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¥ 51.5uL DAST % F dul FTHA CH,CL, . 73 FREXL 50mg(0. 194mmol) ( + ) — 14 - B EA
EWE (8)% F 4mL TR CHCL #, ¥ T - 78°CHE A, R T W00 2] £ iR DAST % #
IR A YURSE R B Sh R , Il NaHCO, 1% ¥, £ BR Z B4R 3L, A NaCl P BLUESR, 2 TR |
WaE ,BAY R 50:45:5 F A - VOEH - P RPN HATHEN, B 12.6mg(+) - 14-FBAK
B (6),7 % 25%.
1.3 ®|AEZ_EH 6
1.3.1 (£)-2-FREA-S-FRTHRAL-7T-FE-59227%%-5,6,9,10- &K
RFEH(b]RrR (10) 6948 1 1,4 "R (4,5]18% — 8 — Ml (7) 8 Kozikowski K1 7714
BT (+)-2-FEE-S-FERABERE-7T-FE-5,9- 2T A% -5,6,9,10- B
W (bILeE(9).

¥ 0.363mol — 5 T #E 4L 48 (DIBALH) (1.0mol * dm *IEC 5 ) T - 78°CHE Ar, R T
BB A 13.5mg(0.0363mmol )9 #1mL T4 THF #, )L 2h J5 , A0 AMLFITE A RN E W, FH
EER,HERH 4, RO ER, FVER ALK NaySO, T, BEAEZBEM, A 5:3
CHREN - ZBRZENEBR A HETERE9.36mg10, ™ #F78% ,m.p.214~215C.
CisHpN, 0, (GHE 5:C,65.44;H,6.71;N,8.48. SLP{E : C,65.38; H,6.99;N,7.99) . vy : 3442
(s, OH), 3288 (m, NH), 1712 (s, C = 0), 1597, 1570, 1475 (s, 0t B¢ 35 ), 1263, 1030 (s,
OCHz)em™!.8y:7.51(1H,d, J =8.7Hz,4 - H),6.53(1H,d, J =8.7Hz,3 - H),5.52(1H,1,
J=6.8Hz,13-H),5.41 ~5.43(1H,m,8 - H),5.18(1H,s,NH),4.26[2H,d, J = 7.0Hz,2 x
(14-H)],3.86(3H,s,0CH;),3.64(1H,m,9 - H),3.59(3H,s,C0,CH;),3.09(1H,d, J =
16.9Hz,10 - H) ,2.90(1H,dd, J =16.9,1.9Hz,10 - H),2.62 ~2.54(1H,m,6 - H) ,2.26(1H, d,
J=15.6Hz,6 - H),1.49(3H,s,7 - CHy) . m/z:331([M + 1]*,100% ) ,312([M - H,0]* ,22),255
([M - NHCO,Me - H]*,27),237(29) ,224(47) .
1.3.2 (£)=-2-FHRA-S-PETSAL -7-FA-59-REAHL -5,6,9,10- 94
FRFEH[blkrz (11)85 4R KA 13.7mg 10 H¥1mL T4 CH,CL W T - 78°CHE Ar, R T
W InE %A 11l DAST 8 1lmL CH,ClL, H,8R 5 7E 0°CF SLAL 5h, fit A NaHCO; 4 19 ¥ 6 pH
=7, LR BRIBEL, MM NaCl VBRI, T8 IR 45, R AR WA 10:3 A Bk - 28 Z B v
FHATHENT, 13 12.23mg 11,73 89% . v, : 3419(br,NH), 1739(s,C=0),1635(s,C==C),
1598,1573,1477(s, M BEFF ), 1269,1032(s, OCH;) , 1075(m, CF)em ™. 6:7.52(1H,d, J = 8.5Hz,
4-H),6.53(1H,d, J =8.5Hz,3 - H),5.62(1H,m,13 - H),5.41 ~ 5.43(1H,m,8 - H),5.16(1H,
s,NH),5.05[2H,dd, J =47,6.3Hz,2 x (14 - H)]1,3.88(3H,s,0CH;),3.65(1H,m,9 - H),3.61
(3H,s,C0,CH;),3.08(1H,d, J = 16.8Hz,10 - H),2.90(1H,dd, J = 16.8,1.9Hz,10 - H),2.62 ~
2.55(1H,m,6 - H),2.26(1H,d, J = 15.9Hz,6 - H),1.50(3H,s,7 — CH;) . m/z:332(M* ,56%) ,
312([M - HF]* ,42),237(66) ,224([ M — FCH, - NHCO,Me - H]* ,100) . HRMS Cy5Hy, FN,0; %
{8 :332.1535, SE 9 {E . 332. 1534.
1.3.3 (2)-14-REBART(6)694 K H# 22mg 11 75 T2.5mL THEH CHCL,0. 11mL =H
FEBAES (TMSD FEBE A AP TR MA _ LRBH P, RS MM ER 6h J5, &% CHCL,
B3mLJE K B BE , Ar, T 4k 4% [ 3 18 h , NaHCO,; H* # , CHCL; % B , JG 7K Na, SO, T 48 , ¥ 45 ,
- 50:45:5 @A - NER - BN BB AT EAT, 8 9.5mg 6,77 % 56% . e :3385(m, NH,),

