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12. R A|ERK 1 B egibddh, Lk h 1-[3-(4-T K-k K-1)-A
#£71-1,2,3,4-19 Sk 1-[3-(4-T A -k i -1)-A A ]-2-F 4-1,2,34-09 K-
ok, 1-[3-(4-T A9k K -1)-A A ]-6-F 55-1,2,3,4-09 A-59%%; 1-[3-(4-T
Ak R -1)-R AR )-T-A-2-F K -1,2,3,4-19 A& -oEak; 1-[3-(4- T A -9k ik
D)-AAT-Z AT AR-1,234- WA -Ek; 1-[3-@-T A-%kEA-D)-RA
]34 A - 1H-5ok-2-88; 1-[3-(4-T Aok A-1)-FmA]-6-FARAL-34-—
S-1H-"5 9k -2-BR; 4-[3-(4-T A -2k K -1)- R K -4H- K FF[1,4]% % -3-57;
4-[3-(4-T KK 3 -1)- A K -4H-K 5 [1,4]°8%-3-80; 4-[3-(4-T -9k
AK-1)-FK]-6-F HK-AH-FFF[1,4]°8%-3-87; 6-LBLA-4-[3-(4-T K-k A&
D)-A R 4H-KH (1A% -3-FR; 4-[3-(4-T A -7k k-1)-Am&]-6-F A
3,4- = SG-2H-F F[1,4]°8%; 4-[3-(4-T A"k h-1)-AKL]-6-TK-34-—
£ -2H-FRFF[1,4]°8%; (R)-4-[3-(4-T Aok 35-1)-2-F K A K J-4H-FFH[1,4]
k3-8, (R)-4-[2-F AK-3-(4-A B AR -1-)R K -4H-KF[LA]E%
3-8 (R)-4-[3-(4-T T AR -vkog 3k -1)-2-F &K -A R -4H-KF[ 1,418 %-3-80,
(R)-4-[3-(3-T 2 -8- R & - IR [3.2.1]F £-8)-2-F A -A L - 4H- K F[1 474
%-3-F0; (R)-4-[2-F K-3-3- KA -8- A £-MIK[3.2.1]F -8 )R A ]-4H-K
F[1,41E%-3-87; 4-[3-(4-T Ak K-1-)RK]-6,8- = &.-7-F & -4H-FK 5
[1,4]%8%-3-80; 4-[3-(4-T & -sk Ak -1-) A K 1-6,8-= F R -4H-KH[1,4]%
% -3-87 (81MF2237F); 6-#X T 2 -4-[3-(4- T & -9k "2 & -1-) & & -4H- K 5
[1,4]°8%-3-80; 4-[3-(4-T A9k 8 -1-) R K )-5-F K -4H- K5 [1,4]8%-3-
BR; 4-[3-(4-T Aoku A -1-) R R )-7-F K -4H- K [1,4]8% -3-8; 4-[3-(4-
T AR -1-)E A ]-6-F-7-F8 R -4H- K F[1,4]8% -3-BA; 4-[3-(4-T L%
1) AR )-T7- R -4H-K 5 [1,4]8 % -3-B0; 4-[3-(4-T AR k-1-)A
B 1-6-F-4H- K FH[1,4]°8%-3-B7; 4-[3-(4- T A%k CHE-1-)FE]-7.8-= &
AH- R F[1,4] 8 % -3-BR ; 4-[3-(4- T A wkvg K -1-) & &K -4H-wkb 72 5F
[4,3-b][1,4]%E % -3-8R; 4-[3-(4-F B IR I -1-) A K ]-4H-KF[1,4]% %
3-8 4-[3-(4-R BHRRE A1) R KR )-4H- KRG [1,4]78% -3-B0; 4-[3-(4-T
AR I -1-) R A |-7- B-4H- K FF[1,4]°8%-3-87; 4-[3-(4- T Aok AK-1-)
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AR T-AH-FH 1,418 % -3-80; 4-[3-(4-T T 2ok 3L -1-)A R -4H-F5[1,4]
B%-3-80; 4-[3-(3- T AR-8- R A - IR [3.2.1]F H-8)- K ]-4H-F F[1,4)
BH-3-BR; 4-[3-(4-T ARURSE A -1-) R 3K ]-6-F B -4H- R 5[ 1,4]°8%-3-87;
4-[3-(4-T Aok wg &K -1-) A K 1-6,8- = #.-7- LA -4H- K F[1,4]°& % -3-F7;
4-[3-(4-T Aok=E Ak -1-) A A ]-8- R-4H- K F 1,418 %-3-8; 6-iR-4-[3-(4-T
Aok B -1-) R K )-8- A-4H- K HF[1,4]°8%%-3-80; 4-[3-(4- T R%kee3k-1-)A
H)-8-F AR -AH-FH[1,4]°8%-3-87; (R,S)-4-[3-(4- T kg 3k-1)-2-£ %
A K)-6-F K -4H-FH[1,4]°%-3-F7; (RS)-4-[3-(4-T Aok & -1)-2-£ %
AR -4H-FF[1,4]°8%-3-BA; (-)-4-[3-(4-T Aok 2 -1)-2-# X & K ]-4H-
FIHF[1,4]%8%-3-87; (R.S)-4-[3-(4-T £ %2)-2-F & A& F K- 4H-K 5 [1,4]
&% -3-07; (R,S)-4-[2-# K -3-(3- KA NIK[3.2.1]F &-8)-A KX -4H- K 5
[1,41°8%-3-80; 4-[2-(4-T A% K -1-F 2% AL -4H-FH[1,4]°8%-3-
BF; (R,S)-4-[3-(4- T A %R "€ 3K -1)-2- B A K& J-4H- K FF [1,4] & % -3- 89,
(8)-4-[3-(4- T A -k " K -1)-2- ¥ 3K - & 3K 1-4H- K 5 [1,4] & % -3- B ;
(R)-4-[3-(4- T R oko2 5 -1)-2-F K AR -4H- R [1,4]°8% 3-8 (R)-4-[2-
T &-3-(4-F BRI A -1)- A K -4H- R [1,4]°8%-3-8; (R)-4-[3-(4-L
TR -1)-2-F A A ER]4H-F 51,4785 -3-F7; (R)-4-[3-(3-T A-8-R&
2% S IR[3.2.11F 5-8)-2-F X A X -4H- K H[1,4]°8°%-3-F; (R)-4-[2-F %
-3-(3- % -8- R A R IR[3.2.1]15F 2 -8-) A A -4H- K H([1,4]°8°%-3-8; (R)-6-
A -4-[2- F 3K -3-(4- R B -T2 K -1)- " K -4H-F 5 (1,4]) 8% 3-8,
(R)-4-[3-(4-T& T AUk K -1)-2-F K- 2 1-6- R -4H- K H[1,4]°8%-3-89,;
(R)-4-[3-(4- T A ko2 % -1)-2- F 3 & X 1-6- . -4H- K 5+ [1,4]°& % -3- A,
(R)-4-[3-(3-T A-8- R4 I [3.2.1]F £-8)-2-F X A K ]-6- 8 -4H-KFF[1,4]
%% -3-B7; (R)-6- A -4-[2- F 3 -3-(3- K AL -8- R £ WK [3.2.1]F KL-8)-A
K )-AH-RF (14158 % 3-8 (R)-4-[3-(4-T Aok E-1-)2-F A R E]-7- R
AH-K F[1,4]°8% 3-8 ; (R)-7-#-4-[2-F A -3-4-FE A KRR -1-)A
H-4H- K [1,4]°8%5-3-F7; (R)-4-[3-(4-T T A okmz K -1)-2-F A HK)-7-
Ru-4H-F (1,418 % -3-8; (R)-4-[3-(3-T A-8- A & I [3.2.1]F A-8)-2-
A A K]-T-R-4H-KH[1,4]8%-3-8; (R)-7- F-4-[2-F 2-3-(3- R A -8-1
B IR[3.2.115F A-8)-A K- 4H-KH[1,4]"8%-3-80; (R)-4-[3-(4- T & %k%
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A-1)-2-F X -FKR]-6-F RIAK-4H-KH[1,4]8%-3-F7; (R)-4-[3-(4-ET A
e K -1)-2-F R A HK)-6-F B A -4H- K F[1,4]°8%-3-F7; (R)-4-[3-(3-T %
-8- R A RIR[3.2.11F £ -8)-2-F 3L & X 1-6- F A -4H-K H[1,4]"8%-3-8;
(R)-6-F A -4-[2-F K -3-(3-/RHA-8- R A -MIL[3.2.11F £ -8-) A K ]-4H-K
I 1418 % 3-8, (R)-6-F A -4-[2-F K 3-4-AAKE%KRE-1)A
A J-4AH-F5F([1,4]°8%-3-8; (R)-6- T A -4-[2-F £ -3-(4-3 RARTA-1)-
AR -4H- K H[1,4]°6%-3-FR; (R)-4-[3-4- & THA%RZLE-1D)2-FHhA
A 1-6-F K-4H-FHH[1,4]°8%5-3-F0; (R)-4-[3-(4-T A% A -1)-2-FL A
HK]-6-F K -4H-FKFH[1,4]°8%-3-B7; (R)-4-[3-(3-T A -8-R L MIK[3.2.11F
A-8)-2-F K A K 1-6-F H-4H-F 5 [1,4]°8%-3-80; (R)-4-[3-(3- K2 -8- R &
SIR[3.2.11F 3A-8)-2-F X A K ]-6-F B -4H-F5[1,4]°8%-3-8; 1-[3-(4-A
FAKER-1-)AA]3,4- = R -1H-"59k-2-8; 1-[3-(4- T LR HE-1-)A
K 1-6-#-3,4- = S -1H-"£9-2-F8; 6-#-1-[3-(4-A BIRZH-1-)A K]-3,4-
=2 -1H-"E9K-2-8; (R.S)-1-[3-(4-T A9k HK-1)-2-F A A A]-6-#-3,4-=
£.-1H-"59R-2-87; (R,S)-6-#-1-[3-(4-AERARTHE-1)-2-FRHL]3,4-=
S-1H-"89k-2-BR; 1-[3-(4-T Ak K -1-)F £ ]-6-8-3,4- = &-1H-"5k-2-
B 1-[3-(4-T k2 K-1-)RmK]-6-F -3 4-— & -1H-"£9k-2-F; 6-F &
-1-[3-(4-R R A% A1) A K]-3,4- S -1H-"E9k-2-BR; 1-[3-(4-T 2%
E-1)AR]-7-#-3,4- = R -1H-"0k-2-B; 1-[3-(4-T Aok -1-)® K ]-5-
¥ K -3,4- S -1H-B-2-80; 1-[3-(4-T A%k ik-1-)AA]-7-FH-3,4-=
S -1H-"29k-2-B7; 1-[3-(4-T Ak & -1-)RmK]-7-#-6-F X -3,4-— 5-1H-
Bok-2-87; 1-[3-(4-T Rk H-1-)A K ]-6,7- = #.-3,4- = &.- 1 H-"B ok -2-FA;
6,7- = . -1-[3-(4- A A KA kg X -1) & K ]-3,4- = & -1H-"5 %k -2- 87 ;
(R,S)-1-[3-(4-T Aok X -1)-2-F X A K]-6,7-= #.-3,4-— &.- 1 H-"5 %k -2-Fd;
(R,8)-6,7-= #\-1-[3-(4-F A& %2 K -1)-2-F K A 2 )-3,4- = A -1 H-"B9k-2-
BR; 1-[3-(4-T AR okue K -1-) A K ]-6-8-7-F K-3,4- = R -1H-"59K-2-50; 6-#
T7-F AR -1-[3-(4- A R AR R -1-) B K ]34 = A -1H-F %k -2- B ;
(R.S)-1-[3-(4- T A%k R A -1)-2-F A A K]-6-R-7-F K-3,4- — K- 1H-5 %
-2-BA; (RS)-6-#-7-F A-1-[2-F X -3-(4-A RAKEE-1)-HE)34-24A
-LH-"E9R-2-87; 1-[3-(4-T K-k K -1-) A K ]-6-R-5-F A -3,4- = K- 1H%
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WR-2-BF; 6-#-5-F A -1-[3-(4-A AR A -1-)F K )-3,4- = R -1 H-"5ok-2-
B (R)-1-[3-(4- T Aok 3 -1)-2-F A A K ]-3,4- = & -1H-"5 ok -2-BR ;
(R)-1-[2-F K -3-(4- A A AR A -1-) A K ]3,4- = 4 -1H-"E 9 -2-57 ;
(R)-1-[3-(4- & T A% A-1)2-F X A K134 = & -1H-"5 % -2-89 ;
(R)-1-[3-(3-T A -8- R A I [3.2.1]F £ -8)-2-F A A A ]-3,4- = S-1H-"E%k
-2-BR; (R)-1-[2-F 2 -3-(3- /R A -8- R & IR [3.2.1]F A-8-)A A3 45
-1H-"E ok -2-BR; 1-[3-(4-T Ak 3 -1-) A A J-1H-"5ok-2-8; 1-[3-(4-F &
A K1) AR J- 1L H-"E9R-2-87; 1-[3-(4-T A% &-1-)& & ]-6-#-1H-
HEAR-2-87; 1-[3-(4-T Rk R -1-) R A ]-6-F A -1H-"Sok-2-8; 1-[3-(4-T
A1) AR ]-7-R-1H-"59k-2-80; 1-[3-(4- T & ok=2 £ -1-)B#]-6-F
A -IH-Eok-2-8; 1-[3-(4- T AR -1-)R L ]-6- R -1H-"S%%-2-8 ;
1-[3-(4-T Aok A -1-) AR ]-5- F A -1H-"5 ok -2-8R; 1-[3-(4- T A -vkoe A&
1) A AR -T-F K -1H-B9k-2-8; (R)-1-[3-(4- T A%k 2 £ -1)2-F A &
AV 1H-"29%-2-80; (R)-1-[2-F £-3-(4-F A% & -1)- 8 K -1 H-5F9k-2-
BFl; 1-[3-(4-% A SRR A -1-) R K ]-1H-"69k-2-8R; (R, S)-4-[3-(4-T £k
S k-1)-2-F A A HK]-6-F R-4H-KF[1.4]8%-3-8; (R,S)-4-[2-F % -3-(4-
AR R 1) A 2 )-6-F A 4H-FH[1.4]85-3-F7; (RS)-4-[3-4-E T
AIRE I -1)-2-F R A K]-6-F K-4H- K5 [1.4]°8%-3-80; (RS)-4-[3-3-T
A 8- R AR [3.2.1]F HK-8)-2-F £ A X 1-6-F R -4H- K H[1.4]°8%-3-57;
(R.S)-4-[2-F & -3-(3- KA -8- R AL MIK[3.2.11F A -8- )@ 4 ]-6-F £ -4H- X
FH[1.4]"8%-3-87; (R,S)-4-[3-(4-T Ak & -1)-2-9 A A X )-6-f-4H-KF
[1.4]"8%-3-87; (R,S)-6-f-4-[2-F #-3-(4-F Bk K -1-)A A -4H-X 5
[1.4]%8%-3-BF; (R,S)-4-[3-(4-& T K 9kZ & -1)-2-F 24 & K 1-6- F-4H-F 5
[1.4]"8%-3-87; (R.S)-4-[3-(3-T A -8- R L MIK[3.2.1]1F £-8)-2-F £ &
A]-6-#-4H- K [1.4]8%-3-80; (RS)-6-F-4-[2-F A -3-(3- K2 -8- R4
R[3.2.11F A-8-) A A )-4H- K [1.4]8%-3-8; (RS)-4-[3-(4- T Kok A
-1)-2-F R AK]-7-R-4H- K [1.4]1°8%-3-87; (R,S)-7-R-4-[2-F 2. -3-(4-A
AAKE A1) AR -4H-KH[1.4]8%-3-80; (RS)-4-[3-(4-T T Aokt 4
-1-)-2-F K A K )-7-R-4H- K [1.4]°8°%-3-F; (RS)-4-[3-(3-T 4 -8-F &
RIR[3.2.1]F & -8)-2-F A & K ]-7- R-4H- K 5 [1.4]°8% -3-B; (R,S)-7- A
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~4-[2-F 3K -3-(3- /R A -8- R4 IR [3.2.1]F £ -8-) @ A |-4H- K F [1.4]8%
3-8 (RS)-3-[3-(4- T A vk K -1)-2-F A @ A -3H- K & ek 2-8 ;
R,8)-4-[2-F A -3-(4- A R A %R A -1-) A K 3H- K B vk -2- 89
(R.S)-4-[3-(4- & T A Yk % & -1)-2- F K A & ]-3H- X FF K vk -2- A ;
(R,S)-3-[3-(3-T A -8- R A IR [3.2.1]F 1-8)-2-F 2 /A 2K - 3H-F FFok o -2-
BR; (R,S)-3-[2-F 2-3-(3- /AR -8- R A IR [3.2.1]F K -8-) A K |-3H- K &
4 -2-B8; (R,S)-4-[3-(4-T Fokug 55 -1)-2-F & A K J-4H- K5 [1,4]78%-3-8A;
(RS)-4-[2-F & -3-(4- A& R AR K -1-) B K -4H- K 5t [1,4] &% -3-0;
(R,S)-4-[3-(4- & T A" A -1)-2-F 5K A KX J-4H- K F [1,4] &% 3-8 ;
(R,S)-4-[3-(3- T A--8- R A& MK [3.2.11F 2 -8)-2-F & A K -4H- K5 ([1,4]%
%-3-B; (R,S)-4-[2-F & -3-3- A -8- R MIK[3.2.1]F £-8- )R A -4H- %
FF[1,A1E%-3-F7; (R,S)-4-[3-(4-T A 9kZ & -1)-2-F & & A J-4H-K H[1,4]
F%-3-80; (RS)-1-[2-F K-3-(4-RAA KA -1-) R R -4H-FH[1,4]1%%
-3-B89; (R.S)-4-[3-(4-& T Fok IR -1)-2-F K & K -4H- K[ 4] E%-3-8;
(R,S)-4-[3-(3-T A -8-F 4 I [3.2.1]F 3-8)-2-F & A K -4H- K H#[1 4%
%-3-87; (RS)-4-[2-F H-3-(3-/R 2 -8- FJ IR [3.2.115F A -8-) A A -4H-K
FLATERS-3-80; (R.S)-1-[3-(4-T Kok K -1)-2-F R R K ]-34-= K- 1H-
EWR-2-F7; (R,S)-1-[2-F A-3-(4- A RBARTHE-1-)A K ]-3,4- = A -1 H-"5vk
-2-BR; (R,8)-1-[3-(4- L T AU -1-y1)-2-F X AKX -3,4- = A -1 H-"Eok-2-5;
(R,S)-1-[3-(3-T A -8- R A RIR[3.2.1]1F £-8)2-F A /A3 4-— & -1H-%4
h-2-B0; (RS)-1-[2-F H-3-(3- /R A -8- R IR [3.2.1]F £ -8-) A A ]-3,4-=
- 1H-"£9K-2-80; (R,S)-4-[3-(4- T AR K -1)-2-F A A E]-6-F KA -4H-
RI[1,4]78%-3-80; (R S)-4-[2- F £-3-(4-A RAREE-1)-6-F AA]-4H-
FIF[1,41°8%-3-FA; (RS)-4-[3-(4-L T Hokgf-1)-2-FRAAL]-6-FAL
-4H-K F[1,41°%°%-3-88; (R,S)-4-[3-(3- T £ -8- R AL IR [3.2.1]5F £ -8)-2-F
AAK]-6-F A -4H-KH[1,4]°8%%-3-87; (RS)-1-[2-F A -3-(3- /K2 -8- £
&K [3.2.1]F K -8-) A & 1-6- F & &K -4H- K F [1,4] *& % -3- B ;
(RS)-4-[3-(4-T Aoks2 A -1)-2-F A ARK]-6,7-= M-4H-FH[1,4]°8%-3-F;
(R,8)-6,7-= #.-4-[2-F 3 -3-(3- KA -8- R 22 IR [3.2.11F 2 -8-) & L ]-4H- K
F[1,418%-3-8; (RS)-4-[3-(3-T A -8-RARIK[3.2.1]F £ -8)-2-F %

10
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% 2 1-6- A-4H-FK F[1,4]°8%-3-87; (R,S)-6-A-4-{3-[3-(2-F & & T #)-8-
& R IR [3.2.1]F K -8-]-2- F & & & }-4H- K 5 [1,4] & % -3- 89 ;
(RS)-4-B3-3-TEAREF T lﬂWWWﬁq6ﬁ4H$ﬁﬂﬂﬂ%}
B, (R,S)-6-#-4-[2-F K -3-B-FA AL KL TH-1-) AL J-4H- K F[1,4]&
%-3-8; (RS)-4-[3-B-TARLK T H-1)-2-F &1 A A ]-6-f-4H- K 5
[1,4]°8%-3-BR; Fo 4-[3-(4-T A-3- A%k -1)-2-F A A HL]-6- R-4H-F F
[1,4]°&%-3-FF.

13. —#rinod, L4H
i) —FREHBRANER 1 FEGEX I HLEY, &
i) £ —Fr % ETEZQRE N R,

14. BAIZR 1~12 FHE—RAFAGBEX 1 9464, RHFETH
. I RFMERIEAE—F LB RO SHhusHhESER T
BRI ARG E DT HRE, L PRBAETARGERRAT HHE
MLV PTARRTHAEERBREAX,

15. e A 2K 14 ey A&, HPArkeyReskie k2w
K,

16. 4B )& K 14 Frid ¢4 B2, AP A7k e fe sk bt AR 2 & it
M- ZAER,

17. 312K 14 B R R, LA e iesk i AR 2 5 Emt
M4—x44‘52f¥_ o

18. 3B A1 &K 14 TR0 AE, LPHANARFIREDL 555
M M- AR B R AR T E8ME M- My-2 AR B R G55 HAT A X.

19. AR |2 K 14 Bk o B 18, 1 B7 R 69404 2 & a8 3 7

11
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20. doAR A B R 14 e A&, L PR ERRRET AT EF,
HP A REARREZS T M, ah4EA . M, F= My ESH1%E A .
M B SHVE R Fo Dy 2 RAE A L3 M, F= My sh4E Al fe Dy a5 aAE A 6998 7 .

