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Many d e p r o t e c t i o n r e a c t i o n s a r e known t o o c c u r 
s u c c e s s f u l l y by e l e c t r o l y s i s 1 " ' ' . 

The c a t h o d i c r e d u c t i o n o f t h e 4 - n i t r o b e n z y l o x y c a r b o n y l 
a m i d e s i n DMF/BU4NBF4 (0.1 raol d m - 3 ) a t a v i t r e o u s c a r b o n 
e l e c t r o d e o c c u r s a t a b o u t -1.2V vs SCE and on t h e t i m e s c a l e 
o f c y c l i c v o l t a m m e t r y i s a r e v e r s i b l e l e p r o c e s s . 

F i g u r e 1 shows a s e t o f c y c l i c v o l t a m m o g r a m s f o r 
4 - N O 2 - C 6 H 4 C H 2 O C O N H C 4 H 9 r u n b e t w e e n -0.7 a n d -1.3 V. 

When t h e p o t e n t i a l s c a n i s e x t e n d e d t o more n e g a t i v e 
p o t e n t i a l s , t h e r e s p o n s e becomes more c o m p l e x , as i t c a n be 
s e e n i n F i g u r e 2. 

However on t h e t i m e s c a l e o f s e v e r a l m i n u t e s t h e 
r e d u c t i o n o f 4 - n i t r o b e n z y l o x y c a r b o n y l d e r i v a t i v e s i n v o l v e s 
2e p e r m o l e c u l e and t h e r e a c t i o n l e a d s t o f r e e a m i n e i n 
y i e l d s a b o v e 80% . The r e s u l t s a r e r e p o r t e d i n T a b l e 1. 

C y c l i c v o l t a m m e t r y and 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 w ere u s e d t o o b t a i n i n f o r m a t i o n r e l a t e d t o t h e 
m e c h a n i s m o f t h e c l e a v a g e r e a c t i o n . 

Portugaliee Electrochimica Acta, 5 (1987) 187-190 



— 188 — 

- 1 / r n A cn î 

F i g u r e 1 - C y c l i c v o l t a m m o g r a m s r u n b e t w e e n -0.7 a n d -1.3 V 
f o r Z (N0 2 )NHC 4 Hq (2.5 mmol dm" 3) i n DMF/Bu 4NBF 4 

( 0 . 1 m o l dm-- 3). V i t r e o u s c a r b o n d i s c e l e c t r o d e . 
P o t e n t i a l s c a n r a t e s i n V s - 1 as shown i n t h e 
f i g u r e . 

F i g u r e 2 - C y c l i c v o l t a m m o g r a m o f Z ( N O z ) N H C 4 H 9 o v e r a w i d e 
r a n g e o f p o t e n t i a l s a t a s c a n r a t e o f 0.2 V s - 1 . 
O t h e r c o n d i t i o n s as F i g u r e 1. 
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T a b l e 1 

C o u l o m e t r y and y i e l d s i n amine f r o m t h e r e d u c t i o n o f t h e 
u r e t h a n e s p r e s e n t e d (20 mmol dm" 3) i n DMF/Bu 4 NBF 4 ( 0 . 1 m o l 
d m - 3 ) a t -1.2V vs SCE. F o r e a c h c a s e t h e y i e l d s a r e shown 
f o r d u p l i c a t e e x p e r i m e n t s . 

U r e t h a n e n/F Y i e l d o f a m i n e / % 

Z ( NOz)NHC 4Hs 1.9 91,86 

Z (NOz ) NHCe Hi i 2.0 78,92 

Z (N0 2 ) N (C 2 Hs ) 2 2.2 95,82 

Z ( N O z ) N ) 2.1 98,88 

The i n f l u e n c e o f p r o t o n d o n o r s on t h e r e d u c t i o n o f t h e 
u r e t h a n e d e r i v a t i v e s was a l s o s t u d i e d , s i n c e most c l e a v a g e 
r e a c t i o n s i n p e p t i d e s h a v e t o be c a r r i e d o u t i n t h e 
p r e s e n c e o f p r o t o n s . M e t h a n o l i s an a p r o p r i a t e p r o t o n 
d o n o r b u t a c e t i c a c i d i s t o o s t r o n g l e a d i n g t o c h e m i c a l 
r e a c t i o n s w i t h i n t h e NO2 g r o u p i n s t e a d o f c l e a v a g e . 

The p r o p o s e d m e c h a n i s m i s : 
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R i R z N H + C O 2 

NOz NO2 NO2 
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SIMULATION OF A NATURAL WATER INTERFACE 
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For a b e t t e r understanding of adsorption of organic matter on 

p a r t i c l e s i n n a t u r a l waters i n terms of k i n e t i c s and e q u i l i b r i u m , 

a d s o r p t i o n s t u d i e s of s i n g l e compounds and t h e i r mixtures on a mercury/ 

/aqueous s o l u t i o n i n t e r f a c e are being done using a l t e r n a t i n g c u r r e n t 
1 2 . . . 

voltammetry . This i n t e r f a c e has been chosen si n c e the behaviour of 

t e n s i o a c t i v e compounds on n a t u r a l hydrophobic i n t e r f a c e s i s s i m i l a r to 

the one shown on the mercury/water i n t e r f a c e . The species adsorbed, 

the c o n c e n t r a t i o n below which there i s no adso r p t i o n , the time r e q u i r e d 

to a t t a i n e q u i l i b r i u m as a f u n c t i o n of con c e n t r a t i o n , and a d s o r p t i o n 

constants are the major parameters to be determined. 

In t h i s context s t u d i e s were c a r r i e d out on the ad s o r p t i o n of : 

a) some aminoacids e x i s t i n g i n n a t u r a l waters, w i t h a r e l a t i v e l y long 

a l i p h a t i c hydrocarbonated chain or TT bonds, namely, l y s i n e and phenyl­

a l a n i n e , b) some aromatic organic l i g a n d s , c h e l a t i n g p a r t s of humic and 

f u l v i d a c i d s , namely, b e n z y l i m i n o d i a c e t i c , p y r i d i n e - 2 , 6 - d i c a r b o x y l i c and 

py r i d i n e - 2 c a r b o x y l i c a c i d s , c) mixtures of p o l y e t h y l e n e g l y c o l w i t h a 

molecular weight of about 8000 and p t h a l i c a c i d . 
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