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Abstract - An unexpected deacylatlon of 3-acetyl-4-0x0-6.7-d~hydro-12H- 

indolo~2,3-3 Aulnolizine (1) on attempted ketallzation with ethylene 

glycol or ethanedithiol and a-toluenesulphonic acid in refluxing benzene 
- 

to 4-0x0-6.7-dihydro-12iilndoloj2. 3-3 Jquinolizine (2)  has been observed. 

1 We recently reported a one-pot synthesis of compound 1. To utilize it for the 
- - 

preparation of 3-acetyl-1.4.6.7.12.12b-hexahydrolndoloi 2.3-3 Jquinolizine (2), a 

key lntermedlate in the synthesis2 of ajmalicine, we sought to ketalize the acyl 

function. Contrary to our expectation, however, heating 1 (0.01 mmol) with ethylene 

glycol (1 ml) and TsOH (0.002 mmol) in benzene (30 rnl) under reflux in a Dean-Stark 

apparatus for 5 h furnished the deacetylated compound 3, mp 305.306~~ (dec.1 as 

the sole product (Q. 70%). character~sed ~rlmarily from its spectral data (Table 1) 

Under the same condition, ethanedithlol also provided 3 in 18% yield though the 

desired thioketal 4, mp 288.~89~~ (dec.) was the major product (61%). The latter 

could, nevertheless, be obtained in 96% yield by treatment of 1 (0.01 mmol) with 

ethanedithiol (1.5 ml) in acetic acid ( 5  ml) In presence of BF3.etherate (0.25 ml) 

at room temp. for 10 h. 

On the other hand, replacement of ethylene glycol with different mono- or dihydric 

 alcohol^ like MeOH, EtOH, n-BuOH and propane-1.3-diol, use of TsOH alone in reflux- 

ing benzene or in hlgher baling arornatlc hydrocarbons . toluene, xylene) or 

treatment wlth deacylating agents, such as, H B r  or RC1 in acetic acid under r e f l u x  

or 7 5 %  H2S04, mostly led to the recovery of the starting materlal and, in some 

c.ases ,  to intractable tars. 

Participation of ethylene glycol in particular and less efficiently of ethanedithiol 

thus appeared to be essential in the deacylation. The involvement of the lone pair 

of electrons of indole nltrogen also became apparent from the observed substituent 

effects as in the sequel. 

The N-methyl derivative 6, mp 186-188~~, gave the deacetylated compaund 2 (66%. 

mp 170-172~~). the structure of which was confirmed by N-methylation of J.  

lncldentally, the most convenrent method of preparation of 6 (73%) was found to be 

through the thioketals 4 and 2, mp 230-23z0c (dec.) .since direct N-methylation wlth 
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Table 1. Spectral data of compounds 3-15 

*All the compounds purified by repeated crystallisation from petroleum ether-CHC13 



MeI-NaH i n  DMF a f f o r d e d  15 (90%,  mp 1 9 2 - 1 9 3 ~ ~ )  by c o n c o m i t t a n t  C - a l k y l a t i o n .  Simi- 

l a r l y ,  t h e  N-ethaxycarbonyl d e r i v a t i v e  8 (93%, mp 166-168 '~ from 1 w l t h  ClCOOEt and 

NaH i n  DMF a t  room temp.)  gave t h e  d e a c y l a t e d  compound 2. though i n  reduced  y i e l d  

( 5 1 % ) .  S u b s t i t u t m n  of  t h e  i n d o l e  NE w i t h  more power fu l  e l e c t r o n  wi thdrawing  g roups ,  

however, r e s u l t e d  i n  complete  s u p p r e s s i o n  of  d e a c e t y l a t i o n  l e a d i n g  t o  t h e  e x c l u s i v e  

fo rmat ion  of  k e t a l .  For  example, t h e  N-acetyl  10, mp 194-195OC, and t h e  N-benzoyl 

11, rnp 1 8 3 - 1 8 4 ~ ~ ,  derivatives r e s p e c t i v e l y  furnished 1Z ( 5 8 % )  and 13 ( 6 4 % )  which 

when p a s s e d  t h r o u g h  b a s i c  A1203 r e g e n e r a t e d  t h e  d e s i r e d  k e t a l  14 ( 8 6 % ,  mp 2 4 7 . ~ 4 8 ~ ~ ) .  

Such d e a c y l a t r o n  h a s  r a r e l y  been o b s e r ~ e d ~ ' ~ .  I n  f a c t ,  p y r r o l e  is t h e  o n l y  o t h e r  

system s t u d l e d  in some d e t a i l s  t h a t  h a s  been r e p o r t e d i s 6  a f t e r  t h e  completion of  o u r  

work. N e v e r t h e l e s s ,  w h i l e  o u r  f i n d i n g s  c o r r o b o r a t e  t h e  e s s e n t i a l i t y  of  e t h y l e n e  

g l y c o l  and t h e  r o l e  of n i t r o g e n  l o n e  p a l r  f o r  t h e  r e a c t L o n .  t h e  s u g g e s t e d  i n t e r m e  

d l a c y  o f t h e  k e t a l  i t s e l f  remalns  a moot p o i n t  a t  l e a s t  i n  o u r  sys tem f o r  t h e  

f o l l o w i n g  reasons: (1) Ref lux ing  t h e  k e t a l  14 in benzene (30 mln) w l t h  TsOH (0 .2  

eqv.1 l e d  t o  a l m o s t  q u a n t r t a t i v e  r e g e n e r a t l o t ?  of  t h e  ke tone  1. Though p ro longed  

r e f l u x  (12 h )  y i e l d e d  3 ( 3 0 % ) .  t h i s  was a l s o  t h e  case when 1 was s i m i l a r l y  t r e a t e d  

w i t h  e t h y l e n e  g l y c o l  ( 1  e q v . ) .  ( i i )  When t h e  k e t a l  14 was r e f l u x e d  w i t h  TsOH (0 .2  

eqv.1 i n  benzene and e t h y l e n e  g l y c o l  ( 5  eqv.1 m o n i t o r i n g  e v e r y  30 min by TLC showed 

t h e  e x i s t e n c e  of  t h e  k e t a l  i n  t h e  r e a c t i o n  m i x t u r e  f o r  a t  l e a s t  1.5 h ,  imply ing  

t h a t  d i r e c t  d e a c y l a t i o n  of k e t a l  canno t  b e  a f a s t  p r o c e s s .  ( i l i )  The k e t a l  c o u l d  

n o t  be d e t e c t e d  (TLC1 a t  any t i m e  d u r i n g  t h e  d e a c y l a t i o n  r e a c t i o n  of  ke tone  1. 

On t h e  o t h e r  hand,  t h e  t h i o k e t a l  4 smoothly underwent d e a c y l a t i o n  when r e f l u x e d  w i t h  

TsOR i n  benzene.  The r e a c t i o n  r a t e  was, however, s l o w e r  i n  p r e s e n c e  of  e t h a n e d i t h i o l  

e l t h e r  w i t h  4 o r  k e t o n e  1, t h e r e b y  a l l o w l n g  t h e  i s o l a t i o n  of  t h e  t h i o k e t a l  P 

F u r t h e r  work IS i n  p r o g r e s s  t o  a s c e r t a i n  t h e  e x a c t  m e t h a n ~ s m  though p r o t o n a t i o n  a t  

C-3 (16) a t  some s t a g e  a p p e a r s  t o  b e  invo lved  i n  t h e  p r o c e s s .  
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