,8,9,9a,10- /N & -7TH-UL 0% 3 [1°,2°:4, 5] UhL 28 3 [1,2-b] B 12 -4-
B RE) LA LA

ife B (((9aR,108)-10-( % (4- & 7 A ) £ )-3,5- = fll &/ A -
3,5,8,9,9a,10- /N &, -7TH-MEIZ 3£ [1°,2°:4, 5 0BE & 3f [ 1,2-b] B 1 -4-
B A ) B AR AR

ife B (((9aR,108)-10-( % (4- & 7 A ) £ )-3,5- = fll &/ A -
3,5,8,9,9a,10- /N &, -7TH-MEIZ 3£ [1°,2°:4, 5 0BE & 3f [ 1,2-b] B 1 -4-
B EA)H BB LA

ife B (((9aR,108)-10-( % (3- & 7 A ) H £ )-3,5- = il &/ 4 -
3,5,8,9,9a,10- /N &, -7TH-MEIZ 3£ [1°,2°:4, 5 0BE & 3f [ 1,2-b] B 1 -4-
B A ) B AR AR

ife B (((9aR,108)-10-( % (3- & 7 A ) H £ )-3,5- = il &/ 4 -
3,5,8,9,9a,10- /N &, -7TH-MEIZ 3£ [1°,2°:4, 5 0BE & 3f [ 1,2-b] B 1 -4-
B EA)H BB LA

ife B (((9aR,108)-10-( % (3- & 7 A ) H £ )-3,5- = il &/ 4 -
3,5,8,9,9a,10- /N &, -7TH-MEIZ 3£ [1°,2°:4, 5 0BE & 3f [ 1,2-b] B 1 -4-
) A A AR RN AR

i B% (((9aR,105)-10-((R)-(4- 57 £ ) &) H 55)-3,5- Al & 5
3,5,8,9,9a,10- /N &, -7TH-MEIZ 3£ [1°,2°:4, 5 0BE & 3f [ 1,2-b] B 1 -4-
B A ) B AR AR

5 26 H (EHTHIEE BB E)

C267983A.docx

113134345 FEESE A0101 1132049521-0



202517646

B % BE (((9aR,108)-10-(  (3- 5 7 B ) H £ )-3,5-  fll & £ -
3,5,8,9,9a,10- /N & -7TH-DHL0Z 3 [1°,27:4, 5 0L 1 3 [ 1,2-b] I 12 -4-
B AR AR
R AL (S)-((12-( (3- g 25 AL ) H £6)-3,5- I & £6-3,5,7,8,9,10-7%
- 12H- “BEERIE[1,2-a:17,67-d][1,2,4] =& -4-5) & A H A5 H
g
L- G B % (((9aR,108)-10-( % (4- 5 7 &) B A)-3,5- “ Il & &
3,5,8,9,9a,10- /N & -7TH-DHL0Z 3 [1°,27:4, 5 0L 1 3 [ 1,2-b] I 12 -4-
B AR AR
AR B FHEE (9aR,108)-10-(BE (4w 7R ) B BE)-3,5- Al | A
-3,5,8,9,9a,10- /N & -TH-TE0E - [1°,27:4, 5| 0E 1E 3£ [ 1,2-b] B 1% -4-
g
7B (B B B BE HH S (((9aR, 108)-10- (B (4- &, 5 B ) H BE)-3,5-
(A 57 £ -3,5,8,9,9a,10- 73 &, - TH-ME 0% - [1°,2°:4, 5] 0 8% [ 1,2-b]
WEIR-4-BL) F ) FHARS
2-(((((9aR,10S)-10-( % (4- B H E)-3.5- Ol & A -
3,5,8,9,9a,10- /N & -7TH-DHL0Z 3 [1°,27:4, 5 0L 1 3 [ 1,2-b] I 12 -4-
) EE) L EE)BIRE) 85 LB H AR
K
2-((((((9aR,10S)-10-( % (4- 5 7 A ) H £ )-3,5- — fll &
3,5,8,9,9a,10- /N & -7TH-DHL0Z 3 [1°,27:4, 5 0L 1 3 [ 1,2-b] I 12 -4-
B EE)HEA)IRE) f4)-2-H AN B H AR
F H B 8% a2 B ECH TS RAEY) -

5 27 H(GEHTHIEE B EEE)

