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(t, 1, ArH), 7.556 (d, 1, ArH), 7.582 (d, 1, ArH) , 8.225 (d, 
1, H5), 8.305 ( s ,  1, H 6 ) ;  MS (70 eV, looo), m/e (relative in- 

tensity) 283 (M'., 99.5), 268 (74.2) , 267 (37.7) , 253 (61.6) , 

202 ( l o o ) ,  201 (44.71, 200 (80.81, 199 (59.6). 
- Anal. Calcd for CZ1H17N: C, 88.9; HI 6.0; N, 4.9. 

Found: C, 88.9; H I  6.2; N, 4.7 
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The utility of p-toluenesulfonyl azide (tosyl azide) for 

The the preparation of diazo compounds is well established.' 
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purpose of t h i s  no te  is  t o  p o i n t  o u t  t h a t  t o s y l  a z i d e  prepared 

by a s t anda rd  procedure can be g r o s s l y  impure. Examination of  

the nmh spectrum of  a sample of a z i d e  prepared as desc r ibed  i n  

Organic Syntheses2 r evea led  t h e  presence of  an e thy l - con ta in ing  

impurity.  

t h a t  t h e  impuri ty  w a s  e t h y l  t o s y l a t e .  Th i s  was confirmed by 

Z l c  and h p l c  comparison w i t h  an a u t h e n t i c  sample. I n t e g r a t i o n  

of nma spectra e s t a b l i s h e d  t h a t  t w o  d i f f e r e n t  p r e p a r a t i o n s  of  

a z i d e  contained 7% and 20% of e t h y l  t o s y l a t e ,  r e s p e c t i v e l y .  

The o r i g i n  of t h e  t o s y l a t e  ester is n o t  completely clear. How- 

e v e r ,  the Organic Syntheses  d i r e c t i o n s  ca l l  f o r  adding a w a r m  

( 4 5 O )  , approximately 1 M I  s o l u t i o n  of  t o s y l  c h l o r i d e  i n  a lco-  

h o l  to  sodium a z i d e  i n  aqueous a l coho l .  When a 1M s o l u t i o n  o f  

t o s y l  c h l o r i d e  i n  a l c o h o l  w a s  h e l d  a t  45O and sampled p e r i o d i -  

c a l l y  over  a pe r iod  o f  30 minutes,  hpec showed t h a t  conversion 

t o  e t h y l  t o s y l a t e  occurred a t  a rate of approximately 1% p e r  

minute. Thus, varying amounts of  e t h y l  t o s y l a t e  are l i k e l y  t o  

contaminate t h e  t o s y l  a z i d e  p r e p a r a t i o n s ,  depending on t h e  t i m e s  

and temperature  used to  d i s s o l v e  t h e  t o s y l  c h l o r i d e .  

Correspondence wi th  a publ ished spectrum’ suggested 

4 

An a t t empt  to  p u r i f y  a sample of t o s y l  a z i d e  con ta in ing  

11% of e t h y l  t o s y l a t e  by low temperature c r y s t a l l i z a t i o n  from 

e t h e r  gave, i n  70% recovery,  a z i d e  s t i l l  contaminated by 6% of 

e t h y l  t o s y l a t e .  Complete removal of t h e  t o s y l a t e  impuri ty  could 

be e f f e c t e d  by t r ea tmen t  w i th  l i t h i u m  bromide i n  acetone,  which 

converted t h e  t o s y l a t e  to  v o l a t i l e  e t h y l  bromide. However, be- 

cause of  t h e  d i f f i c u l t y  and labor involved,  it would appear 

b e t t e r  t o  employ a p r e p a r a t i v e  procedure which does n o t  pro- 

duce t h i s  by-product. The s imple and obvious exped ien t  of  con- 
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d u c t i n g  t h e  r e a c t i o n  i n  aqueous a c e t o n e 5  r a t h e r  t h a n  aqueous 

Acetone 
p-CH3C6H4S02C1 + NaN 3 - Water - p-CH 3 C 6 H 4 S02N3 

a l c o h o l  s u f f i c e s ,  and d e t a i l s  o f  a p rocedure ,  as w e l l  as cha r -  

a c t e r i z a t i o n  of t h e  p r o d u c t  o b t a i n e d ,  are g i v e n  i n  t h e  e x p e r i -  

menta l  s e c t i o n .  I n  view of t h e  r e p o r t  t h a t  i m p u r i t i e s  enhance 

t h e  shock s e n s i t i v i t y  of  a z i d e s ,  p rudence  d i c t a t e s  t h a t  t o s y l  

a z i d e  be  p r e p a r e d  and s t o r e d  i n  as pure  a s t a t e  as p o s s i b l e .  

