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pure RDX, mp. 202' (dec.) ,  lit.7 204' ( d e c . ) ,  by comparison with an 

a u t h e n t i c  sample. 
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Only a few procedures have been descr ibed f o r  the syn thes i s  of pyrrole-  

3-carboxylic acid and these  procedures give very low o v e r a l l  y i e l d s  

and r equ i r e  s p e c i a l  cond i t ions  and r eagen t s .  Pyrrole-3-carboxylic ac ids  

and d e r i v a t i v e s  a r e  f r e q u e n t l y  obtained by r i n g  syntheses  which lead i n  

most cases  t o  p o l y s a b s t i t n t e d  py r ro l e s .2  Recent ly ,  a method f o r  the 
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r e g i o s e l e c t i v e  s y n t h e s i s  of  3 -acy lpyr ro l e s  has  been  however, 

s i n c e  t h e  i n t r o d u c t i o n  of t h e  formyl (by  means of dimethylformamide o r  

d ich loromethyl  b u t y l  e t h e r )  and of t h e  cyano u n i t s  (by  means of  

ch lo rosu lphony l  i socyana te  o r  cyanogen bromide) i s  unsuccess fu l  by t h i s  

method, i t  cannot  be used d i r e c t l y  f o r  t h e  s y n t h e s i s  of  compound 3 o r  

ana logues .  

Our i n t e r e s t  i n  t h e  s y n t h e s i s  of 3 - subs t i t u t ed  p y r r o l e s  l e d  us t o  

d e v i s e  a new r o u t e  t o  compound 3, based on t h e  above-mentioned method by 

t h e  ha loform r e a c t i o n  on 1- tosy l -3-ace ty lpyr ro le  (1) : i t  h a s  two major  

/COCH3 

Tos 

1, 

advantages  ove r  t h e  p r e v i o u s l y  

simple s t a r t i n g  r e a g e n t s  such 

a c e t i c  anhydr ide ,  and secondly  

(60-652). 

- NaOH SN ocooH 
I H 

To s 

3 2 - u 

mentioned s y n t h e s e s , l  i n  t h a t  i t  u t i l i z e s  

a s  p y r r o l e ,  t o l u e n e s u l f o n y l  c h l o r i d e  and 

a f f o r d s  c o n s i d e r a b l y  h i g h e r  o v e r a l l  y i e l d  

m- s m m  

1-Tosylpyrrolecarboxylic Acid (2).- To a s o l u t i o n  of 2.63 g (0.01 mol) of 

1- tosy l -3-ace ty lpyr ro le  (1)' i n  100 m l  of d ioxane  d i l u t e d  w i t h  40 m l  of 

wa te r  and cooled i n  an i c e  b a t h  (0'). was added i n  s t e a d y  s t ream a co ld  

s o l u t i o n  of sodium hypobromite ( f r e s h l y  p repa red  from a s o l u t i o n  of  5 .25  g 

(0.13 moll of sodium hydroxide i n  45 m l  of wa te r  and 5 .26  g (0.033 moll  o f  

bromine, d i l u t e d  wi th  30 m l  of d ioxane ) ;  t h e  tempera ture  of t h e  mix tu re  was 

kep t  below 10' throughout t h e  r e a c t i o n .  The mixture  was s t i r r e d  f o r  an  

a d d i t i o n a l  2 h r s  a t  room t empera tu re ,  and t h e n  t h e  excess  sodium 

hypobromite was des t royed  by t h e  a d d i t i o n  of a s o l u t i o n  of sodium s u l f i t e .  
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~ o l u m e  1S, XO. 4 (1936) 0 1  i ' l  j'! 1 .  .' 

The solution was acidified with conc. hydrochloric acid and the precipitate 

collected and recrystallized from ethanol-rater to yield 2.25 g (85%) of 1- 

tosylpyrrole-3-carboxylic acid, mp. 197-198'. 

IR(nujo1): 1690 cm-'; Nbfit(DMS@-d6): 8 2.40 (3H, I), 6.63 (IH, m ) ,  7.40 

(4H, dd). 7.83 (1H. m). 

Pyrrole-3-carboxylic Acid (31.- A solution of 1.325 g (0 .005 mol) of 

compound 2 in 25 m l  of 5N NaOH was stirred for 2 hrs at room temperature. 

The solution was then acidified and the precipitate collected and 

recrystallized from ethanol-water to yield 0.51 g (92%) of pyrrole-3- 

carboxylic acid, mp. 150-151°, lit.' mp. 148O, 150-150.5°. 

INnujol): 3230, 1650 cm-'; 'H NMR (DHSo-d6): 

m), 7.35 (IH, m), 11.54 (lH, broad s); l3C 

119.1. 123.5, 165.8 

- Anal. Calcd. for C5H5N02: 

6 6.40 (1H, m ) ,  6.78 (lH, 

(DMS@-d6): 6 109.1. 115.9, 

C. 54.06; H, 4.54: N, 12.61 

Found: C, 53.96; H, 4.50; N, 12.73 

Acknowledgement .- The authors are gratefu to Dr. F. Sanchez-Ferrando 
IUniversidad Autonoma de Barcelona) for the I3C-NMR spectra. 
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