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S T A B L E  A R Y L C O P P E R  COMPOUNDS CONTAINING METHOXY, 

DIMETH YLAIVIINO, D/.PHEN YLPHOSPHINO OR D I M E T H Y L S U L F A M O Y L  

GROUPS AT THE ARYL NUCLEUS* 

G.van Koten ,  A . J . L e u s i n k  and J . G . N o l t e s  

O r g a n i s c h  C h e m i s c h  Last i tuut  TNO, U t r ech t ,  The N e t h e r l a n d s  

(Received 30 September 1970) 

In a p r e v i o u s  c o m m u n i c a t i o n  we d e s c r i b e d  the s y n t h e s i s  of a new type  

of s t a b l e  a r y l c o p p e r  compounds  con ta in ing  2 - ( d i m e t h y l a r n i n o ) m e t h y l  and 

2 - m e t h o x y m e t h y l  subs t i tuents~  which  d e r i v e  t h e i r  s t a b i l i t y  m o s t  p r o b a b l y  

1 
f r o m  c o p p e r - h e t e r o  a t o m  c o o r d i n a t i v e  bonding . 

In the  p r e s e n t  p a p e r  we r e p o r t  on the  s y n t h e s i s  and p r o p e r t i e s  of a r y l -  

c o p p e r  compounds  con ta in ing  me thoxy ,  d i m e t h y l a m i n o ,  d ipheny lphosph ino  

and  d i m e t h y l s u l f a m o y l  g roups  at  the  a r y l  n u c l e u s .  The i n t r o d u c t i o n  of t h e s e  

h e t e r o  a t o m - c o n t a i n i n g  s u b s t i t u e n t s  r e s u l t s  in a c o n s i d e r a b l e  t h e r m a l  s t a b -  

i l i z a t i o n  of the  c o p p e r - c a r b o n  bond. M o r e o v e r ,  un l ike  the  r e c e n t l y  r e p o r t e d  

p e r h a l o g e n a t e d  a r y l c o p p e r s  Z, t h e s e  new compounds  a r e  on ly  s l o w l y  a t t a c k e d  

by w a t e r  and oxygen .  A l so  in t h i s  c a s e  the  o b s e r v e d  s t a b i l i z a t i o n  of the 

c o p p e r - c a r b o n  bond is  p r o b a b l y  connec t ed  with c o p p e r - h e t e r o  a t o m  c o o r d i n a t -  

ive bonding.  H o w e v e r ,  i nduc t ive  and m e s o m e r i c  e f fec t s  m a y  a l so  be i m -  

p o r t a n t  b e c a u s e  in the p r e s e n t  compounds  the h e t e r o  a t o m  of the s u b s t i t u e n t  

is  d i r e c t l y  bound to the a r y l  n u c l e u s .  The i m p o r t a n c e  of e l e c t r o n i c  e f f ec t s  

is r e f l e c t e d  in the  l a r g e l y  d i f f e r e n t  t h e r m a l  s t a b i l i t y  of 2 - c u p r i o -  and 

4 - c . u p r i o - N , N - d i m e t h y l a n i l i n e  ( d e c o m p o s i t i o n  above  100 °) as  c o m p a r e d  

with 3 - c u p r i o - N , N - d i m e t h y l a n i l i n e  ( d e c o m p o s i t i o n  below 0°).  

* P a r t  11 in the  s e r i e s  " O r g a n o c o p p e r  C h e m i s t r y " ;  for  P a r t  I s ee  r e f .  I .  
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The c o m p o u n d s  d e s c r i b e d  in this  c o m m u n i c a t i o n  have  been  p r e p a r e d  

by the  r e a c t i o n  of c u p r o u s  b r o m i d e  with o r g a n o l i t h i u m  c o m p o u n d s :  

C u , r  

Li LiBr > u Et~o 

The fo l lowing  so l id  o r g a n o c o p p e r  c o m p o u n d s  [ d e c o m p o s i t i o n  t e m p e r a t u r e s  

