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Abstract - Photolysis of 4-azldo-pyrldlne and -quinollne in 

hydrohalogenoic acids gave the 3-amino-4-halogeno compounds ( 2 )  

v? azlrine or azacycloheptatetraene intermediates, whereas their 

N-oxldes (4), under similar condltlons, gave the 4-amino-3-halogeno 

compounds ( 5 1  presumably via nitrenium Ion intermediates. In the 

3-azidoquinoline and 4-azldoisoquinoline series, both free bases 

(6.3. 8a) and N-oxides (6b. 8b) gave similar results to 4-azldo- 

pyridinr and -7uinoline K-cxides (4). 

Azldes have been widely used as reactive intermed~ates in organic syntheses 1 

and the photochemical behavior of azidoazines has also received much attentlo" in 

connection with those of phenyl azides.ls2 For example, it has been shown that 

lrrad~atlon of azldoqulnollnes in the presence of bases such as alkoxides and 

amlnes glves the correspondingring-expansion products and/or ortho-substrtuted 
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amino derivatives via azirlne or azacycloheptatetraene intermediates as illustrated 

in Scheme 1.3 Azldoquinolines are also known to undergo dimerization to give azo 

compounds by irradlatlon in neutral c0nditions.l However, the photochemical 

behavior of azldoazines in acidic medium has not been reported. We now report our 

new results of the photolysis of some azido-pyridines, -quinolines, and -iso- 

quinollnes in hydrohalogenoic acids. 

Irradiation (200 W, halogen lamp, Pyrex fllter) of 4-azidopyrldlne (la) and 

5 
quinoline (lb) In 6 N hydrochloric or hydrobromic acid at room temperature gave the 

correponding 3-amlno-4-halogeno compounds (2) in 10-15% yields, analogous to the 

behavior observed for the photolysis in the presence of bases.3 Besides 2, 4-amino 

compounds (3) were also obtained in 25-35% ylelds. In contrast, under similar 

conditions, 4-azldo-pyrldlne (4a) and -quinoline N-oxides (4b) showed a d~fferent 

behavlor to give the correspond~ng 4-amino-3-halogeno compounds (5) in high yields 

( 8 0 - 9 ~ % ) , ~  respectively. The posltlons of the halogen and amino group in the 

la-Sa: Pyridines 

hS lb-5b: Qulnollnes 
I 
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products  ( 5 )  a r e  different from those  in 2 .  Namely, t h e  az ido  group i n  t h e  s t a r t l n g  

N-oxides ( 4 )  1 s  conver ted  i n t o  t h e  amlno group and t h e  halogen atom i s  in t roduced  

i n  t h e  o r t h o - p o s i t i o n  o f  t h e  o r i g l n a l  a z i d o  group. 7 

On t h e  o t h e r  hand, i n  t h e  cases of  3-azldoquinol ines  ( 6 )  and 4-azldoisoquino-  

l l n e s  ( 8 ) .  bo th  f r e e  bases  ( 6 3 ,  8a) and N-oxides (6b,  8b) gave t h e  s i m i l a r  r e s u l t s  

t o  those  f o r  4-azidopyr id ine  N-oxides (41, g i v i n g  t h e  c o r r e s p o n d ~ n g  halogenoamlno 

compounds ( 7 ,  9 )  i n  30-60% y l e l d s ,  r e s p e c t i v e l y .  

The format ion o f  t h e  halogenoarnines (5 .7 .9)  from t h e  a z l d e s  ( 4 . 6 . 8 )  may involve  

t h e  resonance stabilized n i t r en ium Ion i n t e r m e d i a t e s  ( 1 0 ) .  I t  i s  no t  c l e a r  a t  t h i s  

s t a g e  whether t h e  key i n t e r m e d i a t e s  (101 a r e  de r lved  from t h e  con juga te  a c l d s  of  

lc 
a z i d e s  formed i n i t i a l l y  by p ro tona t lon  t o  t h e  a z i d e s  o r  from t h e  s l n g l e t  n i t r e n e s  

by p r o t o n a t i o n , 2 b  t h e  s i n g l e t  n i t r en ium ionss  thus  formed may then reac t  wl th  a 

halogen anion t o  g i v e  t h e  p roduc t s  as i l l u s t r a t e d  in Scheme 3. This  mechanistic 

proposal  would be suppor t ed  by t h e  f a c t  t h a t  t h e  p h o t o l y s i s  o f  5-azidoquinol ine  

(11) ln hydrobromlc a c i d  r e s u l t e d  i n  t h e  formation of  both  6- (12) and 8-bromo-5- 

aminoquinoline (13)  i n  t h e  r a t i o  of E. 1:l.  I n  t h e  c a s e s  o f  5-azido-pyr id ine  ( l a )  

and -qulnol lne  ( l b ) ,  t h e  p ro tona t ion  might be unable  t o  take p lace  because t h e  

e l e c t r o n  d e n s i t y  of t h e  a z l d e  o r  n i t r e n e  molety i s  decreased by t h e  e l e c t r o n -  

withdrawing e f f e c t  of t h e  conlugated r i n g  nitrogen. Thus t h e  formation of e l t h e r  

a z i r i n e  m t e r m e d i a t e s  o r  r educ t ion  p roduc t s  from t h e  s i n g l e t  n i t r e n e s  may predomi- 

na te  over  t h a t  of t h e  n l t r e n ~ u m  ion  i n t e r m e d i a t e s  ( 1 0 ) .  In  c o n t r a s t ,  t h e  e l e c t r o n  

-donating e f f e c t  of  t h e  N-oxide group may cause t h e  h igh y i e l d s  o f  t h e  products  

( 5 )  i n  t h e  c a s e s  of t h e  N-oxides ( 4 ) .  

I t  i s  known t h a t  t h e  thermal decompos~ t ion  of phenyl a z i d e s  i n  h y d r o h a l o g e n o ~ c  



a c l d s  gives h a l o g e n o a n l l i n e s . 2  H e a t i n g  o f  4 - a z . l d o q u i n o l i n e  N-oxide ( 4 b )  i n  h y d r o -  

c h l o r i c  a c i d  a t  180-200-  i n  a s e a l e d  t u b e  g a v e  a l s o  5 b  i n  40-508 y i e l d .  However,  

t h e  t h e r m o l y s i s  r e q u l r e s  more d r a s t i c  c o n d i t i o n s  a n d  g l v e s  l o w e r  y l e l d s  o f  t h e  

p r o d u c t s  t h a n  t h o s e  f o r  t h e  p h o t o l y s i s .  S t u d i e s  on  t h e  d e t a i l e d  mechanism a n d  

on  synthetic applications t o  o t h e r  s y s t e m s  a re  i n  p r o g r e s s .  
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