
HETEROCYCLES, Vol. 2, No. 3, 1974 

THE SYNTHESIS OF (2H)-PYRR0,LE-1-OXIDES 

BY RING CONTRACTION 
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The ring contraction of 2-azido-3- 

alkylpyridine-1-oxides gives 2-alkyl- 

2-cyano-(2H)-pyrrole-1-oxides in good 

yield. Possible ambiguities in the 

nmr spectra of these compounds have 

been resolved. 

we recently reported that the thermal decomposition of 

2 .  2-azidopyridine-' and -quinoline-1-oxides in non-protic solvents 

leads to 2-cyano-N-hydroxypyrroles and -indoles by ring-opening 

and recyclization to the five-membered compounds. It seemed 

likely, therefore, that if the 3-position in the pyrrdine ring 

were blocked, ring-opening and cyclization would lead to 2-sub- 

s t i t u t e d - 2 - c y a n o - ( 2 m y r r o l e - 1 - o x i d e s  since rearomatization would 

not be possible here. To find out if this is so we have examined 

the decomposition of some 3-alkyl-2-azidopyridine-1-oxides. 

2-Azido-3-methylpyridine-1-oxide ( 1 ,  mp 89-91° (dec) , 

was prepared as usualLp3 from 2-amino-3-methylpyridine-1-oxide 

(£2) . 4  Its thermolysis in benzene at 90° gave an oil (89%), 

bp 58-60~(0.06nun) whose analysis, mass spectrum, and infrared 

5 
spectrum were as expected for 2-cyano-2-methyl-(2H)-pyrrole- 



1-oxide (22).  The N-oxide band appeared a t  1525 cm-l, which 

compares w e l l  wi th  l i t e r a t u r e  values  f o r  s i m i l a r l y  c o n s t i t u t e d  

 molecule^.^ On t h e  o t h e r  hand, t h e  nnu spectrum of t h e  product 

i n  CHC13 s o l u t i o n  seemed i n c o n s i s t e n t  wi th  s t r u c t u r e  $12, and 

exh ib i t ed  a  1 H  low f i e l d  t r i p l e t  a t  67.7 (J = 2.5 H z ) ,  a  2H 

doublet  a t  66.0 ( J  = 2.5 Hz) and t h e  methyl 3H s i n g l e t  a t  61.82. 

I r r a d i a t i o n  of t h e  66.0 s i g n a l  caused t h e  67.7 one t o  Collapse 

t o  a  s i n g l e t ,  and t h e  same happened t o  t h e  66.0 s i g n a l  when t h e  

67.7 one was i r r a d i a t e d .  Addition of E ~ ( f o d ) ~  caused ex tens ive  

s h i f t s  of a l l  t h e  peaks ( t h e  67.7 peak s u f f e r e d  t h e  g r e a t e s t  

s h i f t  and must be due t o  t h e  proton c l o s e s t  t o  the  complexed 

N-oxide func t ion)  b u t  no r e s o l u t i o n  of poss ib le  peak degeneracy 

occurred.  This  l e d  us  t o  cons ider  s t r u c t u r e s  ,$ and 2 f o r  the  

product a s  these  would f i t  t h e  observed nmr data .  These s t r u c t u r e s  

were, however, thought t o  be u n l i k e l y  s i n c e  ( a )  they would have 
X 

d 

4 
?I 2 

required mul t ip le  rea r rangemene to  have occurred,  which i s  d i f f i c u l t  

t o  v i s u a l i z e  a s  taking p lace  i n  benzene s o l u t i o n ,  and (b) 2 ,  f o r  

example, is  a  tautomer of t h e  known1 2-cyano-l-hydroxy-3- 
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methylpyrrole in which the N-hydroxy form is known to, be the 

preferred (if not exclusive) tautomer, so that 2 or 2 would 
have been expected to isomerize to the aromatic N-hydroxy form, 

which was not observed. The problem was resolved by determining 

the 13c nmr spectrum of the ring-contracted product, and this 

agreed completely with structure 2:: the nitrile carbon re- 

sonance occurred at 117.8 ppm (s), indicating that the -CN is 

3 attached to sp carbon (cf. 6CN in acetonitrile at 117.2 ppm); 

3 the CH3 gave rise to a quartet at 24.7 ppm (sp -C-CH3), and C5, 

C4 and C3 gave rise to doublets at 147.4, 116.8, and 129.4 ppm, 

respectively. Finally, the accidental degeneracy of H3 and H4 

in CHC13 was lifted by measuring the nmr spectrum of ze in DMSO-d6. 
H5 gave rise to a doublet of doublets at 68.08 (Jqt5 = 4 Hz; 

J3,5. = 2 Hz), H4 to a doublet of doublets at 66.24 (J4,5 = 4 Hz; 

J3,4 = 10 Hz), and H3 to a doublet of doublets at 66.39. The 

CH3 group gave a sharp singlet at 61.81. 

The nitrone structure of ,3e was confirmed by its reaction 

with phenylisocyanate in boiling toluene to give the 1:l adduct 

(g) (16%), mp 135-137O, and 5-anilino-2-cyano-2-methyl-(2X)- 

pyrrole (x) (11%) , mp 145-148O, together with much tar. The 

spectral propetties of 2 and 1 supported the assigned structures. 3 

When pure ,$ was heated in boiling chlorobenzene, it did not give 

7, probably because base-catalysis is necessary for C02 elimination, 
% 

as has been found for the adduct of 3-picoline-1-oxide and phenyl 

isocyanate. 9 

A similar reaction sequence has been carried out with 

2-azido-5-bromo-3-methylpyridine-1-oxide (&), mp 96-98' (dec) , 



prepared from ZQ hydrate, mp 152-153~. A 77% yield of :Q, bp 

125-127O (0.75mm1, was thus obtained (lachrymatory gm). 

It exhibited all the spectral properties expected. Preliminary 

results indicate that 2-azido-3-ethyl-6-methylpyridine-1-oxide 

also gives the corresponding (28)-pyrrole-1-oxide. 
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