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O R G A N I C  PREPARATIONS AND PROCEDURES INT.  4(5 ) ,  215-218 (1972) 

A CONVENIENT LABORATORY NITRILE SYNTHESIS. 
THERML DECOMPOSITION OF O-(METHyLcARBAMDn) ALDOXIMES 

James A. Albright’ and Merry Lou Alexander 
Biochemicals Department 

Glidden-Durkee Division of SCM 
Jacksonville, Florida 32201 

0-(Methylcarbamoyl) a l d o x h s  const i tute  an important c lass  of com- 

mercial insecticides.2 Because of our in te res t  in the mode of action and 

the f a t e  of insecticides,  w e  have studied the s t ab i l i t y  of various members 

of t h i s  c lass  a t  elevated temperatures. 

Payne, Stansbury, and Weiden have shown that  the conrmercial insect i -  

cide,  21aethyl-2-(methylthio)-propionldehyde-0-(methylcarb~l) oxlme, 

decomposes t o  the corresponding  itri rile.^ We have found t h i s  t o  be a 

general reaction of N-methyl carbarnates of aldoximes and have developed it 

into a convenient laboratory conversion of aldoximes t o  n i t r i l e s .  

There are  a number of known methods i n  the l i t e ra ture  for  the dehy- 

dration of a ldoxhes t o  nit rile^.^ Our method offers  the advantages of 

being convenient, result ing i n  good t o  excellent yields and eliminating 

the use of acids or  bases. In  addition, the n i t r i l e s  formed are  easi ly  

separated from the gaseous reaction by-products. 

lined in the reaction below. 

The conversion is out- 

RCH‘N-OH 

Ls, RCN + co2 + C H ~ N H ~  
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J .  A .  A L B R I G H T  A N D  M .  L .  A L E X A N D E R  

The aldoxime i s  d i s s o l v e d  i n  dimethylformamide and a 10% molar excess  

of methyl i socyanate  i s  added along w i t h  t r i e t h y l a m i n e  as a c a t a l y s t .  

A f t e r  s tanding  f o r  0.5 h r .  (carbamate format ion) ,  t h e  DMF s o l u t i o n  i s  

heated t o  r e f l u x  wi thout  i s o l a t i o n  of t h e  in te rmedia te  carbamate; decom- 

p o s i t i o n  t a k e s  p lace  between 110-120" as i n d i c a t e d  by gas  e v o l u t i o n .  Upon 

cool ing ,  t h e  product  i s  i s o l a t e d  by d i l u t i o n  of t h e  r e a c t i o n  mixture  w i t h  

water; t h e  s o l i d  products  are i s o l a t e d  d i r e c t l y  and t h e  l i q u i d  products  

are worked up i n  t h e  usua l  manner. 

Table I summarizes t h e  y i e l d s  and phys ica l  p r o p e r t i e s  of t h e  n i t r i l e s  

synthes ized .  The method appears  t o  be a g e n e r a l  one. Good t o  e x c e l l e n t  

y i e l d s  have been obtained from aromat ic  aldoximes r e g a r d l e s s  of whether 

t h e  benzene r i n g  b e a r s  e l e c t r o n  withdrawing, e l e c t r o n  donat ing  o r  s ter i -  

c a l l y  h i n d e r i n g  s u b s t i t u e n t s .  S i m i l a r l y ,  good y i e l d s  have been obtained 

from both an  a l i p h a t i c  and an  ~ , p - u n s a t u r a t e d  aldoxime. 

The s u b s t i t u t i o n  of methyl i s o t h i o c y a n a t e  f o r  methyl i socyanate  l i k e -  

w i s e  r e s u l t s  i n  t h e  formation of t h e  corresponding n i t r i l e  i n  good y i e l d .  