21. RAIZR 1~12 PHE—RFFEHAEAX ] 9o . LHF ETH
ZHH,. RS RFMERESAE—FF LEBTOEHUASHERNER T
RSB TIRERGH T g A&,

22. MAIERK 1~12 PHE—RAARNEX [ 91064, L5 ETH
ZHH. RIRFMARESAE—F LAY RO B HESMESNEAT
AR RBREEHILFWOEFHAXGERG S PR, L
HEFEM FERMRZ AR XL,

23. R AERK 22 TAKARZE, LPENER T ARG, &
. A REL. K. EESE . Mk, WA, KB, BEIREEL.
F& A% g8 Fa AR P R I Ao,

24, e A E R 22 TR RE, A PATANEFiL ANERIER.
M BkE. MAaRE. WS EAE. TERAANE. HELHHF KE
FRA. RINFELBRESE. BRESGE. RERALE. K. &
KWARE . HHEBAD AN TR, ZEARE,. BIBEAGELERF
KR,

25. RAZR 1~12 FHE—RAEHEX ] 09bd. LHFETH
T E. BRI RFMAERESHIE—F LAY RO B YA HEHERT
ER BB ARLRAEXGERAREFTHES T YRR,

26. RAEK 1~12 PHE—RAFENBEX 1 944y, EHFETE
TR, RIS KFMHMERRSAE—F LAY TGS AL ERNER T

12
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BALEAWTHRARRFTOHYFHRE: MBEERE. MEKE.
SRR, TERERAE. BPEAMAKEFLEE. AFEELRK,
AJE. BREAE. RELELE. SR, WRKAE. 558X
IAF IR, Afediifh. 5. HARE., KL, 2&F8%. %,
AR, A, BREREEL. AR, BILERESE. RAEEWMAF L
Ak,

13
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EGE-3 ¥-¥ Rl C R ST

&R AR 3R

[0001 1R & BR i B %ok RE sk AL T 4K . A B 2 %ok A S Aok AR 09404
Y. AERRGAE NIRRT KRS H 1S, el haizEE
BT, RAREFZBEZTRG M, Ao My BR . KK RLIZLER P
e R AT SRR TR AN R R FT R, LELRBLFIRE
HEEFIBRMZRMRG AR, o5 M, Fo/3 My AR A A0 £ 6 R
=

[0002]4 ¥ s R AR 48 AR T A FARFesh B AT 2 2 o F YAV B 45
BECBEBOR L., FERMTIRREERBEGER, ETHRFZE4%
FETNFHRAmA R, EIASIBRFEEZRTETANF I, »F
B MR R ek BRI SRR, GRS R T A RE 4 EF BT AR
TA: Mi-Ms. E5HMH M, 2HRER T 25 KFEEEY RE, FHIAD
558 AP et ims A X, My RAREACEFLANGEIERY, £ 5
SEQERIA R, My RAREFSINAAR T S RAR, FRANEEM
Ao B RV B T A 5 B BB K My ZRAETREF, FTHEE
HA*; MsZHRABETRET, LHLATERAL. M& My 5% €
P 4% F GUR 45 R 0 K BA M

[0003]5 A 4m 45 455 A % 89 % F& 4o ] 3% i Bk JE (Alzheimer’s disease)f¥
A KT 6 LBLLR A F AR Y . XA & & T A& AT M 49 f2 skt
A2 LR R, MR R TE K S A RIRGAP 2 L fe, .45
T2 558 ARMANERAFEL,

[000414% & TBEAZ 8B KT 89% /) & F F 3 R g ( T BLA2 38 s AT AR )
K Fo FEL B 2 Bk A2 BS B8 (AChE) (X34 T B AR 48,04 B4 ), 38 13 12k K, 57 % A5
BBUEBFREBEDRHZRCBZIEZZTIARAEG. BRLEH
AChE ##|F| A %72, 122 v T4 A CBtfem ey pl AR L 27 B

14
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KHRemmaltE R, LEEHLm. B9, R EB, ARXY=ZH52—
REFAOEZPTURB XL TSR, H9, TAI—3 AChE 47
wH, WRBRTR, ARKY 30%0 &4 T TUEE & T A8
RHmilARGPRITF &, ACREHH A RREERZERAT €Mk
KRR

[0005 145 A% 5 HIE 89 % ERRAR LR A nt) 3 &l Av S 4% 1% 2 XA
HAEEERGRE, HHFDTIEEY I, BFS B TARMEE A M
BB A EF A AT KRR IEE, B9, BREAB T S i 24# 0
B aFHATEEHAREMGER, HinEHAT 5 FE S F 47T
FAEK, BSHWAR T, B b B4 00N TATAH LAY
", kw3 F. BRAAIRTINRLEISE., ChORFEFRSERE ORI
ERA B REITH L Fm, RENR, Z3CBEIAERNEEH
FhaFRTEGERRINN R, R ESYAER P IE AN SRS
FHRM AR, XK R B R A B L EEH. B3R E . #H4
B X Fo iR K MIE B AT,

[0006]3% &3y T X S WA, BA M, ZARBF) 7 7F M4 8 7 SRR
AR FhAER. K, CHGRIS TR GFERE KRR 4R
Bz AR, EEA S L M, FERYL S H SRR L M, A= M3 24K
TR GEBHFF, FEEF ARG FEEAKXR, ZR/RXKEE LEH
T 7 F A 69 My Fo My ARFT A~ 69 8] RAL .

[0007] & % £ #k(Xanomeline)(Shannon %, J. Pharmacol. Exp. Ther.
1994, 269, 271; Shannon % , Schizophrenia Res. 2000, 42, 249) & —#¥ M;/M,
ik 4G F EBM T ARR A, AE LA 8 A1012 R I74) A9 % el @ e.
25 2R AEGFRAEBRIREAA. CEARBEE ZLITED
PTAC(Shannon %, European Journal of Pharmacology, 1998, 356, 109)
st & M My Fo My $ARLFFRSOEHAER, s M. My Fo Ms 46
AERRRAER, REAREHEES CFl,

[0008]% i, C424E% €45 &% AR K 89 LA 3 7 E S WAEE
FTAAE S L REABREAMAENL, ERSFHEBARERK
(Bymaster %, Eur. J. Pharmacol. 1998, 356, 109, Bymaster %, Life Sci.

15
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1999, 64, 527, Shannon %, J Pharmacol. Exp. Ther. 1999, 290, 901,
Shannon %, Schizophrerzia Res. 2000, 42, 249), sbdl, & EMEIN &
THRBHTRITAHER, PFMEEREEFNEL. 55, JRAHAE
(Bodick %, Arch. Neurol. 1997, 54, 465), AmEH 5|\ N T F
F 29T XA KRR .

[0009]#& 3k i& (Sauerberg %, J. Med Chem. 1998, 41, 4378)1,2,5-& — =
R EFTHETBUZAREA GFEAiESE, RANAESS K
TAREEZ FheM, 2RI EAEHR L ERRIBRM,

[0010)JRFiF Y FE R A WA F R —F0F, ZaFHEHFG
BN E T M AR S AT R AR X ) Fa SRR 6 B B AR B
A MR Ak ke il . KB E AR A 40 B 6922 AR 04649 D, 40
FEHGFERBME M, Fo/ M 8305 EA RO IRHEARUR, IR~
ABREAGHE D, HRANAALNGINER., REPH—®oMHe) D,
FRF BEA BT M & e Fa K,

[0011]&F M, = My ZHRE XK EfEDLGZRRE §E AL i
HR)F 0, X ALA-H 0 M, Fo /3 My 3h 7 Bt 7T VA ff A sn iR 4,
AT &5 454 5 5LEA X 49 W 42 K (Friedman, Biol. Psychiatry,
1999, 45, 1; Rowley, J. Med. Chem. 2001, 44, 477; Felder, J Med Chem.
2000, 43, 4333). AT EASTF F o P AR E & HAT A 69X P iR 4F 405
REWE, TRER A -FoHLERGREARYG, ZHLAEFY
W& KRB M f A AR TR ey @4 A .

[0012]US 3,324,137 #= US 3,365,457 AF T N-["%R A KR4 Bt
H1-1,5-T RA I A XA AR L AT LA BRI,

[0013]EP 0 584 487 a7 T &A AL AT €409 H5kR IR &R
4,5- = £ -4- B,

[0014]Mokrosz % (Pharmazie, 52, 1997, 6, p423ya7 T X H #WA K WA
B 6,4 44 73| otk -2 (1 H)-BR . "5 ok-2-(1 H)-BA F= F-oE k- 1-(2H)-BA ¢ N-[3-(4-
FR)-1-kFR KRR WTEY,

ARARE

16
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[0015] A& BA R—A%E X 1 AT 7 69 #1406 # B AL 3k Fo F 44K

L+ RIA-MAR, ik A TRBRRKY Ctii. TRBERR
ARG Cre-Tdr A . 7Tk B3 BK Coo-Mr A, T B AEG Che-b ik .
TR FRIRAKE O-C k. THERIAKL O0-Coc- . TiaiBIR
R#) O-Cog-tedh . TRIBWIMKE S-Ce-tifh. TiREWIK L S-Cye-
WA TRBHIK G S-Cpe- i ;

mAZ 0. 1 & 2;

C3-C4 & CH,-CH & CH=C, 3# C,%Z CH ™ C; RAL;

R ROME 5 4k § £ TRERERARLY Croii. TiaEmRAN
O-Cistizh. H&E. £X, KRFR—RHVAKE;

R'AF R Y- Mokt AR, §%. B4, ThERRKLY
Crett . TRBWERAKLN O-Co ik, THERIARGEL-C L BEAR
ik BRI 5 A S A

L' L R =M AH, £ikit g -CRY=CR"). -C(R)=N-.
N=C[R%-. -S-. -NH-#9-0-; & L' L2 4K —ATit §-S-. -NH-
#a-0-;

Yit B O. S#= Hy;

X £=MAHR, % h-CRYR)CRIR)-. -CRO=CR)- .
-0-CRO)R')-. CRY)(R)-0-. -S-CROR)-. -CR)R")-S-. -NRM)-CRHR)-
-CRHR)-NR"-. -CROR")-CRYR)-CRYR')-+ -O-CR)R)-CRH)R)--
$-CR*)R')-CR)R)- NR™)-CRO)R")-CR)R")-. -CR)R")-CR)R")-O.
-CR")R)-CR)R')-S. -CROR')-CR)R)-NRY-. -CROR")-CRE=C(R)-
A-CR)=CR)-CRR), £F RéA R' Mot g &, H£E. 4. A
A, AL NR'RY. NRY-C(O)NRY). TihIZFRBKH Co-tok. Cors
Mk, Cos- A, THRBWIRKM O-Cie-ti . Tk FIEKE 0-F 4.

17
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LA ) O-Coe-M A . T4 HIRAK 4G O-Coe-be 2L,

A RVt ) AR TERERKH C L.

[0016]ANA PRI RS9, AR

) —MXE AKX G Y, A

i) 2 —HHF ETHZGRH A X B4R,

[0017] K R BA L RIS ST S B m A s b 7 ok, 3L P IR akbs %
WEERRAT ST AR YA TR AR BT O AL BR FARE, f£—
MNERFTEY, FEOEBAREFNER T HL 2,

[00181M 0, AR BARAEG 77 XA R 2 —Fr X & FH 5 234 4o
AR FTARGRERG T %, MROAEESEEBRBLARME, b
M S5BBEAREAEMA. E—AZAFETY, FhaishAxEnd
RIedh. LB F ETHZHE. £ RRMERAFIE—F Lk
RO e, B TRARLRF EEFOEE o LIt %5
B JE (Alzheimer’s disease). A4 #& & (Parkinson’s disease). #&4¥ 2% .
F A4 F ¥5 /£ (Huntington’s chorea). # 2 f& #i # K, 2t % % 8 (Friederich’s
ataxia). A% 47 2ot 54 K 458 JE (Gilles de la Tourette’s Syndrome). & K %
4&-J% (Down Syndrome). % It % 4% (Pick disease). k. W& RAMARIE .
5 FHAAXIAF KRB, ARG, S, HARE., £le. 284 %.
LK. WAR, A, BIRFE. BB, BILEREAE. RAE
3 Ao B H AR,

[0019] AR AL RAE—F G TR TN T, BT ABHEERE A
T My BEIE R . My e My 46 . M s A A= D, 3R A .
KM, Fo My 3 4E A A= D, 374 R 6938 7 .

[0020] R X FALRAEE X 1894, HGF L THESHE. L34
FHARRSHIE—FF LAY R G BB S ERER Tib5F 5lesss s
HREBARMX A ERRET OSSP R R,

[0021]d Sk AL ARG ER TR ARIKEADHNG T %, EAk
A FL A FTHERE. MERE. HASEE. TEASESE. B
PRHARERFEA, AN FEARKESE. ARESE. RB R A
JEL Bk, ERIARE. 558 AMANRE, Aeififh. 5.

18
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AL, RAC. EEHK. RRERE. WAL, BB, BRIRE. B,
BB ez . RN A o B £ IR,

[0022]A K AERBR B M T RF RGO Tk, BN kA
T, FROERIEBRE AR BT RN RGBS E ) —
A8 X 1 89406 B AR VA IR 3 R Ak 48 % AR 0 75 1

[00231A K ARBHKA) &, L O —F R EH KL ALY EA T S
RARPF R R ERY. E—AFLAFEY, AERHELS TG
BRB—F RSN EHA DY AN L EI LG ER, FFRAKEELEE
FRMZHRME, Bl M| EERMTARIRIL, AF A ZhFE
¥, R EVO R AR 5 Rk T AR E M S I R R B Ak

& %A .54

(002414 T HLEAM B &, AT REXLKF4HA FREERKIE,

[00251R3& “BBHH” T LA S H 5 FIKIEAKN TR % 2 KE M
LW,

[0026] KR35 “F A" KE XA LA TR S RADF XL H &L
ALY, ARITH XL R LR TR R . Rim, #
WA (RAEARA “FH” FRIDS KR ZARE L.

[0027] K45 “BBHH” BE LA T M Y % AR & M 4910 A4 (BT,
BT RARNF 5T, XA AR S A RRERA . RgHhF 22
e BLAR, HALZARART T A VAT R ARG AT L A 9 A K A T &
THREFURES, Wd, SRAANPH LRGN, R H 2 A
VAR AET T RE LM B EAR, FOE3HH A 2 & Bond £ A
f& Nature 374:272(1995)F Fr#% 4. £ F4Kk3b, Bond %32 3k Beds 64 B,-
BLEREIHREEZRME R ARG ERMEZ NG LT, RHH K
NATIREETHEMEPHTR, RZ, RESHANBOASTURZ M
RRME . AT, HERHN R EIFEE A 69 F R, B R A
VA AT B LR A BT ) ZARBE M R0 B A S A
ellic

[0028]“M-Z AR Z L A E L M, & E 8 %K A A8 5 49 24K,
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E TR F A EFHGEFRERIE,

[0029]1R 3% “ZiX&> H—F %, B, oA, L2445
Ty BRI T &,

[0030] R+ “ik#thay” A L AWM W, HAA 848 20
VR AR BR . FREFGE KRR, At Ee Skt
PR RK B Y REH B R,

[003173 3 7 49 ECso & T 48 £ 40 R-SAT F4KIh 547 F A7 UL I 5 44
A8 2| 50%4 IR KB AL BT E A 4R E . RO 49 ECso & T35
HACE M 49 B kK F T R-SAT B KL i B 50%37 %) B BT 5 4b Aty 44 3 JE

[0032] AL AT ) KRB H32 ¢ k4475 AL Mty “H %7 J5HmA K
A EIRMAIFEHA O HiE, BREAEKIIARA . 2B HIELIRS A
MR mE; BARSMAGRINHE, BREE—FAEHNREHES -
BECHN. EEMBEALT, £8%H09 5 A Hbm btk .

[0033]/ AKX BAEY EFLH, KiEC el R 45 A48 R £ 4694040
i, RYRKOGBEA 1B 6 AMAEERT, T4, ik, EHL. £
A, ETA. ATA. HATA RTA. A&, BAL. FALRD
.

[0034]E AR A LTI, RiECopBh A" ELZISAA 25 84
BRFTEEH - NBASANRBH B L BB, Co By TERGTF
CHEEAL. BHARL. THEA ek, THAL. ABL. L.
BRWERBRFRE. R 3T —AS4EH Co BRI 7ERAFaIET =
WAL RSHAR. SoBE. BoWA. REWARF AR L S 4
K. RiaFabE (AR T s T B4 49454115 B,

[0035]E AR BAEY L F L, RKiB“CogttA7"EE 23544 23 84
BRRFASH —ANRENZHO I BRAMBR, Cop- A T B M) F
RIETHRA, FAA, THE. KR, OhiA. At fFhinst
FHH XN, RioFedl(Z4)TL F R4 0TI B, RiaFeddToA 2 —
AvA L, B3t Cog- B AT A R RARBAT B AA T AN dm ) Z ke S =2k,

[0036] £ KA B4 L TFXF, KiF“Cog-TRIE A" O 3ALAH BB F 84
37, 4L, 5. 6L TAFS UK, AMAERRLEL L4483 4.
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47, 5. 6L, 7 AR 8K, HFHRTFR 1~3 MNRBFFHAFGL
B3R, AR RIARGLERFRI ML R, Af R

[0037]R3& “RIAKR"EEH —FREHERIAARELADGEE, K
MARIFIZ T L Q6 O- R A FBiAK AR, ol BEEE. MBS, BT M. M
KBLERE . FKAL T ERESF,

[0038]Cs s- AL R A IR AT BHAKF — AR S AN R toFelbt, %R
AU RT A FAH - FIRAG 5 XG4,

[003914 3R *T it #3bAR A & A F IR, M db @ L EL45 —BR4E 4y, XA
ERIEARE TRFWBRRA R LR — AN, RAMEK 6T 045
{ERRFRARAITER . WEERALFT AL RIREH,

[0040]“Cas- SRR T HI M 6] F REIXIK B . FRTHE. FAE.
RRMe FRRH . KT KT, 13-FTF. 14K, I
R BRI . 1L2-F R, 1,3-5REZMH. 14k _thif 135- 5%
R

[00417“%% 3R A7 84 T 4 B4 F 2 2 309 Aokl . 4H-d . w94
e, kTR 13-ZREL 13-ZBER. 148 T, 1,4-208 . vk,
L3-AAFM. L4-AHERE . 14-R48%. WE-14-85, 2H-12-18% .
DRBEK., RABEME. G2, AREL L. —8AKE.
MBI, S AREE. "Bk, ZIBE, ~&-1,3,5-2%. WAEY. m5
AU PSR, ALeAAT . HeBER . sleS b B8R (pyrrolidione). Rk,
e BT, oRekelk . oRedlr. 13- R RHKAM. 13-ZA KK, 13-2%
B 13-ZE RN FUEekok, FIEed g Eekok, ey Eedok, oX
B 13-RRERT., HBRAMELSTIETFRETFL, KRBT LRy
BRRBRFEE, A TFRABSITEY D TE TR IR EELE A,

[0042] £ AL A ETFXF, RiE“FE"ELRIEHBRFEF LI
B. A5 RiBFROERGKE, AT EVANTHRAE Y A4
HEV A CeTBRAERNEY —MuFst, “FERGFTEBRHTFE
FTHRERBRARGRE, RE LA BA. WEARAL HA. HA.
Bk, FAAOGTRRE KRB FABFAAL, AFLBL—A
RIERTEZARDAR, FTRBREF —AREN A THR

el
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K& B B &RA. AUA. AL BRABRL. B, CLBaA.
Crebtih. CLoBERA. CLeRAKE. CmARL. R KBBL .
MALABA, MARBK., AEBASZAFTLE. Wk, =
BRTARKE, RRGHRFR—ARHAA. HEBRE M L @H|
BARA B R L, BRI E 2 35 Fo /R T4 . FAHREMETF 6
FEIETFEL 3-IRFRE, 4-0KFL. 3-24AKL. 42858,
-RARA, 4RARA. 3-FRAEAE. 4FARE, -TARAEL. 4
FTRAFRE, 3-RARA, 48AXA, DFREXA. RA . £A88.
RAFTREFRE. ZATEARA, BAARL,

[00431E AL A EFXF, RiE“FA(C-HA)EDRIE ok
A iB i Cp - AL BB F AR,

[00441 R 3EF R RBRA B BBER LR F L, Li@id C.,-
REARBERAKABKRE, ARFELAEZV—ANL A, %, R
8 R F.

[00451E AL AMY LT, RiF“eFh EB 245 I
FEFERY - AR FHLAR. A HREH A3 AN
Z BT ERA.

[0046]% 5}, RiB“RFE"QIEMEKEZ, P E Vv —AFRE5F )
—NRFR, EVREARER, BV A& CFRE 2 —ARIMA. K
i/*¢%f%5£yaAcM%m£%%méw—$m%%o

[0047]RE“RF KR HKEBARIELELH —ANAOXRSEF. . RNEikw
‘$N@%i”¢0iS@%%?LﬁAN@%%ﬁA%%%Cm%
HBARE . BREF A FASITEY, FAER *A&H&@%é
B, REEATUFA AR LA THRKRE: §. 24, 84,
AL A RABRL. BLE. CLeMAR. Ceilh. C-BAMmA.
CreRBARE. CLemARE. MARBBRA, BATHBL. A
AL ERBARICZATR, HRHEFEAEHPH 0. 1 X240 HkAAR
AR, 2 EBFEORKLN S A 6 LFELIE., LAY
REFFELHEARRTRERKY . ER_BRRGTHHFEGITAY: *
. RKFbekwh. . RAEw. beh . sbeE. vjleR. MEep | 0oy
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R I FFUE . Rk RHEed . FoEee, sked . RFoked, wk
. ek vgek | ek ef(furazan). 1,2,3-FE e, 123K ek 12495 =
DR R BAR, FoRuR. R BT EW. WA, BT
ek o lEed . WEed . RUEed | IE ek R jfebed, wlek ebeA | c@ok
23-ZRER CEUMAEER. BFLARKALZS. L4 RL.0-C
AR, Cletiih. £ACeik. BA-CLEA.

[0048] KR L F AT I 9 KiE “O-Cie- L 2”7 BE R I8 Ce- i A A
(alkyloxy)H bt £, (alkoxy), = FRE. THEEA. ERAL. FREAL.
ETHRA., FTERA #TEEA. RTAL. X&L. FAAEL. #X
FAFTAREL,

[0049] RiF“H E LI A & £Fomk,

[0050] 4 Ff Al g K38 “TTi#FWIRKE” EELR B 1L AT
W —AF R S FFIRRERR—RRILA, 40 1~5 k. 1~3 KK 1~2 K, X &
BARALEH Creih. Ce A ARETUARET F A M4HEL X).
B BRA AABRARAAN, ETARZEFMGIHX). HE.
HABBE . AR BEBRA REATRBRA . CLeREBL. C B A,
FE A, EARC ME)RL, RATRE. BFR(C L)AL
A BRACLeRA-RABE 2R (C HA)VEEC mARLESL .
Cret AR, fUA. A, RE. CLemBER. C R ABBAL.
ZRK-Cre-ti . ZRR-Ce-R AR E. BF, LB BUK L LT
i R AX,.

