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PAGISULFINE - THE FIRST SULFUR-CONTAINING INDOLE-MONOTERPENE ALKALOID 
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A b s t r a c t  - The f i r s t  s u l f u r - c o n t a i n i n g  i n d o l e - n o n a t e r p c n e  a l k a l o i d ,  -- 

p a n i s u l f i n e  (1) h a s  b e c n  i s o l a t e d  f rom t h e  s t em h a r k  o r  Pa!!iarirha c e r i f e r a  

( P a n c h c r  e l  S C h e r t )  ? !n rkc ra f .  I t s  s t r u c t u r e  h a s  been  d e t e r m i n e d  b y  s p e z t r o -  

s c o p i c  s t r l d i e s .  I t s  a b s o l u t e  s t e r e o c h e m i s t r y  h a s  b e e n  e s t ; i b l i s h e d  l ~ y  i t s  

s y n t h e s i s ,  u s i n p  vohnsine a s  s t a r t i n , ?  m a t e r i a l .  

Pag ian t l i : l  c e r i f e r a  - ( P a n c h e r  e t  S 6 b e r t )  Markgrnf  ( =  - Tabcrnaemontann  c e r i f e r a  I 'a l?cher  

e t  S 6 h c r t )  i s  n s m a l l  t r e e  g r o w i n ?  t h r o u g h o u t  N ~ ~ i , - C a l e d o n i a ' " .  T h e  s e a r c h  f o r  t h e  

a l h a l o i d a l  c o n s t i t u e n t s  o f  t h e  s tem b a r k  h a s  p r e v i o u s l y  l e d  t o  t h e  i s o l a t i o n  and 

4 s t r u c t u r e  d e t e r m i n a t i o n  o f  two n o v e l  i n d o l e  a l k a l o i d s ,  p a g i c c r i n e 3  and  c e r i d i m i n e  . 
I n  a c o n t i n u a t i o n  o f  o u r  s t u d i e s ,  lvr wish t o  r e p o r t  h e r e  t h e  s t r u c t u r a l  elucidation 

and s y n t h e s i s  o f  a t h i r d  navcl compound i s o l a t e d  from t h e  s t em b a r k  o f  t h i s  s p e c i e s  5 

6  and nnmcd p a o i s u l f i n e  . 
2  0 I ' u g i s u i f i n e  (1) was o b t a i n e d  a s  a c o l o u r l e s s  amorphous s o l i d , j a j n  = + 4 2 "  (EtOli,  

c = 1 )  ( c o n t e n t s  : 0 . 0 0 2  % f rom t h e  d r i e d  p l a n t  m a t e r i a l ) .  The e m p i r i c a l  f o r m u l a  w a s  

e s t a b l i s ! : e d  by h i e h  r e s o l u t i o n  mass s p e c t r o m e t r y  a s  C23t i j lN302S (Found : 1 1 3 . 2 1 4 4  ; 

C a l c d .  : 4 1 3 . 2 1 3 4 ) .  The uv  s p e c t r u m  showinv n b s o r n t i o n  maxima a t  hEtoH nm (lo.! E )  : 

2 . ' 4 (4 .36) ,  2 8 4 ( 3 . 8 9 ) .  2 9 1 ( 3 . 9 2 )  and LQS(3 .86)  w a s  c o n s i s t e n t  w i t h  an  i n d o l e  c h r o -  

mopharc .  T h e  i r  s p e c t r u m  a f f o r d e d  t y p i c a l  hanis a t  v K B r  cm-' : 3360  (Nt i ) ,  2950 
max 

(CHI and  1730  (C=O e s t e r ) .  The e e n e r a i  f e a t u r e  o f  t h e  m s ,  m/z ( % )  : 4 1 3 ( 1 0 ) ,  5 6 9 ( 5 ) ,  

3 3 8 ( 2 3 ) ,  5 3 7 ( 1 0 0 ) ,  3 3 6 ( 1 7 ) ,  3 0 5 ( 4 ) ,  2 7 7 ( 8 ) ,  ? 3 3 ( 5 ) ,  2 2 2 ( 1 0 ) ,  2 0 6 ( 6 ) ,  1 9 4 ( 7 ) ,  1 9 3 ( 6 ) ,  

l P 1  ( 1 0 ) .  1" , (47) ,  1 5 6 ( 1 3 ) ,  1 2 2 ( 3 5 )  s u o n e s t e d  t h e  p r e s e n c e 4 ' 7  o f  n v o b a s i n e - d e r i v e t l  



unit. In load agreement with this statement, the I H  n n r  spectruma exhibited all 

the characteristic sinnnls of a 3-vobasinyl particularly two 311- 

singlets at 2.55 and 2.40 ppm tyoical for N-Fle and COOFle Xroups in this series. 

.Additional signals accountin: for six protons, two of uhich were exchangeable by 

3?0, anpeared in the aliphatic rexion and could be assizned to a -S-CI12-CII -YH 
2 ;  2 

chain. 

!:liemica1 evidence for this free sidc chain was given by methylation (30 % a q .  

! ICHO/NaBl i3CNIAcOl i /30"CIL  hli2 0. yield) of pnpisulfine (1) uhich led to a dimethyl- 
lerivativc ( 2 ) .  M' = 441 which had a 'H nmr sgcctrum very similar to that of - I 

rrceyt for an additional 6H-singlet at 2.24 ppm (Nlle2). Upan acetylation (AczO/ 

C5115N/?O"C/48h) pagisulfine led in almost quantitative yield to a monoacetyl- 

derivative ( 3 ) ,  b!' = 455 characterized by a typical ir acetamide absorption at 

1655 cm-I and a 3H-nmr sinnlet at 1 . 8 9  "pm. These elements permitted dcgictin.7 the 

structure of paoisulfine as 1 .  - 

1 R,=R,=H - 
2R,=R,=CH3 
3R,=H R,=COCH3 

Finally, pagisulfine was synthetired by condensation of vobasinoll' !<ith an excesc 

of 2-mercaptoethylamine (?lenH saturated with "aseous IICl/reflux/Zh). This reaction 

gavc rise to a sinqle ~ r o d u c t  identical with natural pagisulfine in almost quan- 

titative yield and provided evidence for the absolute stereochemistry at C-5 since 

2-mercaptacthyla~ine is asqoned to add to the internediatr votasinol-derived 

iminium salt from the less hlndered a-side of the noleculelZ. Pngisulfine is to 

our i\nairledi:r the first sulfur containin? indolc-manoterpene alkaloidii. It 
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p r o b a b l y  n r i s c s  f r o n  v o b a s i p e  and c y s t e i n c  h y  3 b i o q e n e t i c  p a t h  v e r y  c l o s e  t o  

t h c  schemc u s e d  f o r  i t s  s y n t h e s i s .  'The s i m i l a r i t "  o f  i t s  o r i g i n  w i t h  t h a t  

described f o r  t h c  v o h a s i n e - d e r i v e d  b i s i n d o l e  a l k a l o i d s 1 4  c l e a r l y  e n p h a s i r e s  t h e  

h i g h  r e a c t i v i t y  o f  v o b a s i n o l  a s  an  e l e c t r o p h i l i c  r e a g c n t .  
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