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ORGANIC PREPARATIONS AND PROCEDURES 1 ( 4 ) ,  221-224 (1969) 

SANDMEYER TYPE R E A C T I O N  I N  IIIMETHYL SULFOXIDE 

Michio Kobayashi ,  E i i c h i  Yamada, 
Mikio Matsu i ,  and Nobumasa Kobori  

Department of Chemistry,  F a c u l t y  of Sc ience  
Tokyo M e t r o p o l i t a n  U n i v e r s i t y  

Setagaya-ku,  Tokyo, J apan  

Aromatic diazonium f l u o b o r a t e s  a re  s o l u b l e  i n  many 

a p r o t i c  p o l a r  s o l v e n t s  such  as d ime thy l  s u l f o x i d e .  When 

t h e s e  s o l u t i o n s  are added t o  t h e  s o l u t i o n  of h a l i d e s  of 

copper  o r  i r o n  i n  t h e  same s o l v e n t ,  r e a c t i o n  s t a r t e d  imme- 

d i a t e l y  t o  form t h e  a r y l  h a l i d e s .  N i t rogen  e v o l u t i o n  was 

a lmost  q u a n t i t a t i v e .  The r e a c t i o n  of  t h e  cuprous cyanide-  

sodium cyan ide  complex w i t h  diazonium s a l t s  gave a r y l  

cyan ides  i n  good y i e l d s .  I n  t h e  u s u a l  Sandmeyer r e a c t i o n ,  

i t  i s  recommended t h a t  f r e s h l y  p repa red  cuprous cyanide  be 

used and t h a t  t h e  r e a c t i o n  mix tu re  be  s t i r r e d  f o r  a long  

t i m e  i n  o r d e r  t o  s e c u r e  good y i e l d s .  I n  t h e  p r e s e n t  method, 

however, commercial ly  a v a i l a b l e  cuprous cyan ide  gave sat is-  

f a c t o r y  y i e l d s ,  and t h e  r e a c t i o n  was completed w i t h i n  a few 

minu tes .  Another  i n t e r e s t i n g  d i f f e r e n c e  between t h i s  

method and t h e  o r d i n a r y  Sandmeyer r e a c t i o n  i s  t h a t  c u p r i c  

and f e r r i c  s a l t s  may be  used  f o r  t h e  p r e p a r a t i o n  of a r y l  

h a l i d e s .  Y ie lds  of a r y l  bromides w i t h  c u p r i c  bromide were 

sometimes a lmost  q u a n t i t a t i v e .  Moreover,  t h e  r e a c t i o n  

w i t h  cuprous  c h l o r i d e s  was accompanied by t h e  f o r m a t i o n  of 
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b i a r y l s  i n  a r a t h e r  h i g h  y i e l d .  H a l i d e s  of  n i c k e l  or c o b a l t  

g a v e  v e r y  p o o r  y i e l d s  of  a r y l  h a l i d e s .  S e v e r a l  e x a m p l e s  a r e  

shown i n  t h e  f o l l o w i n g  t a b l e .  

T a b l e  

Diazonium Metal bp . /mmHg 
f l u o b o r a t e  S a l t s  Main P r o d u c t s  (mp. ) Y i e l d a )  

Benzene- 

Benzene- 

Biphenyl-2-  

B ipheny l -3 -  

B ipheny l -4 -  

B ipheny l -2 -  

B ipheny l -3 -  

Bipheny 1- 4- 

B ipheny l -2 -  

Biphenyl-3-  

Biphenyl-4-  

FeC13 C h l o r o b e n z e n e  5 0 b )  

c u p 2  C h l o r c b e n z e n e  2 8 ; 3 3 b )  

B i p h e n y l  45 ;50b)  

FeC13 - o - C h l o r o b i p h e n y l  

p l -Ch lo rob ipheny l  FeCl  

p - C h l o r o b i p h e n y l  FeCl  
3 

3 

CuBr - o-Bromobiphenyl  

CuBr2 pl-Bromobiphenyl 

CuBr p-Bromobiphenyl  

Cu2(CN12 2 -Cyanob ipheny l  
N a C N  

Cu2 (CNI2 pl-Cyanobiphenyl 
N a C N  

C U ~ ( C N ) ~  p -Cyanob ipheny l  
N a C N  

135-6/5 6 1  

107-8/1 6 1  

110 /2  1 6  
( 7 6 . 5 )  

114 /2  70  

111/1 8 0  

( 9 1 - 5 - 9 2 . 0 )  9 7  

1 6 7 1 5  60 ;74  

1 4  6/3 5 5 ; 6 0  

118-120/1 62 

a )  Mole % b a s e d  o n  t h e  d i a z o n i u m  s a l t s .  

b )  D e t e r m i n e d  by gas c h r o m a t o g r a p h y .  
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SANDMEYER TYPE REACTION I N  DIMETHYL SULFOXIDE 

EXPERIMENTAL 

T y p i c a l  procedures  f o r  a r y l  bromides and a r y l  cyan ides  

are d e s c r i b e d .  

P r e p a r a t i o n  of  p-Bromobiphenyl. A s o l u t i o n  of  b iphenyl -  

E-diazonium f l u o b o r a t e 2  ( 4 . 5  g )  i n  DMSO ( 2 0  g )  was added 

s lowly  t o  a s t i r r e d  s o l u t i o n  of c u p r i c  bromide ( 8 . 0  g )  i n  DMSO 

( 8 0  g ) .  Rapid s t i r r i n g  i s  e s s e n t i a l  i n  o r d e r  t o  o b t a i n  h igh  

y i e l d s .  A s  soon as t h e  a d d i t i o n  was completed,  t h e  r e a c t i o n  

mix tu re  was d i l u t e d  w i t h  w a t e r  and e x t r a c t e d  w i t h  benzene.  

Evapora t ion  of  t h e  s o l v e n t  gave 3 .8  g ( 9 7 % )  of E-bromobiphenyl, 

m.p. 92' ( f rom E t O H ) .  

P r e p a r a t i o n  of m-Cyanobiphenyl. Commercial cuprous 

cyanide '  (37 g )  and f i n e l y  powdered sodium cyanide  ( 2 6  g )  were 

mixed w i t h  DMSO (200 g ) .  The v i s c o u s  r e s i n  which i n i t i a l l y  

p r e c i p i t a t e d  g r a d u a l l y  d i s s o l v e d ,  and a c l e a r  homogeneous 

s o l u t i o n  was o b t a i n e d .  T o  t h i s  s o l u t i o n  was added a s o l u t i o n  

of  biphenyl-m-diazonium f l u o b o r a t e 4  ( 2 6  g )  I n  DMSO ( 9 0  g )  a t  

room t empera tu re  under  v igo rous  s t i r r i n g .  The r e a c t i o n  was 

ve ry  r a p i d  i n  t h i s  ca se  t o o ,  as shown by t h e  r i s e  i n  temper- 

a t u r e ;  e f f i c i e n t  c o o l i n g  w i t h  i c e  b a t h  was n e c e s s a r y .  A f t e r  

t h e  a d d i t i o n  o f  t h e  diazonium s o l u t i o n ,  t h e  mix tu re  was 

d i l u t e d  w i t h  w a t e r  and worked by as above t o  y i e l d  8 .5  g ( 5 0 % )  

of m-cyanobiphenyl, b .p .  146O/3 mm. 
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