3277,1655,1614 (Mt BEEAZF ), 1078(m, CF),980(s,C=C)em™'. 84:7.90(1H,d, J = 9.4Hz,4 -
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H),6.41(1H,d, J =9.5Hz,3 - H),5.62(1H, 1, / = 10.2Hz,13 - H),5.46(1H,m,8 - H),5.10
(2H,dd, J =47,6.3Hz,13 - CH,F),3.58(1H,m,9 - H),2.90(1H,dd, / = 16.8,5.0Hz, 10 - H),
2.75(1H,d, J = 15. THz, 10 — H), 2. 15[ 2H, br,s,2 x (6 —~ H)], 1.55(3H, s, 7 -
CHy ). 8¢ (300MHz, CF;COOH Hy I 45 ) : = 132.5(t, J=47Hz) . m/2z:260(M* ,25% ) ,240
([M-HF]*,15),227([M - FCH,]*,100),217(27)185(43) . HRMSC,s H;; FN, O i1 % {i .
260.1324, 521 {H : 260. 1330.
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FRAE Ellman 0078 RATH (2 ) - 14 - BAEBT (6) #E4T T ST ACKE I ity i)
W, 1Cs M 10pmol-dm ™ .1 F1 3 9 1Csp%% 4 0.08 il 327 ymol  dm ™3 .
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P EBRE T A E R F L AR S5 ACKE JE B S8, X 3R N fH 4 6 19 ACKE 3015 7% 1 & 3
3 R — R EEMEE . 5 -, R AT R T BT, R o
IBAAZHE 13 {7 H B 5 AChE His 440 f 5 2 (] i) SUBEAH T AE R, 6 %1 ACKE 03] 3% Pk 1 1%
BT SR A BREE R ST AN, X R AR 2R 14 - C LB 5 ACKE Z 8] /A
AR ORI B s, B T B R A HE B R 1A A e e A RTEE K P AT BE R 14 7 T
5 AChE Z [BIAE ™= -2 MR e . 33X I ) DA IE AR A T

FUHL AL KRG T A LU () - 14 - FALIH(6), JF M
AR YE . 6 B9 S AChE #9016 PE 5 20 BT 8 A8 B T 4 T A 42 08 R A0 45 W i st B 0 R Y
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Syntheses and Pharmacological Studies of Huperzine A Analogues
I .( %) - 14 - Fluorohuperzine A

ZENG Fan - Xing JIANG Hua - Liang YANG Yu - She LIU Dong — Xiang
CHEN Jian — Zhong TANG Xi - Can LIU Jing SHEN Jing — Kang
CHEN Kai — Xian”~ JI Ru- Yun
( Shanghai Institute ofMtzterla Medica, The Chinese Academy of Sciences , Shanghai , 200031)

Abstract The synthesis of ( + ) — 14 - Fluorohuperzine A (6) has been accomplished and the activity
of this agent to inhibit the activity of acetylcholinesterase has been measured. Taking into account its
racemic form, this compound is 62 times less potent than that of natural ( - ) — huperzine A.
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