[0051]RE“H"EERIBHF ETH T B Mmmt, £ TUALE
B AR X E AR M KA, SEWBA R AIE, Wi
Bh, BERHM. SULE. ARAMKAMK, ME. MK, BBRE, X
AANE, 22T, AR, BL]. 2-£A%. 2-80A8K. -8B, A=
B, TZB. (2)-2-TH=8. (B)-TH K. 2-8T 8. 23-_T=
BR. 2-#R-123-ARZAM. TARE., LHEM. REM. 4-FAEHER.
ITRARER. - R L EFR. 4-BKR-2-B R & EF BB KA B
RAN et L6 BR .

[0052]8 K BA 89 7 i 15 BB R e 2 AR 9B . — R, PTid el s
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AL AR R & B AR AR, PEBREE ARG — A 4] T 2 M -5 AR B A 04 & 55
MRAR, NERBIPTEE, AESYEARFTED, BRI EATIUL
G FRN M- T e LR MR R IR Z — S —FHA . KL 5k
THARABEREBES Mp-Z R ER AT M, 5, My-2 AR B A 644 5
WENR X, RHE S5 M-Fo My-Z AR BA A3 F My X Ma-Z 46 T A 49 4%
FRENA R, b, RARFEFPHAEABRLAELHEX T K IA
RSN BATNEBRA X, B, E—AFhFEP, @K 1XIA Y
o R EEBLEFF, do M S F] X M, = M, %A,

[0053]A K BA 5 — A7 @ i B4R S Po st S AR B Meg F ik . —A 5
HFERFY, FikOHERILBEZIRRAA LB TR RS H K F
BV —Hrde LA RSB X T K A 940038 fk,

[00S4) AR AKX T B F A —F 6T XA RBE—FKEH 5
AL H WA R EAAXGERG TR, A—ANTHhFED, FhoLi
KALEHEX TR A GENLE, ANk E L EEBMM LRI E,
Bldn g M, HEBMZIRER A7 £,

[0055]5 M, MM ZAREARAL G X FBE MM EE, ELF
REPAFTHE T O EELO ARG, #5. bR, L. &
BHK . MK, AR, AR, BIREIL., Hibm AR A AN,

[0056]5 M, 2 BMEZHRERAIR G L FR—F 24 EE. Bl
RAEERE M, FEBMTAERATL, B, KARFTESEGEE
AT LT .

[0057] AL A7 ik i ROk BTk AV Z BN £ AR, FEER
JE. MAERE. HBAASEE. TENENE. HEAHAKREFLA.
ANk KGEESE. BRESGE. REEEE. SR, BARKARE.
HFHMAR AL RERE, ZEHNRE. BILERELSEFEF LR,

[0058]4m L FFik, KK BAtY{AdstEE MM M, A TH LA Fik
FhfgEoM, NERGFTESY, LAHT M, f M, ZRTAE 2 — 3,
AR GFESN, FEELC TR My, Myfe M; RAREA AL BA
SLER, KL\ ESHBTEVHRHSBAE M7 X AHE M, F
M, #3h7].
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[00SOIA X BAd9 13t % Bl D, TAREG FoMH, wditid
WEARN S FEA KRG S CRBH, ARTRAEEERLSAN S 0
BRI TATER SHMMET R R4009. Wb AL AT
BAXRRE B IS0k ¥ AP KB W ok, PR e a4 A4k D, R #7
MR D, RIF A FEFHLHA, LEZAE M B H R M, F= M, 2
N BEARRAG T ATEAEARE T AR, RFPAEH LR
A E T MR M, A2 My 84 A . M, s 4 = D, 35 354k A
R M Fo My sh4E A A= D, B HAE R 6985 .

[00601/2 AL A — A F @ o, KE R GIA M2 Fdbabsm, Pk el
FATAY IR 7 M b T RA PGS WT AAE M shH) . 5% M, %= M, % 5
A RAE M S F e D 3EHRA . R M, Fo My 307 A= D, #2377,

[00611AL A 5 —AF @i Bid X, IA #9bdh. RALH¥ LT
R E . REHME—H LR YR A BB ES SR T b5 5B
RRRERAANRNARIKFTOEH T RE, HBHTHFEFH 4o
LT B ARG KRR R4 Lt kT, REARHEEFT TR
—Fr Ao, RARAF K EN I LA LB X 19 bdh. L5
E Tzl ELRKRARISAE—F LAY R Hmoh RS
F T T 6 BARKRK A

[0062] 4 & BA R A8 X, 1 BT T 89 #3710 A- 4 B AL 3 Fo F M4k

R3 L1—L2
L FRE =
R ‘Q . _/N-—'C-—?—lC—N\n/X
Cy| R® RS RS
R2 Y
I

AF R'ZA—NERA, ik TRBRRKY C ek, TRERK
Rt Cog-TIT . TTRAFWIAKA Cog- 2. THREBWIKR Y Cop-t Ik
AFRBRY O-C -, TREBRRKL 0-Coe- . TitEHIR
KA O-Cog- i, THBIWIKE S-Cre-t k. TiEIIRK L S-Coy-
Mgk, TAEMIARAY S-Che-tr A ;

m& 0. 132
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C;-C4 & CH,-CH 3 CH=C, ## C, & CH i C; N4 4 ;

RiFo ROME it B .. TABMIRKL Cloliih. TS IR
O-Cisd RE. £X, ARFR —RHBAFE:

R'% R ¥ ey f—AMmahit AR, 9%, £4. TaEmRin
Crebth. O-Cioih. FAC AR LA,

L'A L' A= AB, £#2%kikh-CRY=CR"). -C(R=N-.
-N=C(R°)-. -S-. -NH-#2-0-; £ & L'#= L2 d{XH —ATit §-S-. -NH-
Fa-0O-;

Yit § O. S# Hy;

X £=mEAH, £i& 8§ -CROYR)CRHR)-. -CRH=CR')- .
-O-CR)R')-» CRHR')-0-. -S-CRYR)-+ -CRE)R)-S-+ -NRM-CR)R)--
-CRIR)-NRY-. -CROR)-CRHR")-CRIR")-+ -O-CRE)R')-CROR)-.
S-CRHRN-CRIR)- NRM-CR)R)-CROR)-+ -CRERT)-CRE(R')-O.
-CRO)R)-CRHR)-S. -CRYR)-CRYR)-NR")-. -CRO)R))-CR*)=CR)-
B-CR=CR)-CRR"), £& RéA R' bt B 4. H£. BL. 5
A #A. NR'RY. NRM-C(O)NRY). T ZBRIRAK A Cretif. Cope
Bk, Cog-bo i, TRBFHIRAKL O-Cle-t . TikiFmIRARHY O-7 A
TR BRI O-Coe-Hi . TiRBWIAK M O-Cop-be i,

A RNt A AR TR FRIRRM C 405

[0063] K& BA t9 BF KA L AL e9ia- M3t M, FEBM LA EH
B EASMFAE . KL PHAYELA T —4255 M, 2 B0 LAKT
A RAPTAEXGER P,

[0064]— M3, BX 1891604+ R' & f TERBFWIRKL C -,
TR FRIRNEY C eI, THBIIRKLY Coe-thih . ik IR
89 Coo-BRA T A FH I Y O-C =30 B A T i 32K 49 0-Cp- 1 2.
R'TTik B T B HIRAKE C k. TREMIKY CBiL. Tik
BRI Co s AR THRBFWIRKY O-Ce-i k. RIABAETRH Tk
FRBERY Cleh. THBFRRARY Cre-T 55 R TikEwIK G
O-Cre-3th. R—M3, R'ik A THBWERKE Coti . T H M I,
0 Cs-bodh . TIFWIRAA Cp- IR A A Tk B IR O-C -3 2.
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EREQRHETRT, RITUARRRNKEY C-iak. RIAKE Cs-5 A3
ABKRE O-Cy- ik, WwETHE. EXLARERAEL,

[0065|EAK AR ) FhH EF, ABX 19T R' R Tik#
WIS Cle-tt ik, Hik § RIRARY Cletihifo Ce-BmABAEL,. Cp
HEAERATUR C-mBRA Calh., —fH, C Attt s
TaARK. CAACE. ARATAFTALCE.

[0066]E AR At — A FaaF K ¥, @K HHAHART. K%
o 3-4-FAeFe )RR R IR 3-4- R At okor, B REFEF, C-C,
BETVAR B, A RIKEIRR %k, Tikddw, % T L 3-4
RreAaty, BP C3-Cy 7T VA R B4R (Cy=Cy), AT AR 3-4- T4 Fa b okmz K —
R 3-4-FRiaFe b kg,

[00671/E AL A H —A%E#kFEF, m £ 0, C RAEL, Bt C,
A CH, MAERRAEARTHRIR, LOERERTES ZIREMY.

[00681 T HH EHRFET, m £ 0, Wi L C;-Cy 2 B 4E 5 M4t
B 2 B RE AT IR K, 3-rtb etk AL B35 ML RIR IR K, 3ok akey R &
W, EAREESHT, mA2, KOHBR TR, EHTHTRFE P,
m A2 1,

[0069] — AN E#FEF, RPF R —RHUR_IKIKEZ, A

R3
I~
RkJ%NH
% B

R® R® R® R® R® R®
| l l l I~ |
_\ 1 1 1 1
R’«@N R’ N R N R N R N R[N

AP RUEI 0. 182K, it § TiaiEmIRe C ik,
TRFERERNAY O-Cio k. HE. B4,

[0070)E b KA&FT R Y, Mikik#H R*Fe R4E4F RPA RP—AH A
%, M@
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% §

[0071]1 Efhik e FoF E P, SHHBRAL R Fe R BIZRIFZ 3-1K
Rty 8- IR[3.2.1]F 5.

[0072]%Rd0, EHFAGEHRFEF, %P RPEI it A, Tk
WIEAH Cre iR, THhIWMIRRLY O-C B, RERELL.

[0073]M 0, EEX AW EHFRGEETY, C-C, 2 B4k,
R* A RO 4% 32 ik B) & 7T 430 I AY Cp oo . T3 IRAK O-C
A, BEREA, mA 1. Kikk, &R Z4A.

[00741 % —NEEF, m TR 0, C;TRAE, C,TACH M
e

F|23

~

R’-C4W M NH
7l

RZ

RN
H
R R?

[0075142 5k 7677 K 89 —ANAF, C3-Cu o m AERIFH A IRICIR, 4]
wHEF RARRA. ELECHEAEFTET, C-Cy o m 1E1FH RILR IR,
R RPRE, R'ZRBRKY CA. ARKY Cs-AR O-Co-ti b,
TR, REAXAEAKL.

[0076]AA i, E—AEHkFEF,
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R3
|
~
Rh&%NH
s
3 R2
A 4-T HRE,
[0077) 7 —/A~FkFEP,

R3
I~
th%NH
sl
3 R2
£ 4-THRE,
[00781EA KR A —AEHRFET, C-Cife mEFHRALA TR
R,
[0079]1R*#4= R’ 2 &, R'it f RIAK 4 Co-i . RBAAH Co- i An
O-Cy-kii. Mwm, A—AERFEF,

AA4TEARRRIRTK.

[00801E AL B¢ —AF @, 3 MEeh4tis A X 1 91LEMmty &
MNREZHANRERTF. AERAHHLH L RNEIA TR HFRBA L 2 &L
] R BT B S b g SR mee R, R RAKRMT,
AEA LAY EmEe 2 R R A B R FHR, LERSHEZHBML
K.

[00811E—ANEHFEF, 4

RARRY, ELRIEHAH R A RAFRLA.
[0082)E 5 — A FHFETY, RREA R*FH—1EH Cei.
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O-Cio AR E, MEBRAEAR FHHAAARLA.

[00831 & E#F R —ABEF, BRAA R T —ik i C bk,
O-CeAPRE, MRRAR FHHRANZE, FELITH G R AR,

[0084] ARt ey T EF, BRREAR FH—A ik FTHA. FARA.
LEFE, mEse R A ROARELA.

[0085]—Hit, HEBAKE R*F8)—A R Cletidh. O-Crett i
O, HaEA 2-IAAY-1,3-E A K,

[00861E L E AW EATET, ZEA 22-ZBKH-13-RA, H
FRUF G — A A R F e — AN F R Ce- A KA.

[0087]E AL AR B FEHFEY, ZEARBTH AR Z ANBAK
A, FEZRAAE YT LA I RFMET. wERAEG T Hey, IHF
AL i RH ARAR AT AR K. EARK O P 63540 6 5 B Ak Fu il
AR,

[0088]X TTvAAZ 1-. 2-R 3-RFHAMEA, L 52 XWIRFHRT
— RS . 6 UK TAH., whAfiE, Kpe) X2 MER, Lk A
CRORN)-CRHR- . -CRH=CR')- . -0-CRHR')- . CR)R"-O- .
S-CRHRD- . -CRHRN-S- . -NRMH-CRHR)- . -CRHR)-NRM- .
-CR*)R')-CRHR")-CR)R’)- . -0-CRO)R')-CRHR)-
S-CROHR))-CRHR')-- NR™-CRR')-CR*)R)-. -CR)R)-CR")R')-O-
CRHRN-CRHR)-S. -CRHRN-CRHR)-NRM-. -CR*)R")-CH=CH-A
-CH=CH-C(R(R).

[0089] & £ it #) = % F £ F, X #& & -CRORN-CRHR)- .
-CRH=CR"-. -0O-CRHRN-. CRHRY-0-. -S-CROHR")-. -CR*)R')-S-.
NERM-CROR)-. -CRHR)-NRY)-.

[0090] & E ikt £ F EF, X & -CROR)-CRHR)- -
-0-CROR)-. CROR®)-0-F-CR*)=C(R")-.

[0091]R®#= R’ R A T B BRAL. REXANHALETHHA— A
P B, A TFAMKRTBEAAR LR NS08y, RAL R A R
Tkt AA. BE. AL AL 24, NRRY. NRY)-C(O)NRM).
TR C - Cog A Cog-trih. TREMIKE O-C-
AL TRBFRIKE 0-F K. THBFWEKL 0-Cos-H k. Tih#Ek
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BAX 4G O-Chg-beih,

[0092]4k.ik 3, HEARA RO A R' A A TFH AL X Fof, €A w
B A BF. AEF Celik, —K, 4R R MARAIXN X
B —an, EAAMAA.

[0093]E—A%#&FEF, Yi&H O. SH Hy.

[0094)EAL L4 EHFEF, YA O.

[009514e L AF &, L'#= L2 2 —# A B, H4kzibik f-CR)=C(RY).
-C(R7)=N-. -N=C(R")-\ -S-\ -NH-#=-0-; f£F L'fo L> ¥IAF —ATik
B -S-#2-0-, —fkb, L'A L*1£14F

1 2
"

RFFREFEHFER, E—AZHhRFEF, L' Fo L> ikt f
-C(R®=C(R"). -C(R%)=N-. -N=C(R")-&-S-, & F L' Fo L* F ALK — 4 Z-S-,
EB—AEHRFEF, L'FL2FHES MR CRO=CR)). £5—4 %
A EF, L' L2 3B AR 6 TR, EF—ANFTHRFET, L' LR
-C(R®=C(RD-.

[0096]4ki& s, 4 ERARZ R® A= R7 A28 F A 2 L84

1 2
g
TH, CAEAFTEALA. BE. B Cebiff O-Celnk.
[0097 ki 3, H B RO A= R A48 T A7 2 3L #
1_,2
=

Faf, eME AR, A A FARTRE.

[0098]E t., A FEHF EH—ANEEST, RAANLEH I THEKX Ta
Fff

R?

/\/N\)\/N\[(X

2
R Y
Ia
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H b RUE A TR BRI Cre-b i TRB IR C e EAA.
T ARG Coe- . TRBIIE Coeti it . TR WKLY
0-CreMAATRFRIRARE 0-Cog-Bik; A R R RN X, Y. R
Fo R #4o £ PR X4,

[00991/ 367 R 49 B —ANEAE T, REPHESH B X la T,
£+ X #& B -CRORN-CRHR)- . -CRH=CR')- . -O-CROHR- -
CRHRY-0- . -S-CRHR)- . -CRHRN-S- . -NRYH-CRHR)- .
-CROYRN)-NRY-, #F RO F= R7 ik 4 4.

[0100)E =47 K H —ANEA T, KREPHULE Y wiE X la T+,
*¥+ YR O,

[01011EL#F KN H —AEET, KRELANLEH B X la T+,
£ FRUEHA. Cotih. O-CehAfm £,

[0102]E 47 K& H —MNEA T, KREPEGHE M B X Ta T+,
AFRPREHA. BF. £L. CeiihF O-Ce- A,

[0103JEX#&FT RN H —NAATF, RAPHLEH B la FFT,
HEFTRBFRBARY C iRk f ABRKY Cebihd Cealik
A, EZFYikH O Hy, £F Xik #-CROR)-CRHR')-. -CR®)=CR')-.
O-CRHR)-. CROHR)-0-. -S-CRHR")-. -CROR"-S-, HF L' # L2 1%
=ik B -C(RH=CR")-. -C(R®=N-Fo-N=C(R")-, L+ R*'L A A. B &.
#ZE. TRBHRIERAY CLe-mAfTAaFERIIRAKL 0-C ik,

[0104)E K365 R H —NEA T, KA RO Y TAF I
1-[3-(4-45 ok mg B -1-) A £ 1-1,2,3,4- 09 Sobok; TR 4FRIRAHY 1-[3-(4-
AR -1-) AR ]-3,4- = R -1H-E0k-2-B0; T FRIRARE 1-[3-(4-%
kR K1) AR L H-E0R-2-F7; 7T i3 IR 4-[3-(4- 38 Aok AR -1-)
F AR J-4H-F [ 1,48 A 380, TR FHRAY 4-[3-@-RARELA-1-)R
A VAH-F HF[1,41E%3-80; TaEBRRAKNY 1-[3-G-k-8- A LXK
[3.2.11F 3£-8-)F 4 1-1,2,3,4-19 Sk ok, TR BB E 1-[3-G-K-8-R
e MR [3.2.11F £ -8-) A A& 34-Z - 1H-"Bk-2-F0; TR ERIA Y
1-[3-(3- 30 A -8- R IR [3.2.11F £-8-) A A -1 H-"5 ok -2-FR ;7T i 453 B
AR 4-[3-(3- M A -8- FL A IR [3.2.11F A -8-) R A J-4H-F 5 [1,410E% -3-FA;
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ik FH IR A 4-[3-C-%0 A -8- R IR [3.2.1]5F 2. -8-)F A -4H- K F
[1,4]K%-3-80; THFRBEAY 1-B-C-REARLARTHR-1-)AX]-3,4-=
2 -1H-59-2-B7, TRFRBRARE 1-B3-C-HARERTIK-1-)RK]-1H-
hopk-2-B; T FHERNKREY 1-[3-C-HAREKTHR-1-)R&£]-1,2,34-m
FoEAR, TR BFRIAKE 4-B-C-HARERARTHR-1-)RA]-4H-KHH[1,4]
ek -3-8; T 4FRIAL 4-[3-C-K AR B ATHK-1-)Am AR ]-4H- K5
[1,4]8%-3-8,

