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ABSTRACT. 

The e l e c t r o c h e m i c a l behaviour o f 1 ( o - n i t r o b e n z y l i d e n e ) a m i n o -

-4,6-diphenyl-2-pyridone, i n e t h a n o l i c B r i t t o n - R o b i n s o n b u f f e r , has been 

s t u d i e d u s i n g P o l a r o g r a p h i e , voltammetric 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 i s methods. 

Reduction of -NOQ group to -NHOH i s f i r s t observed i n 

a c i d i c and n e u t r a l media, wh i l e r e d u c t i o n o f tine aldirninic bond ( s i m i l a r l y 

as i t takes p l a c e i n analogous compounds), accompanied by hydroxylamine 

r e d u c t i o n , occurs l a t e r . In b a s i c medium, r e d u c t i o n of hydroxylamine i s 

e a s i e r than t h a t of the a l d i r n i n i c bond. 

The hydroxylamine s t a b i l i t y i s pH dependent, i f . i s s t a b l e i n 

n e u t r a l medium and u n s t a b l e i n a c i d i c and b a s i c media. As a consequence, 

the appearance o f an ECE mechanism — i n the r e d u c t i o n of-N02 g r o u p — i s 

observed i n b a s i c medium. 

(*) Author r e s p o n s i b l e f o r correspondence. 

Portugaliee Electrochimica Acta, 3 (1985) 147-159 



INTRODUCTION. 

The a l d i m i n e s d e r i v e d from l-amino-4,6-diphenyl-2-pyridone 

are of gr e a t i n t e r e s t i n o r g a n i c s y n t h e s i s , because they a l l o w the 

t r a n s f o r m a t i o n o f aldehydes to n i t r i l e s (1,2) and phenacyl bromides to 

a r o y l cyanides ( 3 ) . A l s o these a l d i m i n e s have a l a r g e e l e c t r o c h e m i c a l 

a c t i v i t y , g i v i n g one or two r e d u c t i o n waves which y i e l d 

4,6-diphenyl-2-pyridone and a benzylamine, with the 

benzylimine as i n t e r m e d i a t e , through a t r a n s f e r o f f o u r e l e c t r o n s 

(4) . T h i s r e d u c t i o n mechanism suggests a new u t i l i z a t i o n o f these 

compounds: i n f a c t , as the s y n t h e s i s i s made through the c o n d e n s a t i o n o f 

an aldehyde with l-amino-4,6-diphenyl-2-pyridone, these a l d i m i n e s c o u l d 

be u t i l i z e d as i n t e r m e d i a t e s f o r the t r a n s f o r m a t i o n o f aldehydes to 

amines. 

In t h i s paper we approach the study o f 1 - ( o - n i t r o b e n z y l i d e n e ) 

amino-4,6-diphenyl-2-pyridone u s i n g dc polarography, c y c l i c voltammetry 

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 i s . T h i s compound d i f f e r s from o t h e r 

a l d i m i n e s by the presence o f an e a s i l y r e d u c t i b l e -NOj group i n such a 

p o s i t i o n that i t s r e d u c t i o n i n t e r m e d i a t e s can i n t e r a c t w i t h the 

a l d i r n i n i c bond. 

EXPERIMENTAL.  

Apparatus. 

Dc polarograms were r e c o r d e d on an AMEL 471 m u l t i p o l a r o g r a p h 

wi t h a three e l e c t r o d e system, u s i n g a thermostated c e l l (25 ± 0.1°C). 

P o t e n t i a l s were r e f e r r e d t o the SCE. The c a p i l l a r y used had the 

f o l l o w i n g c h a r a c t e r i s t i c s when inmersed i n a B r i t t o n - R o b i n s o n b u f f e r 

c o n t a i n i n g 60% ( v o l . ) e t h a n o l (pH = 10.7), a t h = 55 cm and -1.5 V: m = 

1.09 mg/s and t = 5.98 s. Voltammetric s t u d i e s were c a r r i e d out u s i n g an 

AMEL 448 o s c i l l o s c o p e w i t h an HMDE working e l e c t r o d e , a r e a 1.3 mm2. 

