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los ordenes de reacción, proponemos los siguientes mecanismos de reducción dei 

ácido glioxílico en los diferentes intervalos de pH estudiados: 
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I n t r o d u c t i o n 

The e l e c t r o c h e m i c a l i n v e s t i g a t i o n o f c a r b e n e comp l exes 

r e m a i n s v i r t u a l l y u n e x p l o r e d i n s p i t e o f t h e e x t e n s i v e c h e m i s t r y w h i c h 

has been d e v e l o p e d f o r t h e s e s p e c i e s . T h e r e f o r e , i n p u r s u i t o f o u r 

i n t e r e s t on comp l exes w i t h m u l t i p l e m e t a l - c a r b o n bonds [ 1 ] , we have 

i n i t i a t e d t h e e l e c t r o c h e m i c a l s t u d y o f c a r b e n e and c a r b y n e comp l exes o f 

r h e n i u m [ 2 ] , name ly t h e a m i n o c a r b y n e s p e c i e s 

t r a n s - [ R e C l (CNHR) ( P h ^ C H ^ H J P P h J (R = H o r a l k y l ) w h i c h have been 

d e r i v e d upon e l e c t r o p h i l i c ( p r o t i c ) a t t a c k a t a l i g a t i n g i s o c y a n i d e . 

A n o d i c o x i d a t i o n o f t h e s e comp l exes r e s u l t s i n p r o t o n l o s s f r o m the 

a m i n o c a r b y n e l i g a n d t o r e g e n e r a t e t h e p a r e n t i s o c y a n i d e s p e c i e s , 

a l t h o u g h i n an o x i d i z e d f o r m . 

We now e x t e n d t h i s s t u d y t o Pd and P t comp l exes w i t h o t h e r 

t y p e s o f i s o c y a n i d e - d e r i v e d m u l t i p l e m e t a l - c a r b o n bonded s p e c i e s , t h e 

d i n u c l e a r c a r b e n e comp l exes f o r m u l a t e d as 

[ { ( P ? h 3 ) C l M ( y - C Y C H 2 C H 2 N - C , N ) >2] (j_; M=Pd o r P t ; Y = 0 , NCgH.OMe-4 o r 

NMe) , w h i c h p r e s e n t t h e f o l l o w i n g t y p e o f c y c l i c s t r u c t u r e : 

t . . . . D e d i c a t e d t o t h e memory o f D r . J o a q u i m A l m e i d a , a c o n s c i e n t i o u s 
P d / P t - C h e m i s t and a F r i e n d ( A . J . L . P . ) . 

Portuga lias Electrochimica Acta, 9 (1991) 241-244 



- 242 -

( P P h Q ) C l M = C v 

r -I 

C = M C l ( P P h ) 
L Y 

R e s u l t s and d i s c u s s i o n 

Upon c y c l i c v o l t a m m e t r y , a t a P t e l e c t r o d e , i n NCMe ( o r C H 2 C 1 2 ) / 

/ 0 . 2 M [ B u ^ N ] [ B F ^ ] , t h e a m i n o c a r b e n e comp l exes (J_, Y = NCgH^OMe-4 o r 

NMe) undergo a s equence o f i r r e v e r s i b l e a n o d i c waves (3 o r 4) w i t h 

E ° X i n t h e 0 . 8 - 1 . 9 V ( v s . s . c . e . ) r ange ( T a b l e ) . The f i r s t - two waves 
P — 

o v e r l a p p a r t i a l l y , a r e d e n o t e d by I and I ' , and o c c u r a t p o t e n t i a l s n o t 

e x c e e d i n g c a . 1.1 V ( F i g . ) . 

However , f o r t h e a l k o x y c a r b e n e 0 _ , Y=0 ) , t h e f i r s t wave i s 

o b s e r v e d a t a much h i g h e r p o t e n t i a l , 1.67 V , a t t h e a c c e s s i b l e p o t e n t i a l 

l i m i t imposed by t h e s o l v e n t d i s c h a r g e ( C H 2 C 1 2 r a t h e r t h a n NCMe due t o 

i n s u f f i c i e n t s o l u b i l i t y i n t h e l a t t e r s o l v e n t ) . 

The h i g h i n c r e a s e o f E ° X when g o i n g f r o m the a m i n o - t o t h e 

a l k o x y - c a r b e n e l i g a n d (Y = NR o r 0 , r e s p e c t i v e l y ) p a r a l l e l s t h e known [3] 

h i g h e r r e s i s t a n c e o f e t h e r s compared t o amines t owards o x i d a t i o n and 

s u g g e s t s t h a t t h e c o r r e s p o n d i n g a n o d i c p r o c e s s e s may i n v o l v e o x i d a t i o n 

o f t h e c a r b e n e l i g a n d s . T h i s i s a l s o s u p p o r t e d by c o n t r o l l e d p o t e n t i a l 

e l e c t r o l y s e s ( C . P . E . ) f o l l o w e d by a c i d - b a s e t i t r a t i o n o f t h e 

e l e c t r o l y z e d s o l u t i o n s w h i c h i n d i c a t e t h a t p r o t o n l o s s i s c o u p l e d t o 

t h e a n o d i c e l e c t r o n t r a n s f e r . 

I n f a c t , by C . P . E . , t h e f i r s t a n o d i c waves ( I and I ' ) f o r 

( 1 , Y = NR) i n v o l v e an o v e r a l l t r a n s f e r o f c a . 2 e l e c t r o n s w i t h 

l i b e r a t i o n o f t h e same number o f p r o t o n s (measured by a c i d - b a s e t i t r a t i o n ) , 

whereas t h e f o l l o w i n g wave ( I I ) c o r r e s p o n d s t o l a r g e r and i d e n t i c a l 

numbers o f e l e c t r o n s and p r o t o n s . 

M o r e o v e r , a d d i t i o n o f a b a s e ( p y r i d i n e ) l e a d s t o an i n c r e a s e o f 

the C . V . c u r r e n t - f u n c t i o n s f o r t h o s e wave s , i n agreement w i t h t h e 

e x p e c t e d p r o m o t i n g e f f e c t o f p r o t o n e v o l u t i o n . 
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The o b t a i n e d r e s u l t s c a n be i n t e r p r e t e d on t h e b a s i s o f 

a n o d i c a l l y i n d u c e d N-H and C-H bond c l e a v a g e i n v o l v i n g , i n t h e l a t t e r 

c a s e , t h e m e t h y l e n e m o i e t i e s o f t h e c a r b e n e l i g a n d s a c t i v a t e d by 

a d j a c e n t a m i n o - o r o x y - g r o u p s . 

F i g . - C y c l i c vo l tammogram f o r ( 1 , M = P t , Y = NC ,H .0Me -4 ) i n 
6 4 -

NCMe/0.2 M [ B u . N ] [ B F , ] , a t a P t e l e c t r o d e (v = 100 mV s ) 
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Volumic p r o p e r t i e s are of course volume dependent. 
Concentration i s one of these p r o p e r t i e s and the r a t i o between the 
number of molecules and the volume i s a very important property 
which must be taken i n t o account i n the study of s o l v o l y t i c 
mechani sms. 

In t h i s respect two r e a c t i o n s , namely t e r - b u t y l c h l o r i d e and 
e t h y l iodide/triethy1ammine i n d i f f e r e n t a l c o h o l s are here 
analysed. The two mechanisms are e s s e n t i a l l y as f o l l o w 1 ' 2 : 

tBuCl < ' [ t B u + ô C I " 5 ]* -+ Bu - 0 - Me + H + + C l ~ (1) 
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