[0105]R X BAE A s 7 LM HT L A 1-[3-(4-T -k ik
-1)-A&]-1,2,3,4-09 FE 1-[3-(4-T Ak A -1)-A & ]-2-F £-1,2,3,4-
w9 A -k 1-[3-(4- T A -k A -1)- A A ]-6-F A -1,2,3,4-9 & -5k
1-[3-(4- T A -wkog 3 -1)- @ A )-8-F 3L -1,2,3,4-19 S -"5ok; 1-[3-(4-T A%k
s -1)-F AT R-2-F -1,2,3,4-09 Aok 1-[3-(4-T 2 -%km A -1)-A
A)7-Z AT A-1,2,3,4-9 S -80k; 1-[3-(4-T Ak -1)-A )34 5
-IH-ER-2-BR; 1-[3-(4-T K-k -1)-A A ]-6-F & -3,4- = &- 1 H-"E %
-2-BR); 4-[3-(4-T -9k K-1)- A K -4H-FKH[1,4%F % -3-80; 4-[3-(4-T -
UKE A -1)- P B -4 H-E [ AR -3 4-[3-(4- T £ -km2 i -1)-H® & ]-6-
WO AH- K FF[1,4]E R 3-8 6- LBER -4-[3-(4-T A -9k"Z A -1)-/A £ )-4H-
FF[1,4106E% -3-00; 4-[3-(4-T A% 3-1)-AA]-6-F K-34-—A-2H-K
H1,4]1%%; 4-[3-(4-T -k -1)-At]-6-THE-3,4- =5 -2H-F 3 [1,4]
EEok; (R)-4-[3-(4-T ARk & -1)-2-F A A A J-4H-FK 5 [1,418 % -3-5;
(R)-4-[2-F % -3-(4- A B A kg & -1-) A X -4H- X 5 [1,4]°8 % -3- 87,
(R)-4-[3-(4- & T 2 -okvg 2k -1)-2- F & - A & -4H- K 1 [1,4]F % -3- 5 ;
(R)-4-[3-(3-T #-8- R 2 - IR [3.2.1]F £-8)-2-F A -A A -4H-KH[1 4%
% -3-B7; (R)-4-[2-F 2-3-(3- /R A -8- R 4 - [3.2.1]F K -8- )R A J-4H-F
F1,41E% 3-8, 4-[3-(4-T Aok A-1-)A K ]-6,8- — &-7-F K -4H- KT
[1,4]"E% 3-8, 4-[3-(4-T -9k & -1-)F 1L ]-6,8-= F K -4H-K 5 [1,4)%8
% 3-8 (81MF2237F); 6-4% T % -4-[3-(4- T & -7k 22 A -1-)m A J-4H- K 5
[1,4]08%-3-8; 4-[3-(4-T £k A-1-)AA]-5-F £-4H-FH[1,4]%%-3-
BR; 4-[3-(4-T Aok K -1-)A K ]-7-F A -4H-KHF[1,4]08%-3-8R; 4-[3-(4-
T AR K1) R K]-6-8.-7-FH K 4H-FF[1,4)5E4-3-80; 4-[3-(4-T A%k
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A1) R AT RAH- R G [1,4])8 5% -3-BR ; 4-[3-(4- T AR K -1-)R
H)-6- Bo-4H-3R F[1,4) 8% 3-8 4-[3-(4- T Aokog h-1-)R £ 1-7,8-= &
AH- R FF[LAIHE S 3-TR; 4-[3-(4- T K%k K -1-) B &k J-4H- L %¢ FF
[4,3-b][1,4]E % -3-80; 4-[3-(4-7R R Ak 2 -1-) A A -4H-KFF[1, 4158 %
3B 4-[3-(4- AR R A 1) B AL -4H-K 1,485 -3-8R; 4-[3-(4-T
AR 1A R )-T- B-4H-FFF[ 1,408 -3-87); 4-[3-(4-T T AR A-1-)
F L J-4H-K (1,41 E % 3-8 4-[3-(4-8 T 2 km 3 -1-) R K ]-4H-KFF[1,4]
ok -3-BF; 4-[3-(3-T T & -8- 8 Z - IR[3.2.1)5F £ -8)- " & ]-4H- K F[1,4]
ok 3-B7; 4-[3-(4-T Aokm2 2k -1-)R A 1-6-F R -4H-KF[1,4]%E%-3-57);
4-[3-(4- T Aok A -1-) R £ 1-6,8- = &,-7- T & -4H-F 3 [1,4])4E % -3-8R;
4-[3-(4-T AR Z A -1-) B K )-8- B -4H-F 5[ 1,408 %-3-57; 6-:8-4-[3-(4-T
H R A1) A R )-8-F-4H- [ 1,408 % 3-8 4-[3-(4- T Akg & -1-)&
H)-8-5% B R -AH-FKH[1,4)8%-3-B; (RS)-4-[3-(4-T HKokwg k-1)-2-# %
AE]6-F R -AH-FH[1,4]E%-3-80; (RS)-4-[3-(4-T AR H-1)-2-2 4
B -4H-K 1,48 % 3-8 (-)-4-[3-(4- T kg K -1)-2-2 K R )-4H-
FH[1,4]E % -3-80; (R,S)-4-[3-(4-T £ 9k"=2)-2-F 8K A A J-4H-K5([1,4]
BEok 3-8 (R S)-4-[2-8 & -3-(3- R AR [3.2.11F & -8)- % K J-4H-F 5F
[1,4]08 % 3-8 4-[2-(4-T Aoko2 2 -1-F 2O & K )-4H-KFF[1,4]%%-3-
BR; (R,S)-4-[3-(4- T A& vk w & -1)-2- £ & A J-4H- K JF [1,4] V8% -3- 84
(S)-4-[3-(4- T B -9 %2 A -1)-2- F & - A & -4H- K 5 [1,4] % 3-8 ;
(R)-4-[3-(4-T AU -1)-2-F K A AR -4H-F I [1,4]08%-3-80; (R)-4-[2-
¥ -3-(4-F BA KR A1) B R )-4H-R G148 % 3-8 (R)-4-[3-(4-E
T Aok A -1)-2-F A AR4H-FH[1,48%-3-80; (R)-4-[3-3-T £-8-R,
Je IR[3.2.1]F £-8)-2-F £ & A -4H-F 5 [1,418%-3-87; (R)-4-[2-F &
-3-(3-/% Hh -8- B A IR [3.2.113F £ -8-) A K ]-4H-KH[1,4]0E%-3-87; (R)-6-
Bo-4-[2-F B 3-(4- R B A vk A -1)- & A AH- R GF 1,410 % -3-BR
(R)-4-[3-(4-T T £ k=g 3 -1)-2-F 2 - A 3£ )-6- A-4H-F I [1,4)08 % -3- 84,
(R)-4-[3-(4- T A%k %2 & -1)-2- F £ & & ]-6- R -4H- K HF [1,4] V8 % -3- B
(R)-4-[3-(3- T #-8- R A IR [3.2.11F £.-8)-2-F & A 2 ]-6- A-4H-F 5 [1,4]
ok 3-89 (R)-6- fu-4-[2-F & -3-3- A A -8- R A& RIK[3.2.1]F £-8)- A
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B J-AH-KFF (1,419 % -3-80; (R)-4-[3-(4-T Kok -1-)2-F K A K]-7- R
4H-KFH[1,4]FE% -3-80; (R)-7- B -4-[2-F K -3-(4-F R A RE A1) &
K]-4H-K G [1,4]88%-3-80; (R)-4-[3-(4- 2 T UK HA-1)-2-F A A AK]-T-
F-AH- K511, 4108 % -3-80; (R)-4-[3-(3-T 2-8- FL 4 3R [3.2.1]F A -8)-2-
¥R R AT A-AH- R 1,48 % -3-B0 ; (R)-7- #-4-[2-F 2 -3-(3- /R A -8- A
AN [3.2.115F A -8)-A K -4H-KH [ 1,48 % -3-8; (R)-4-[3-(4-T %k
A-1D)-2-FA-BAL-6-F A -4H- K[, 418 %-3-F7; (R)-4-[3-(4-E T &
P H-1)-2-F AR K]-6-F B -4H- K5 [1,4]%8% 3-8, (R)-4-[3-3-T 4
-8- W A IR [3.2.1]F & -8)-2-F K R K ]-6-F A -4H-FKH[1,4])5E% 3-8,
(R)-6-F F I -4-[2-F K -3-(3- KA -8- A A -MIR[3.2.1]F & -8-) A A J-4H-K
F[1,4)%E % 3-8; (R)-6-F A A 4R-FA3-G-ARAREZR-1)R
B -4H-FF[1,4]8E % -3-80; (R)-6-F £ -4-[2-F & -3-(4-A BAKEHK-1)-
A A -4H- R F (1,478 % 3-8, (R)-4-[3-(4- & T AR A-1)-2-F A A
B J-6-F E-4H-KH[1,4]8%-3-87; (R)-4-[3-(4-T Ak K-1)-2-F A
A)-6-F K -4H-RIF[LA1E%-3-80; (R)-4-[3-3-T A-8-R A MIHK[3.2.1]F
#-8)-2-F AR K]-6-F A-4H- K[ 4% %-3-80; (R)-4-[3-(3- /A -8-A &
SIR[3.2.1]F £-8)-2-F A H L 1-6-F £ -4H-FIH[1,4178%-3-8; 1-[3-(4-A
F AR A -1)BA)3,4- = A-1H-"29k-2-F0; 1-[3-(4-T A%k &K-1-)A
A )-6-#-3,4- = B- 1 H-"5 ok -2-F0; 6-#-1-[3-(4-A AR IH-1-)R K]-3,4-
Z S -1H-59R-2-F9; (R,S)-1-[3-(4- T Ak K -1)-2-F & A A J-6- #-3,4-—
S.-1H-2%-2-80; (R S)-6-F-1-[3-(4-F AA KT HA-1)-2-F L AK]-3,4-=
A,-1 H-"2 ok -2-8; 1-[3-(4-T AR H-1-) " A T-6-R.-3,4-= F-1H-"E R -2-
B, 1-[3-(4-T Hvkmeh-1-) @ £ ]-6-F & -3,4- = K- 1H-"£9%-2-80; 6-F &
1-[3-(4-7 E Ak 1) A A )-3,4- R 1 H-25 0k -2-FR; 1-[3-(4-T AR 9k7E
H 1) AT A-3,4- = S -1 H-"09k-2-B0; 1-[3-(4-T Avkeg K -1-)Rm A& ]-5-
W3 4- 2 R -1H-E 0 -2-BR; 1-[3-(4- T Ak k-1)AK]-7-F A-34-—
-1 H-"5k-2-80; 1-[3-(4- T A%kgHE-1-)R&]-7-#-6-F £-3,4- = 4-1H-
dooph-2-B0; 1-[3-(4-T Bk -1 A A)-6,7-= #-3,4- = A -1 H-"E o -2- B,
6,7- = f -1-[3-(4- A B E %k 2 & -1-) A £ )-3,4- = & -1H- "5 ok -2- B
(R,S)-1-[3-(4-T £ ok"2 £ -1)-2-F £ H A 1-6,7-= £.-3,4- = A.- 1 H-"F ok -2-BR);
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(R,8)-6,7- = #~1-[3-(4- A B A TR -1)-2-F A & R ]-3,4-= K- 1 H-"Eok-2-
B, 1-[3-(4-T Aok A -1-) R K ]-6- R-7-F 3£-3,4- = 5- 1 H-"E9k-2-FR; 6- 2\
7-F AR-1[3-4- A A ARK R K-1)R KR )3,4- = & -1H-"5 9k -2- R ;
(R.S)-1-[3-(4-T H kg K -1)-2-F X A K ]-6--7-F K -3,4- = A -1H-"5 ok
-2-BR; (R S)-6-#-7-F A-1-[2-F A -3-(4-REAKER-1)-HK]34- 25
-1H-"E9k-2-B7; 1-[3-(4-T ARk A -1-) R 2K 1-6-R-5-F 2L-3,4-— A 1H-%
#h-2-BR; 6-#-5-F HK-1-[3-(4-A B L%k K-1-)AK]-3,4- = S- 1 H-"Bok-2-
B, (R)-1-[3-(4- T A vkwg &£ -1)-2-F A A K]-34- = & -1H-"E 9k -2-5 ;
(R)-1-[2- F 3 -3-(4- A B AWk w2 2 -1-) A K 1-3,4- = S -1 H-5 ok -2-8R)
(R)-1-[3-(4- T T Kok K -1)-2-F & & K ]-3,4- = & -1H-"5 ok -2- 88,
(R)-1-[3-(3-T 2 -8- R L A IR[3.2.1)F %-8)-2-F A A K ])-3,4- = &-1H-"E9k
2-B; (R)-1-[2-% H-3-(3- A A -8- R AL MIR[3.2.1]F £-8- )R A ]34 &
SVH-ER-2-FR; 1-[3-(4- T A kem K -1-) R A - 1H-"829-2-80; 1-[3-(4-A &
Aok A1) R AL H-"Eok-2-80; 1-[3-(4-T A% -1-)R A ]-6-#-1H-
Bopk-2-8; 1-[3-(4-T A1) A K )-6-F A-1H-248-2-88; 1-[3-(4-T
HE T R 1) B R -7- R 1L H-E ok -2-8R; 1-[3-(4-T Ak i -1-)Fm XK ]-6-F
FAE-1H-"BoR-2-87; 1-[3-(4- T Aok w3k -1-) & K ]-6- A - 1H-"5 ok -2- 8,
1-[3-(4- T A vkmg £ -1-) @ K )-5-F K -1H-"5ok-2-87; 1-[3-(4-T A& -9k A
A)AA)T-F R -1H-E 9k -2-80; (R)-1-[3-(4-T Ak A-1)-2-F A A
K- 1H-E9k-2-87; (R)-1-[2-F 2 -3-(4-F B AWK E A -1)- 7 K -1 H-"E ok -2-
BRl, 1-[3-(4-% B B AR 2 -1-) R & - 1H-"59k-2-BR; (R S)-4-[3-(4-T A%
A -1)-2-F A AL]-6-F EK-4H-KF[1.4]%8%-3-8; (RS)-4-[2-F &-3-(4-
A BRI -1-) R A]-6-F K -4H-FFF[1.4]58%-3-8; (RS)-4-[3-(4-&T
ke 3 -1)-2-F A AR ]-6-F R -4H-F 5 [1.4168%-3-84; (R S)-4-[3-(3-T
8- R I MIR[3.2.11F £ -8)-2-F A H HK]-6-F A -4H- K3 [1.4]56%-3-8F;
(R,S)-4-[2-F £ -3-(3- K A -8- R A& XK [3.2.11F A-8-) A A ]-6-F AL -4H-%
F[1.4)E%-3-80; (R,S)-4-[3-(4-T £k 5 -1)-2-F 2 & K )-6-A-4H-F 5t
[1.4]8 % -3-80; (R,S)-6-A-4-[2-F K -3-(4- A BA KA -1-) A KR )-4H-K
[1.4]E % -3-B0; (R,S)-4-[3-(4-L T 2ok & -1)-2-F & A AL ]-6- A -4H-FF
[1.4]%8 % -3-80; (RS)-4-[3-(3-T 2 -8- R ZWIR[3.2.1]F £ -8)-2-F A A
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£ 1-6-F-4H-F FF[1.4]8%-3-8; (R,S)-6-#-4-[2-F £ -3-(3-/% AL -8-F &R
R[3.2.11F K -8-) R K -4H- K5 [1.4]%E%-3-58; (R,S)-4-[3-(4-T Ik 2
-1)-2-F R AR T-8-4H-RHF[1.4]5%-3-80; (R,S)-T- A-4-[2-F A&-3-(4-A
SRR I 1) R A )-4H- K [1.418 % -3-80; (R,S)-4-[3-(4-T T AWKz A
1-)-2-F A A A-7- B -4H- K [1.4]08%-3-87; (R,S)-4-[3-(3-T A -8- R %
AIR[3.2.1]F A& -8)-2-F A A K 1-7- A -4H- K3 [1.4)%%-3-80; (RS)-7-#
4-[2-FF A -3-(3- K A -8-F F2 RIR[3.2.1]F A -8-)F B J-4H-K FH[1.4]E%
3-8 (RS)-3-[3-(4- T A vk K -1)-2-F A & A -3H- K 5FF o4 -2- 1R ;
(R,S)-4-[2- F & -3-(4- & B AL %k vg & -1-) & A -3H- K JF o »k -2- 7
(R,S)-4-[3-(4- & T H vk A -1)-2- ¥ 2 & & ]-3H- X 5 & vk 2- 84 ;
(R,8)-3-[3-(3-T A -8- 22 IR [3.2.1]5F #-8)-2-F A B 2L - 3H-FK Frok =k -2-
B (R,S)-3-[2-F & -3-(3- /K 2h-8- F 2 IR [3.2.11F £ -8- )" A -3H-F F &
o 2-BR; (R,S)-4-[3-(4-T Avk® & -1)-2-F 3 AKX J-4H-F F[1,4]% % -3-
AR 5(R,S)-4-[2- F F-3-(4-R R AR - 1R K -4H-R 5 [1,4]0 % 3-8 ;
(R.S)-4-[3-(4- T T A ok 3K -1)-2- F & & K J-4H- 3K 5 [1,4]08 % -3- B ;
(R,S)-4-[3-(3-T Z-8- R F IR [3.2.1]F #-8)-2-F &£ & K - 4H- K F[1,4]08
53-8 (RS)-4-[2-F 2 -3-(3- KA -8- R A AMIR[3.2.11F K-8 )m A ]-4H-F
F[1,4)E % -3-B0; (R,S)-4-[3-(4-T Fvkow & -1)-2-F X A AR ]-4H- K H[1,4]
E%-3-B7; (R,S)-1-[2-F £-3-(4-A BARR K -1-) R K ]-4H-KH[1415%
3-87; (R,S)-4-[3-(4-T T kg £ -1)-2-F £ A A )-4H-FH 1,415 % 3-8,
(R,S)-4-[3-(3-T A -8- B 24 IR [3.2.115F £ -8)-2- ¥ 3 & L ]-4H-F 5 [1 4K
%.3-F; (RS)-4-[2-F 4-3-G-RA-8- AL MIK[3.2.1]F A-8-)AA]-4H-F
F[1,41E%-3-80; (R S)-1-[3-(4-T Ak i-1)-2-F R R K)-3,4-=5-1H-
Bobh-2-BF 5 (R, S)-1-[2- F A -3-(4-A R A KR A -1-) B A ]-3,4- = S 1 H-E
2-BR; (R,S)-1-[3-(4- T T A% -1-y1)-2-F 3 5 3 ]-3,4- = S.- 1 H-"B o -2- 87
(R,S)-1-[3-(3-T A -8- A WIR[3.2.11F £ -8)-2-F A A KL]34- = 4A-1H-"%
#h-2-80; (R,S)-1-[2-F A -3-(3-/% 4 -8- RAERMIK[3.2.1]F K -8-)AA&]-34-=
S.-1H-"5ok-2-87; (R.S)-4-[3-(4-T Aokog 4-1)-2-F A & HK]-6-F A KA-4H-
F (1,418 % 3-8 (RS)-4-[2-F A-3-(4-A AR IR -1)-6-F AA]-4H-
FIF[LAE%-3-50; (R.S)-4-[3-(4-B T Rokuk-1)-2-F A AA)-6-F Bk
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AH-RF[1,4]8E % 3-8 (R,S)-4-[3-(3- T A& -8- A& RIK[3.2.1]F #&-8)-2-F

B A -6- T Bk -AH- R S[1,4)E R 3-8, (RS)-1-[2-F A-3-(3- K A-8-R

ZRA[321]F & -8) A & )-6- F A K -4H- K 5 [1,4) B % -3- W
(R.S)-4-[3-(4-T Kok -1)-2-F 5 A £)-6,7-= A -4H-FF[1,4)5 % 3-8
(R,8)-6,7- = F-4-[2-F 35 -3-(3- /A -8- R A IR [3.2.11F A& -8-) A A ]-4H-F

H[1,4]E % -3-B0; (R.S)-4-[3-(3-T £ -8- A MIR[3.2.1]F £-8)-2-F &
A 2 1-6- R-4H- K F[ 1,418 % -3-89; (R,S)-6-F-4-(3-[3-2-F A TK)-8-

B2 W [3.2.1] F & -8-]-2- F & A K }-4H- K 5 [1,4) W8 & -3- B

(R,S)-4-[3-(3-T A R 2 3R T #5-1)-2-F & A K 1-6- B-4H-F F (141 % -3-

B: (R,S)-6-f-d-[2-F K -3-G-A AL ALK TH-1-) A A]-4H-FI[1,4108

& 3-8 (RS)-4-[3-(3-T AR ZIHTH-1)-2-F &AM & A-6-R-4H-F

(1,45 % 3-8 4-[3-(4-T & -3-Aok2 & -1)-2-F A A K ]-6-A-4H-5 I [1,4]
g ok -3-fF .

[0106]4 % 9 84 1624 LA 3 3 AR AR A8 4K 78 b 78 AL A A AR
WEs . IERREL S ARE M B S ERREM AL e E N, HABRRA
B 5 mEE S REAE £, EARETROEFERRETAR, LER
AF RN M, R M, BA & E R ARG 4o T AT ARATE R AR
SR Z Y. B A Y. SR R RRRAE Y. FE AT
2 4R AR, GREALN. TFHHRBHGIEAGE AR,

[0107JE R4 KA &, LA AL AN HERT o VA
e R kLR, s kA 4o 2 32 3 AR BN BS S AR TE M SR E AL AR AR AR AR

[0108]4 7 A2 a% 8 5% A 49 A 4l 4o 7T AR KA, ol A3 FEA
AWM EREDMRA., FAGATULARRK IR ERAEE, o TEE
R B85 AR b R AR B4, ALAH R ZRA T A Wi R
I KA ZAR, :‘iﬂ’%%éﬁ3!5F&—fﬁﬂ'rifill%iﬁi‘%%éﬁéﬂéﬂi&%é&aﬁ’?,
R RB A REE T

[0109]A % B 7 3% ¥ Ff ) #h m e, L5 he 4 B L R sl e LAk e M, #%
Bk, ZABL LRGP BARGI L e LR G EABICERRT
FiE M, 2R, SRR 7 dmp (bl iR A AA AR B A
B ) A F1E S S AETmIE, & TRFASH Xy mBd TR
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VR T A6 E T AR S A SR, B A XA el F R H LS W e
(A EH AL, 4o R kK IE M R B (Xenopus) i i), &4
mie ey ERERREI BT 845 DR EE B E NIH 3T3(ATCC CRL
1658), BiTR HA KET H4269 M, SRR E; RAT 1 fmie(Pace 5,
Proc. Natl. Acad. Sci. US4 88:7031-35(1991)); &4k 4mfe(Vallar 5, Nature
330:556-58(1987)). €& A 64 H 3L sh4p mmhe L4542 Rk T HEK 293 m
Jo.. CHO #mJe#= COS e,

[0110]4K BA ¢4 At A KRN RS s 7, BRTA TiE7 5
A EAD R ER, wH AR, FARE—FARK, ETELATEN
KA RAR B HE R I ) R LR B B8, B A Ak aE AT E,
XA KA RARGGRAIE R ARA R R, Ay FTARAELRGE
ARG R AT, LEXN,

[0111]d7 2k, AL ALRESEFHLDY AN ERG T &, LF2
BT ARG ERIAT S AEIL YA TR AR T AR 5 R LA
k,E—NEHRFEY, FEOIEFARTN I LR HEX LS
Munth, IRFABRAARE., BFRBKRTARIFERM K, £—
B PR e % R FE BB M- 2 A B, Tk, LA IK T & F
M M- ER,

[0112]4 & BA iE A% 76 77 AT B R 578 HLsh P o A0 K7 48 X
WEke ik, E—AZAFTEF, FEOERAREHAX 1 9LEY
Wi, R EFTEEERMTRIEE, Flieh M, FEBH TR LA AR
%, AFARGRABR—FREN SR FTAXGER,

IBAEA AR FEELHEMME M- AR EA AT T 5 L8001
M3, My-Z R R it BHAFT AR, E—ANERFTET, ALAFTE
T oA R H R

[0114]A L R ME R ARIA TR T AFMAT, FLEE
HARMAH T M ESHER. M & My SR . M #sh4E A #= D,
HRAEA . B M A My S AA DR RAEA AT .