Coulometric 'determinations o f the e l e c t r o n s i n v o l v e d and p r e p a r a t i v e 

m a c r o e l e c t r o l y s i s were made i n an AMEL 551 p o t e n t i o s t a t w i t h an AMEL 563 

i n t e g r a t o r and an HP-AMEL 862/D r e c o r d e r . In both cases a mercury pool 

e l e c t r o d e (area = 7 cir,2) was used, s t i r r e d by a magnetic s t i r r e r . The IR 

s p e c t r a were obtained i n a P e r k i n - E l m e r 257 spectrophotometer. The pH 

va l u e s were measured with a P h i l i p s pH-meter, Model pw 9408. 
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Chemicals. 

l - ( o - n i t r o b e n z y l i d e n e ) a m i n o - 4 , 6 - d i p h e n y l - 2 - p y r i d o n e (I) (mp 

156°C, l i t . 156°C) was prepared by condensation o f l- a m i n o - 4 , 6 - d i p h e n y l -

2-pyridone and o- n i t r o b e n z a l d e h y d e ( 2 ) . l-amino-4,6-diphenyl-2-pyridone 

( I I ) (mp 166°C, l i t . 166°C) and 4,6-diphenyl-2-pyridone ( I I I ) (mp 208°C, 

l i t . 204-208°C) were prepared by condensation o f 4,6-diphenyl-2-pyrone 

and h y d r a z i n e (5) and c y c l i z a t i o n o f b e n z o y l a c e t o n i t r i l e with 

acetophenone by p o l y p h o s p h o r i c a c i d (6) r e s p e c t i v e l y . 

( I ) ( I D ( I I I ) 

A l l compounds (I - I I I ) were r e c r y s t a l l i z e d from e t h a n o l and 

were c h r o m a t o g r a p h i c a l l y homogeneous. A l l o t h e r chemicals were o f Merck 

re a g e n t grade and t h e i r s o l u t i o n s were prepared i n twice d i s t i l l e d 

water. Mercury was f i r s t e l e c t r o l y t i c a l l y p u r i f i e d and d i s t i l l e d t hree 

t i m e s . 

P rocedures. 

To i n c r e a s e s o l u b i l i t y and h o l d c o n s t a n t b u f f e r c a p a c i t y i n 

presence o f 60% e t h a n o l , a B r i t t o n - R o b i n s o n b u f f e r was p r e p a r e d u s i n g a 

mixture o f 0.4 M a c e t i c , phosphoric and b o r i c a c i d s t o which 2 M 

potassium hydroxide ( r a t h e r than sodium hydroxide) was added. F i n a l 

c o n c e n t r a t i o n o f the a c i d s was 0.016 M. The i o n i c s t r e n g t h was h e l d 

c o n s t a n t a t 0.1 M hy, a d i t t i o n o f potassium c h l o r i d e ( 7 ) . A 1 . 1 0 - 2 M 

s t o c k s o l u t i o n o f compound (I) was added t o a f i n a l c o n c e n t r a t i o n o f 

1.10 4 M i n the b u f f e r e d s o l u t i o n s , and the 60% ( v o l . ) e t h a n o l i c 

s o l u t i o n was purged by n i t r o g e n f o r 20 minutes. 

