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Abstract.- A new synthet ic  method f o r  4-azaindales,based on nucleophi- 
l i c  heteroaromatic subs t i tu t ion  v i a  a r a d i c a l  intermediate (Sml reac- 

t i o n )  is described.  

The chemistry and p o t e n t i a l  b io log ica l  a c t i v i t y  of aeaindoles is an a rea  of c w -  
1 r e n t  i n t e r e s t  but the  compounds remain r e l a t i v e l y  inaccessible . 

Concerning t o  4-azaindoles (E-pyr ro lo  b.2-blpyridine) few syn the t i c  methods a re  
described. The l i m i t a t i o n s  of most of them a re  a)  lack of r ep roduc ib i l i t y  of re-  
s u l t s  due t o  t h e  d r a s t i c  condit ions of work (case  of base-catalyzed cyo l i sa t i ans  

2 of 3-acylaminopicolines ),h) lengthy and unconventionality of t h e  synthet ic  me- 
3 thod (case  of photochemical r i n g  contrac t ion of n a p h t w i d i n e s  ) ;c)  dependence 

upon t h e  a v a i l a b i l i t y  of su i t ab le  subs t i tu t ed  pyridines (case  of r ing  c losu res  
of pyridylhydrazones4 o r  3-nitropicolines5).  A l l  these reasons j u s t i f y  t h e  inves- 

t i g a t i o n  of new methods. 
We wish t o  repor t  here a simple good-yield method based on nucleophi l ic  heteroe- 

6 romatic s u b s t i t u t i o n  v i a  a r ad ica l  intermediate (SRN1 react ion ) derived from 35- 
aim-2-chloropyr id ine  (1 ) .  
Photostimulated r eac t ions  of (1)  with the appropiate potassium enolate of (2 )  i n  
l i qu id  ammonia a t  -33QC.proceeded smoothly t o  a f fo rd  (5) through the  intermedi- 

a te(2) .  The r e s u l t s  a r e  reported i n  t h e  Table. 

I n  a t y p i c a l  experiment,O.Ol mole of 3-amino-2-chloropyridine was added t o  t h e  

potassium enola tes  of (?),prepared by addit ion of 0.02 mole of t h e  carbonyl com- 
pound (z), dissolved i n  5 m l  of anhydrous e t h e r , t o  0.02 mole of potassium t-but- 
oxide i n  400 m l  of l i q u i d  m o n i a , u n d e r  nitrogen.  After i r r a d i a t i o n  f o r  100 m i -  
nutes,with a high pressure  mercury lamp (Phi l ips  HPK 125W). the mixture was quen- 



ched with ammonium chloride.The ammonia was evaporated and the residue was extracted 
with methylene chloride . The product (4) was isolated by column chromatogra- 

phy (alumina I) eluting with methylene chloride-ethyl acetate. Recrystallization 
from methanol or benzene gave the pure icaeaindoles: lg-pyrrolo[3,2-qpyridine 
(Gamindole) ('(a), 2-methyl-lg-pyrrolo p,2-b] pyridine ( 2 1 ,  3-methyl-lg-pyrrolo- 
@,2-b] pyridine (2). 6,7,8,9-tetrehydro-5g-pyrido b.2-b] indole (3). 2-phenyl-3- 

methyl-g-P.Frolo [3,2-bl~~f idine (s) ,2-(2:pyridyl)-l~-p~oio 13.2-b] pyridine ( 4 f ) .  
See Table. 

R O - ~  yieldb M.P. ~ N M R  (CD OD/TMS)' 
duct % QC 

3 
ppm 

48 62 121-25 6.67(d,lH,C3-HI, 7.'08(dd,lR,C6-A), 7.45(d,lH, 
C2-B), 7.64(dd,lH,C7-H), 8.39(dd,lH,~~-B)~. 

4b 54 192-3 2 2.47(s,3H,CR3), 6.27(s,lA.C3-A), 6.97Cdd.m. 

C6-A), 7.62(dd,lH,C -8). 8.12(dd,lK,C -H)' . 
4c 227-89 

7 5 
59 2.35(s,3H.CH3),7.05(dd,lB,C6-H), 7.12(d,UI, 

C2-H), 7.73(dd,lH,~~-H),8.20(dd,lH,~~-B)~~. 

4d 52 200-211 1.9(m.4H,~R~), 2.8(m,4H,CH2), 6.90(dd,lH,C3-B) 
7.44(dd,lH,c4-H) .8.28(dd,lH.~~-Ii)~~. 

4e 30 238-9 2. 51(s,3R,CH3), 7.04(dd,lB,C7-H) ,7.3-7.7(m,6Hl 
8.24(dd,lH,C5-A). 

4f 21 251-2 7.0-7.9(m,6H) ,8.3(dd,LH.C7-HI, 8.57(m,lH.C6-B 
pyridinic). 

%he microanalyses were in good agreement with the calculated values (C20.22,~'-0.19 

N20.10). 
byields of purified compounds are given. '~ecorded at 60 MHz on a Perkin-Elmer 

8-12B spectrometer. 
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