[O1I5]AL A B —AMENF B AR GRBETRERG T L, £
—ARHRFEY, FEOEBEBRETRISA ARG ELER
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ME M) E —F 4o B R S A- 4 AR VA 3R & PR AR AR AR 6 TE I

[0116]8 L& TR TARZL, AEXPOLESHWE SRS RAES
M, Mf, AEARKESY, L£4H ) —FHAF e LEXGEN |
s, A NEV—FHEFLETHEZHREINABIK, T RALAY
Fode b2 LR X 1 49 40A- 464 A ik, B s AR K 9 L3R A K\ T #9459
g ETHSHE. EIRFAR. REAE—F LA RO HMA
AR ER T EREAETARLRAMIXGARRERTOHDT
# R iz,

[0117]A\ 1 A K BR 3R &b i B4 75 TS B2 —FF R % A 5w 3l
B AN ETAHEGERG T . E—AFRFTERT, FHECERA
HEWHAX [ AL D, AT ESEERMLTAMX, Flioh
M, 2ERMELARERME, UAFHRBRBE—FREMER. AF L
BF@AARE: Addifh. 5. HFRL. R, 2FRA. AL
k. AR, AR, BRFL. HARRBRAEE N, RFLOHELET
TRk, HZBAERK. FMEERE. MAERE. iAo RE. T2
iR, BhIASAKREFEA. A FEARRESE. BRES
i, RBELE. BR. BRKAE. HEBRMALRALRE. ZES
RE., BLBREAEAE LR, Bk, AXPLPHRBXTHLED.
ESHFrTELZHE. RIARFHUERISHE—F LED RO HHES
MR TR A THRERARRETH A PORAE: FMEERE.
MARE. WA E. TEFRSNE. HIEEAMASFKEFLA. AT
BrudkesE. BRESE. REELE. BR. ERKAME. 5
SEpdn £ il R iR, A, 5. HAARIL. RiL. ZFHRKX.
AL ek . f AR, AR, BRRREEL. HAbm. BOLBRGEE. RAE
¥ o B F IR

[0118]4 & B 64 4024 T vA vA 8 1t 3 ALK I 44 5 49 i 6 A1) § AR
A, AEEEBEZAR, LEAFEHE M X M ZARLE A TIFE
BANBBEER, ANRIMETREGEFRRLEREZOMERN, KL
s, TRENAODERAHLCHENALLBREGLBALXLEFALTE
HEEN.
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O ALANES WA XN FEEZRE LT ARDRA N FHE ok
BRTAAHRNETAZAREA @it F 2 RE GO R F i RIES, T A
AW, P T H R RE AN, —F 45 5260 3 54 )
AoAREBFHE 5,707,798 5 AT 6 ARG EAY AN R %, itk
TAET A AR EGETRBRARGE A THT LR B A
WiEMAE O Tk, K MBS 4T R RE & EREA 6 TR
DNA # % . mlet)y 38 RARYE 00 & A 6 AR1T 6938 Jn KT R4 ¢

[0120]7F 8 iF 5 4645 4% tm b N KK B

5 3615
5 3645 1
A A F

LC-MS i Bl 541 7 ik
7k 1

[0121]4%£ /8 HP1100 LC/MSD X /32| ki, A FAF X% . B it
HE. B, ZREEIIRARE. RETRE THAREYE. &
RAEAEPEE X E LM E A4 (CL8 Luna 3, 75x4.6 mm ID), #3482
MeCN/8mM T BR 4Kk, 18 15 247 EAR R, #2245 70% MeCN, 12
2475 95% MeCN, 1 247 & 70% MeCN, ¥4 2 4-4F. A& £ 0.6ml/min.

7 ik 2:

[0122]4% A Waters LC/ZMD A %43 %) 5.3 . 4% A % A 60048 & % . 2700
Mo g R, 996 —MEHEFIAARE ., BEFRE TARENRE, #£A
HHRPFAAE X E %0915 404 (C18 X-Terra 5p, 50x4.6mm ID), #3h482
MeCN/10mM T 84K, 128 14 4P B, A4 30% MeCN,
10 24756 95% MeCN, #4: 2 204, 0.5 547 /% 30% MeCN, 4 4.5 49
4. #Ai&AZ 1ml/min,

LC-MS & A 4 & 75 %
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F ik 1:

[0123]/2 Waters B #h4b4k £ 4(600 &, 2700 # %432 %, 996 PDA
R Z, ZMD X)L it A7) i sliar

[0124)4% Jf ¢ 42 & YMC C18 J’sphere ODS H80. 4 #i& A 2 0.15%
TFA KiE&, %4 %& BR 0.15% TFA 4 MeCN/K A 95/5 44k, %At
YA 17ml/min £ 4%, & £ A 30%49 4 4% B 2.5min, & &1 8 30-100%
HEME TR B 8.5min 0 BAY. S —AREFH, BESEABNR
) ALK B — A,

7k 2

[0125]/& Waters Delta 4000 #]-& % 4. Water 2487 3% & & 4 %5 |
Waters 859K E 28 11 Ei4T4| &b, FTA 42 Luna 15um C18,
250x21.2mm. 4£ A F @ & # sh4 H,0/MeCN T 8L 4% 4% #F % (25nM) X,
H,0/MeCN TFA £ ¢ /& (25nM).

[0126]/ # A& Smith Creator % #£ /% (Personal Chemistry AB, Uppsala,
Sweden) 8y Sk B AT AT #, R/ 2.45GHz FA &g 044, AxE
BB HAT 69 £ Smith & 32N b AT AR BY 09 REL . A AR RS 4G
BB, R BARRE >0.5mL.

[012714%& A Varian BOND ELUT(mega BE-SCX, 1g, 6ml)4:#t 478 & F
Xk CC, BibbimEE LG, B4A MeOHQ2 45K AT, A
JE1E R 2 ARG NHyOH(H,0 F 25%%9 NH;)/MeOH #4447 (1:9) % B
HTREMENESY.

(R.S)-1-(4-T Aok o2 & -1)-3-8 A -2-85(1011893-1)

[01281/ 4mL # . DHF AN 4-T K9k (0.29g, 2.0mmol)F= & & BF
(0.190g, 2.1mmol), F& F & F4&2h 4h. F Heik &% (Si0,; CH,Cly/ % B
/MeOH 85/10/5)4540 £ mx & #5 4Rk 40, 13 3]s K g 4721064 (0.3 1 g,
64%). 'HNMR(CDCl;) 8 3.95-3.85(m, 1H), 3.60-3.48(m, 1H), 2.97-2.88(m,
1H), 2.82-2.72(m, 1H), 2.46-2.35(m, 1H), 2.30-2.20(m, 1H), 1.98-1.88(m,
1H), 1.70-1.58(m, 2H), 1.35-1.08(m, 9H), 0.88(t, J=6.8Hz, 3H); "*C
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NMR(CDCl3) 6 66.7, 61.5, 55.9, 53.1, 47.4, 36.4, 35.8, 32.9, 32.6, 29.2, 23.1,
14.3.

(R.8)-4-T AK-1-(3-F.-2- 8. & K Wk "Z (1011S93-2)

[0129]# DAST(1.9mmol, 230uL)i& i# An %) 1-(4-T L okez £ -1)-3-8.5
-2-8#(1011S93)(0.31g, 1.28mmol)i&F CH,ClL,(SmL)Ff A& 895 & ¥ . 2h &,
AR NFR(SmLYE R R AL, A CH,Cly(2x15mL) ¥ BA AR, A FFH #uta, F
B (NaySO,), ik, B/AERY, F 44 M kit €85 (Si0,; EI/EOAC
60:40) £k 1L 13 2| 3 Ak 69 47 B 1L A 4 (0.025g, 9%); 'H NMR(CDCL) §
4.79(dm, J=48Hz, 1H), 3.78-3.60(m, 2H), 2.92-2.83(m, 2H), 2.72-2.56(m,
2H), 2.15-2.00(m, 2H), 1.69-1.58(m, 2H), 1.35-1.16(m, 9H), 0.88(t, J=6.8Hz);
“CNMR(CDCl3) § 91.1(d, J=111Hz), 59.9(d, J=22Hz), 55.2, 54.9, 44.9(d,
J=25Hz), 36.4, 35.6, 32.7, 32.6, 29.2, 23.1, 14.3,

i@ A # % 1(GP1)

[0130]& S D F mANEF DMF F6 2-2EKE(1.0 4¥)
(0.1g/mL), AAmN 2-RTBA(1.1 5 F). REAETIR TFTHIE 12-20 )8,
AN K CO32.1 B F). REAETRTHHH 12-20 08, RERLET,
& FRKAOmML)¥, A EtOAc(3x20mL)FE I, A FA AR, REFH Y,
H 5T A 4812 A %A CC(EM:EtOAC)4 L.

4H-7L7% 5 [4,3-b1[1.41 K5 -3-87(81MF939a)

[0131]# 88 GP1 &4 3-&H-4-BAR 72 (0.10g, 0.79mmol). 2-F, Bk
£.(0.098g, 0.87mmol)F= K,CO5(0.23g, 1.66mmol), 3 %] #7804k A4 b4 48 7~
#7(81MF939a)(0.087g).

8- #\-4H-R 5[ 1,414 % -3-BF (95SMF45)

[0132]%: % GP1 A 2-R A -6- 2 KB (95MF2085)(0.256g, 2.0mmol).
2-F LBLR(0.25g, 2.2mmol)F= K,C05(0.583g, 4.2mmol), 32| #F2a4L4-4
&9 48 7~ 4 (95MF45)(0.29g).
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7-B-4H-FF[1,4]%% 3-8 (11 IMF12)

[0133]#% & GP1 R4 2-RA-5-AKH (111MF10)(10.3g, 81mmol). 2-
A CBLA (10.1g, 89mmol)Fe K,CO:(23.5g, 170mmol). CC(SiO,; & %
/EtOAc 4:1-4), % 2|74 4 (111MF12)(12.6g, 93%); 'H NMR(DMSO)
8 10.68(s, 1H), 6.83-6.91(m, 2H), 6.75-6.80(m, 1H), 4.57(s, 2H); “C
NMR(DMSO) & 164.2, 157.8(d, J=238.6Hz), 144.0(d, J=12.4Hz), 123.9(d,
J=2.7Hz), 116.3(d, J=9.6Hz), 108.6(d, J=22.7Hz), 104.0(d, J=26.5Hz), 66.7.

7.8-= #-4H-KF[1,410E% 3-8 (8 1IMF2082A)

[0134]# B8 GP1 R4 6-& A -2,3- = £ 3 B (81KK30a)(0.113g,
0.78mmol). 2-# T BL.(0.10g, 0.89mmol)F= K,CO5(0.226g, 1.6mmol), 7%
B AR AL A4 0940 = 49 (81IMF2082A)(0.12g).

6-38 -8- B -4H- K F[1,4]5E% -3 A7 (95SMF44)

[013513% BB GP1 &4 2- & & -4-38 -6- LK B (95MF2084)(0.078¢g,
0.38mmol). 2-F T Bt £.(0.048g, 0.42mmol)#= K,CO;(0.11g, 0.79mmol), 4F
B A7 ALALA ) 69 A8 = #3 (95SMF44)(0.091g).

8- A A -4H-F F[ 1,418 % 3-8 (95MF83)

[0136] % B GP1 R 4 M 4 2- R A -6- % A A X &
(95MF80(2240)(0.16g, 1.lmmol) . 2- & Z B & (0.14g, 1.2mmol) #=
K,C05(0.32g, 2.3mmol), F2|4+A81L6-4 #4942 = 4 (95MF83)(0.115g).

6.8- = R,-7-F A -4H-FK 5 [1,4]%8% -3-8 (8 1MF2225)

[0137]3 5% GP1 %4 6-F Ak -2.4-= & -3-metyl £B(1.9g, 10mmol).
2-F LB A (1.2g, 11mmol)#= K,CO,(3.0g, 22mmol), #F 2|47 1044 49 41
7= #1(80MF2225)(2.33g).

6.8- =~ RA.-7- L -4H-F FH 1,415 -3- 51 (95MF46)
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[0138]3% B GP1 i%4 6-£I-2.4- = £.-3- T 2 K B (9SMF2226)(0.293 2.
I.5mmol). 2-# ZBLE(0.19g, 1.7mmol)F= K,CO,(0.44g, 3.2mmol), 4% 5|47
A S W i AL 7 H) (95MF46)(0.34g).

7-#-6-F 2 -3 4- = §.- | H-"E 9k -2- 5 (97K K 40)

[0139)4£ 40°C #H#E T MeCN(10mL) ¥ 4 3-#-4-F &£ K (1.247¢,
9.96mmol). 3-F A Bt #.(1.269g, 9.99mmol)F= K,CO;(1.450g, 10.5mmol)ik
3h. ] 4M HCl B R R b4, FHEIRi#E CH,Cl,, & FHAME, A
Na,SO, F#, &, RE%E. K&K B(1.168g) m# %] 145°C, 30min A 4-#t
A\ AlC15(3.538g, 26.5mmol). R /& %440 B_AL A4, 33 T A A 4M HC,
G RBRit CHClye A 3FAME, A NaSO, T, 18, K%, KEA
ik CC(Si0,; CH,Cly/MeOH 40:1)4:4% , 13 2| A #1644 (97KK40)(0.201 g,
% = % 11%). 'H NMR(CDCl;) § 8.15(brs, 1H), 6.94(d, J=7.8Hz, 1H), 6.47(d,
J=10.0Hz, 1H), 2.91-2.87(m, 2H), 2.62-2.60(m, 2H), 2.19(d, /=1.8Hz, CH,).

6- #.- L H-"5 ok -2-B7 (97K K 38)

[0140]4% DDQ(0.38g, 1.7mmol)#m %] 6- #.-3,4- = &, -1H- vk -2- FA
(0.18g, 1.1 mmol)i& F = £ 55 IR (25SmL) & ¥, /53] 498 & &A% 16h, K
R AM, MAMMI NapCO;Q5mL)KER, RAEAHILREY
(MeOH:CH,Cly; 1:10, 3x50mL)# 3K, &5 Au4g, A Na,SO, T, idiE,
RJERYE, FHRiE CC(Si0,; CH,Cly/MeOH 20:1)464k, 13 3| 478040 504
(0.056g, 31%). 'H NMR(DMSO-Dy) & 11.8(brs, 1H), 7.85(d, J=9.4Hz),
7.50(dd, J=2.8, 9.2Hz), 7.43-7.37(m, 1H), 7.37-7.25(m, 1H), 6.54(d,
J=9.4Hz).

7- .- 1 H-"5£9%-2-87 (97KK34)

[0141]#% DDQ(0.42g, 1.9mmol)A= %] 7- #.-3,4- = &, -1H-"5 9k -2- 57
(0.20g, 1.2mmol)i& F &SR Q25SmL)WR& T, B RS ELAT
HR 16h. B/ERGE REAY, mALeA Na,CO,(25mL) KGR, #AH M
ot 4 (MeOH:CH,Cly; 1:10, 3x50mL) ¥ B, &5 H A8, F Na,SO, T 1,
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Wik, BMAERY, A E A& LC(SiO,; CH,Cl,/MeOH 10:1)#h4k, 45 3|47
RS- 4(0.037g, 18%). 'H NMR(DMSO-Dy) 5 11.8(s, 1H), 7.88(d, J=9.6Hz,
IH), 7.74-7.65(m, 1H), 7.05-6.95(m, 2H), 6.43(d, J=9.6Hz): "“C
NMR(CDMSO-Dg) 6 163.0(d, J=247Hz), 161.9, 140.4(d, J=13Hz), 130.4(d,
J=11Hz), 120.9, 116.1, 109.8(d, J=23), 101.0(d, J=25Hz).

6-#-7-F HK-3,4-= F-1H-"5#-2-80 (10LH75-1)F= 6-#-5-F A -34-—5
-1 H-"87%%-2-B(107LH75-2)

[0142]# 3-2.-N-(4- #.-3-F £ -FK 3)- 7 BBz (3.8g, 30mmol). 3-R A B
F.(2.9mL, 30mmol)#= K,CO;(5.0g, 36mmol)= 3] CH;CN(50mL)¥ , %44
EZRTHHF 44h. ME, RAMA EtOAc(S0mL)# 4, 3 /8 7K(20mL).
HCI(20mL, 4N)#= /K (20mL)#%%&. A Na,SO, FBRA M4, iEiE, BAE
Y, B 3xiB(5.9g)M # F] 135°C, 30min A £-FtAe A AlCL(11g, 82mmol),
RIE¥ B RLA ZE 50°C, AN HCI(4N 20mL), #3492 4% 15min.
A EtOAc(50mL)Z BURA4, A K (0mL)s&H #uAn, T (Na,SO,)iF 2
A AR, IR, RERYE, B4 &M HPLC ik, 53] 6-#-7-F £-3.4-
Z A -1H-"29R-2-F7(0.76g, 14%)#F 6-#.-5-F #-3,4- = &,-1H-"5 ok -2-BA)
(0.190g, 4%). 6-#-7-F # -3,4- = & -1H-"5 9k -2- 8 (107LH75-1): 'H
NMR(CDCl;) & 8.86(brs, 8.86, 1H), 6.81(d, J/=9.2Hz, 1H), 6.62(d, J=6.8Hz,
1H), 2.91(brt, J=7.6Hz, 3H), 2.94-2.87(m, 2H), 2.20(d, J=2.0Hz). 6-#.-5-F
A -3.4- A -1H-"59k-2-BA(107LH75-2): 'H NMR(CDCl;) & 8.78(brs, 1 H),
6.85(t, J=8.8Hz, 1H), 6.62(dd, J=4.5, 8.8Hz, 1H), 2.92(brt, J=7.6Hz, 2H),
2.64-2.58(m, 2H), 2.20(d, J/=2.4Hz, 3H).

(R)-4-(3-£ A -2-F 2 AR -4H-FK 5 [1,4]% % -3-57(108L.M40-37)

[014314 25mL JEHLF Je A& F MeCN(10mL) ¥ ¢4 4H-KF (1,4 %
-3-A7(0.100g, 0.670mmol). (S)-3-i&-2-F & #5B£(0.103g, 0.670mmol)F= 2% BX
4¢,(0.208g, 0.670mmol), FF/& 40°C FH# 2 A. KA RAH A K(SmL)
BXR, F4 A EtOAcx10mL)E R, A FAME, FHEWNSO,), AL,
1% 2| A7 A1 A 4 (108LM40-37) 6448 = 4 (0.219g).
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i# A # % 2(GP2)

[0144]% T S0mL BT e NIETF DMF(20mL) ¥ 6948 B 42 3R 4044
(1.1 H2).(R)-B-2-2-FA-AEL)-RTH-—F ALK (9SMFM)(1 L&)
FoBRBRA6.(2.5 &), 55°C FHH 20h. R BRAYAK(OmMLYFER, &
¥ F| BtOEt(3x20mL)E B, &HFHE, A K%, FIEENaS0,), %
&, FHik CC(SiO,; EtOAc/& b 1:10)44k,

(S)4-[3-(RTHR - F AR AK)2-F R & X140 K H[1,4]%8% -3- 5
(1081.M24-21)

[0145)#: B8 GP2 1% F DMF(20mL) ¥ 49 4H-K 5t [1,4]%%-3-87(2.47g,
16.5mmol). (R)-(3-i&-2-F A -REH)-# T KA = F H A5 (95MF94)(4.01g,
15.0mmol) = Cs,CO;(12.2g, 37.6mmol) & A , F 3| 4 & 1L & #
(108LM24-21)(3.92g, 78%) . 'H NMR(CDCl;) & 7.15-7.11(m, 1H),
6.99-6.91(m, 3H), 4.60-4.50(m, 2H), 3.98(dd, J=8.3Hz, J=12.4Hz, 1H),
3.81(dd, J=5.5Hz, J=12.4Hz, 1H), 3.51(dd, J=4.1Hz, J=9.7Hz, 1H), 3.40(dd,
J=6.9Hz, J/=9.7Hz, 1H), 2.12-2.02(m, 1H), 0.90-0.82(m, 12H), 0.02(s, 6H).

()4-B-(RTHAZFRAREAK)-2-F A &K -4H- K FF[1,4]% % -3- &
(108LM25-22)

[0146]4% F& GP2 1% F DMF(20mL) ¥ ¢ 4H-#& 5[ 1,4 % -3-87(2.75g,
16.7mmol). (R)-(3-i&-2-F A A EAX)-RT A = F A A (95MF94)(4.04g,
15.1mmol) #= 2% B 4& (12.3g, 37.9mmol) B K , 45 2| 47 A 1L &
(108LM25-22)(3.74g, 70%). 'H NMR(CDCl;) & 7.35(d, J=7.6Hz, 1H),
7.28-7.18(m, 2H), 6.99(t, J=7.6Hz, 1H), 4.13(dd, J=8.9Hz, J=13.3Hz, 1H),
3.95(dd, J=5.9Hz, J=13.3Hz, 1H), 3.52-3.40(m, 2H), 3.37(s, CH,),
1.96-2.07(m, 1H), 0.92-0.83(m, 12H), 0.02(s, 6H).

i@ /|l 7 % 3(GP3)
[0147]%) S50mL J&H#LF e A& F THF(30mL) ¥ #9 48 5 42 SR4LA-40 (1 H
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)W T RAAAK(TBAF)(1.3 4 &), FEZTRTHH 200, B R LRSS
YR R RY, B FtOAc(30mL)F . %44 A 3 /K (2x20mL)%

e BTG, THR(NaS0s), RA, Akik CC(Si0y FtOAC/EK T3)
AL,

(8)-4-(3-#2 75 -2-F J & K)-4H-F 5 [1,4]0 % -3-87/(108LM26-23)

[0148)3#% B GP3 4% F THF(30mL)¥ #9405 #(S)-4-[3-(R T =¥
AR B R)2-F A A K 4H- K 5 [1,4)E % -3- 57 (108LM24-21)(3.92g,
11.7mmol) #= TBAF(4.78g, 15.2mmol) & & , F 5| # M 1k 4 4
(108LM26-23)(2.52g, 98%). 'H NMR(CDCl;) & 7.05-6.95(m, 4H), 4.63(s,
CH,), 4.23(dd, J=10.3Hz, J=13.9Hz, 1H), 3.56(dd, J=4.8Hz, J=13.9Hz, 1H),
3.52-3.49(m, 1H), 3.46-3.38(m, 1H), 2.92-2.85(m, 1H), 2.09-1.97(m, 1H),
1.06(d, J/=7.3Hz, CH;).

(S)-4-[3-(BR T A = F R AHA)-2-F R A E-4H-F 51,41 %-3-5

[0149]3% 8 GP3 1£&-F THF(B0mL) Y #9444 (108LM25-22)(3.69g,
10.5mmol)#= TBAF(4.30g, 13.6mmol)R A . M ki& CC(SiO,; EtOAc/E ¥
T4k, 1534744 (108LM34-31)(2.36g, 95%). 'H NMR(CDCl;) §
7.38(d, J=7.9Hz, 1H), 7.28-7.18(m, 2H), 7.03(t, J=7.0Hz, 1H), 4.32(dd,
J=9.0Hz, J=15.2Hz, 1H), 3.70(dd, J=5.5Hz, J=15.2Hz, 1H), 3.52(dd, J
n=3.4Hz, J=11.7Hz, 1H), 3.34-3.42(m, 3H), 2.82(bs, OH), 1.92-1.83(m, 1H),
0.98(d, J=6.9Hz, CH,).

i i 7 & 4(GP4)

[0150]¥ 50mL ##i P Ao A& -F CHCl(30mL) P #4948 & 2 3R 1b-a-4 (1
LE) ZERABQ SE)FktQ5 58). SHANMRERE, B#
ThAm( 58). TRTHEHIE 20h. KRS WA IR RARRERA
IR %R (30mL) 2k &, T B (NayS0,), A&, A ik CC(Si0y; EtOAc/E K 3:1)
g4,
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($)-4-(3-#4-2-F J A A )-4H-FK 5 [1,4]58 % -3-57 (108L.M27-24)
[0151]4% B8 GP4 1%15 F CHCL(30mL)F #94bA-#(8)-4-(3-F 4 -2-F 4
%)—4}‘1—%?’%[1,4]”%‘7%‘-3-15@(108LM26-23)(2.52g, 11.4mmol). = RKAM
(6.12g, 23.3mmol). =K=(1.98g, 29.1mmol)F=#£(8.88g, 35.0mmol) R i, 7%
B AR A4 A4 (1081 M27-24)(3.02¢g, 80%). 'H NMR(CDCl;) § 7.07-7.00(m,
4H), 4.65-4.55(m, 2H), 3.94(dd, J=1.7Hz, J=6.7Hz, CH,), 3.23-3.14(m, 2H),
2.18-2.07(m, 1H), 1.05(d, J=6.1Hz, CH,).