The p o t e n t i a l s e l e c t e d f o r 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 i s 

corresponded to the c r e s t o f the p o l a r o g r a p h i c wave. Co u l o m e t r i c 

meausurements were conducted with 1.0 - 2 . 0 . 1 0 - 4 M s o l u t i o n s . The c e l l was 
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f l u s h e d c o n t i n u o u s l y w i t h n i t r o g e n and the e l e c t r o l y s i s was c o n t i n u e d 

u n t i l the c u r r e n t had decayed to the background l e v e l . Completion o f the 

e l e c t r o l y s i s was confirmed by p o l a r o g r a p h i c measurements. The same 

procedure was used i n macroscale e l e c t r o l y s i s except t h a t s o l u t i o n s were 

1 - 2.10 M i n the compound s t u d i e d . The i d e n t i f i c a t i o n o f 4,6-diphenyl 

-2-pyridone and l-amino-4,6-diphenyl-2-pyridone among e l e c t r o l y s i s 

p r o d u c t s was made as f o l l o w s : ethanol was s e p a r a t e d from the 

e l e c t r o l y s e d s o l u t i o n s by d i s t i l l a t i o n a t reduced p r e s s u r e , 

p r e c i p i t a t i n g white s o l i d s o f mp 210°C and 166°C r e s p e c t i v e l y , whose IR 

s p e c t r a were j u s t .the same than the ones of a u t h e n t i c samples o f 

4,6-diphenyl-2-pyridone and l-amino-4,6-diphenyl-2-pyridone, and i n 

agreement with r e p o r t s i n the l i t e r a t u r e (5, 6 ) . 

The values n were computed from the s l o p e o f p l o t s o f E vs 

l o g I / ( T j - I ). To c o n s t r u c t these, p l o t s s p e c i a l polarograms were 

rec o r d e d with a very slow r a t e o f scanning (0.5 mV/s). 

RESULTS AND DISCUSSION. 

dc polarography. 

The r e d u c t i o n o f 1 ( o - n i t r o b e n z y l i d e n e ) a m i n o - 4 , 6 - d i p h e n y l - 2 -

pyridone i n our e x p e r i m e n t a l media ( e t h a n o l i c b u f f e r e d s o l u t i o n s ) shows 

two or three p o l a r o g r a p h i c waves. In a c i d i c and n e u t r a l media two waves 

are obtained, A and B , w h i l e i n b a s i c medium the wave A i s 

g r a d u a l l y transformed i n t o a t h i r d wave A' , although the wave A does 

not disappear completely ( F i g . 1 ) . By the comparison o f these waves with 

those o f s i m i l a r compounds (4) we can a s s i g n the wave B t o the n i t r o 

group r e d u c t i o n . 

From the i n f l u e n c e o f the c o n c e n t r a t i o n o f a l d i m i n e , mercury 

p r e s s u r e , dropping time and temperature on the p o l a r o g r a p h i c waves, i s 

s t a b l i s h e d t h a t a l l the waves are d i f f u s i o n c o n t r o l l e d , except B i n 

b a s i c medium. In t h i s case we have observed some k i n e t i c c h a r a c t e r 

through s e v e r a l f a c t s as: n o n - l i n e a r p l o t s o f l o g Ij vs l o g t ^ , s m a l l e r 

dependence of i n t e n s i t y w i t h mercury pressure than i n a d i f f u s i o n 

p r o c e s s , and a high enough temperature c o e f f i c i e n t ( g r e a t e r than 3 % / ° C ) . 

In a d d i t i o n , t a k i n g i n t o account the dependence of Ij on pH ( F i g . 2 ) , we 

can conclude t h a t the p a r t i a l k i n e t i c c h a r a c t e r i s due to an ECE 

mechanism, i n which the r a t e o f the chemical r e a c t i o n i s i n c r e a s e d w i t h 
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pH. The product of t h i s chemical r e a c t i o n i s e a s i e r r e d u c i b l e than 

n i t r o a l d i m i n e and, so, only one p o l a r o g r a p h i c wave appears. 

pH-.ÊM ft »o J m 
à ij * J a 1 A f 

• 0 f D • / 

00 V 0 D V -o a V • 0 1 V 

0 CO 
A f 

• 31 M AW 
* I 

11 to M 

u v * J A f 
* J 

* F 

• r> / 

•J 
-c^7 

I 
- 0JV -0 IV 

F i g u r e 1. 

pH-dependence of the p o l a r o g r a p h i c waves of 1 - ( o - n i t r o b e n z y l i d e n e ) 
amino-4,6-diphenyl-2-pyridone. 

