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ORGANIC PREPARATIONS AND PROCEDURES 2 ( 2 ) ,  137-139 (1970) 

ALKYLATION AM) OXIDATION 
OF 

DIARYLACETONITRILES 

S tua r t  S. Kulp 
Department of Chemistry 

Moravian Coilege 
Bethlehem, Pennsylvania 18018 

( C 6 ~ 5 ) 2 C H C N  + B r ( C H 2 ) 3 C 1  - ( C  H C(CN)CH,ckI,CH,ci (1) 
6 5 2  

I I11 
DMSO - p Z - C  H C(0)CgH5 6 4  p Z - C 6 H b C H ( C  H )CN 6 5  

I1 I V  a )  2 = NO2 

b )  2 = OCH 
3 

Although 2 , 2-diphenyl-5-chloropent anen i t r  i l e  w a s  obt ained' i n  almost 

quan t i t a t ive  y i e l d  by t h e  a lky la t ion  of t h e  sodium salt  of diphenylsceto- 

n i t r i l e  with 1-bromo-3-chloropropane a t  -78', recent. reports '  y 3  suggested 

a simpler set of conditions might e f f e c t  t h e  same reac t ion .  We have found 

t h a t  a so lu t ion  of d ipheny lace ton i t r i l e  i n  DMSO t r e a t e d  simultaneously 

with 1-bromo-3-chloropropane and aqueous 50% NaOH at 4 5 O  gave a 94% y i e l d  

of crude product acccrding t o  r eac t ion  (1). 

t o  t h e  methoxy and n i t r o  s u b s t i t u t e d  d iphenylace toni t r i les  (11) d id  not 

g ive  a lky la t ion  products but gave oxidation products. The a lky la t ion  of 

( p n i t r o p h e c y l  )phenylace toni t r i le  by t y p i c a l  bases and i n  common so lvents  

had been unsuccessful. 

benzophenone w a s  obtained. Eventually,  it became evident t h a t  t he  

presence of a lky la t ing  agent and s t rong  aqueous hydroxide were unneces- 

sary t o  produce t h e  ketone. Compound I1 ( 2  = NO ) i n  DMSO with aqueous 

Extension of t h i s  procedure 

When t h e  present procedure w a s  used, p n i t r o -  
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STUART S .  KULP 

K CO underwent r e a c t i o n  (2) i n  100% y i e l d .  A s imilar  o x i d a t i o n  of 

(p-methoxypheny1)phenylacetonitrile (11, Z = OCH ) gave p-methoxyhenzo- 

phenone (90%).  

2 3  

3 

These r e s u l t s  i n d i c a t e  t h a t  i rnsubt i tu ted  I1 undergoes 'tnormal't 

a l k y l a t i o n  w i t h  1-bromo-3-chloropropane b u t  when I1 c o n t a i n s  a suh- 

s t i t u e n t  ( N O  o r  OCH ) on one of t h e  a r y l  groups ,  an o x i d a t i o n  occurs  

w i t h  DMSO a c t i n g  both  as t h e  s o l v e n t  and o x i d i z e r .  Kornblum4 and h i s  

s t u d e n t s  showed t h a t  some a l k y l  h a l i d e s  l o s t  Hx and formed ke tones  i n  

DMSO a t  room t empera ture .  The pseudohalogen c h a r a c t e r  of  t h e  -CGN group 

seems o p e r a t i v e  i n  t h e  r e a c t i o n s  r e p o r t e d  h e r e .  The mechanism f o r  t h e  

l o s s  of HCN and t h e  formation of  t h e  C=O group i s  probably s imilar  t o  

t h a t  proposed by Hunsberger and Tien5 for t h e  h a l i d e  c a s e s .  

2 3 

EXPERIMENTAL 

2,2-Diphenyl-5-chloropentanenitrile (111). A s o l u t i o n  of  4.8 g .  (0.025 

mole) o f  d i p h e n y l a c e t o n i t r i l e  i n  25 m l .  of  DMSCl w a s  s t i r r e d  whi le  8.4 g.  

(0.053 mole)  of 1-bromo-3-chloropropane and 10  m l .  of  50% aqueous NaOH 

w a s  added s imul taneous ly  from s e p a r a t e  b u r e t s .  An a d d i t i o n a l  2 C  m l .  of  

DMSO w a s  added t o  g i v e  a homogeneous r e a c t i o n  mixture .  During t h e  

a d d i t i o n  t h e  tempera ture  r o s e  t o  about 45'. 

longer  and t h e  m i x t u r e  a l lowed t o  s t a n d  o v e r n i g h t .  Addi t ion  of  water 

gave a w h i t e  s o l i d  ( a i r - d r i e d )  6 .3  g .  (94%) ,  mp. 86-91", lit. mp. 92-93O. 

p-Nitrobenzophenone ( I V a ) .  To a s o l u t i o n  of 1 . 0  g.  (0 .004 mole)  of  

(pnitrophenyl)phenylacetonitrile6 i n  30 m l .  of DMSO w a s  added 2.0 g .  

(0.027 mole)  o f  1-bromo-3-chloropropene ir, 20 m l .  of DMSO. 

s o l u t i o n  o f  1 . 0  g. (0.007 mole) of potassjum carbonate  i n  1 . 5  m l .  of 

water was added and t h e  tempera ture  r o s e  t o  29'. 

S t i r r i n g  w a s  cont inued  7 h r s .  

1 

Then a 

S t i r r i n g  was cont inued  
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ALKYLATION AND OXIDATION OF DIARYLACETONITRILES 

overnight at 30-35'. 

weighing 1.0 g. (loo%), mp. 138-139'. This product was i d e n t i c a l  i n  a l l  

respec ts  with an au thent ic  sample, mp. 138.5-139.5', lit.7 mp. 137-139', 

mixture mp. 138-139', prepared by t h e  chromium t r i o x i d e  treatment i n  

7 g l a c i a l  a c e t i c  ac id  of t h e  same n i t r i l e  . 
p-Methoxybenzophenone (In). 

alkyl ha l ide  i n  90% y i e l d  from I1 ( 2  = oMej . A pure sample a f t e r  

r e c r y s t a l l i z a t i o n  from hexane melted at 61-61.5' , lit .' mp. 61-62.5O. 

"he addi t ion  of water gave a s o l i d  ( a i r -d r i ed )  

Prepared by t h e  same procedure without 
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