(R)-4-(3-#-2-F 3 & H)-4H- K F[1.4]% % 3-8 (108LM46-43)

[0152)% B8 GP4 42L& F CHCL(30mL)¥F & (R)-4-3-£ A -2-F A &
)-4H-FKH[1,4]%E%-3-B0 (108LM40-37)(1.040g)48 = 4 . = K H H(0.99g,
3.77mmol). 2K*(0.32g, 4.71mmol)#A=##(1.43g, 5.65mmol) Rk, 1F%|4Fr4
16549 (108LM46-43) #4948 7= 47(0.312g).

(S)-4-(3-#-2-F & & A )-4H- K [1,4]%K % -3-5(108L. M37-34)
[0153]4% B8 GP4 412 F CHCL(30mL) ¥ #4484 (S)-4-(3-% 3.-2-F

A R)-4H- R FF[1,41%8 % -3-50(108LM34-31)(2.33g, 9.82mmol). = F & B
(5.15g, 19.7mmol). =(1.67g, 24.6mmol)F=#%(7.48g, 29.5mmol) R & , ¥
3) 47 #4L 4 ¥ (108LM37-34)(2.57g, 75%). 'H NMR(CDCl)) & 7.37(d,
J=1.8Hz, 1H), 7.24(t, J=7.8Hz, 1H), 7.16(d, J=7.8Hz, 1H), 7.02(t, J=7.8Hz,
1H), 4.02(d, J/=6.8Hz, CH,), 3.37(s, CH,), 3.15-3.05(m, CH,), 1.95(m, 1H),
0.97(d, J=6.2Hz, CH,).

i# | & % 5(GP5)

[01541& 4 3 7mL % )R F Ae A% F 3mL - MeCN # 4H-3F5[1,4]
ME%-3-BR(1.0 % &), Cs;COy(1.5 &) 3-R-1-aAm (1.1 4§), &
ZRF#3 66-72h. A 10mL H,0 #BRERAY, A CHCl, 2
EtOAc(3x30mL)# 3K, A H# A ME, F MgSO,F %, & PTFF Whatman
WRZBLIE, RE. REA CCRIK/FEOANLNK, R ILi#t—F i
BATT—YR.
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6-i% -4-(3-R R A )-8- -4 H-3 H 1,415 % 3-8 (95SMF50(2084))

[0155] % & GP5 i & 6- if -8- A -4H- X F [14] '€ & -3- A
(95MF44)(0.091g, 0.37mmol). Cs,CO3(0.180g, 0.55mmol)F= 3-F.-1-# & Iz
(0.083g, 0.41mmol). CC(SiO,; & %/EtOAc 9:1-4), 3 B 4744 #
(95MF50(2084))(0.086g, 72%). 'H NMR(CDCl;) § 7.02-6.96(m, 1H), 6.85(d,
J=5.2Hz, 1H), 4.65(s, 2H), 4.04-4.11(m, 2H), 3.62(t, J=6.2Hz, 2H),
2.10-2.18(m, 2H); "°C NMR(CDCly) & 163.8, 151.7(d, J=250.9Hz), 133.1(d,
J=14.6Hz), 131.5(d, J=3.8Hz), 115.1(d, J=21.5Hz), 114.2(d, J=10.0Hz),
113.4(d, J=3.4Hz), 67.6, 42.2, 39.5, 30.0.

4-(3-R A HK)-8- B -4H-F [ 1,418 % 3-8 (9SMF51(2085))

[0156]#: P& GP5 A 8-#\-4H-F 5 [1,4]%E%-3-81(95MF45)(0.290g,
1.74mmol). Cs,CO;(0.848g, 2.6mmol )= 3-F.-1-## % 5.(0.390g, 1.91mmol).
CC(Si0y; & ¥T/EtOAc 9:1-4), 1% 2|47 &4k 44 (95MF51(2082))(0.254g,
60%). 'H NMR(CDCls) § 7.01-6.95(m, 1H), 6.88-6.82(m, 2H), 4.66(s, 2H),
4.13-4.08(m, 2H), 3.63(t, J=6.0Hz, 2H), 2.19-2-12(m, 2H); C NMR(CDCl;)
6 164.2, 152.1(d, J=246.8Hz), 133.9(d, J=15.0Hz), 130.6(d, J=3.1Hz),
122.6(d, J=8.1Hz), 111.8(d, J=18.4Hz), 110.1(d, J=3.4Hz), 67.8, 42.4, 39.5,
30.1.

6.8- = R-4-G-AARK)-7- LA -4H-F 1 [1,4]58% -3-FA((95SMF52(2226))
[0157]4 B GP5 R4 6,8- = & -7- & & -4H-F 5 [1,4]"E % -3- &7
(95MF46)(0.342g, 1.39mmol). Cs,CO5(0.678g, 2.08mmol)Fr 3-F.-1-5 & 17
(0.313g, 1.52mmol). CC(SiO,; & ¥ /EtOAc 9:1-4), 32| AFH LAY
(95MF52(2226))(0.301g, 67%). 'H NMR(CHCl;) § 7.01(s, 1H), 4.68(s, 2H),
4.06(t, J=7.2Hz, 2H), 3.62(t, J=6.0Hz, 2H), 2.91(q, J=7.6Hz, 2H),
2.10-2.18(m, 2H), 1.16(t, J=7.6Hz, 3H); °C NMR(CDCl;) & 163.8, 140.6,
135.8,127.9, 127.7, 123.6, 113.8, 67.9, 42.2, 39.3, 30.0, 24.7, 12.7.
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4-3-R A K)-8-F A I -4H- K H[1,415 % -3-87 (9SMF98)

[0158] # P GP5 & 4 8- % & A -4H- X ¥ [1,4] & & -3- #9
(95MF83)(0.115g, 0.60mmol). Cs,CO4(0.293g, 0.90mmol)Fe 3--1-HL 7 17
(0.135g, 0.66mmol). CC(SiO,; & %/EtOAc 9:1-4), 4% B ArA 4L 44
(95MF98)(0.112¢g, 70%). 'H NMR(CDCl;) & 7.03-6.95(m, 2H), 6.93-6.90(m.
1H), 4.57(s, 2H), 4.09(m, 2H), 3.62(t, J=6.2Hz, 2H), 3.33-3.25(m, 1H),
2.20-2.13(m, 2H), 1.22(d, J=7.2Hz, 6H); °C NMR(CDCl;) & 164.9, 142.8,
137.8,128.5, 122.8, 121.4, 112.5, 67.7, 42.5, 39.3, 30.3, 27.2, 22.7.

4-(3-R A K )-6- B-4H- K S [1,4]%58% -3-87 (81 73MF55b)

[0159)3 & GPS %4~ 6- #-4H-3 5[ 1,4]5E % -3-87 (8173MF55b)(0.090g,
0.54mmol) . Cs,CO;3(0.263g, 0.81mmol) = 3- & -1- B & % (0.121g,
0.59mmol) . CC(SiOy; & % /EtOAc 10:1-5), 45 %] 47 M 1k 4 %
(8173MF55b)(0.102g, 78%) . 'H NMR(CDCl;)) & 6.95-6.91(m, 1H),
6.82-6.78(m, 1H), 6.72-6.67(m, 1H), 4.57(s, 1H), 4.05(t, J=7.2Hz, 2H),
3.62(t, J=6.2Hz, 2H), 2.19-2.11(m, 2H); *C NMR(CDCl;) & 164.6, 158.6(d.
J=240.7Hz), 141.5(d, J=2.3Hz), 129.6(d, J=10.5Hz), 118.0(d, J=9.3Hz),
110.0(d, /=23.1Hz), 102.7(d, J=28.8Hz), 67.8, 42.3, 39.3, 30.0.

4-(3-RA A H)-7.8-= #-4H-F 31 [1,4]% % -3-58 (8 1MF2082b)

[0160] 3 B GP5 & A& 7.8 = #& -4H- X 5 [1,4] I *& -3- A
(81MF2082a)(0.119g, 0.64mmol). Cs,CO;(0.314g, 0.96mmol)F= 3-F.-1-##
A 5 (0.144g, 0.70mmol), % 2| 4% & 1k & 4 (0.156g) &9 48 * 4% ; 'H
NMR(CDCl;) & 6.89-6.82(m, 1H), 6.78-6.74(m, 1H), 4.68(s, 2H), 4.08(t,
J=7.2Hz, 2H), 3.62(t, J=6.4Hz, 2H), 2.18-2.10(m, 2H); *C NMR(CDCl;) &
163.5, 147.7(q, J=245.6Hz, J=10.4Hz), 141.0(q, J=249.4Hz, J=15.7Hz),
135.5, 126.2, 109.9(d, J=18.4Hz), 108.6(q, J=7.6Hz, J=4.2Hz), 67.8, 42.3,
39.4, 30.0.

4-(3-A A H)-6-F B -4H- K 5 [1,4]% % -3-87 (8 IMF2249b)
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[0161] 4 B GP5 & & 6- F & A -4H- X 5 [1,4] 1% & -3- BA
(81MF22492)(0.212g, 1.18mmol). Cs,CO5(0.578g, 1.77mmol)#= 3-F-1-#
R #0(0.265g, 1.3mmol), CC(SiOy; RM/EtOAc 10:1-2), FEAFAAY
(81MF2249b)(0.127g, 42%). 'H NMR(CDCl:) & 6.88(d, J=8.8Hz, 1H),
6.62(d, J=2.8Hz, 1H), 6.50(dd, J=2.8Hz, J=8.8Hz, 1H), 4.50(s, 2H),
4.05-4.01(m, 2H), 3.76(s, 3H), 3.59(t, J=6.2Hz, 2H), 2.16-2.09(m, 2H); *C
NMR(CDCls) 6 164.8, 155.5, 139.3, 129.2, 117.4, 107.8, 101.9, 67.8, 55.8.
42.4,38.9, 30.0.

4-(3-R A HK)-7-B-4H-F F[ 1,41 % -3-81(8 IMF763b)

[0162]#% B8 GP5 &4 7-#-4H-K3[1,4]E%-3-87(81MF763)(0.263g,
1.57mmol) . Cs,C0O;(0.769g, 2.36mmol) #= 3- & -1- #t & k& (0.354g,
1.73mmol) , #F 2| 47 A 1L 4 4 (0.40g) #9 #2 = 4% ; 'H NMR(CDCly) §
7-01-6.91(m, 1H), 6.79-6.73(m, 2H), 4.60(s, 2H), 4.08(t, J=7.2Hz, 2H),
3.62(t, J=6.4Hz, 2H), 2.18-2.11(m, 2H).

4-(3-2, A K )-4H-vt "% 5+ [4,3-b][1,4]%E % -3- B (8 IMF939b)

[0163] 4 B GP5 & & 4H- %k "2 F [4,3-b][1,4] & & -3- A
(81MF939a)(0.087g, 0.52mmol). Cs,CO5(0.256g, 0.78mmol)F= 3-F.-1-# &
3%.(0.116g, 0.57mmol), #F 2| AR A 1L 645 (0.139g) 491 7+ 49 . '"H NMR(CDCl3)
8 8.43(s, 1H), 8.17(d, J=5.2Hz, 1H), 7.25(d, J=5.2Hz, 1H), 4.20-4.15(m, 2H),
3.55(t, J=6.2Hz, 2H), 3.41(s, 2H), 2.17-2.10(m, 2H).

i@l 7 ik 6(GP6)

[01641/ 100mL JE#8 F Ae A& F 50mL -F MeCN 49 4H-K 5 [1,4]E%
S3-B(1.0 HE). Cs,CO3(1.5 H8)fe 3-2-1-#AK(1.1 1 §), FEZER
THH 72h, FREREGHEALET, /A 100mL H,0 # %, A
EtOAc(3x100mL)& B, &AM E, B MgSO, Fh, ik, AL EF,
F CCEHB/EtOAC)#EAL,
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6.8- = R.-4-(3-R A IH)-7-F K -4H-F H[1,4]% % -3-87 (8 MF2225b)

[0165]# & GP6 A& 6,8- = . -7- ¥ & -4H- K 5 [1,4] B & 3-89
(81MF2225a)(2.33g, 10.0mmol). Cs,CO;(4.88g, 15.0mmol)F= 3-5.-1-A A
#.(2.25g, 11.0mmol). CC(SiO,; & I%/EtOAc 10:1-5), 4% 3| 4x 204044
(81MF2225b)(2.44g, 79%). 'H NMR(CDCl3) & 7.02(s, 1H), 4.67(s, 2H),
4.06(t, J=7.2Hz, 2H), 3.62(t, J=6.2, 2H), 2.43(s, 3H), 2.18-2.10(m, 2H); “*C
NMR(CDCl;) 8 163.7, 140.5, 130.3, 128.3, 127.6, 124.1, 113.5, 67.9, 42.2.
39.3, 30.0, 17.2.

4-(3-R A K)-6,8-= F I -4H-K 3 [1,4] % -3-87 (8 1 MF2237b)

[0166] # B GP6 & & 6,8- — F & -4H- ¥ 5 [1,4] & . -3- BA
(81MF2237a)(1.70g, 9.60mmol). Cs,CO;(4.69g, 14.4mmol)F= 3-&,.-1-3 &
% (2.15g, 10.6mmol). CC(SiO,; &IM/EtOAc 10:1-5), 43 B 47401k 44
(81MF2237b)(0.96g, 39%). '"H NMR(CDCl3) & 6.72-6.69(m, 2H), 4.56(s, 2H),
4.07(t, 2H), 3.62(t, J=6.4Hz, 2H), 2.30(s, 3H), 2.20(s, 3H), 2.19-2.12(m, 2H);
BC NMR(CDCl3) & 164.9, 141.5, 131.9, 128.0, 126.7, 126.4, 113.1, 67.8,
42.5,39.0,30.3, 21.2, 15.5,

6-#8 T A& -4-(3-R A AR )-4H- K H [1.,4]%8 % -3-57 (8 IMF2248b)

[0167] ¥ B8 GP6 & A& 6-4 T % -4H X 7 [1,4] & & -3- BA
(81MF2248a)(2.07g, 10.0mmol). Cs,CO3(4.88g, 15.0mmol)#= 3-F.-1-#2 &
#.(2.25g, 11.0mmol). CC(SiOy; & M/EtOAc 10:1-5), 32| FF& 64
(81MF2248b)(1.39g, 49%). 'H NMR(CDCl;) & 7.12(d, J=2.0Hz, 1H),
7.03(dd, J=8.4Hz, J=2.0Hz, 1H), 6.92(d, J=8.4Hz, 1H), 4.54(s, 2H), 4.14(t,
J=7.2Hz, 2H), 3.65(t, J=6.0Hz, 2H), 2.21-2.14(m, 2H), 1.32(s, 9H); "*C
NMR(CDCL,) & 164.8, 146.4, 143.1, 127.9, 120.9, 116.7, 112.2, 67.8, 42.6.
38.9, 34.8, 31.6, 30.2,

6-R-4-(3-R A )-7-FHH -4H- K 51,418 % -3-87 (8 1MF2253b)
[0168]4% B8 GP6 b4~ 6-#-7-AK A -4H-F F[1,4]%E% -3-87 (8 1MF2253a)
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948 = 4 (2.60g, 10.0mmol). Cs,CO;(4.88g, 15.0mmol)#F= 3-F -1-# &%
(2.25g, 11.0mmol). CC(SiO;; & ¥ /EtOAc 10:1-5), #F 2| #7149
(81MF2253b)(1.23g, 36%). 'H NMR(CDCl,) & 7.66(s, 1H), 7.20(s, 1H),
4.70(s, 2H), 4.12(t, J=7.6Hz, 2H), 3.67-3.59(m, 2H), 2.21-2.13(m, 2H); C
NMR(CDCl3) § 163.6, 143.5, 133.3, 133.2, 122.4, 117.2, 115.2, 67.4, 42.1,
39.6, 29.8.

7-R.-4-(3- 8.8 28)-4H-F 5 [1,4]% % 3-8 (8 IMF2271b)

[0169]3% B8 GP6 A 7-R.-4H-F 3 [1,4]FE% 3-8 (8 1IMF2271a)(1.74¢,
9.47mmol). Cs,CO3(4.63g, 14.2mmol)#= 3-F.-1-# A %7.(2.13g, 10.4mmol).
CC(Si0,; & ¥ /EtOAc 10:1-5), 1% 3| 47 # 1k A % (81MF2271b)(1.95¢,
79%). 'H NMR(CHCl3) & 7.03-6.96(m, 3H), 4.59(s, 2H), 4.07(t, J=7.2Hz,
2H), 3.61(t, J=6.4Hz, 2H), 2.17-2.10(m, 2H); *C NMR(CDCl;) & 164.0,
146.0, 129.1, 127.3, 123.0, 117.8, 115.5, 67.7, 42.4, 39.2, 30.0.

4-(3-R A H)-5-F I -4H-K 5 [1,4]% % -3-5 (8 IMF941b)

[0170] 3 2B GP6 & 4 5- ¥ & 4H- X # [1,4] & & -3- W
(81MF941a)(1.514g, 9.28mmol). Cs,CO3(4.53g, 13.9mmol)F= 3-F.-1-#L %
¥%.(2.09g, 10.21mmol), CC(SiO,; & H/EtOAc 10:1-5), fF3|4FA1L44
(81MF941b)(1.07g, 48%). 'H NMR(CHCI5) & 6.99-6.87(m, 3H), 4.42(s, 2H),
4.17(t, J=7.2Hz, 2 H), 3 .45(t, J=6.4Hz, 2H), 2 .41(s, 3 H), 2.04-1.97(m, 2 H);
C NMR(CHCLy) & 168.3, 149.9, 129.1, 128.7, 126.9, 125.1, 115.0, 69.4,
42.2,42.1,30.6, 20.9.

4-(3-F A HK)-7-F A 4H-3K F[1,4]%E% -3-FR (8 1IMF2246b)

[0171]1 4 B GP6 & & 7- F & -4H- X 3f [1,4] B& % -3- B
(81MF22462)(1.42g, 8.7mmol). Cs,CO3(4.24g, 13.0mmol)F= 3-#.-1-# Akt
(1.95g, 9.5mmol). CC(SiO,; & % /EtOAc 10:1-5), #F 2| 4xA 4L A4
(81MF2246b)(1.64g, 79%). '"H NMR(CHCl3) & 6.98-6.81(m, 3H), 4.59(s, 2H),
4.06-4.03(m, 2H), 3.63-3.60(m, 2H), 2.26(s, 2H), 2.20-2.15(m, 2H); °C
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NMR(CHCl;) & 164.8, 145.8, 134.3, 123.9, 118.1, 114.9, 68.0, 42.8, 39.4,
30.5, 21.0.

(R.S)-6-F & -4- SR AT a3 F A -4H-% F 1,414 -3-F9(101IS84F 1)

[0172]1F TmL 49 MR F AN 6-F H-4H-F 5 [1,4]% 3-8 (160mg,
1.0mmol) . A& # Bf (0.147g, 1.6mmol). Cs,CO5(0.820g, 2.5mmol)#F= T
DMF(ImL), /& & 60°C T 4#%3)%4-4) 36h. A LB (20mL)#H &R0,
FH A KA EK(OmML) 3%, FHE, &, BERYS, B3]k, Ak
# CC(SiO,, CH,Cly: & B/MeOH 95:3:2)%k4k, 43 5| 4784444 (0.127g,
39%). 'H NMR(CHCI;) § 7.01(d, J=1.2Hz, 1H), 6.84(d, J=8.4Hz), 6.80(dm,
J=8.4Hz), 4.58(ABq J=15.2, 21.2Hz, 2H), 4.50(dd, J=3.2, 15.2Hz, 1H),
3.66(dd, /=6, 15.2Hz), 3.23(m, 1H), 2.86(dd, J=4, 4.4Hz, 1H), 2.69(dd, J=2.8,
4.8Hz, 1H), 2.33(s, 3H); “C NMR(CHCl;) & 156.2, 143.3, 132.9, 129.0,
124.9, 116.9, 116.6, 68.0, 50.2, 25.8, 44.0, 21.3.

i@ A 7 % 1(GP7)

[0173]%) F 100mL £e#8 ¥ Ae N % F-F DMF(40mL) ¥ # 4H-3F[1,4]
ME%-3-B(1.0 3 ). G- £-2-FEA-BAA)-RTE-FAALN0 LF).
Cs,CO3(2.5 H &), 4 50°C T FHHEAATHH 20-28 ) 8f. AR F
A AIK(100mL), ) TEE(3x150mL)F B, & FHAHE, A #%K(100mL)
ik, NaSO, TH, R4, REMA CCUEM/EIOAC)LAL.