-4 
60 % (vol.) e t h a n o l i c B r i t t o n - R o b i n s o n b u f f e r , 1.10 M a l d i m i n e , 
0.001 T r i t o n X - 100. The pH v a l u e s of s o l u t i o n s are i n d i c a t e d on 
each curve. Drop time: 3 s. 

7,/pA 

pa -depend «n< 
(•) wave A; 
*• iSi flçuri 

• o f H a l t i n g c u r r a n t * o f t l d l A l n e . 
(») a a v a A'; (•) rav« B. C o n d i t i o n s 

Studyng the dependence o f the 

half-wave p o t e n t i a l o f A w i t h pH we 

can o b t a i n a value o f pK = 7.2 f o r 

t h i s compound, and the c o r r e s p o n d i n g 

value o f pK' = 9.7,is 1±ie same as that 

found from the p l o t o f i | vs pH 

( F i g . 3 ) . L i k e w i s e , from the 

dependence o f the half-wave p o t e n t i a l 

and the i n t e n s i t y o f the waves on pH 

( F i g s . 2 and 3, T a b l e I ) , and 

s i m i l a r l y to o t h e r a l d i m i n e s , i s 

deduced t h a t wave A i s due to the 

r e d u c t i o n o f d i p r o t o n a t e d a l d i m i n e . 

U s u a l l y , these a l d i m i n e s p r e s e n t two 

c e n t e r s o f b a s i c i t y — t h e a l d i r n i n i c 
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n i t r o g e n and the c a r b o n y l oxygen ( 4 , 8 , 9 ) — on which the f i r s t 

p r o t o n a t i o n can take p l a c e . I f we admit t h a t wave B i s due to the 

r e d u c t i o n o f -NOj to -NHOH, i t would be necessary to consider one other possible 

t a u t o m e r i c form: t h a t one which h o l d s p r o t o n a t i o n i n the h y d r o x y l a m i n i c 

oxygen. However, t a k i n g account the s i m i l a r i t y o f the wave A with the 

co r r e s p o n d i n g ones o f o t h e r a l d i m i n e s , we can a f f i r m t h a t , on the 

e l e c t r o d e s u r f a c e , t h i s t a u t o m e r i c form i s not o f g r e a t importance. T h i s 

would not be so i f the hyd r o x y l a m i n e a l d i m i n e had e x i s t e n c e i n the bulk 

o f the s o l u t i o n , f o r the h y d r o x y l a m i n i c oxygen must h o l d a very s i m i l a r 

b a s i c i t y , or perhaps l e s s than the h y d r o x y l a m i n i c one, because the 

d i f f e r e n t h y b r i d i z a t i o n o f both (sp2 and sp3), w h i l e the a l d i r n i n i c 

n i t r o g e n has an important s t e r i c h i n d e r a n c e . S i m i l a r l y , we c o n s i d e r 

t h a t , i n the e l e c t r o d i c s u r f a c e , the d i p r o t o n a t e d form would lodge the 

prot o n s on the ca r b o n y l oxygen and on the a l d i r n i n i c n i t r o g e n . 

r i q u r e 3. 

pfl-deDCndenee of h a l f - v a v e p o t e n t i a l s o f i n d i v i d u a l 
waves o f 1 - ( o - n l t r o b e n z y l l d e n e ) a s > l n o - 4 , t - d l p h e n y l -
2 - p y r l d o n e . 
C o n d i t i o n s as I n f i g u r e 1. 

