
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 27 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Organic Preparations and Procedures International
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t902189982

1,5-DIMETHYLTETRAZOLE
F. E. Condona; Robert Waldmana; Nitya Kundua; J. P. Trivedia

a Department of Chemistry, The City College of the City University of New York, New York, NY

To cite this Article Condon, F. E. , Waldman, Robert , Kundu, Nitya and Trivedi, J. P.(1974) '1,5-DIMETHYLTETRAZOLE',
Organic Preparations and Procedures International, 6: 3, 135 — 139
To link to this Article: DOI: 10.1080/00304947409355086
URL: http://dx.doi.org/10.1080/00304947409355086

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t902189982
http://dx.doi.org/10.1080/00304947409355086
http://www.informaworld.com/terms-and-conditions-of-access.pdf


ORGANIC PREPARATIONS AND PROCEDURES INT. 6 ( 3 ) ,  135-139 (1974) 

F. E. Condon*, Robert Waldman, Nitya Kundu and J. P. Trivedi 

Department of Chemistry, The City College of the 
City University of New York, New York, N. Y. 10031 

The preparation of 1,5-disubstituted tetrazoles by reac- 

tion of 0-sulfonyl oximes with sodium azide is described in 

the patent literature.' Details are lacking, however, es- 

pecially with regard to separation of the product from the 

large amount of byproduct sodium sulfonate. Later applica- 

tions to the preparation of 1,5-dimethyltetrazole, in partic- 

ular, have given erratic results, with reported yields of 

56.4% in one case' and 6-7% in 

We.have obtained 1,s-dimethyltetrazole from acetoxime 

consistently in yields of 85% by the procedure described 

below, which involves (1) the use of pyridine in place of 

C5H5N (CH3) 2C=NOB + PhS02C1 __jl PhS020N=C (CH3) 

CH30H-H20 I-";\ 
rJ/N + PhS020Na CH3 PhS020M=C (CH3) + NaN3 
I 
CH3 

sodium hydroxide in the preparation of 0-benzenesulfonyl 

acetoxime5 (2) isolation of the 0-benzenesulfonyl acetoxime 

prior to its reaction with sodium azide6 ( 3 )  the use of 

aqueous methanol to provide a homogeneous mixture for the 
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CONDON,  WALDMAN, KUNDU AND T R I V E D I  

r e a c t i o n  w i t h  sodium a z i d e  and ( 4 )  t h e  use c f  h o t  henzene f o r  

e x t r a c t i o n  of  t h e  1 8 5 - d i m e t h y l t e t r a z o l e  from t h e  sodiulr: 

benzenesulfonate .  7 

EXPERIMENTAL 

Acetoxime l3enzenesulfonate.- T o  a mixture  of  365 9. (5  moles)  

of  acetoxime,* 410 m l .  (395 g. ,  5 moles)  o f  p y r i d i n e ,  and 1 1. 

of  c o l d  water ,  conta ined  i n  a 3 - l i t e r ,  3-necked f l a s k  equipped 

w i t h  a stirrer, dropping f u n n e l  and thermometer and cooled i n  

an ice b a t h ,  was added over  a p e r i o d  of 2 h r .  650 m l .  (885 g . ,  

5 moles) of benzenesulfonyl  c h l o r i d e  a t  15-20°.’ 

mix ture  had been cooled t o  l o o ,  t h e  whi te  g r a n u l a r  s o l i d  w a s  

c o l l e c t e d  and washed w i t h  c o l d  water. The w e t  p roduct  weighed 
10 1130 g.  (106%) and w a s  used i n  t h e  n e x t  s t e p  w i t h o u t  dry ing ,  

A f t e r  t h e  

11 mp. of a d r i e d  sample,  52-53O; lit. mp. 53O. 