C267983A.docx

113134345 FEESE A0101 1132049521-0



202517646

[55°Kk7H21]
—iEREEH V) - S WA KIE T —IH (LG Vs L B %
EET R 2 BB RS AR Y R — B MRS B AT A7 B -
s oKIH22]

—fEH G > HEZEFANE ZW0FKE1 2200 {E—IH Z{EaP)=k
HBegE Fal gz 2 M RS RAEY) R — S R Ia RS TR A -
[5F°kTH23]

—fERREZ TE  HEaRAEFEZFERRIEGREANE L
MEEKFI 20T E—TH ZAL BB B %8 F Al itz 2 B s H O G B AR
Y -

A oKTH24]

MEFE KA EZ200E—IH ZALEY) > BB 8 E a2 2 B s T RS
Y HAEZER -

CEREEVRD

MEFE KA EZ200E—IH ZALEY) > BB 8 E a2 2 B s T RS
BV > HARIEERE -

A oKTH26]

— RN CKIH L 220H{E—IH ALY Ee L B %8 b AT 27 2 B s LT
fe Ry iR > HAREE AR EF R 2R -

5 28 H (EHTHIEE M EEE)

C267983A.docx

113134345 FEESE A0101 1132049521-0



202517646 1144018108 FFHEETE

[ 0HH 35 S A

[55°KTH1]
—HE T —Z(LEYRHEE FHEZ 8 - TREREY 528
BEYEOKEY
4 ?/G 2 o
NS e AL NP o
\N/N‘\E/r!l\) \N‘/N\E)\C} “\N/N O
4 o/G 0 O/G o

=Znn
=Cull
=l

]
7 o
O (R,
Y NT S
. N
N
;i Y :

HFGHH » 5GHREEH-C(O)R? » -C(0)-OR" + -C(R),-0-C(O)R" I
-C(R%),-0-C(0)-OR" » Hr G —RYBILHAHEC-Calii £ - HE—R%%
HE(C,-Cali 5

nf%0 ~ 152 ;

HF—R’FTsMe » OH » OMe=(E 5 AYETR

% 1 HEGEHIH EEAEE)

C267983BX20250110C.docx

1131343458 AR 1141 H10H
113134345 FEHESE A0202 1143010224-0



202517646 1144018108 FFHEETE

Ty TRy

J T

(R¥)q (R},

HbE—RY4EITHEEHF ~ Cl1 ~ Me ~ OMe ~ CF; ~ OCF;ECN ;5 H
B—qIBIL 50 ~ 1302 -
GRRER)|

MEFRKFENALGY R EE L 2 - TTIRREY) - HERE
YEKEY) » S —RY%HHARYAC-Cali & -

#AoKIH3]

MEFRKFENALGY R EE L 2 - TTIRREY) - HERE

MEAKEY)  HPzba R Tl —%&

S G
0 Ry o R O (R¥n
S rlq_.-——'\/ o N,.-r-‘\/ a, N
sty LI L
N/ “\E/ N/ : 0 N’/ -
¥ ¥ , v
G e G
4 O o/ Q O/ QO

LA
=Cuiln

5 2 HEHIH EEAEE)

C267983BX20250110C.docx

1131343458 AR 1141 H10H
113134345 FEHESE A0202 1143010224-0



202517646

]
D/ O
O (R,
S NT S
. N
N
)54 Y :

nf%0 ~ 152 ;

11401 A10H FrizS1E

HF—R’FTsMe » OH » OMe=(E 5 AYETR

HbSg—R&EITTHEEH -F - Cl~ Me » OMe ~ CF; ~ OCF; &

CN o
[5704]
AR 2 (LS PSS 92 2 5

YISk =Y > ZLEPEEE ¢
33

34

% 3 HEHIH EEAEE)

C267983BX20250110C.docx

113134345 FEHESE A0202

CILRRREY - H2ERE

1131343458 AR 1141 H10H
1143010224-0



202517646 1144018108 FFHEETE

36

38

40

45

46

4 HEEHIH EEAEE)

C267983BX20250110C.docx

1131343458 AR 1141 H10H
113134345 FEHESE A0202 1143010224-0



202517646 1144018108 FFHEETE

48

49

50

52

53

5 HEGEHIH FEAEEE)

C267983BX20250110C.docx

1131343458 AR 1141 H10H
113134345 FEHESE A0202 1143010224-0



202517646 1144018108 FFHEETE

54

61

62

63

64

% 6 H(EHIH FEAEE)