P o l a r o g r a p h i c d a t a o b t a i n e d f o r t h e r e d u c t i o n o f ) - ( o - n l t r o -
b e n r y l l d e n e ) a»inc-4,6-dlpheny]-2-pyridone l . l o " H In so t 
e t h a n o l i c I r l t t o n K o b l n s o r b u f f e r , 0.001 • T r l l o r . X - 100. 
Drop t l 

0.066 

0.057 

0.115 

o.oao 

0.054 - 0.016 

0.090 

0.069 

0.068 

0.040 - 0.035 

0.074 

(*) S l o p e f r o e i t h e s e m l l o q a r l t b x l c a n a l y a l s 

The h a l f wave p o t e n t i a l o f A' does not depend o f pH, which 

i n d i c a t e s t h a t t h i s wave i s due to the r e d u c t i o n o f non-protonated 

a l d i m i n e . 
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The half-wave p o t e n t i a l o f B depends o f pH i n analogous form 

as the wave A does. However, a c c o r d i n g with Heyrovsky and V a v r i c k a (10), 

and as the p r o t o n a t i o n i n s o l u t i o n i s produced i n a n o n - e l e c t r o a c t i v e 

c e n t e r — i n wave B takes p l a c e the r e d u c t i o n of - N O 2 g r o u p — , such 

dependence has not a simple p h y s i c a l meaning. 

c y c l i c voltammetry. 

In the c y c l i c voltammograms we can see the appearance o f 

c a t h o d i c peaks, i n accordance with the p o l a r o g r a p h i c waves, as w e l l as 

an o t h e r anodic peak, which i s not observed i f peak B has not appeared 

p r e v i o u s l y . Moreover, i f we get peak A, the anodic peak decreases ( F i g . 

4 ) . On the other hand, r u n n i n g a second c y c l e on the same drop 

causes the appearance o f one or more new c a t h o d i c peaks ( F i g . 5 ) . 

P H = 4.9 7.2 1 12.0 

fa 
\ 1 A ] / 

J A 3 / / A 1 

1 

F i g u r e 4. 

DH-dependence o f vol t a m m e t r i c peaks o f a l d i m i n e 1.10~^ M. 
S t a r t e d p o t e n t i a l : +0.2, +0.1 and -0.2 V r e s p e c t i v e l y . 

T h i s behaviour can be j u s t i f i e d i f we c o n s i d e r t h a t peak B i s 

due t o the r e d u c t i o n o f t h e - N 0 2 group; t h i s r e d u c t i o n forms -NHOH, 

which i s capable o f b e i n g o x i d i z e d on the e l e c t r o d e — a n o d i c p e a k — 
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g i v i n g -NO. The peak A, i n n e u t r a l and a c i d i c media, i s due 

si m u l t a n e o u s l y to the r e d u c t i o n s o f the a l d i r n i n i c bond and the -NHOH 

group to -NH 2- The peak t h a t appears on a second s c a n , a t more 

p o s s i t i v e p o t e n t i a l than peak B ( F i g . 5), i s due to the r e d u c t i o n o f the 

-NO o r i g i n a t e d i n the anodic p r o c e s s . 

F i g u r e 5. 

F i r s t and second s c a n n i n g , on the same drop, at d i f f e r e n t pH v a l u e s . 

In the pH b a s i c zone, when a second p o t e n t i a l s c a n n i n g i s 

done, th r e e new c a t h o d i c peaks appear ( F i g . 5). As we have d i s c u s s e d 

p r e v i o u s l y , i n process B ( i n these pH c o n d i t i o n s ) there i s an ECE 

mechanism, and so the c a t h o d i c peaks can be due e i t h e r to the n i t r o s o 

d e r i v a t i v e , i t s r e a c t i o n p r o d u c t s , or the ones o f hyd r o x y l a m i n e a l d i m i n e . 

F i g . 5 demonstrates the n e c e s s i t y o f the p r e v i o u s appearance o f the 

anodic peak i n ord e r to get the c a t h o d i c ones and, t h e r e f o r e , we can 

conclude t h a t the l a t t e r peaks are due to the n i t r o d e r i v a t i v e and some 

of i t s products o f r e a c t i o n . Owing to t h e i r r e a c t i v i t y , these p r o d u c t s 

can be d e r i v e d from an i n t r a m o l e c u l a r ( t a u t o m e r i z a t i o n , e t c ) or an 

i n t e r m o l e c u l a r r e a c t i o n . 
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$ /pA.mM 1 

m - l - . V ' f i . s « 

pH=4.9 

7.2 

12.0 

log(c/m«") 

F i g u r e 6. 