Although t h i s  reagent  o f f e r s  t h e  advantage of  decomposition a t  lower t e m -  

p e r a t u r e s  (85-goo); t h e  unpleasant  odor of t h e  s t a r t i n g  material, i n t e r -  

m e d i a t e s ,  and r e a c t i o n  by-products  does not  make t h i s  reagent  as conven- 

i e n t  f o r  l a b o r a t o r y  use.  F u r t h e r  work i s  now i n  progress  t o  s tudy  i n  

d e t a i l  t h e  mechanism and o t h e r  a p p l i c a t i o n s  of  t h i s  r e a c t i o n  and w i l l  be 

repor ted  elsewhere.  

EXPERIMENTAL 

A l l  aldoximes were prepared by s tandard  method^.^ The s t r u c t u r e  of 

a l l  n i t r i l e s  w a s  e s t a b l i s h e d  by comparison of t h e i r  I R ,  mp. o r  bp. wi th  

those  of a u t h e n t i c  materials. 

N i t r i l e s .  General  Procedure. - I n  a 250 m l  f l a s k  equipped with a 
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A CONVENIENT LABORATORY NITRILE SYNTHESIS. 

R 

TABLE I 

R-CH'N-OH L_, R-CfN 

L i t .  
mp. o r  bp./mm mp. o r  bp./mm Yield % 

4-Methoxyphenyl 60-62' 61-620d 67 

3,4-Methylenedioxyphenyl 93-94' 94 - 950e 65a 
6gb 

3,4-Dichlorophenyl 86-89' 92"f 85 

2,4,6-Trimethylphenyl 50-52' 5O-5log 79 

Phenyl 75-79'120 mm 69/10 mmh 65' 

2,6-Dimethyl-l-heptyl 75-77'11.2 mm 119-120/30 mmi 88' 

2,6-Dimethylhepta-l,5-dien-l-y1 80-83'12.5 mm 7812 mn' 9gC 

Methyl isocyanate method. 
Methyl i so th iocyanate  method. 
Yield determined by GLC of i so l a t ed  r eac t ion  product. 
%Dictionary of Organic Compounds," I. M. Heilbron, Ed., F i r s t  Ed. 
Revised, Oxford University Press, London, 178 (1965). 
E. MBrcus, Ber., 24, 3656 (1891). 
G .  M. Kraay, Rec. Trav. Chim., 49, 1082 (1930). 
H. C .  Brown and R. B.  Johannesen, J. Am. Chem. SOC., 72, 2934 (1950). 
Ref. d ,  256. 
J. A. Tevene, A. A.  Rothen, G. M. Meyer, and M. K u n a ,  J. Bio l .  Chem., - 115, 253 (1936). 
I. K. Sarycheva, E. M. Shustrovich, G.  A. Vorobeva, and N. A. 
Preobrazhenskii ,  Zh. Obshch. Khim., 29, 1189 (1959); Chem. Abstr . ,  - 54, 1281 (1960). 

magnetic s t i r r e r ,  r e f lux  condenser and thermometer, a so lu t ion  of 0.1 

mole of t h e  aldoxime i n  35 m l  of DMF is t r ea t ed  wi th  0.11 mole of methyl 

isocyanatc.  

allowed t o  s t i r  a t  ambient temperature f o r  0.5 h r .  

intermediate carbamate sepa ra t e s  from the  so lu t ion .  The so lu t ion  o r  

mixture is then refluxed f o r  2 h r s .  Evolution of t he  gaseous r eac t ion  

products i s  observed between 110-120'. The so lu t ion  i s  then cooled t o  

Two drops of t r ie thylamine  a r e  added and t h e  so lu t ion  i s  

I n  some cases  the  

room temperature and d i l u t e d  with 200 m l  of water. 

are f i l t e r e d  and r e c r y s t a l l i z e d  while t he  l i qu id  products are ex t r ac t ed  

The so l id  products 
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J .  A .  ALBRIGHT AND M .  L .  ALEXANDER 

3x100 m l  with benzene, d r i ed ,  concentrated and d i s t i l l e d .  
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