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A b s t r a c t  - A new "one-po t ' '  method was developed t o  t r a n s f o r m  t h e  e a s i l y  

a c c e s s i b l e  enamine - 2 t o  t h e  c r u c i a l  v incamine  i n t e r m e d i a t e  4. 

The s i g n i f i c a n t  t h e r a p e u t i c a l  v a l u e  of s e v e r a l  v incamine  d e r i v a t i v e s 1 - 3  has prompted an i n t e n s i v e  

sea rch  f o r  f e a s i b l e  t o t a l  syn theses  of t h e s e  c ~ r n p o u n d s . ~ ~ ~  We r e p o r t  h e r e  a  new " o n e - p o t  method 

t o  t r a n s f o r m  t h e  e a s i l y  a c c e s s i b l e  enamine 1 t o  t h e  c r u c i a l  v incarn ine i n t e r m e d i a t e  4. 8-9 



Compound was t r e a t e d  w i t h  AgBF4 i n  1.2-d ich loroethane.  The s o l u t i o n  was washed w i t h  d i l u t e  

aq NH OH, driedover Na SO and t h e  s o l v e n t  was c a r e f u l l y  evaporated under vacuum. The r e l a t i v e l y  
4  2  4  

u n s t a b l e  Boc-p ro tec ted  enamine 1 i n  CH2CI2 was a l k y l a t e d  w i t h  methyl  a c r y l a t e t o y i e l d  t h e  i n t e r -  

mediate 3. Evapora t ion  o f  t h e  s o l v e n t  was f o l l o w e d  b y  a c i d  t rea tment ,  which c leaved  t h e  

p r o t e c t i n g  group (Boc) and p e r m i t t e d  n u c l e o p h i l i c  a t t a c k  t o  t a k e  p lace,  l e a d i n g  t o  the  c y c l i r e d  

p roduc ts  4 and 5 ( 1  :1, E. 25% o v e r a l l  y i e l d ) .  

The t r a n s f o r m a t i o n  o f  4 t o  ( 2 ) - v i n c a m i n e  6 has been d e s c r i b e d  Thus a  new formal  

t o t a l  s y n t h e s i s  o f  ( + ) - " i n c a r n i n e  i s  i n  hand and a  new f l e x i b l e  method a v a i l a b l e  f o r  t h e  

p r e p a r a t i o n  of t e t r a c y c l i c  i n d o l o q u i n o l i z i d i ~ e s .  

EXPERIMENTAL 

1R s p e c t r a  were recorded  on a Perk in -E lmer  700 Spectrophotometer  u s i n g  l i q u i d  f i l m  between NaCl 

1 c r y s t a l s .  IR a b s o r p t i o n  bands are expressed i n  r e c i p r o c a l  c e n t i m e t e r s  (cm' ) u s i n g  p o l y s t y r e n e  

c a l i b r a t i o n .  Bands y i e l d i n g  s t r u c t u r a l  i n f o r m a t i o n  a r e  r e p o r t e d .  'H and 13c NMR s p e c t r a  were 

recorded  i n  CDC13 (TMS as i n t e r n a l  s tandard  6=0) on a  J e o l  JNM-FX 60 spectrometer  work ing  a t  

1  13 59.80 MHz ( H  NMR) and 15.04 MHz ( C  NMR). Chemical s h i f t  d a t a  a r e  g i v e n  i n  ppm d o w n f i e l d  f r o m  

TMS where 8, d, t, q and m des igna te  s i n g l e t ,  doub le t ,  t r i p l e t ,  q u a r t e t  a!ld m u l i i p l e t ,  

r e s p e c t i v e l y .  Mass spec t romet ry  was per formed on a  J e o l  O X  303lDA 5000 apparatus.  

TLC p l a t e s  were coa ted  w i t h  S i l i c a  ge l  60 PF from Merck. Dragendorf f -Munier  reagen t  was 

used t o  l o c a t e  r e a c t i o n  components. 