C o n c e n t r a t i o n d e p e n d e n c e o f c u r r e n t f u n c t i o n ( i / c A v 1 ' 
p 

o f p e a k s o f a l d i m i n e a t d i f f e r e n t pH v a l u e s . S c a n r a t e 
= 250 mV/s. 

The . c u r r e n t f u n c t i o n , 

ip/(c.A.vJ$) , o f the 

d i f f e r e n t voltammetric 

peaks i n c r e a s e s with the 

i n c r e a s e o f the scan r a t e 

and w i t h the decrease o f 

c o n c e n t r a t i o n ( F i g . 6), i n 

a behaviour caused by the 

a d s o r p t i o n o f the r e a c t i v e 

s p e c i e s (11). For the peaks 

A and A' i n b a s i c medium, 

the c u r r e n t f u n c t i o n i s 

p r a c t i c a l l y c o n s t a n t which 

i n d i c a t e s t h a t , i n these 

c o n d i t i o n s , the e l e c t r o d e 

processes are fundamentally 

d i f f u s i o n - c o n t r o l l e d . The 

f a c t t h a t a d s o r p t i o n o f the 

ald i m i n e i s not a p p r e c i a b l e 

now, i s due to the 

co m p e t i t i v e a d s o r p t i o n o f 

other compounds o f the 

s o l u t i o n ( e t h a n o l , e t c ) i n 

the zone o f appearance o f 

these peaks. 

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 i s . 

In a c i d i c medium, the electrolysis at a potencial corresponding 

to the l i m i t i n g c u r r e n t o f wave B, le a d s to the t r a n s f e r o f f o u r 

e l e c t r o n s per molecule o f a l d i m i n e , c o r r e s p o n d i n g to the r e d u c t i o n o f 

-N0 2 group to -NHOH . The e l e c t r o l y s i s causes the 

disappearance o f waves A and B and the appearance o f a new wave a t more 

n e g a t i v e p o t e n t i a l s and another anodic one. T h i s behaviour i s due to the 

h y d r o l y s i s o f the hydroxylamine formed i n the r e d u c t i o n . T h i s h y d r o l y s i s 

i s favoured by the p r o t o n a t i o n i n the hyd r o x y l a m i n i c oxygen t h a t 

causes a p o l a r i z a t i o n o f the double bond ^C=N-, as i t i s show i n 
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scheme I. T h i s t a u t o m e r i c form o f the hydroxylamine has now a g r e a t e r 

importance, because i t i s a substance p r e s e n t i n the s o l u t i o n . The 

products -of the h y d r o l y s i s are l-amino-4,6-diphenyl-2-pyridone 

( i d e n t i f i e d i n s o l u t i o n ) and o-hydroxylaminobenzaldehyde. The mixture o f 

these products causes the new c a t h o d i c wave, and the o x i d a t i o n o f the 

o-hydroxylaminobenzaldehyde the anodic one. E l e c t r o l y z i n g a t p o t e n t i a l 

c o r r e s p o n d i n g t o the wave A both waves dis a p p e a r , and the number o f 

t r a n s f e r e d e l e c t r o n s i s n e a r l y ten (Table ,11), and 4,6-diphenyl-2-

pyridone i s i d e n t i f i e d i n the s o l u t i o n . T h i s i n d i c a t e s t h a t wave A 

correspond t o the r e d u c t i o n o f a l d i m i n i c bond and of the -NHOH group t o 