1,5-Dimethyl te t razole . -  One-fourth of t h e  acetoxime benzene- 

s u l f o n a t e  o b t a i n e d  above (about  280 g . ,  1.25 mole) and 1100 

m l .  of c o l d  methanol l2  were p l a c e d  i n  a 5 - l i t e r  3-necked f l a s k  

equipped w i t h  a r e f l u x  condenser and a thermometer r e a c h i n g  

i n t o  t h e  l i q u i d .  A s o l u t i o n  of 82 9. (1.25 mole) of  sodium 

azide i n  265 m l  of water was added and t h e  c o n t e n t s  of t h e  

f l a s k  were mixed w e l l  and hea ted  on a steam b a t h .  A t  about  

45O, a homogeneous peach-colored s o l u t i o n  w a s  o b t a i n e d  and 

spontaneous warming began. The f l a s k  w a s  set on t h e  bench 

t o p  and a few Carborundum b o i l i n g  a i d s  were added. A f t e r  

about  f i v e  minutes ,  t h e  mixture  began t o  boi l .  The r e a c t i o n  

was moderated by immersing t h e  f l a s k  i n  an ice-water b a t h  so 
1 3  a s  t o  p r e v e n t  f l o o d i n g  of t h e  water-cooled r e f l u x  condenser .  

A f t e r  t h e  exotherm subs ided ,  t h e  mixture  w a s  t r a n s f e r r e d  t o  a 
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1,5-DIMETHYLTETRAZOLE 

2-liter f l a s k  and d i s t i l l e d  u n t i l  1100-1200 m l .  of d i s t i l l a t e  

was c 0 1 l e c t e d . l ~  
1 5  

The r e s i d u e  w a s  evapora ted  t o  d r y n e s s .  

The solids were t r a n s f e r r e d  t o  a 1 - l i t e r  3-necked f l a s k  

equipped w i t h  a stirrer and a condenser  a r ranged  f o r  d i s t i l l a -  

t i o n .  A f t e r  a d d i t i o n  of 350-400 m l .  o f  benzene, t h e  m i x t u r e  

w a s  hea ted  w i t h  s t i r r i n g  so a s  t o  d i s t i l  about  50 m l .  o f  ben- 

zene t o g e t h e r  w i t h  remaining water. The r e s i d u e  i n  t h e  f l a s k  

was coc leZ s l i g h t l y  and f i l t e r e d  w i t h  s u c t i o n  whi le  s t i l l  

hot .16 

m l .  p o r t i o n s  of benzene, e x c e p t  t h a t  t h e  d i s t i l l a t i o n  of  ben- 

zene was r e p l a c e d  by s imple  h e a t i n g  a t  t h e  b o i l i n g  p o i n t  for 

about  1 5  minutes .”  The e x t r a c t s  were c o n c e n t r a t e d  by d i s t i l -  

l a t i o n l 8  u n t i l  a thermometer i n  t h e  b o i l i n g  l i q u i d  i n d i c a t e d  a 

tempera ture  o f  95O.l’ 

and f i l t e r e d  whi le  h o t  ( g r a v i t y  f i l t r a t i o n ,  stemless f u n n e l ) .  

The f i l t r a t e  c h i l l e d  thoroughly y i e l d e d  104 g .  (85%) of 1,s- 
d i m e t h y l t e t r a z o l e  a s  w h i t e ,  s u g a r - l i k e  c r y s t a l s ,  mp. 70-71°, 

T h i s  e x t r a c t i o n  w a s  r e p e a t e d  f o u r  t i m e s  w i t h  300-350 

The r e s i d u e  w a s  t r e a t e d  w i t h  c h a r c o a l  

L lit. m p .  71.8-72.6’. 

Acknowledgments.- We thank M s .  C l a r a  S i l v e r  for h e r  e x p e r t  

typ ing  of t h e  paper  f o r  photographic  reproduct ion .  

au thor  i s  indebted  t o  M r .  C .  P .  I d y l l  for  k i n d l i n g  h i s  

i n t e r e s t  i n  t h e  chemis t ry  of  rhodanines  and t e t r a z o l e s .  

The s e n i o r  

REFERENCES 

1. German P a t e n t  538,981, November 11, 1926, t o  Knoll  A.-G. 
Chemische Fabr iken;  B r i t i s h  P a t e n t  280,529, November 1 0 ,  
1926, t o  A. Boehringer .  

