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A NEW SYNTHESIS OF 1.2-DIHYa(O-B-CARBOLIN-413Hl-ONES 

C h a r l e s  Nackay and Roger 0 .  ~ a i g h '  

Depa r tmsn t  of Pharmacy. U n i v e r s i t y  of Planchester,  f l a n c h a s t a r  MI3 3PL. U.K. 

A b s t r a c t  - h i n o n i t r i l e s  d e r i v e d  from 3 -amincms thy l indo le s  a r e  r e a r r a n g e d  by - 
t r e a t m e n t  w i t h  p a l y p h o s p h o r i c  a c i d  a t  BO'C o r  s u l p h u r i c  a c i d  a t  DOC, t o  g i v e  

1,2-dihydro-B-carbolin-4(3HI-one~. 

I t  has  been w a l l  e s t a b l i s h e d  t n a t  c y c l i s a t i o n  of b e n r y l a m i n o n i t r i l e s  t o  i ~ o q u i n o l i n o n e s ' - ~  

and o t h e r  i n v o l v e s  t h e  r e a r r a n g e m e n t  of a s p i r o  i n t s r r n e d i a t a .  Rearrangement  of 

s p i m  i n t e r m e d i a t e s  d e r i v e d  fmm 3 - s u b s t i t u t e d  i n d o l e s  i n  t h e  f o r m a t i o n  of t a t r a h y d r o c a r b a z o l e s  

h a s  been  t h e  s u b j e c t  of i n t e n s i v e  s t u d y  by ~ a c k s o n ~ - l '  and co-workers .  S i n c e  3-aminomethyl in-  

d o l e s  l s k a t y l e m i n s s l  are r e a d i l y  a v a i l a b l e .  r s a r r a n g e m a n t  of a s k a t y l a m i n o a c e t o n i t r i l e  ISchemel 

o f f e r s  an a t t r a c t i v e  r o u t e  t o  new 8 - c a r b o l i n a s ,  c u r r e n t l y  of c o n s i d e r a b l e  i n t e r e s t  f o r  t h e i r  

C.N.S. a c t i v i t y .  

N H R ~  + 

I-I P. R CO 

IUCN 



Aminonitriles 111 were preparsd by Strecker reactions on 3-aminomethylindoles obtained via the 

Vilsmsiar-Haack formylation of indole and reduction o f  the corresponding oxime or imine. Cyclo- 

hexanone and acetone ware chosen for the Strecker reactions. since these had givan good yields 

1 
in ths isoquinolinone syntheses . No identifiable product was obtained when formaldehyde was 

used as the carbonyl component of the mixture. 

Table 1 describes the yialds. melting points and substitution patterns of the aminonitriles 

prepared. Structures were confirmed by IR. MIR end MS. and for solids by C,H,N analysis. 

Table 1 Aminonitriles 11 1 

RI I R~ R~ R~ I Yield 1%) I N.ot loci 1 

As cyclising agent we initially triad sulphuric acid under tha conditions used to rearrange 

benz~laminoacetonitriles'~~ but observed extensive polymerisation and/or sulphanation; no 

identifiable products were isolated. Polyphasphoric acid [80Dc, Ihl was more successful, as 

described in Tabla 2, but reaction conditions were critical> yislds decreased rapidly at 

temperatures above 80'~. Sulphuric acid at lower temperatures 10'~ for 15 minl was a 

considerable improvement [Table 21, in the five instances far which we have data 

Table 2 8-Carbolinones 131 

Product Yield [%It Melting Point loci .c=o [crn-l I 

a 25 1881' . 189 1610 - 
b 20 1501 196-8 

I 1630 

c 24 1411 184-6 1630 

d 34 1651 184-6 1630 

e 17 (531 120-2 1805 - 
* Isolated as mine 121, rnp 206-8'. after allowing the reaction mixture to stand 

for only 4 h at roam temperature. 

i Figures in brackets are yields f r m  reactions in cold sulphuric acid [sea  text]. 



HETEROCYCLES, Vol. 22, No. 4, 1984 

B o t h  w i t h  po lyphosphor i c  a c i d  and s u l p h u r i c  ac id .  t h e  reac t ion  m i x t u r e  was coo led  i f  

necessary, d i l u t e d ,  and a l l o w e d  t o  stand, f i l t e r e d  t o  remove p o l y m e r i c  by-products ,  and 

b a s i f i e d .  The p r o d u c t  was f i l t e r e d  o f f  or e x t r a c t e d  w i t h  c h l o r o f o r m  or e t h y l  ece ta ta .  I t  

was found t h a t  h y d r o l y s i s  of t h e  i m i n e s  (21  t o  t h e  ketones [31 was slaw compared w i t h  

1  
i m i n a t e t r a h y d r o i s o q u i n o l i n e s  ; work-up be fo re  24h a f t e r  d i l u t i o n  tended t o  g i v e  (21 r a t h e r  t h a n  

131, or m i x t u r e s .  The i m i n e s  t h a t  ware i s o l a t e d  were also conver ted  w i t h  aqueous a c i d  t o  t h e  

ketones as c o n f i r m a t i o n  of s t r u c t u r e .  

A l l  t h e  p r o d u c t s  have been c h a r a c t e r i s a d  by I R ,  MIR,  MS and most by C.H,N a n a l y s i s .  The 

o n l y  q u e s t i o n  concern ing  t h e  c a r b o l i n e s  was t h e  p o s i t i s n  of e t tachment  o f  t h e  c a r b o n y l  group. 

a t  C2 or C3 o f  t h e  i n d o l e  1.8. whether  rearrangement  had i n  f a c t  occur red .  I n  t h i s  r e s p e c t  

1 2  
t h e  work of Neukanm and Hesse was p a r t i c u l a r l y  h e l p f u l ,  a l l o w i n g  a comparison w i t h  d i r e c t l y  

analogous oxocarbazolss.  Of  major s i g n i f i c a n c e  are [a1 the c a r b o n y l  s t r e t c h i n g  f requency,  

wh ich  f o r  3 - a c y l  i n d o l e s  i s  < 1630 cm?, whereas f o r  2-acy l  i n d o l e s  i t  i s  30-50 ern-' h i g h e r  i b l  

t h e  d o w n f i e l d  s h i f t  i n  t h a  'H WR spectrum of t h e  benzene-ring p r o t o n  near t o  t h e  c a r b o n y l  

group; i n  2 - a c y l  i n d o l e s  t h e r e  i s  no such p r o t o n  [ c l  the UV spec t re .  wh ich  show t h r e e  bends o f  

s i m i l a r  wavelength and i n t e n s i t y  t o  t h e  4-oxocarbazolss.  
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