C267983BX20250110C.docx

1131343458 AR 1141 H10H
113134345 FEHESE A0202 1143010224-0



202517646 1144018108 FFHEETE

65

70

72

74

75

5 7 HEGEYIH EEAEEE)

C267983BX20250110C.docx

1131343458 AR 1141 H10H
113134345 FEHESE A0202 1143010224-0



202517646 1144018108 FFHEETE

76

77

78

79

80

% 8 H(EHIH FEAEE)

C267983BX20250110C.docx

1131343458 AR 1141 H10H
113134345 FEHESE A0202 1143010224-0



202517646 1144018108 FFHEETE

81

82

83

84

85

9 H(GEHIH FEAEE)

C267983BX20250110C.docx

1131343458 AR 1141 H10H
113134345 FEHESE A0202 1143010224-0



202517646 1144018108 FFHEETE

87

88

89

90

91

% 10 H(GEHTHIEE BB E)

C267983BX20250110C.docx

1131343458 AR 1141 H10H
113134345 FEHESE A0202 1143010224-0



202517646 1144018108 FFHEETE

93

94

95

96

97

5 11 HGEHTHEE B ERE)

C267983BX20250110C.docx

1131343458 AR 1141 H10H
113134345 FEHESE A0202 1143010224-0



202517646

98

99

100

101

102

C267983BX20250110C.docx

113134345

FEHESE A0202

% 12 H(EEHTH

=4 E‘

iH <3

HHEE)

11401 A10H FrizS1E

1131343458 AR 1141 H10H
1143010224-0



202517646 1144018108 FFHEETE

103
104 OH O
105 OH O

s oKIES ]

—HEEHEECY > HEESWHERKHI 24T E-H LBV L%
ErTpiz 288 - REEY - DB2EBYEOKEY) > kNS EERE A LA
PEZ Z B o
EEEED)

—HH e HESERERANE ZWFEKREIZ24FEH G
HEgg b2 28 - IREEY - LB ERBYESOREY) > k—kZiEE
KOS TEBL A o
[E5°KTH7]

—REEEKIH I E4F E—IH bW LB g L a2 28 -~ 1188

5 13 H(GEHTHIEE BB E)

C267983BX20250110C.docx

1131343458 AR 1141 H10H
113134345 FEHESE A0202 1143010224-0



202517646 114401 5108 FHEEE
BT - EEREYISOKAY) o LA -
I

R RTE R4 (R S s
B - ERREITK LY K ARARTE -
)

R RTE AT (T (LR T TR B - T
S - E RS S R SO R R R R R E A -

B R HT - TIAS

o

5 14 H(GEYTHEE B ERE)

