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NITROSYLSULFURIC ACID HYDROLYSIS OF PRIMARY AMIDES' 

Submitted by L. G.  Wade, Jr.* and W i l l i a m  B. S i l v e y  
( l l J 3 0 / 8 1 )  

Department of Chemistry 
Colorado S t a t e  Un ive r s i ty  
F o r t  C o l l i n s ,  Colorado 80523 

U s e  of  a n i t r o s a t i o n  r e a c t i o n  t o  hydrolyze primary am- 

i d e s ,  presumably * an a c y l  diazonium s a l t ,  has  been w e l l  es- 

I t a b l i s h e d .  These procedures  have achieved  f a i r  t o  good y i e l d s  

us ing  n i t r o u s  a c i d  genera ted  -- i n  s i t u ,  g e n e r a l l y  from sodium n i -  

t r i t e  and minera l  a c i d ;  t h e r e  i s o n e r e p o r t  of  t h e  use of n i -  

t rosonium f l u o r o b o r a t e  as t h e  n i t r o s a t i n g  agen t .  2 

W e  have found t h a t  w e t  n i t r o s y l s u l f u r i c  a c i d  (NSA) can  be 

used as t h e  d i a z o t i z i n g  r eagen t  t o  hydrolyze pr imary amides,  

r e s u l t i n g  i n  sho r t ened  r e a c t i o n  t i m e s  and improved y i e l d s .  

HOS0,ONO 
L > RCOOH 

H20 
RCONHZ 

Treatment of a primary amide w i t h  50-85% NSA3 a t  20-45O f o r  

1-3 h r s  g e n e r a l l y  a f f o r d s  t h e  a c i d 4  i n  good y i e l d  and i n  s u f -  

f i c i e n t l y  h igh  p u r i t y  f o r  d i r e c t  u s e  i n  succeeding reactions.  

The enhanced e f f i c i e n c y  observed us ing  t h i s  r eagen t  i s  prob- 

a b l y  due t o  both t h e  r e a c t i v i t y  of  t h e  NSA s o l u t i o n  and t h e  

moderate s o l u b i l i t y  of  many o f  t h e  s t a r t i n g  mater ia ls  i n  NSA. 

EXPERIMENTAL 

Hydrolys is  of Cinnamide. General  Procedure -2 Cold commercial 

n i t r o s y l s u l f u r i c  a c i d  ( 3 . 5  m l )  w a s  c a u t i o u s l y  added t o  1 . 5  m l  
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Table 1. Hydrolysis of Primary Amides with NSA 

NSA3 Time Temp Yield mp(OC) a 
(%) (hrs) ("C) (X) crude lit. 

stearamide 70 2 45 99 65-69 69 
4-phenylbutanamide 50 3 20 98 47-49 50 
cinnamide 70 2 20 83 127-128 133 
benzamide 60 2 20 89 120-121 122 
- o-bromobenzamide 70 1.5 20 82 143-144 147 
2,6-dichlorobenzamide 70 2 35 93 138-139 139 

%andbook of Chemistry and Physics 

of water i n  a n  ice b a t h .  Cinnamide (0.429 g ,  2.92 mmole) w a s  

added t o  t h i s  s o l u t i o n ,  and  t h e  m i x t u r e  w a s  allowed t o  come 

t o  ambient  t e m p e r a t u r e  and s t i r r e d  f o r  2 h r s .  The r e a c t i o n  

m i x t u r e  w a s  poured  over ice (10  g )  and e x t r a c t e d  w i t h  d i c h l o r -  

omethane. The d ich loromethane  l a y e r  w a s  dr ied and e v a p o r a t e d  

under  reduced  p r e s s u r e  t o  g i v e  0.357 g (82 .6%)  of c r y s t a l l i n e  

c innamic  acid,  mp. 128O, lit.mp. 133O. 
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3. DuPont n i t r o s y l s u l f u r i c  a c i d  i s  composed of 40% NSA, 52.5% 
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sulfuric acid, and 7.8% water. As used in the above table 

( %  NSA), "60% NSA" would indicate a mixture of 6 0 %  DuPont 

NSA solution and 40% added water (by volume). The addi- 

tion of water results in partial decomposition (with vig- 

orous evolution of NO, vapors) as well as dilution of the 

NSA. NSA concentrations and temperatures used were select- 

ed by determininythe mildestconditions which would allow 

the hydrolysis to proceed at a convenient rate. In some 

cases, dichloromethane was added to the NSA solution to 

form a two-phase reaction mixture. 

4 .  Structures assigned to the carboxylic acids were confirmed 

by comparison with authentic samples. 

SYNTHESIS OF ARYL HALIDES - via ORGANOBORANE CHEMISTRY 

Submitted by George W. Kabalka*, Kunda A. R. Sastry, Usha Sas- 
(12/21/81) try and Vishwanatha Somayaji 

Department of Chemistry 
University of Tennessee 
Knoxville, Tennessee 37996-1600 

Aryl halides are generally formed via reaction of aryl 
diazonium salts with halide ions. These reactions are quite 

sensitive to temperature, solvent, and other factors. Never- 

theless, the products are isomerically pure, in contrast to 

the mixtures which are obtained via direct halogenation of 
arenes. We recently developed new halogenation methods which 

involve the reaction of organoboranes with halide ions in the 

presence of chloramine-T. we have found these reactions to be 
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