EXPERIMENTAL 

Pro ton  magnet ic  r e sonance  s p e c t r a  w e r e  de t e rmined  a t  60  
MHz u s i n g  a H i t a c h i  Perkin-Elmer R-24 s p e c t r o m e t e r .  The f t igh  
per formance  l i q u i d  chromatograph c o n s i s t e d  of two Al t ex  model 
1 0 0  A pumps and model 420 c o n t r o l l e r ,  Waters UBondapak c18  col- 
umn, 0.39 x 30 c m ,  Perkin-Elmer LC75 d e t e c t o r  ope ra t tnc ;  a t  
225 nm, and Hewlet t -Packard 3380 A i n t e g r a t o r .  Mobile phase  
was 6 0 %  MeOH - 4 0 %  H20 a t  1 ml/min. Thin  l a y e r  chromatography 
w a s  on EM S i l i c a  G e l  60  F-254 p l a t e s ,  5 x 2 0  c m ,  u s i n g  benzene- 
hexane (1:l) as e l u e n t .  Acetone ( F i s h e r  C e r t i f i e d )  , sodium 
a z i d e  ( A l d r i c h ) ,  and p - t o l u e n e s u l f o n y l  c h l o r i d e  ( A l d r i c h )  w e r e  
used  as r e c e i v e d .  Vacuum e v a p o r a t i o n s  w e r e  performed on a Bu- 
c h i  r o t a r y  e v a p o r a t o r  

- p-To luenesu l fony l  Azide.-  To a mechan ica l ly  s t i r r e d  s o l u t i o n  

of sodium a z i d e  (71 .5  g ,  1 . 1 0  . m o l )  i n  water ( 3 0 0  m l )  and ace-  

t o n e  (500 m l )  w a s  r a p i d l y  added a s o l u t i o n  of  p - t o l u e n e s u l f o n y l  

c h l o r i d e  (190 .7  g ,  1 m o l l  i n  a c e t o n e  (500 m l )  . The m i x t u r e  

warmed s l i g h t l y ,  t h e  color da rkened ,  and two phases  w e r e  formed. 

A f t e r  s t i r r i n g  a t  room t e m p e r a t u r e  f o r  2 h r s ,  a c e t o n e  was re- 

moved i n  vacuum ( b a t h  t e m p e r a t u r e  35 ) , d ich lo romethane  (200 

m l )  was added ,  and t h e  o r g a n i c  phase  was washed w i t h  w a t e r  ( 2  

x 2 0 0  m l ) ,  d r i e d  o v e r  anhydrous Na2S04, and e v a p o r a t e d  t o  a 

c o n s t a n t  we igh t  i n  vacuum ( b a t h  t empera tu re  35O). There was 

o b t a i n e d  195 g ( 9 9 % )  o f  p - t o l u e n e s u l f o n y l  a z i d e  as a colorless 
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o i l  which, on s t r o n g  cooling, c r y s t a l l i z e d  to a w h i t e  s o l i d ,  

mp. 20.4-21.8O, lit.6 mp. 22'. The nma spec t rum i n  CC14 showed 

a s m a l l  amount o f  d ich loromethane  a t  5.2 6 and traces ( <  1%) of 

u n i d e n t i f i e d  i m p u r i t i e s  a t  2 . 0 ,  2 . 1  and 2 . 6  6. f L c  showed on ly  a 

s i n g l e  s p o t  under  UV l i g h t ,  w h i l e  h p t c  showed 1 . 5 %  of a s i n g l e  

W abso rb ing  impur i ty  which e l u t e d  a t  t h e  s o l v e n t  f r o n t  and may 

be p- t o l u e n e s u l f o n i c  a c i d  or sodium t o s y l a t e .  
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