Compounds 4  and 5 

Compound - 1  (0.60 g, 2.4 mrnol) was d i s s o l v e d  i n  1,Z-d ich loroethane ( 8 0  m l ) .  AgBF4 (0.809,  2  equiv) 

i n  1 .2 -d ich lo roe thane  ( 2 0  m l )  was added d u r i n g  20 min and s t i r r i n g  was con t inued  f o r  90 m in  

( A r - a t m . ) .  The s o l u t i o n  was washed t h o r o u g h l y  w i t h  NH40H (10%) and t w i c e  w i t h  H 2 0  A f t e r  d r y i n g  

w i t h  Na2S04 and e v a p o r a t i o n  of t h e  s o l v e n t  enamine g was ob ta ined .  Abs. CH2C12 (30 m l ) ,  methanol 

( 0 . 2  m l )  and f r e s h l y  d i s t i l l e d  methy l  a c r y l a t e  (560 mg, 4 e q u i v )  were immed ia te ly  added and t h e  

m i x t u r e  was l e f t  s t a n d i n g  f o r  3  d.  A f t e r  evapora t ion  of t h e  s o l v e n t ,  methanol p r e s a t u r a t e d  w i t h  

H C I  gas was added and t h e  s o l u t i o n  was s t i r r e d  f o r  40 h .  I t  was then poured i n t o  a  suspension o f  

NaHC03 i n  CH2CI2. The i n o r g a n i c  s a l t s  were f i l t e r e d  o f f  and t h e  d r i e d  f i l t r a t e  evaporated under 

vacuum. A f t e r  p r e p a r a t i v e  TLC on s i l i c a  (10% Me0H/CHCl3) a  m i x t u r e  of and 5 ( - 1 : l )  was ob ta ined ,  

Y :  130 mg (24.3%). The two isomers were separated b y  TLC ( s i l i c a ,  5% Me0H/CHC13). 
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Compound 4. mp 1 4 2 . 1 4 3 ~ ~  ( l i t .  1 4 4 - 1 4 5 ' ~ ~ ' ~  ( s e e  a l s o  r e f .  8 ) ,  1 4 4 - 1 4 5 ' ~ ~ .  1 3 8 - 1 4 0 ~ ~ ~ ) .  

1 
IR (CHCI3): 3430 (NH), 2830, 2770 (Bohlmann bands), 1730 cm-' ( e s t e r  C=O). H NMR (CDC13): 6 1.10 

(3H. t, J = 7.0 HZ, -CH2CH3), 3.55 (3H, s, -C02CH3), 6.97-7.58 (4H, m, arom. H), 9.21 ( l H ,  b r  s, 

NH). NMR (CDCI3): 6 7.7 (-CH2cH3), 22.0 (C-31, 22.0 (C-7). 28.6 (C-2), 28.7 ( 8 - C ) ,  30.6 

(-CH2CH3), 32.8 (a -C) ,  39.5 ( C - l ) ,  51.6 (-CO2LH3), 54.1 (C-6) ,  56.8 (C-4). 66.4 (C-12b). 110.7 

C l l  111.9 (C-7a), 117.8 (C-8) .  119.2 (C-9) .  121.4 ( C - l o ) ,  126.7 (C-7b). 133.4 (C- lZa) ,  136.1 

( C - l l a ) ,  175.8 ( - g 2 C H 3 ) .  MS:  mlz 340 (M+),  325, 309, 267 (100%). 170, 169. 

Compound 2. m.p. 1 5 0 . 1 5 2 ~ ~  ( l i t .  1 4 9 - 1 5 0 ~ ~ ~ ~ ~  (see  a l s o  r e f .  a ) ,  151-152°~8,  1 4 6 . 1 4 7 ~ ~ ~ ) .  

1 
IR (CHC13): 3350 (NH), 2830, 2770 (Bohlmann bands), 1720 cm-I ( e s t e r  C=O). H NMR (CDCI3): 6 0.66 

3H, t, J = 7.0 Hz, -CH CH 3.80 (3H, s, -C02CH3), 6.97-7.58 (4H, m ,  a r m .  H ) ,  8.85 ( l H ,  br s ,  NH) 
2-3 ' 

NMR (CDC13): 6 7.2 (-CH2cH3), 22.0 (C-3) ,  22.0 (C-7). 25.4 (B-C), 28.2 (C-2) .  31.9 (-CH2CH3), 

33.1 ( u - C ) ,  39.5 ( C  52.2 (-CO2cH3), 54.1 (C-6 ) .  56.9 (C-4) ,  66.4 (C-12b). 110.9 (C-111, 

112.0 ( C - l a ) ,  117.7 (C-8), 119.1 (C-9 ) ,  121.4 (C-10). 126.4 (C-7b), 133.2 (C-12a), 136.3 ( C - l l a ) ,  

175.8 ( - E Z C H 3 ) .  MS: mlz 340 (M+) ,  325, 309, 267 (100%).  170, 169. 
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