()-4-[3-(B T A& = F R A 8 IR)-2-F K & A 1-6- F-4H-F 51,4108 % -3-
AR (111MFO01)

[0174)4% B8 GP7 R4 6-#-4H-F H[1,4]0E % -3- B (95SMF88)(2.54¢g,
15.2mmol). (R)-3-i2-2-F A & R A - TR = F £ 4#1%(4.07g, 15.2mmol)
Fa Cs,C03(12.38g, 38mmol). CC(SiO,; & M/EtOAc 9:1), FE| 4781k 49
(111MF01)(4.09g, 76%). 'H NMR(CHCL;) § 6.93-6.87(m, 1H), 6.92-6.88(m,
1H), 6.68-6.63(m, 1H), 4.56(m, 2H), 4.01(m, 1H), 3.78(m, 1H), 3.58(m, 1H),
3.45(m, 1H), 2.11(m, 1H), 0.92(s, 12H), 0.06(d, J=0.8Hz, 6H); "“C
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NMR(CDCL) 8 164.8, 158.5(d, J=239.9Hz), 141.6(d, J=2.7Hz), 130.1(d,
J=10.7Hz), 117.6(d, J=9.3Hz), 109.6(d, J=23.1Hz), 103.6(d, J=28.8Hz), 67.8,
65.9,44.2, 34.5, 26.0, 18.4, 14.9, -5.4, -5.4,

()-4-[B3-(RT A= F AR ERA)2-F R AA]T-F-4H- K I [1.4]5% 3.
BRI (111MF14)

[0175)% & GP7 &4 7-R-4H-K FF[1,4]%8%-3-59 (11 IMF12)(2.52¢,
15.Immol). (8)-3-i%-2-F A A RA BT = F KA 42(4.03¢, 15.1mmol)
#7 Cs,C0,(12.3g, 38mmol). CC(SiO,; /& %/EtOAC 9:1), #FB|AFAIEM
(11IMF14)(3.79g, 71%). '"H NMR(CDCl;) & 7.12(dd, J=5.2Hz, J=8.8Hz, 1H),
6.67-6.34(m, 2H), 4.60(q, J=14.8Hz, J=25.4Hz, 2H), 4.03(dd, J=8 4Hz.
J=14.0Hz, 1H), 3.82(dd, J=5.6Hz, J=14.0Hz, 1H), 3.57(dd, J=4.8Hz.
J=10.0Hz, 1H), 3.45(dd, J=7.0Hz, J=9.8Hz, 1H), 2.15-2.05(m, 1H),
0.93-0.89(m, 12H), 0.06(s, 6H); "*C NMR(CHCl;) & 164.1, 158.9(d,
J=243.7Hz), 146.4(d, J=11.6Hz), 125.3(d, J=3.0Hz), 116.4(d, J=9.6Hz),
109.1(d, J=22.7Hz), 105.1(d, J=25.8Hz), 67.8, 6 6.0, 44.1,34.5,26.0, 1 8.4,
14.9,-5.3, -5.4,

(-4-B-RT A= F KA RH)-2-F 4 8 41-6-F A -4H- K S [1 418
%-3-8(111MF32)

[0176]#: P& GP7 iR~ 6- F RA-4H-3F 5t [1,4]0E%-3-89(111MF24)(2.7¢,
I5.1mmol). (S)-3-i%-2-F A A AA-R T A = F H4£(4.03g, 15.1mmol)
F2 Cs,C05(12.3g, 38mmol). CC(Si0,; & #/EtOAc 9:1), FEFHEIESY
(111MF32)(4.03g, 80%). 'H NMR(CDCL;) & 6.89(d, J=8.8Hz, 1H), 6.71(d,
J=2.8Hz, 1H), 6.50(dd, /=2.8Hz, J=8.6Hz, 1H), 4.53(q, J=14.8Hz, J=29 2Hz,
2H), 3.98(dd, J=8.8Hz, J=14.0Hz, 1H), 3.85(dd, J=5.8Hz, J=14.2Hz, 1H),
3.77(s, 3H), 3.57(dd, J=9.2Hz, J=10.0Hz, 1H), 3.47(dd, J=7.2Hz, J=10.0Hz,
IH), 2.20-2.12(m, 1H), 0.91(s, 12H), 0.05(d, J=1.2Hz, 6H); "*C NMR(CHCl;)
6 165.3,155.6, 139.7, 129.8, 117.2, 107.4, 103.3, 68.0, 66.2, 55.9, 43.9, 34.3,
26.1,18.5,14.7, -5.3, -5.4.
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@ F 7 % 8(GP8)

[0177]%) 100mL SALF A 4-[3-(R T A= F A A B L) 2-F A A
AJ-4H-KH[1,4]58%-3-B0(1.0 % F)fewa T A Fdbss—KEoHmA.3 4 8),
& F 40mL F THF ¥. EZR T FHBEEARTHILRLE 20-24 /)8,
WY R et , A CCURM/EIOAC)AAL,

(S)-6-#-4-(3- 5 -2-F A H H)-4H-F 5 [1,4]"%%-3-57(111MF03)

[0178]# B GP8 A LAM(S)-4-[3-R T A F R AR EL)-2-F A
A K 1-6- #-4H-F 3 [1,4]"E % 3-89 (11 1MF01)(4.09g, 11.6mmol)#=v3 T &
B A — K64 (4.30g, 15.4mmol). CC(Si0y; A I/EtOAC 4:1-4), 13347
A ALA- 4 (111MF03)(2.63g, 95%). 'H NMR(CHCl,) & 6.92(dd, J=5.2Hz,
J=8.8Hz, 1H), 6.80(dd, J/=2.8Hz, J=10.0Hz, 1H), 6.71-6.66(m, 1H), 4.59(d,
J=0.8Hz, 2H), 4.17-4.11(m, 1H), 3.58-3.40(m, 3H), 2.79(s, 1H), 2.08-1.96(m,
1H), 1.04(d, J=7.2Hz, 3H); ’C NMR(CHCl,) § 165.3, 158.4(d, J=238.44Hz),
141.5(d, J=2.7Hz), 129.5(d, J=10.4Hz), 117.9(d, J=9.3Hz), 110.2(d,
J=23.1Hz), 103.1(d, J=28.4Hz), 67.5, 63.85, 43.8, 34.0, 14.9.

(S)-7-#-4-(3-% 2 2-F X & H)-4H- K F[1,4]%%-3-5(111MF18)

[0179]4% F& GP8 BA LA M (S)-4-[3-(M T A =¥ L stz A4 )-2-F 4 -
# 3 )-7- B-4H-F 50 [1,4]%E % 3-8 (111MF14)(3.79g, 10.7mmol)#= 9 T %
A4 —KA4(3.99g, 14.3mmol). CC(Si0,; BIE/EtOAc 4:1-4), 13347
A AAH (111IMF18)(2.57g, 100%). 'H NMR(CHCl;) & 6.99-6.95(m, 1H),
7.77-7.72(m, 2H), 4.63(m, 2H), 4.23-4.16(m, 1H), 3.58-3.40(m, 3H), 2.86(s,
1H), 2.05-1.97(m, 1H), 1.04(d, J=6.8Hz, 3H); '*C NMR(CHCl;) 164.6,
159.2(d, J=244.5Hz), 146.4(d, J=11.6Hz), 124.9(d, J=3.1Hz), 115.9(d,
J=9.6Hz), 109.4(d, J=22.7Hz), 105.3(d, J=26.1Hz), 67.5, 63.8, 43.8, 34.0,
15.0.

(8)-4-(3-F K -2-F AR FIK)-6-F BA-4H- K5 [1, 418 E-3-5A(11 LMF34)
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[0180]# B GP8 b 1LA 4 (S)-4-[3-(R T A F A AKEAL)-2-F A
7 A ]-6-F B A -4H-F [ 1,418 % 3-8 (111MF32)(4.03g, 12.0mmol)#= w9
T ARAAE—7E4(4.46g, 16.0mmol). CC(SiOy; B JK/FIOAC 4:1-4), 13
B AR AL A # (111MF34)(2.70g, 100%). "H NMR(CHCL,) § 6.91(d, J=8.8Hz.
1H), 6.63(d, /=2.8Hz, 1H), 6.54(dd, J=2.8Hz, J=8.8Hz, 1H), 4.57(s, 2H),
4.19(dd, J=9.4Hz, J=14.6Hz, 1H), 3.78(s, 3H), 3.56-3.39(m, 3H), 2.84(s, 1H),
2.09-1.99(m, 1H), 1.05(d, J=7.2Hz, 3H); “C NMR(CHCl;) 165.8, 155.5,
139.5,129.4, 117.4, 107.7, 103.0, 67.7, 63.8, 56.0, 43.6, 34.1, 15.0.

i@ A F % 9(GP9)

[0181]/ 250mL &M+ A A& F CHCl;(100mL) ¥ # 4-(3-% £ -2-F
ARR)4H-FH[1,485-3-F0(1.0 5 ). REMAZREARQ2 459)
Foked (24 S F). AER TN L8 15 %), FAET B FHRMRMS 15-18
L R IRA W ) NayS,0;(Me = A& ) (100mL) B K . 4~ & &48, K48
A CH,ClL(150mL)#%t7%. & HME, A NaSO,Fr, K%, A CCUk
W /EtOAC)ShAL.

(S)-6-#-4-(3-78-2-F 3 5 H)-4H-F F[1.4]% % -3-5 (111MF04)

B GP9 BANAY(S)-6-R-4-(-F 4 -2-F A -BE)-4H-KH[1,4]
MEe%-3-B7(111MF03)(2.63g, 11.0mmol). = K& B (6.35¢g, 24.2mmol). k=
(1.8g, 26.4mmol)#= 1,(7.81g, 30.8mmol). CC(SiO,; & I/EtOAc 9:1-4), 1%
B A7 AL A4 (11 1MF04)(3.86g, 100%). '"H NMR(CHCl;) 8 6.97-6.93(m,
1H), 6.82-6.78(m, 1H), 6.73-6.68(m, 1H), 4.63-4.53(m, 2H), 3.90(d, J=6.8Hz,
2H), 3.20-3.16(m, 2H), 2.15-2.04(m, 1H), 1.06(d, J=6.4Hz, 3H); "C
NMR(CHCl3) & 165.0, 158.5(d, J=240.2Hz), 141.7(d, J=2.3Hz), 129.6(d.
J=10.4Hz), 118.1(d, J=9.2Hz), 110.1(d, J=23.4Hz), 103.1(d, J/=28.7Hz), 67.8,
46.3, 33.5,18.9, 11.6.

(8)-7-#-4-(3-A-2-F K & K )-4H-F H[1,4]%% 3-8 (111MF20)
[0182]3 R GP9 RAKAEM(S)-7-R-4-3- 4 -2-F X & R )-4H- K F
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[1,4]%&%-3-BF (111MF18)(2.57g, 11.0mmol). =¥ X B (6.61g, 23.7mmol).
R (1.76g, 25.8mmol)F= I,(7.64g, 30.1mmol). CC(SiOy; A 4 /EtOAc
9:1-4), 17 B/ 47 R4 4 (11IMF20)(3.31g, 89%). 'H NMR(CDCL) &
7.00-6.96(m, 1H), 6.78-6.74(m, 2H), 4.65-4.56(m, 2H), 3.92(d, J=7.6Hz, 2H),
3.21-3.13(m, 2H), 2.13-2.03(m, 1H), 1.04(d, J=6.4Hz, 3H); *C NMR(CHCl,)
6 1643, 159.0(d, J=244.4Hz), 146.6(d, J=12.0Hz), 125.0(d, J=3.0Hz),
115.9(d, /=9.7Hz), 109.4(d, J=22.5Hz), 105.5(d, J=26.0Hz), 67.8, 46.3, 33.6,
18.9, 11.8.,

(S)-4-(3-#4-2-F 3 & 3)-6-F R A -4H- K F[1.4] % -3-F0 (11 1MF36)

[0183]#2 & GP9 BAAM(S)-4-(3-F 4 -2-F 4 & £)-6-F &, £ -4H-
R I [L4) %8 % -3- B (111MF34)(2.70g, 12.0mmol) . = ¥ & B (6.92g,
26.4mmol). *K*(1.96g, 28.8mmol)#F= I,(8.53g, 33.6mmol). CC(SiO,; &%
/EtOAc 9:1-4), 1% 2|47/ 154 (111MF36)(3.54g, 82%). 'H NMR(CDCL)
6 6.92(d, /=8.4Hz, 1 H), 6.63(d, J=2.8Hz, 1 H), 6.53(dd, J=2.8Hz, /=8.8Hz,
1H), 4.54(q, J=14.8Hz, J=23.6Hz, 2H), 3.92(d, J=7.4Hz, 2H), 3.80(s, 3H),
3.18(dd, J=1.0Hz, J=6Hz, 2H), 2.17-2.08(m, 1H), 1.05(d, J=6.8Hz, 3H); "*C
NMR(CHCL3) & 165.4, 155.6, 139.6, 129.4, 117.7, 108.0, 102.5, 68.0, 56.1,
46.1,33.6, 18.9, 12.0.

(S)»-4-[B-(RT A= F R ER)-2-F A &HHE]-6-F 4 -4H-KH[1,4]E%
-3-B7(1011S60-1)

[0184]%) F 50mL B RMEAR T An N 6-F & -4H-F F[1,4]0 %5 -3-5
(0.59g, 3.6mmol). (R)-(3-i2-2-F A ARL)-RTHA - F 4 &5 (1.0g,
3.6mmol). Cs,CO3(2.9g, 8.9mmol)F= 10mL & -F DMF. B4 /E 50°C T
PH LR (15h), A TE(S0mL)EME, F /K (20mL)#k 4, K488 2.8 (20mL)
ER, SANA, REREKEE, FHRNLSO,), &, B/ERSE,
2] 6 R ) B ik &35 (Si0,; EIE/EtOAc 85:15)44k, 23] idk &9
AFAA S (1.1g, 88%). 'H NMR(CHCLy) & 6.87(d, J=1.6Hz, 1H), 6.81(d,
J=8.0Hz, 1H), 6.72(dm, /=8.0Hz, 1H), 4.5(bars, 2H), 3.93(dd, J=8.8, 14.0Hz,
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1H), 3.81(dd, J=5.6, 14.0Hz, 1H), 3.53(dd, J=4.8, 10.2Hz, 1H), 3.41(dd
J=7.2, 10.2Hz, 1H), 2.25(s, 3H), 2.18(m, 1H), 0.87(s, 9H), 0.83(d, J=6.8Hz,
3H), 0.01(s, 6H); C NMR(CHCL) 6 170.5, 148.9, 137.8, 129.6, 122.2.
121.6, 73.3, 71.6, 49.0, 39.7, 31.5, 26.6, 23.8, 20.1, 0.0.

(8)-4-(3-# K -2-F K H K)-6-F A -4H- K F[1,4]%5 -3-5 (1011S60-2)

[0185]H L& # (S)-4-[3-(RT A F A AR EA)-2-FAALI]6-F
A -4H-R F[1,4]08% -3-B7(1011S60-1)(1.0g, 2.9mmol)i& F-F THF(12mL),
Aa N TBAF(1.2g,3 .8mmol). REZA£F& FHIFLLR, BEREZR, F
R 498 R4 A BtOAC(60mL)#H#, A #hK(3x30mL)% 4, FI1E(Na;S0,),
IR, BRERGE. FA b RHARE E £SO, EB/EOAC 30:70)
seqt, 33| # k4 & 69 R 4(0.69g, 76%). 'H NMR(CHCI,) § 6.88(d,
J=8.4Hz, 1H), 6.83-6.78(m, 2H), 4.59(brs 2H), 4.22(dd J=10.0, 14.4Hz),
3.57-3.38(m, 3H), 2.9(vbrs, 1H), 2.33(s, 3H), 2.04(m, 1H), 1.08(d, J=7.2Hz);
°C NMR(CHCL,) & 165.7, 143.4, 132.3, 124.9, 117.1, 115.9, 67.6, 63.7, 43.5.
34.2,21.3, 15.1.

(S)-4-(3-#2-2-F & & 2 )-6-F B -4H- K 5[1,4]%E%-3-87(1011S70)
[0186]%F 50mL B & BEA T AN (S)-4-(3-F &4 -2-F A & K)-6-F &
-4H-FK 3 [1,4]%E%-3-5A(1.0g, 4.2mmol). PPhs(2.2g, 8.5mmol). 2Ke(0.58g,
8.5mmol), & F CH,CL(Q25mL)¥ . K /E o #E& 4h A Aw A (2.2g,
8.4mmol). |E—KRMWNE, ¥R ELIME L SiO, £, Fitik, BEKYE,
FEAFAAL S M FH(1.5g), ETRg#—Fsbibdmit A,

1-(3-8. A 3 )-3.4- = §-1H-"5%k-4-B(85LM3 1)

[01871%) 50mL BEH#EF Ae A& F DMFE(50mL, -F)¥ 4§ 3 4-=&.-1H-"F
#k-2-81(2.00g, 13.6mmol)F= A4 (b T 4~ 60%, 0.712g, 16.3mmol), /&
0°C TH# 1h, RBEMA 1-R-3--A(2.77g, 13.6mmol), H £ %8
R 20h, RE RA4 K K(10mLYE R, =4 A BtOBt(3x25mL)3¥ B, A
FHME, FHRNaSO,), KK, Akik CC(SiO,; EtOAC/ER 1:4)4:4% ,
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7 2] 4% A AL 4 4 (85SLM31) ¢ #2 * 4 (2.25¢) . 'H NMR(CHCl;) §
7.29-7.22(m, 1H), 7.17(d, J=7.4Hz, 1H), 7.08-6.98(m, 2H), 4.10(t, J=7.3Hz,
CHy), 3.62(t, /=5.9Hz, CHy), 2.88(t, J=7.3Hz, CH,), 2.63(t, J=7.3Hz, CH,),
2.19-2.10(m, 2H); "C NMR(CDCl;) & 170.5, 140.0, 128.2, 127.8, 1263,
123.2, 115.0, 43.3, 40.2, 32.2, 30.5, 26.0.

1-(3- R A HK)-6-#-3,4- = S 1LH-"5 9k -2-8 (92 H79)

[0188]4 A, ¥ & B AL AR ¥ A AUE FF DMF(2mL)#) 6- f-3,4-= &
-1H-*% ok -2- 7 (0.180g, 1.09mmol). 4z A NaH(# ¥ 4 60%, 0.048g,
1.20mmol), R&-HEZRTFHH 0.5h. KEMmA 1-£-3-F A%(0.180g,
1.14mmol), &5 & F & FH 4 20h. K RAH K KER, =4 A EtOAc
FR, SFAME, A NaSO, T, ik, K%, =%/ kit CCSiO,:
DCM)%64L, 43 Z| 478164 % (92LH79)(0.193g, 73%). 'H NMR(CHCL) &
7.02-6.88(m, 3H), 4.09-4.05(m, 2H), 3.61(t, J=6.3Hz, CH,), 2.87(t, J=6.7Hz,
CH,), 2.65-2.61(m, 2H), 2.16-2.09(m, 2H); C NMR(CDCL) & 169.8,
158.4(J=242.9Hz), 135.7(J=2.7Hz), 128.5(J=7.7Hz), 115.7(J=8.1Hz),
115.1(J=22.7), 113.8(J=22.3Hz), 42.6, 40.3, 31.5, 30.1, 25.5.

(R.S)-1-3-8-2-F K A H)-6-£.-3 4-= f.- 1 H-"5%k-2-B0(107LH68)

[01891/8 S A, % ) KA B i, F Ao A% F F DMF(3mL)#) 6-£i-3,4-= &,
-1H- "% ok -2- #] (0.496g, 3.0mmol). #» A NaH(# ¥ 4 60%, 0.132¢,
3.3mmol), RE-HAEFERTHIE 45min. KB IA(R,S)-1-78-3-5.-2-F &
A#0(0.513g, 3.0mmol), REE TR TH I 20h. B RAWF KER,
FHR EtOAc B, & FAME, M Na,SO, T, ik, RE. HEY
Rl Beig CC(SiOy; EtOAC/EBkx 1:1)4h4k, 133|478 1044 (107LH68)4)
H = 49 (0.308g).

1-(3-R A H)-6-F KK -3.4- = f- 1 H-"5£ 9%k -2-B7(107LH14)
[01901& £ A, F &) BB AR F A ASEFF DMF(SmL)4 6-F £.-3 4-
= 2-1H-"£%-2-81(107LH05)(0.300g, 1.26mmol). A=A NaH(:# F 4 60%,
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0.055g, 1.38mmol), REHLEER FTHIE 1h. REHA 1-2-3-2.F %K
(0.198g, 1.24mmol), A A EE T4 20h. BERAYWAKER, =4
Fl EtOAc 3R, &/ HAME, F NapSO, T4, iLik, R%., =A%
& CC(8i0y; DCM)ZEAL, 132474116440 (107TLH14) 89 4 = 4 (0.257g).

1-(3-R A HK)-7-8-6- F 2 -3.4-= G- 1 H-"59k-2-8 (112KK01)

[01911& B A F & B B F An N EF-F DMF(SmL)# 7-F-6-F 2
-3,4- = Z -1H- "% ok -2- B8R (97KK40)(0.102g, 0.57mmol). A= A ik it ¢4
NaH(0.015g, 0.63mmol), RAMHWAEEE FHH 1h. RAEmAEF
DMF(1mL)#) 1-2.-3-# & %%.(0.104g, 0.51mmol). /& £ 58 F 3¢ 20h.
BB R AKBER, FHR ELO X3, AFAME, A 4% MgS0, 7K
Bk kA, B NaSO, FHE, 38, K%, 4 A kik CC(SiOy; DCM/E
B % 2:1, DCM, MeOH/DCM 1:10) 45 44 , 13 %| 47 4 1k & %
(112KK01)(0.050g, 3 8%). 'H NMR(CHCL) & 6.95-6.93(m, 1H), 6.73(d,
J=11.5Hz, 1H), 4.03-4.00(m, 2H), 3.59(t, J=6.5Hz, CH,), 2.83-2.79(m, 2H),
2.62-2.58(m, 2H), 2.20(d, J=1.8Hz, CH3), 2.13-2.07(m, 2H).

1-(3-2. A &)-6,7-= #.-3.4- = F- 1 H-"5ok-2-81(112KK03)

[0192)& £AF ) R B F Am A& F-F DMF(5mL)44 6,7-= #.-3,4-
Z £-1H-"2o%-2-BR(97KK47)(0.181g, 0.99mmol). F= A it 49 NaH(0.026g,
1.08mmol), R4 A FE FHE 0.5h, KRB mAE T DMF(1mL)# 3-%,
-1-# A %2 (0.205g, 1.00mmol), KRB EFIR TR 20h. RERESHAK
BR, PR B0 R A FANE, B 4% MgS0, KiE & sk, Al Na,SO,
Tr, LR, RE. FHABE CCSiI0,; DCM)hit, 13247 10b-4
(112KK03)(0.122g, 47%) . 'H NMR(CD,OD) & 6.99-6.86(m, 2H).
4.03-3.99(m, 2H), 3.60(t, J=6.1, CH,), 2.84-2.81(m, 2H), 2.63-2.59(m, 2H),
2.13-2.06(m, 2H).

