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METHYLENE-INDOLINES, INDOLENINES AND INDOLENINIUMS XVI I  1 

REARRANGEMENT OF DE-ETHYLTABERSONINE I N  ACETIC ACID 

Ren Ben, Jean-Yves Laranre and Jean LCvy 

E.R.A. au C.N.R.S. ""319, FacultC de Pharmacie, Un ivers i tC de Reims 

51, rue  Cognacq-Jay - 51096 REIMS CEDEX-FRANCE 

Abst rac t  - De-ethyl tabersonine 1 rearranged i n  b o i l i n g  a c e t i c  a c ~ d  t o  de-ethyl-  

co rona r i d i ne  9 w i t h  a low y i e l d .  

Rearrangernentsof ca tharanth ine  2 t o  pseudotabersonine 3 and of tabersonine 5 t o  a l l aca tha ran -  

t h i n e  f? i n  b o i l i n g  a c e t i c  a c i d  c u r i o u s l y  f o l l o w  opposit courses, depending on the  pos i t7on of 

t he  e t h y l  r i d e  chain.  These rearrangements probab ly  both imply an e q u i l i b r i u m  betveen t he  h i g h l y  

s t r a i n e d  d ihyd ropy r i d i n i um species 5 and b (scheme 1). 

I n  order  t o  study t he  r e a c t i v i t y  of a campound l a c k i n q  the c r u c i a l  e t h y l  s i de  chain, Kuehne's 

general  syn thes is  o f  tabersonine was adapted t o  de-ethyl tabersonine 1 (scheme 2) : 

condensation of indolaazepine 12 and i odo - l ac to l  14 (or c h l o r o - l a c t o l  16) y i e l d e d  t he  

14-hydroxy-de-ethylvincadlf formines 6a,b, t h e  r e l a t i v e  con f i gu ra t i on  o f  which war  based on t h e  

'H NMR spect ra  of t h e i r  a c e t y l  d e r i v a t i v e s  &b compared w i t h  t h a t  of 14a and 14B-acetaxy- 
6  " i ncad i f f o rm ine  . 



I : a l l y l  b r m i d e ,  EtONa ; r e f l u x  3  hrn.  I1 : I)NaOH, EtOt!,A;2) 126' 2  h rs .  111 :12,KI 

NaHC03, r.t. 36 h rs .  I V  : DiBAH, toluene, -72". V  : CL2, CH2CL2 0" .  V I  : l)TsGH, MeOH, 

r e f l u x  24 h r s  ; 2)Et3N, r e f l u x  1 5  h rs .  V I I  : Ac20, Py r.t. 24 h rs .  V I I I  : 1)Ph3P, C C 1 4  

2)Et3N-CH3CN 90'. 

Scheme 2  

Dehydrat ion of & y i e l d e d  d e - e t h y l t a b e r s o n i n e  1 : theoccur rence  o f  Bohlmann's band ( IR)  and  t h e  

coup i ing  c o n s t a n t  (J20,21*0) on i t s  4 6 0 ~ 1 ~ ~ ' ~  NMR spectrum (see scheme 3)  a r e  f u l l y  c o n s i s t e n t  w i t h  

the  d e p i c t e d  con f igu ra t ion !  

Scheme 3  
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De-ethyl tabersanine 1 was b a i l e d  f a r  15 hrs  i n  acet ic a c i d  under argon. Repeated t.1.c. al lowed 

i s o l a t i o n  o f  f o u r  ma jo r  compounds : 

- The s t a r t i n g  ma te r i a l  1 (36.3%). 

- A f r a c t i o n  (6-10%) c o n s t i t u t e d  of compounds wi th  an a n i l i n o - a c r y l i c  chromaphor from which 

14o-acetoxy de-e thy lv incad i f fo rmine was i s o l a t e d  ( I%), and i d e n t i f i e d  (t.L.c., M.S.) w i t h  an 

authent ic  specimen obta ined from 14a-hydraxy-de-e thy lv incad i f fo rmine  &. 
8 - De-ethy lv incad i f fo rmine & (7.4%), which was i d e n t i f i e d  by comparison w i t h  an authent ic  spe- 

cimen, uneconomically prepared by c a t a l y t i c  hydrogenation o f  de-ethyl tabersonine 1. 

- De-ethy lcoronar id ine 9 (3.4%), identified by comparison w i th  an authent ic  sample k i n d l y  

9  
prov?ded by Dr Sundberq . However ca re fu l  examination of t h e  r e a c t i o n  m ix tu re  d i d  not a l l o w  

de tec t i on  o f  t h e  sought a f t e r  de -e thy l ca tha ran th im .  

Of i n teces t  i s  the  'H NMR spectrum of de-e thy lcoronar id ine 9 a s  compared w i th  those o f  caronar i -  

d i ne  l0, 15B,2OB-dihydrocatharanthine 11, and of catharanthine 2. 

%+& Chemical 

'=, s h i f t  o f  
H-21 

Clr 

9 ,  lo 

The aromat ic Par t  af the  spectra a r e  ve ry  s im i l a r .  A s t r l k i n g  d i f f e rence  l l e s  i n  the chemical s h i f t  

of H(21), which i s  cons ide ra l l y  deshielded i n  11, due t o  the s t e r i c  i n t e r a c t i o n s  between the endo 

e t h y l  s ~ d e  cha in  and the methoxycarbonyl group. This resu l t s  i n  r i n g  deformat ion and the d ihed ra l  

angle between the Lane p a i r  o f  e lec t rons of  N ( 4 )  and H(21) then opens from 145' ($2) t o  1 9 0 ' ( 2 ) .  

The i s o l a t e d  d e r i v a t i v e s  1 and 5 r e f l e c t  an easy d i sp ropo r t i ona t i on  o f  the  in termedia te  dihydro- 

pyr id in iums a and b (scheme 1, R,=R2=H). Such unrearranged and rearranged d ihyd rode r i va t i ves  had 

been Prev ious ly  obta lned through a c e t i c  a c i d  t reatment of tabersonine 5, althouqh the rearranged 



10 
a l l a c a t h a r a n t h i n e  was i n  t h a t  c a s e  t h e  main p r o d u c t  o f  t h e  r e a c t i o n  . 

11 ACKNOWLEDGMENTS one of us (W.R.) g r a t e f u l l y  acknowledges a g r a n t  f r o m  t h e  Peop le ' s  Repub l i c  o f  

China. We thank O r  Sundbey and D r  N.Langlo is  f o r  sending us samples of s y n t h e t i c  materials ; 
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