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Studies on analogues of huperzine A for treatment of senile dementia VI .
Asy mmetric total synthesis of 14- nor- huperzine A
and its inhibitory activity of acetylcholinesterase

HE Xurchang, YU Gengli, BAI Donglu’
( Shanghai Institute of Materia Medica , Shanghai Institutes for Biological Sciences , Chinese Academy of Sciences , Shanghai 200031, China)

Abstract : Aim To study asymmetric total synthesis of 14- nor huperzine A 2 and its inhibitory activity on
acetylcholinesterase . Methods  Highly enantioselective synthesis of compound 5 from p-ketoester 3 and 2-
methylene-1 ,3- propanediol diacetate 4 by palladiunr catalyzed bicycloannulation was carried out using new chiral
ferrocenylphosphine ligands , such as 10, 11, followed by regioselective double-bond migration to produce
compound 6. Optically pure 6 was obtained after enantio-enrichment recrystallization. Then, according to
similar procedures of huperzine A synthesis, the target compound 14-norhuperzine A 2 was prepared. The
inhibitory activity was tested with rat erythrocyte membrame acetylcholinesterase . Results  The inhibitory
activity of synthetic ( - )-14-nor huperzine A was 8 fold less potent than that of ( - )-huperzine A. Conclusion
A hydrogerr bond between 14- methyl group of ( - ) huperine A and the mainchain oxygen of His 440 is
necessary for the highly acetylcholinesterase inhibitory activity of hupewzine A.
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His 440
(-)
Buchi 510  Fisher Johns R
Nicolet Magna IR 750
Bruker AMX 400 Ge mini-300
Varian MAT- 711 MAT-95
1106
Perkimr Elmer 241
(200 ~300 )
GF254
1 (65.,99)-7 -2- -5 -11- -
5,9 (5)

(n’- G H;) PdCl 10.2 mg(0.028 mmol)

42 mg(0.056 mmol) ( R, S)-11 15 mL,
1 h, 1.14 mL(6.9 mmol) 2- -1,
3- (4), 0.5 h ;1.10
g(4.7 mmol) g 3 60 mL TMG
1.63 mL(13.0 mmol) , 1 h ,
-50 C, , 10 min,
-20 C 48 h, 6 h,
, 100 mL ,
, , ( -
4:1), 1.10 g, 82 %,

' HNMR(300 MHz ,CDCl,) 6:6.95(d,1 H,J =8.8 Hz) ,
6.56(d,1H,J=8.5 Hz) ,4.81( m,l H) ,4.47( m,1 H) ,
3.87(s,3H) ,3.80(s,3H) ,3.45(dd,1H,J=18.1,6.8
Hz) ,3.08 ~3.20( m,2H) ,2.96( m,1 H) ,2.75 ~ 2.82
(m,1H) ,2.55~2.62(m,2H) .

Eu( hfc), ,' HNMR
e.e. 84 % .
2 (+)-(5S,9R-2 -5 -7 -1k
-5.,9 -7 (6)
0.512 g(1.78 mmol) 5 1.4
11 mL 0.25 mL, 95 C
20 h.
10 mL, s >
, ( - 4°1),
0.460 g, 90 % .

, 0.318 g.
Eu( hfc), , HNMR
. mp 135 ~137 C;[aly +77.7°(c 1.04,
CHCL) ;(ref. mp 139 ~140 C [aTy +67.8°(c 0.52,
CH(1,)"Y) . " HNMR(300 MHz ,CDCl,) §:7.12(d,1 H,
J=8.5 Hz) ,6.63(d,1H,]=8.5 Hz) ,5.42( m,1 H) ,
3.92(s,3H) ,3.76(s,3H) ,3.35 ~3.44( m,2H) ,3.18
(dd,1H,J=16.2.,1.9 Hz) ,3.14(m,1 H) ,2.53(d 1 H,
J=17.6 Hz) ,1.62(s 3H) ; Cs Hy NO; :
C66.89 ,H5.96 ,N4.88 ;
C67.07,H5.69,N5.00,

3 (+)-(5RI9R)-2- -5 -7 -1k
-5,9 -7 )
1.67 g(4.6 mmol)
20 mL s 2.3
mol* L' mBuLi 0.86 mL(1.98 mmol) , 10 min,
70 min. )
0.250 g(0.856 mmol) 6 6 mL
R 15 min, , 3h.
10 mL ,
( - 10: 1),