2 .  J .  M. Markgraf,  W. T .  Bachinan, and D. P .  H o l l i s ,  J .  Org. 
Chem., 2, 3472 (1965) .  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
3
:
1
5
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



CONDON,  WALDMAN, KUNDU AND T R I V E D I  

3 .  

4 .  

5. 

6 .  

7. 

8. 

9. 

10. 

11. 

1 2 .  

13.  

D. M. Bowers, R .  H .  E r l i c h ,  A .  P o l i c e c ,  and A .  I .  Popov, 
J .  Inorg.  IJucl. Chem., 2, 8 1  (1971) .  

1 ,5-Dimethyl te t razo€e  has  a l s o  been prepared  i n  248  y i e l d  
by r e a c t i o n  of hydrazoic  a c i d  w i t h  t h e  imide c h l o r i d e ,  
MeC(Cl)=NMe,  o b t a i n e d  by r e a c t i o n  of N-methylacetamide 
w i t h  phosphorus p e n t a c h l o r i d e :  E. K. H a r v i l l ,  R. M .  
Herbst, E .  C. S c h r e i n e r ,  and C. W. Rober ts ,  J .  Org. Chem., 
- 15,  662  (1950).  

I n  o u r  hands,  t h e  u s e  of sodium hydroxide o f t e n  gave a 
l i q u i d  product  c o n t a i n i n g  much unreac ted  benzenesul fonyl  
c h l o r i d e  and d i f f i c u l t  t o  c r y s t a l l i z e  and p u r i f y ,  whi le  
w i t h  p y r i d i n e  no such d i f f i c u l t y  w a s  encountered.  

The use  of i s o l a t e d  s u l f o n i c  a c i d  esters of  oximes i s  
d e s c r i b e d  i n  t h e  p a t e n t  l i t e r a t u r e  ( r e f .  1);  b u t  l a t e r  
workers ( r e f .  2 ,3)  have c a r r i e d  o u t  t h e  r e a c t i o n  wi th  t h e  
esters genera ted  i n  s i t u ,  w i t h  f a i r  t o  poor  r e s u l t s .  

Although t h e  method i s  claimed t o  be widely a p p l i c a b l e ,  
i n  o u r  e x p e r i e n c e  marked d i f f e r e n c e  i n  t h e  s t a b i l i t i e s  
and r e a c t i v i t i e s  of 0-su l fonyl  oximes make it n e c e s s a r y  
t o  work o u t  optimum c o n d i t i o n s  i n d i v i d u a l l y  i n  many 
cases. 

W. L. Semon, "Organic Syntheses ,"  C o l l .  V o l .  I ,  11. 
Gilman, ed. ,  Second Ed., A. I!. B l a t t ,  ed . ,  Wiley, New 
York, 1932, p. 318. Acet0xir.e may a l s o  be prepared  
r e a d i l y  from ace tone ,  18% aqueous sodium hydroxide and 
commercially a v a i l a b l e  hydroxylamine hydrochlor ide .  An 
e q u i v a l e n t  amount of  a w e t  p roduct  (about  95% p u r e )  may 
be used i n  t h i s  s t e p .  

I f  t h e  tempera ture  i s  allowed t o  c l imb much above 30°, 
an u n c o n t r o l l a b l e  exothermic decomposi t ion sets i n .  

Samples of  acetoxime benzenesul fona te  k e p t  a t  room t e m -  
p e r a t u r e  have undergone v i g o r o u s  exothermic decomposi- 
t i o n .  While t h e  material may be k e p t  under  r e f r i g e r a -  
t i o n ,  prolonged s t o r a g e  of l a r g e  samples is  i n a d v i s a b l e .  

P. Oxley and W. F. S h o r t ,  J. Chem. SOC., 1948, 1514. 

W e t  methanol recovered from a p r e v i o u s  run  may be used 
b u t  then  it should be supplemented w i t h  100-150 m l .  of  
f r e s h  methanol,  and a cor respondingly  smaller amount of 
water should be used w i t h  t h e  sodium az ide ,  which may be 
added as  a s l u r r y  w i t h  100-150 m l .  o f  water. 

