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HETEROYOHIMBINES AND THEIR CORRESPONDING OXINDOLES,III . 

A CHEMICAL CORRELATION THROUGH SECO-OXINDOLES 

Facu l t6  de Pharmacie, E.R.A au C.N.R.S. n0319, 

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

Seco-oxindoles were obta ined bo th  from oxindoles and 

7-chloro indolenines through reduc t ion  w i t h  a ?:I mix ture  

of formic a c i d  and formamide. 

S t ruc tu re  e l u c i d a t i o n  of ox indo le  a l k a l o i d s  main ly  r e s t s  on two 

inverse  pathways o f  chemical corre lat ions,  i.e. ( t ab le  1): 

a) The o x i d a t i v e  pathway descr ibed by Finch and ~ a y l o r ' ~ ) ,  Leading 

from i n d o l i c  heteroyohimbines 1 t o  ox indoles 4 *<a 7-chlaro- o r  7-ace- 

toxy- indolenines and imidoethers 3. 

b) The reduc t ive  pathway descr ibed by Ainii,Yamanaka,Endo,Sakai and 

~ a ~ i n i w a ' ~ ) ,  Leading from oxindoles 4 v i a  imidoethers 1 t o  2,3-sec0- 

indo les  6, which are  f u r t he r  ox i d i sed  and cyc l i sed  t o  1. 

Seco-oxindoles 2 were thought t o  be i n t e r e s t i n g  d e r i v a t i v e s  i n  view 

o f  s i m i l a r  cor re la t ions .  They were e a s i l y  obta ined i n  one s tep  through 



reduction, by: means o f  a re f l ux ing  $:4 mixture o f  formic ac id  and form- 

amideC4), e i the r  o f  oxindoles 4 o r  of 7-chLoro indolenines (R = C L )  

derived from heteroyohimbines. Generation i n  ac id i c  medium o f  the same 

immonium n from (7R)-oxindoles ("B"-type) o r  (7s)-oxindoles ("A"-type) 

explains the reductive formation of seco-oxindoles E ( table 2). I n  the 

case of 7-chloro indolenines 2 derived from indoles q, the intermedia- 

cy of species 2, 2, L-, and fi may be admitted. 
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(a) R1,R2=H; (b) R1=BMe,R2=H ; ( 5 )  RIzH,R2=OMe ; (d) R1,R2=0Me. 

i, R=CL(~BUOCL, Et3N) or  R=OAC(P~(OAC)~) ; ii,KOHIMeOH ; ii i ,5% AcOH ; 

t - '  
iv, Et30 BF4 (R =Et) ; V, NaBH4/AcOH ; vi, H ~ ( O A C ) ~  o r  P o t i e r l s  modif ied 

Polonovski's react ion on N-oxide ; vi i ,  HCOZH/HCONH2, re f lux .  
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When app l i ed  i n  t he  normal. se r i es  t o  (29 S)-oxindoles o f  t he  "8"-ty- 

pe : 5 (mi t raphyl l ine) ,  s a n d  5 (hemisynthetic from cabucine 2 and 

from t e t r a p h y l l i n e  (Ib)) and o f  t he  "Au-type : dimethoxy-l0,11 i so-  

m i t r a p h y l l i n e  9 t h i s  method ( 4 )  a f f o rded  t h e  corresponding seco-oxindo- 

Les &, i, 2, g i n  approximat ive ly  90 X y ie lds .  When app l i ed  t o  7-chloro 

indolenines $ and z, r espec t i ve l y  der ived  from 2 and 2, t h e  same re-  

(5) duc t i ve  method a f f o rded  b and 3 i n  approximat ive ly  75 X y i e l d s  . 
Seco-oxindoles 2, k, 2, d cou ld  no t  be c r y s t a l  l i s e d  (6). The i r  mole- 

cu la r  weights (N.S.) and spec t ra l  data a re  i n  complete agreement w i t h  

the  dep ic ted  st ructures.  The main fea tu re  i n  t h e i r  mass spectra i s  a  

t y p i c a l  m/e 224 peak (base peak) a r i s i n g  from the  C(5) -C(6 )  bond brea- 

kage. 
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