1-3-#AA)-5-F A 34-— K- 1H-Bok-2-BAF 1-3-BHHE)-7-F A 34-—
£- 1 H-"59k-2-A
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[0193]4F £ 2-F(-N-1] ¥ 3R 3K T B (92LH85)(1.7g, 8.5mmol)Aa # %]
135°C, Z & A+ 30min A 4-HbAmA AICI;(3.4mg, 26mmol). &z A 4P
£ 60°C, RJEA A HC10mL, 4M). #&4&4 A EtOAc(2x30mL)% &K, A
FFAMAR, B NaSO, TR, ik, RERYE. 5%iE R Mk &8 % (Si0,:
CH,Cl,/MeOH 9:1)464b, 1FE|4bod 7-F K -3 4- = & -1 H-"59k-2-F #= 5-
FA-3,4-Z 8- 1H-59-2-BA(1.1g). ¥ RA%HEMTF DMFEmL)¥, Ao
A NaH(#& ¥ 4 60%, 310mg, 7.7mmol), J& &4 N, ¥ F £ % F 44 45min.
MERN 1-£3-RAK, REAEERTRELAR., LERASHA
EtOAc(SOmL)##, M K(10mL)%t#4&. HHARA Na,SO, FHE, idik, &
ER %S, FRiER 4)4&H RP-HPLC #h4t, 5% 1-G-RAL)-5-F A 34-=
2.-1H-"E9K-2-BR(0.057g, 3%)F= 1-(3-FA A £)-7-F £-3,4- = G- 1 H-"5ok-2-
AR (0.12g, 6%) . 1-(3- & A % )-5- ¥ K -34- = & -1H- *& 9k -2- B9
(107LH27-11.7): &% & 8 =11.7min, 'H NMR(CD;0D) & 7.12(vbrt, 7.7Hz,
1H), 6.98(d, /=8.0Hz, 1H), 6.90(d, J=7.2Hz, 1H), 4.09-4.02(m, 2H), 3.59(t,
J=6.4Hz, 2H), 2.85-2.78(m, 2H), 2.58-2.50(m, 2H), 2.27(s, 3H), 2.10-2.01(m,
2H); *C NMR(CD;OD) & 171.5, 139.2, 135.9, 126.9, 125.4, 125.3, 113.1,
42.2,40.1,31.1, 30.3, 21.2, 18.5. 1-(3-RA A HK)-7-F -3 4- — & -1 H-"Eok-2-
B (107LH27-13.1): #& % &f [ =13.1min, 'H NMR(CD;OD) & 7.02(brd,
J=7.6Hz, 1H), 6.94(brs, 1H), 6.81(brd, J=7.6Hz, 1H), 4.03(brt, J=7.2Hz, 2H),
3.58(t, J=6.2Hz, 2H), 2.78(t, J=7.4Hz, 2H), 2.51(t, J=7.4Hz), 2.30(s, 3H),
2.09-2.00(m, 2H); °C NMR(CD;OD) & 171.6, 139.0, 137.4, 127.8, 123.9,
115.7,42.3, 39.8, 31.7, 30.3, 24.6, 20.4,

(S)1-B-(RTAZFRARE)2-FHEAHHRI34- = & -1H-45 %k -2- 5
(122LH13)

[0194) 8.5 F @ B AL BE#F A A& FF DMF(30mL)# 3,4-= &
-1H- "8 o -2- B (1.60g, 10.9mmol). A= A NaH(i F 4 60%, 0.480g,
12.0mmol), RAMAEZTETHIE h. RERAR)-G-£-2-FTLAEAL)-
BT EAZ T RE(3.0g, 109mmol), REAETETHIE 4 K. FRA
HRAKKRK, FHA BtOAc FIR, SFAME, B Na,SO, Fi%, ik,
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RAe = R 1R 3E CC(Si0,; DCM)SE AL , 13 2] 47484044 (1220 H13)(2.685¢,
74%).

(8)-1-(3-#2 28 -2-F 3K & 3)-3.4- = &- 1 H-"5ok-2-BA(122LH16)

[0195]4 S A, ¥ & BB AL F An A JE FF THF(20mL)# (S)-1-[3-(4
TAZF A AR A)2-F A & &L 1-34- = & -1H- & o -2- &)
(122LH13)(2.685g, 8.05mmol)#=w9 T £ 4t.4(2.70g, 10.3mmol), & F:%
THA 20h. RYE B RAY, F4 A kit CC(Si0,; JEEK/EtOAC 1:1)
518, A3 B AR (122)(1.54g, 87%).

(8)-1-(3-#-2-F A A H)-3.4-= K- 1H-"5vk-2-F0(122LH18)

[0196]%) B &L AT A A& F S0mL DCM #4(S)-1-(3-F £ -2-F 1 &
#)-3,4-= £~ 1H-"£9k-2-87 (122LH16)(1.54g, 7.0mmol). A PPhy(4.04g,
15.4mmol)Fe=K =4 (1.14g, 16.7mmol), K /& /£ £8 FH ¥ 15min. A kst
HRSW, KGN 1,(5.00g, 19.7mmol). B ERAMWIERBAZ TR, #
HER, RERSMA NaS,0, Bk k&, A Na,SO, FIg, K%, &4
A & &2 CC(SiOy iE K& H /EtOAc 1:1) #h 4k, 13 3| 47 M 4L & 4
(122LH18)(2.140g, 93%).

1-(3-2 A A )- 1 H-"59k-2-7 (107LH80)

[0197]% 7mL ¥ Ae N 1H-59k-2-87(0.62g, 4.2mmol). 4mL F
DMF #= NaH(## F 4" 60%, 0.200g, 5.1mmol). &A% E N, ¥ FF:8 T #
¥ 45min, FAE AN 1-£-3-2 A 1(0.42mL, 4.2mmol), B H £ EH FH#
LR B A ) BtOAc(SOmL)##, B /K (15mL) %k %, /K48 A EtOAc(25mL)
EER, S AN, FERMNaLSO,), idiE, MARSE, %& 8 kit &k
(Si0y; CH,Cly)#h4k, #FE|47A11L6-44(0.38g, 41%), HA4H 15%# 1-(3-
# A A)-1H-"5 9 -2-8 . 'H NMR(CD;0OD) & 7.90(d, J=9.4Hz, 1H),
7.73-7.57(m, 3H), 7.34-7.28(m, 1H), 6.66(d, J=9.4Hz), 4.46(t, J=7.4Hz, 2H),
3.71(t, J=6.4Hz, 2H), 2.21-2.02(m, 2H); >C NMR(CD;OD) & 163.2, 140.7,
138.8, 131.3, 129.3, 122.8, 121.4, 120.2, 114.4, 42.18, 40.2, 30.5.
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1-(3-2. A 2)-5-F & - 1 H-"8 ok -2-88(107LH39)

[0198]& BB M F Am N 1-(3-R A AR )-5-F A -3,4- = £~ 1 H-"5 7R -2-7
(0.081g, 0.34mmol). DDQ(0.116g, 0.51mmol). &SI (2mL), FF Ff.
£ 175°C T K B4t 10min /& , BUE A EtOAc(S0mL)# %, Al 4842 NaHCO,
KRR (2x15SmL) &, FIRA MAR(Na,SO,), Tk, M/ERSE, &M 4
#1 RP-HPLC #h1b, FBAFAACA 4094 = 4(0.053g), 2T R&pitit
—F i mit A, HPLC-MS(Z B 4%) [M+H]=236.2.

1-(3-F. A K)-7-F X -1 H-"5 9k -2-87 (107LH40)

[0199] /) #B N F e N 1-(3-R A A )-7-F £ -3,4- = R -1 H-5 9k -2-77
(0.21g, 0.88mmol). DDQ (0.30g, 1.3mmol). = &SR 4mL), HE4. £
175°C FAE B4t 10min &, KA A EtOAc(S0mL)# &, A 4hF= NaHCO;
KR (2x15SmL)# &, B Na,SO, FREAMAD, ik, BERSE. KEA
#il & RP-HPLC #i4t, 1FEAFAMA W Z4(0.130g), LT RLiL
#—F R A . HPLC-MS(Z 8 4%) [M+H]'=236.2.

()-1-[3-(RT X = F R sl §5)-2-F X & A )- 1H-"$9%-2-81(107LH43)

[0200]H 1H-"&%k-2-8F(1.9g, 13mmol)#= NaH(# F 4 60%, 0.58g,
15mmol)m 2|+ DMF(30mL)¥, RAEE N, ¥ F 52 FHH¥ 45min, KB
AA(R)-(3-#-2-F A AK)-RTEA-F A& (3.7, 13mmol), B K&
50°C FH# 72h, B E M4 FAKY, A EtOAc(2x50mL)HE B, A HF A M
A0, T, $iE, BERE. KER KRR EEESIO,; CHCL)AL, 5
B A A 4 (2.10g, 6.4mmol, 48%). 'H NMR(CDCIl3) & 7.60-7.53(m, 2H),
7.49-7.40(m, 2H), 7.12(dt, J=0.9, 7.6Hz, 1H), 6.62(d, J=9.6Hz, 1H), 4.39(dd.
J=8.4, 14.0Hz, 1H), 4.15(dd, J=5.4, 14.0Hz), 3.54(dd, J=4.4, 10.2Hz, 1H).
3.45(dd, J=7.6, 10.2Hz), 2.27-2.12(m, 1H), 0.88(s, 12H), 0.01(s, 6 H); °C
NMR(CHCl3) § 168.2, 145.2, 144.5, 135.8, 134.3, 127.3, 127.2, 126.4, 120.5,
71.7,50.4, 40.9, 31.4, 23.8, 20.4, 0.0,
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($)-1-3-2 A -2-F K & 5 )- 1H-"5 %k -2-81(107LH62)

[0201]4 TBAF(1.2g, 4.6mmol)#=(S)-1-[3-(3 T & = F A a5 & 4 )-2-
T ARRTH-£46-2-8(0.31g, 0.93mmol)i&# F THF(SmL)¥ , 4 .4
TTERTHFLR. BERERSY, FEBRE BOA(30mL)Y. &
RAK(ISmL)#i#, A NapSO, THe, B/AERE., Libilit - f bait
By FEIFRAALS WA EH(0.19g), HT RBiTit—F bl A

(8)-1-(3-##-2-F H &K K )- 1 H-"5ok-2-87 (107LH64)

[0202]45 2K *£(0.14g, 2.1mmol). (S)-1-(3-F % -2-F & -5 &£ )-1H-5%k
-2-BI#8 * #(0.19g, 0.87mmol)#= PPhy(0.50g, 1.9mmol)i&#% F CH,Cly(5mL)
T, FHERA E 0°C, ME A 1,(0.61g, 2.4mmol), B A £ %8 FitA,
BB CHCL(25SmL)# #, A 46# Na,SO, /KIE & (2x25mL)%k %, /A
Na,SO, FRA WA, ik, BERYSE, FHLEY, LT RBLH—F
st fmE Al . HPLC-MS(Z B&4%) [M+H]"=328.1.

18 A 7 % 10(GP10)

[0203]%) 4mL AT e NGB F-F MeCN(1/2mL) ¥ #9 48 5 2 SR AL A4
(1 HE2)FAERE(12 K2 LEE)HEDH. RERSHAK(QImLER,
F# A EtOAc(2xImL)FE B, &FAME, AMEFZ#H CC Ftkit CC
2R

(R)-4-[3-(4- T F ok "2 Jk -1)-2- F K & K 1-4H- X i [1.4] "% % -3- B
(1081.M43-40)

[0204]4% B8 GP10 15 F MeCN(1/2mL)¥F #)44-# (S)-4-(3-Ak-2- F 2 -
A K )-4H-KH 1,418 % 3-8 (108LM37-34)(0.105g, 0.304mmol)F» 4-T -
Uk52(0.052g, 0.369mmol) & & , /& 60°C Fi#£3) 3 K. AfAEFR#% CC
Fo B 2 CC(SiO;; MeOH/DCM 1:20) 46 4k , 43 5| 47 £ 1L & W
(108LM43-40)(0.082g, 75%). 'H NMR(CHCl;) & 7.34(d, J=9.1Hz, 1H),
7.25-7.17(m, 2H), 7.02-6.95(m, 1H), 4.15-3.99(m, 2H), 3.35(s, CH,), 2.83(bd,
J=10.4Hz, 1H), 2.68(bd, J=10.4Hz, 1H), 2.20-2.05(m, 2H), 2.00-1.85(m, 2H),
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1.82-1.73(m, 1H), 1.67-1.55(m, 2H), 1.30-1.14(m, 9H), 0.88(t, J=7.2, CHs),
0.82(d, J=6.5Hz, CH,); "°C NMR(CHCl;) § 166.0, 139.2, 128.8, 127.1, 124.8,

123.5, 118.9, 63.8, 55.5, 54.4, 47.7, 36.6, 36.1, 32.9, 32.8, 32.1, 29.4, 29.3,
23.2,16.7, 14.4; HPLC-MS(Z 8 4&) [M+H]'=361.3.

(R)-4-[2-F % -3-(4- A B A 99 & 1) B K -4H- K 5 [1.4]°E & -3- &)
(108L.M49-46)

[0205]# & GP10 428 F MeCN(1/2mL) ¥ #4424 (S)-4-(3--2- F Jk -
R A)-4H-F 511,41 % -3-8(108LM37-34)(0.433g, 1.25mmol)F= 4-5 H A
TZ(T9KS66)(0.225g, 1.55mmol) & &, 4 60°C F%%h 4 £. FAfa % F
X# CC Ahit CC(Si0, MeOH/DCM 1:20)4k 4%, 1% 3|47 £ 4k A 4
(108LM49-46)(0.220g, 49%). 'H NMR(CDCL) & 7.37(d, J=8.1Hz, 1H),
7.25-7.20(m, 2H), 7.05-6.97(m, 1H), 4.18-4.00(m, 2H), 3.42-3.35(m, 4H),
3.30-3.20(m, 1H), 2.80-2.70(m, 1H), 2.65-2.55(m, 1H), 2.20-2.05(m, 3H),
2.00-1.82(m, 4H), 1.62-1.50(m, 4H), 0.92(t, J=7.4, CH,), 0.82(d, J=6.8Hz.
CHs), °C NMR(CHCI;) § 166.1, 139.2, 128.8, 127.1, 124.9, 123.5, 118..
75.5, 69.8, 63.3, 52.7, 51.9, 47.6, 32.1, 32.0, 29.6, 23.5, 16.6, 10.9:
HPLC-MS(Z 8 4%) [M+H]"=363.3.

(R)-4-[3-(4-F T K -oko K -1)-2-F & - & A& J-4H- 3K 5 [1,4]"K & -3- 5
(108L.M50-47)

[0206]4% B& GP10 4% F MeCN(1/2mL) ¥ 44 4tA4% (S)-4-(3-7k-2- T 3 -
R )-4H-FF (1,48 % 3-8 (108LM37-34)(0.432g, 1.25mmol)A= 4-F T &
IK%Z (111MF05)(0208g, 1.49mmol) K & , /£ 60°C F4%&zh 4 X, A& F
X# CC Aikit CC(SiOy; MeOH/DCM 1:20) 4 4%, 4% ) 47 A0 4L A %
(108LM50-47)(0.267g, 60%). 'H NMR(CHCl;) & 7.35(d, J=7.5Hz, 1H),
7.26-7.18(m, 2H), 6.98(t, J=7.5Hz, 1H), 5.10(t, J=7.4Hz, CH), 4.17-4.03(m,
2H), 3.36(s, CHy), 2.43-2.33(m, 2H), 2.30-2.08(m, 8H), 2.00-1.90(m, 3H),
1.28-1.38(m, 2H), 0.90-0.80(m, 6H); °C NMR(CDCl;) & 166.0, 139.2, 136.4,
128.8, 127.1, 124.8,123.5, 122.7, 118.8, 63.4, 56.4, 55.6, 47.7, 36.4, 32.1,
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29.5,29.4, 28.6, 23.4, 16.7, 14.0; HPLC-MS( T 8 4&) [M+H]"=359.3.

(R)-4-[3-(3- T -8 Rk - I [3.2.11F AR -8)-2- F k- A Ak |-4H- R H [L4]E
"% -3-BR(108LM51-48)

[0207]4% % GP10 &% F MeCN(1/2mL) ¥ #4424 (S)-4-(3-7#-2-F i -
A A )-4H-R I ([1,4]F % 3-8 (108LM37-34)(0.093g, 0.269mmol)#= 3-T A
-8- F A -2 IR [3.2.11F 42.(104KS29)(0.054g, 0.323mmol) K& , & 40°C F
#%) 5 K. AMET R CCHkik CC(Si0,; MeOH/DCM 1:10)#610, 1%
2| 47 A A & (108LMS51-48)(0.042g, 40%). 'H NMR(CHCly) & 7.38(d,
J=7.8Hz, 1H), 7.33(d, J=8.1Hz, 1H), 7.22(t, J=7.9Hz, 1H), 7.00(t, J=8.0Hz,
1H), 4.18-4.10(m, 2H), 3.38(s, CH,), 3.15-3.00(m, 2H), 2.30-2.22(m, 1H),
2.20-2.10(m, 1H), 1.90-1.75(m, 3H), 1.60-1.40(m, 5H), 1.40-1.15(m, 8H),
0.90-0.82(m, 6H); °C NMR(CHCl;) & 166.1, 139.2, 128.7, 127.2, 1247,
1235, 119.1, 61.4, 60.1, 57.3, 47.6, 38.3, 36.9, 32.1, 31.2, 29.9, 29.4, 28.2,
27.2,26.5,23.1, 16.7, 14.3; HPLC-MS( Z B2 4%) [M+H]'=387.3.

(R)-4-[2-F A -3-(3- R Hh -8-F 2 - IR[3.2.11F £ -8-) B A |-4H- F[1 4%
%-3-87(108LM52-49)

[0208]4# F& GP10 425 F MeCN(1/2mL)¥F #1444 (S)-4-(3-7k-2-F
A A )-4H-F 5 [1,4]K % -3-8(108LM37-34)(0.080g, 0.23Immol)f= 3-K %
-8- R A AIR[3.2.1]F £ (104KS32-2)(0.050g, 0.276mmol)R &, 4 40°C
THHSR. B F L4 CCA ik CC(Si0,; MeOH/DCM 1:50+1% Et,N)
BEAL, 172 AFALAL S 4 (108LM52-49)(0.045g, 49%). 'H NMR(CHCl;) §
7.36(d, J=7.6Hz, 1H), 7.32(d, J=7.7Hz, 1H), 7.22(t, J=7.6Hz, 1H), 7.00(t,
J=7.6Hz, 1H), 4.16(d, J=7.3Hz, CH,), 3.34(s, CH,), 3.10-2.95(m, 2H),
2.25-2.17(m, 1H), 2.15-2.03(m, 3H), 1.94-1.75(m, 3H), 1.70-1.60(m, 1H),
1.60-1.50(m, 2H), 1.40-1.15(m, 10H), 0.90-0.80(m, 6H); *C NMR(CDCl;) &
166.1, 139.2, 128.7, 127.1, 124.7, 123.4, 119.1, 60.5, 59.0, 57.4, 47.5, 38.4,
36.4, 32.2, 32.1, 31.4, 29.9, 28.5, 28.4, 27.9, 27.2, 22.9, 16.7, 14.3;
HPLC-MS(Z B 4%) [M+H]"=401.3.
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@ 7 % 11(GP11)

[0209]# 100mL AR F AN F 25mL F MeCN F#) 4-3-f.7
BR)-4H-FF[1,4]58%-3-80(1.0 % &), K,CO5(2.0 4 £). Nal(2.0 & &)4»
STRKR(05 5¥), A N, ¥ FEBTHIE 168h. FE A RAWE
XET, A 100mL HO ##, A EtOAc(3x120mL)EER, 2 HAHME,
A MgSO, T4, AKX ZF, A CC(EL:EtOAc & CH,Cl,:MeOH)#:4L.,

4-[3-(4- T AR 1) A A 1-6,8- = £.-7- F & -4H- 3 3 [1.4]EE % 3. 54
(81MF2225F)

[0210]#: 88 GP11 &4 6,8- = F-4-(3-R A K )-7-F A -4H-FH[1,4]7E
% -3- # (81MF2225b)(2.44g, 7.92mmol) . K,COs(2.19g, 15.84mmol) .
Nal(2.37g, 15.84mmol)#= 4-T K 9k%%(1.172g, 8.3mmol). CC(SiOy &k
/BtOAc 10:1-4) 4644, 4% 3| 47 A 1L & # (81IMF2225F)(1.55g, 47%). 'H
NMR(CHCL) & 7.11(s, 1H), 4.65(s, 2H), 3.93(t, 2H), 2.86,(d, 2H), 2.41(s,
3H), 2.41(s, 3H), 2.33(t, 2H), 1.92-1.77(m, 4H), 1.65(d, 2H), 1.31-1.19(m,
9H), 0.88(t, 3H); '°C NMR(CHCL;) & 163.5, 140.5, 129.9, 128.1, 123.7, 114.0,
67.9,55.8,54.4,40.1, 36.4, 36.0, 32.6, 29.2, 24.8, 23.1, 17.2, 14.2,

[0211]% i F T8k (4mL)#Y sb4L6-4(0.235g, 0.50mmol)¥ An A& F 7
Bt (2mL)#) 2 8£(0.047g, 0.52mmol). B 49 &4k, A Bk kA, 23]
ARG ) 3 84 3 (0.24g, 94%); HPLC-MS(Z 8 4%) [M+H]'=413 2.

4-[3-(4- T A -RZHK-1-)F K 1-68- = F £ -4H- X H [1.4]"E & -3- 5
(81MF2237F)

[0212]# % GP11 R4 4-(3-R.AA)-6,8-= F H -4H- K H[1 4]k -3-
Bl (81MF2237b)(0.96g, 3.78mmol). K,COs(1.05g, 7.57mmol). Nal(1.14g,
7.57Tmmol)A= 4-T K 9Kk"(0.56g, 3.97mmol). CC(SiOy; & 4E/EtOAc 10:1-4)
AL, 1% 2 AFRAL 44 (81MF2237F)(0.98g, 72%). "H NMR(CDCLy) & 6.71 (s,
IH), 6.65(s, 1H), 4.52(s, 2H), 3.93(t, J=7.2, 2H), 2.87(d, J=11.2, 2H), 2.36(t,
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J=7.2Hz, 2H), 2.27(s, 3H), 2.18(s, 3H), 1.81-1.89(m, 4H), 1.65(d, /=9.6Hz,
2H), 1.28-1.17(m, 9H), 0.87(t, J=6-8Hz, 3H); *C NMR(CDCl;) & 164.6,

141.4, 131.6, 128.3, 126.3, 126.1, 113.4, 67.8, 56.1, 54.3, 39.8, 36.4, 35.9,
32.7,29.1, 25.0, 23.0, 21.1, 15.5, 14.2,

[0213]%) & F &£ (4mL)#) 2b.4L5-4(0.193g, 0.54mmol)F 4w A& F T
Bk (2mL)#) £ 28 (0.051g, 0.57mmol). ityEH &)k, A LBk zkA, 135
FRARAL 4 & 3 BR 2k (0.22g, 91%); HPLC-MS(Z 8 4%) [M+H]'=359.3.

6-A T A -4-[3-(4-T XK z %o B -1-) & B -4H- K 5 [1,4] E 4 -3- 5
(81MF2248F)

[0214)# 5 GP11 R4 6-B T H-4-(3-F A £ )-4H- K[ 1,4]0E% 35
(81MF2248b)(1.39g, 4.93mmol). K,CO;(1.36g, 9.85mmol) . Nal(1.48¢g,
9.85mmol)A= 4-T K9k (0.73g, 5.17mmo