The use  of l a r g e r  amounts of material t h a n  d e e c r i b e d  h e r e  
is  n o t  recommended, because of d i f f i c u l t y  i n  c o n t r o l l i n g  
t h e  e x o t h e m i c  r e a c t i o n .  
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1 4 .  P r i o r  t o  d i s t i l l a t i o n ,  t h e  s o l u t i o n  should be t e s t e d  f o r  
a c i d i t y  wi th  pH paper.  I f  a c i d i c ,  it should be neu t r a l -  
i z e d  wi th  sodium hydroxide t o  prevent  t h e  genera t ion  of 
explos ive  and t o x i c  hydrazoic  ac id .  The volume of d i s t i l -  
l a t e  (1100-1200 m l . )  assunes no vapor l o s s  dur ing  t h e  
r e a c t i o n  and subsequent d i s t i l l a t i o n .  I n  any case ,  care 
should be  taken n o t  to  overhea t  t h e  r e s idue  i n  t h e  f l a s k ,  
a s  some decomposition may occur .  

Evaporation t o  dryness  may be done on a steam ba th  and i s  
hastened by occas iona l  thorough cool ing  of  t h e  r e s idue  
and removal o f  c r y s t a l l i z e d  s o l i d s  by f i l t r a t i o n  wi th  
suc t ion  and t h e i r  f u r t h e r  dry ing  i n  t h e  air  a t  ambient 
temperature .  A l t e rna t ive ly ,  a r o t a r y  vacuum evapora tor  
may be used. 

1 6 .  I n  t h e  e a r l y  e x t r a c t i o n s ,  t h e r e  is  a tendency for t h e  
pores  of t h e  Buchner funnel  t o  become clogged through 
f l a s h  evapora t ion  of t h e  h o t  benzene. Th i s  can be pre-  
vented by pinching o f f  t h e  hose lead ing  to t h e  a s p i r a t o r  
a s  soon as a vacuum has  been e s t a b l i s h e d  i n  t h e  f i l t e r i n g  
f l a s k .  The f i l t r a t i o n  should be done i n  a hood wi th  care 
t o  avoid inha l ing  vapors  of t h e  very  t o x i c  benzene. 

1 7 .  I n  product ion o f  1 ,5-d imethyl te t razole  on a l a r g e  s c a l e ,  
t h e  second benzene e x t r a c t  would be used t o  e x t r a c t  a 
second 360-9 po r t ion  of  s o l i d s  (Por t ion  B), and t h e  
t h i r d  benzene e x t r a c t  would be used t o  e x t r a c t  Po r t ion  B 
a second t i m e  and then a t h i r d ,  f r e s h  p o r t i o n  (Por t ion  C), 
etc., so t h a t  each po r t ion  of  s o l i d s  is e x t r a c t e d  f i v e  
t i m e s ,  and only  t h e  last  time wi th  f r e s h  benzene. The 
sen io r  author  has  c a r r i e d  o u t  t h e s e  sys temat ic  ex t r ac -  
t i o n s  on kg-sized po r t ions  o f  s o l i d s  i n  a 5-1. f l a s k  f o r  
t h e  product ion of s e v e r a l  ki lograms of  1,5-8imethyl- 
t e t r a z o l e .  The e x t r a c t i o n  might also be c a r r i e d  o u t  w i th  
a Soxhle t  e x t r a c t o r  w i th  an e l e c t r i c a l l y  heated s o l i d s  
chamber. Chloroform has  been used f o r  t h e  e x t r a c t i o n  
( r e f .  2) b u t  seems t o  have no advantage ove r  t h e  less 
expensive benzene. 

15. 

18. The recovered benzene may be reused,  i f  des i r ed .  

19 .  F h i l e  t h e r e  have been no r e p o r t s  o f  explos ions  from heat-  
ing  1 ,5-d imethyl te t razole ,  s u i t a b l e  precaut ions  should 
be taken a g a i n s t  danage i n  t h e  event  of an explosion a t  
t h i s  s t age ,  as benzenesulfonyl  az ide  and o t h e r  explos ive  
azo compounds a r e  l i k e l y  con ta r inan t s .  

(Received December 26, 1973; in revised form March 25, 1974) 
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