(°C) in a n i t r o g e n  a t m o s p h e r e  a r e  g iven  in b r a c k e t s ]  have  been  i s o l a t e d  in 

4 0 - 9 0 %  y ie ld :  

oc% 

cI 5 

(I) (185-186)  

~OCH 3 

(n) (198-z0z) 

c~. N ~ C u  

(Ill) (> 100) 

@cu 
(IV) (140) 

%~\v-A-~cu 
c6%/ - k = /  

(V) (> Ii0) 

~j SOzN( c~)z 
u 

(vl) (> 150) 

The iden t i ty  of t h e s e  new c o m p o u n d s  ~ has  been  e s t a b l i s h e d  by e l e m e n t a l  

a n a l y s i s ,  by IR and N M R  s p e c t r o s c o p y ,  and by d e g r a d a t i o n  wi th  DzO. 

C o m p o u n d s  (I)-(VI) a r e  t h e r m a l l y  m o r e  s t ab l e  than  p h e n y l c o p p e r  which  

d e c o m p o s e s  s l o w l y  at 25 ° and f a s t  at 80 ° M o r e o v e r ,  al l  c o m p o u n d s  excep t  

(Ill) a r e  r a t h e r  s t ab le  a g a i n s t  a i r  and m o i s t u r e ;  d e g r a d a t i o n  of (I), (IV) and 

(V) wi th  DzO p r o c e e d s  v e r y  s lowly .  

T h e s e  o r g a n o c o p p e r  c o m p o u n d s  r e a c t  r e a d i l y  with m e t a l  s a l t s  to g ive  

c o m p l e x e s  with w e l l - d e f i n e d  s t o i c h i o m e t r i e s  and f o r m  the e x p e c t e d  coup l ing  

p r o d u c t s  wi th  a c y l  and a l ly l  h a l i d e s ,  e .g .  : 

*Recently Nillson et al. 3 reported on Z-cuprio-l,3-dimethoxybenzene (I) and 

Z-argentio-l,3-dimethoxybenzene, which were described as "unexpectedly 

stable compounds". 



Vol. 7, No. 3 STABLE ARYLCOPPER COMPOUNDS 229 

(nD 

+ C u B r  CH3~N~Cu 

CH3/ ~ " 
(Ilia) 

CuBr  (90%) 

(iv) 

"-oc~ 
(n) 

+ C u B r  

+ A g B r  > 

+ ClC(O)~O~ 
- CuCI' 'k_=Y ~'-- 

+ Br CHz--CH=CIig 
- -  CuBr > 

j -Cu r (71%, 
( ) 

, I  
- - C u  / - A gB r  (77%} 

IVb) JZ 

~OCH 3 

CH30-~og,O)~O z (75%) 
c5 

c% 
CH30~CHz--CH=CH z (75%) 

"OCH 3 

The o r g a n o c o p p e r - m e t a l  h a l i d e  c o m p l e x e s  (I l ia) ,  (IVa) ( d i m e r i c  in  

b e n z e n e ) ,  and  (IVb) d e c o m p o s e  at about  175 °, 200 ° and  185 ° ,  r e s p e c t i v e l y .  

It thus  a p p e a r s  tha t  c o m p l e x a t i o n  of (IV) with m e t a l  h a l i d e s  i n c r e a s e s  the  

t h e r m a l  s t a b i l i t y  of the c o p p e r - c a r b o n  r e l a t i o n .  C o m p l e x  (IIIa) is  m u c h  

m o r e  s t a b l e  a g a i n s t  a i r  and  w a t e r  t han  the  f r e e  o r g a n o c o p p e r ( I I I ) ,  which  

d e c o m p o s e d  v e r y  r a p i d l y  in con t ac t  wi th  a i r .  

T h e s e  s t u d i e s  a r e  b e i n g  c o n t i n u e d .  An X - r a y  s t r u c t u r e  i n v e s t i g a t i o n  

of s o m e  of the c o m p o u n d s  w i l l  be u n d e r t a k e n .  
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