0.170 g, 68 % . mp 106 ~107 C;aly +32.4°(¢c
0.17 ,CHCL) ;IR cm™' :1 724,1 599 ,1 479 ,1 479 ,
1321 ,1 305,1 265,1 027,891 ,833,646 ;' HNMR( 300
MHz ,CDCl,) §:7.10(d,1H,J=8.5 Hz) ,6.54(d,lH,J =
8.5 Hz) ,5.41( m,1H) ,4.97(s,1H) ,4.55(s ,1 H) ,3.88
(s ,3H) ,3.75(s ,3H) ,3.05 ~3.02( m,3H) ,2.87(d,1H,J
=17.6Hz) ,2.19(d,1H,J =17.0Hz) ,1.54(s ,3H) ;

G, Hyy NO; : C
71.56 ,H 6.71 ,N 4.91 , C71.41 ,H 6.61 ,N
5.0 ;EIMS( nf z) :285( M) ,226( ) ,211 ,196,

4 (+)-BRIYR-2- -5 -7 -11-
-5,9 -7 8)
0.16 g(0.561 mmol) 7 6 mL
, 20 % 6 mL 12
mL, 48 h. ,
10 mL , pHS.
) , (
) 0.142 g, 93 % . mp 96

1 .

~99 Ci[alh +62.4°(c 0.58, CHCl) ; IR cm’
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3 429,1 705,1 599,1 477,1 430,1 321 ,1 257,1 026,
818 ;' HNMR(300 MHz,CD(l,) §:7.27(d,1H,J=8.5
Hz) ,6.59(d,1H,J =8.5 Hz) ,5.42( m,1 H) ,5.06(s,
1H) ,4.81(s,1 H) ,3.90(s,3H) ,3.27( m,l H) ,3.03 ~
3.20(m,2H) ,2.90(d,lH,J=16.8 Hz) ,2.16(d,lH,J
=17.1 Hz) ,1.56(s,3H) ; HRMS G, H;; NG, ;
271.1218, 271.1213 .,
5 (+)(5R,9R)-2- -5 -7
-11- -5,9 -7- )
0.113 g(0.42 mmol) 8
6 mL 0.2 mL(1.66 mmol)
0.22 mL(1.02 mmol) ,
20 h, , 10 mL,
24 h, )
2:1), 0.136 g,
.[aly +41.7°(c 0.59,CHO,) ;IR
em’ ' :3327,1 716,1 597 ,1 475,1 421 ,1 321 ,1 259,
1 031,760 ;' HNMR(300 MHz ,CDCl,) 6:7.60(d,1H,J
=8.5 Hz) ,6.58(d,lH,J=8.5 Hz) ,5.45(m,1H),
5.07(br,1 H) ,4.96(s,1 H) ,4.83(s,1 H) ,3.89(s,3H) ,
3.61(s,3H) ,3.35(m,1H) ,3.19(m,1H) ,1.51 (s,
3H) ; HRMS C; Hyy NG 300.1476,
300.1475 .
6 HupA (-)>-(BRIR-5 -7
-11- -5,9 -7 -2- (2)
0.126 g(0.414 mmol) 9 16 mL
s 0.65 mL(4.6 mmol) ,
8 h. , 14 mL,
20 h, , 50 mL

, ( -
10: 1) , 0.067 g, 71 %.
mp 196 ~198 C;[alh - 117° (¢ 0.525,CHCL) ;IR
em’ ' :3425,1657,1 610,1 552,1 458 ,1 122,833,
658 ;' HNMR( 300 MHz ,CDCl;) 8:12.9( br,1H) ,7.89
(d,1H,J=9.3 Hz) ,6.42(d,1H,J=9.6 Hz) ,5.39( m,
1H) ,4.90(d,2H,J =8.5) ,3.29( m,1 H) ,2.92(dd,

1H,J=17.0,4.7) ,2.74(d,1H,]=16.8 Hz) ,2.16(s,
2H) ,1.53(s,3H) ;" CNMR (300 MHz, CDCl;) 6&:
165.3,152.8,142.8,140.2,133.9,124.5,121.9,
117.4,102.6,54.2,49.6, 40.1 ,36.4,22.5; HRMS
C, H NO, ; 228.1259 , 228.1261 .
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