C267983BX20250110C.docx

1131343458 AR 1141 H10H
113134345 FEHESE A0202 1143010224-0



	Page 1 - First Page
	Page 2 - First Page
	Page 3 - Abstract
	Page 4 - Abstract
	Page 5 - Description
	Page 6 - Description
	Page 7 - Description
	Page 8 - Description
	Page 9 - Description
	Page 10 - Description
	Page 11 - Description
	Page 12 - Description
	Page 13 - Description
	Page 14 - Description
	Page 15 - Description
	Page 16 - Description
	Page 17 - Description
	Page 18 - Description
	Page 19 - Description
	Page 20 - Description
	Page 21 - Description
	Page 22 - Description
	Page 23 - Description
	Page 24 - Description
	Page 25 - Description
	Page 26 - Description
	Page 27 - Description
	Page 28 - Description
	Page 29 - Description
	Page 30 - Description
	Page 31 - Description
	Page 32 - Description
	Page 33 - Description
	Page 34 - Description
	Page 35 - Description
	Page 36 - Description
	Page 37 - Description
	Page 38 - Description
	Page 39 - Description
	Page 40 - Description
	Page 41 - Description
	Page 42 - Description
	Page 43 - Description
	Page 44 - Description
	Page 45 - Description
	Page 46 - Description
	Page 47 - Description
	Page 48 - Description
	Page 49 - Description
	Page 50 - Description
	Page 51 - Description
	Page 52 - Description
	Page 53 - Description
	Page 54 - Description
	Page 55 - Description
	Page 56 - Description
	Page 57 - Description
	Page 58 - Description
	Page 59 - Description
	Page 60 - Description
	Page 61 - Description
	Page 62 - Description
	Page 63 - Description
	Page 64 - Description
	Page 65 - Description
	Page 66 - Description
	Page 67 - Description
	Page 68 - Description
	Page 69 - Description
	Page 70 - Description
	Page 71 - Description
	Page 72 - Description
	Page 73 - Description
	Page 74 - Description
	Page 75 - Description
	Page 76 - Description
	Page 77 - Description
	Page 78 - Description
	Page 79 - Description
	Page 80 - Description
	Page 81 - Description
	Page 82 - Description
	Page 83 - Description
	Page 84 - Description
	Page 85 - Description
	Page 86 - Description
	Page 87 - Description
	Page 88 - Description
	Page 89 - Description
	Page 90 - Description
	Page 91 - Description
	Page 92 - Description
	Page 93 - Description
	Page 94 - Description
	Page 95 - Description
	Page 96 - Description
	Page 97 - Description
	Page 98 - Description
	Page 99 - Description
	Page 100 - Description
	Page 101 - Description
	Page 102 - Description
	Page 103 - Description
	Page 104 - Description
	Page 105 - Description
	Page 106 - Description
	Page 107 - Description
	Page 108 - Description
	Page 109 - Description
	Page 110 - Description
	Page 111 - Description
	Page 112 - Description
	Page 113 - Description
	Page 114 - Description
	Page 115 - Description
	Page 116 - Description
	Page 117 - Description
	Page 118 - Description
	Page 119 - Description
	Page 120 - Description
	Page 121 - Description
	Page 122 - Description
	Page 123 - Description
	Page 124 - Description
	Page 125 - Description
	Page 126 - Description
	Page 127 - Description
	Page 128 - Description
	Page 129 - Description
	Page 130 - Description
	Page 131 - Description
	Page 132 - Description
	Page 133 - Description
	Page 134 - Description
	Page 135 - Description
	Page 136 - Description
	Page 137 - Description
	Page 138 - Description
	Page 139 - Description
	Page 140 - Description
	Page 141 - Description
	Page 142 - Description
	Page 143 - Description
	Page 144 - Description
	Page 145 - Description
	Page 146 - Description
	Page 147 - Description
	Page 148 - Description
	Page 149 - Description
	Page 150 - Description
	Page 151 - Description
	Page 152 - Description
	Page 153 - Description
	Page 154 - Description
	Page 155 - Description
	Page 156 - Description
	Page 157 - Description
	Page 158 - Description
	Page 159 - Description
	Page 160 - Description
	Page 161 - Description
	Page 162 - Description
	Page 163 - Description
	Page 164 - Description
	Page 165 - Description
	Page 166 - Description
	Page 167 - Description
	Page 168 - Description
	Page 169 - Description
	Page 170 - Description
	Page 171 - Description
	Page 172 - Description
	Page 173 - Description
	Page 174 - Description
	Page 175 - Description
	Page 176 - Description
	Page 177 - Description
	Page 178 - Description
	Page 179 - Description
	Page 180 - Description
	Page 181 - Description
	Page 182 - Description
	Page 183 - Description
	Page 184 - Description
	Page 185 - Description
	Page 186 - Description
	Page 187 - Description
	Page 188 - Description
	Page 189 - Description
	Page 190 - Description
	Page 191 - Description
	Page 192 - Description
	Page 193 - Description
	Page 194 - Claims
	Page 195 - Claims
	Page 196 - Claims
	Page 197 - Claims
	Page 198 - Claims
	Page 199 - Claims
	Page 200 - Claims
	Page 201 - Claims
	Page 202 - Claims
	Page 203 - Claims
	Page 204 - Claims
	Page 205 - Claims
	Page 206 - Claims
	Page 207 - Claims
	Page 208 - Claims
	Page 209 - Claims
	Page 210 - Claims
	Page 211 - Claims
	Page 212 - Claims
	Page 213 - Claims
	Page 214 - Claims
	Page 215 - Claims
	Page 216 - Claims
	Page 217 - Claims
	Page 218 - Claims
	Page 219 - Claims
	Page 220 - Claims
	Page 221 - Claims
	Page 222 - Claims (revised)
	Page 223 - Claims (revised)
	Page 224 - Claims (revised)
	Page 225 - Claims (revised)
	Page 226 - Claims (revised)
	Page 227 - Claims (revised)
	Page 228 - Claims (revised)
	Page 229 - Claims (revised)
	Page 230 - Claims (revised)
	Page 231 - Claims (revised)
	Page 232 - Claims (revised)
	Page 233 - Claims (revised)
	Page 234 - Claims (revised)
	Page 235 - Claims (revised)