In n e u t r a l medium the r e d u c t i o n a t 

the p o t e n t i a l o f the l i m i t i n g c u r r e n t 

of the wave B a l s o l e a d s to the 

form a t i o n o f hydroxylamine, with the 

d i f f e r e n c e t h a t , now, t h i s compound 

i s s t a b l e . As a consequence, a 

t r a n s f e r o f f o u r e l e c t r o n s per 

molecule i s o b t a i n e d , and the wave A 

i s not a l t e r e d with the e l e c t r o l y s i s , 

w h i l e a new anodic wave, o r i g i n a t e d 

by the hydroxylamine, appears. In 

these c o n d i t i o n s , i f the e l e c t r o l y s i s 

at p o t e n t i a l c o r r e s p o n d i n g to the 

l i m i t i n g c u r r e n t o f the wave A i s 

done, the behaviour i s i d e n t i c a l to 

the d e s c r i b e d i n a c i d i c medium. 

TABLE I I 

C o u l o s t e t r l c d e t e r m i n a t i o n o f t h e number o f electrons 
p e r m o l e c u l e I n v o l v e d I n t h e reduction o f l - ( o - n l t r o 
-ben«ylldene)amlno-4,e-dlphenyl-2-pyTldone i n 60 3 
e t h a n o l l c B r l t t o n - B o b l n a o n b u f f e r . 

pB wave I (V) 

4.0 B -0.40 3.12 

4.0 A + B -1.00 9.75 

5.5 B -0.50 3.95 

5.5 A + B -1.20 9.10 

7.2 B -O.'O 3.15 

7.2 A -1.30 5.90 

9.3 B -0.75 4.02 

9.3 A -1.45 5.95 

12.0 B -O.tO 4.87 

12.0 A • B -1.45 1.10 

12.0 A + A ' + B -1.70 9.90 

SCHEME 

In b a s i c medium, e l e c t r o l y z i n g a t the p o t e n t i a l 

o f the l i m i t i n g c u r r e n t o f the wave B, a number 

o f e l e c t r o n s h i g h e r than f o u r i s o b t a i n e d (Table 

6*N •/•H I I )> which i s due to the e x i s t e n c e o f the ECE 
// -"0- H 

I mechanism p r e v i o u s l y d e s c r i b e d . A l s o , a p i n k 
N 

c o l o u r i s . t r a n s i t o r i l y found d u r i n g the 

e l e c t r o l y s i s . T h i s i s the c o l o u r t h a t one would 

observe i f the hydroxylaminoaldimine formed i n 

n e u t r a l medium i s put in a basic solution. After the 

e l e c t r o l y s i s waves are not o b t a i n e d i n the 
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p o l a r o g r a p h i c p l o t s , and l-amino-4,6-diphenyl- 2-pyridone i s d e t e c t e d i n 

s o l u t i o n . The i n t e r m e d i a t e compound i n t h i s ECE mechanism i s 

r e s p o n s i b l e f o r the pink c o l o u r . I t s s t r u c t u r e i s d i f f i c u l t to p r e d i c t , 

but i t can be thought t h a t i s the r e s u l t o f the a t t a c k o f the 

hy d r o x y l a m i n i c oxigen — w h i c h w i l l be deprotonated enough i n t h i s pH 

c o n d i t i o n s — to the a l d i m i n i c carbon, l-amino-4,6-diphenyl-2-pyridone 

w i l l be the r e s u l t o f r e d u c t i o n and/or h y d r o l y s i s o f t h i s compound. 

E l e c t r o l y s i s at a p o t e n t i a l c o r r e s p o n d i n g t o the l i m i t i n g 

c u r r e n t o f wave A causes a t r a n s f e r o f s i x e l e c t r o n s per molecule (Table 

I I ) and i n the l a t t e r p o l a r o g r a p h i c p l o t , wave A' remains u n a l t e r e d , and 

moreover anodic waves do not appear. So, i n these c o n d i t i o n s , the wave A 

i s o n l y due to the r e d u c t i o n o f the hy d r o x y l a m i n i c group. In the wave A' 

the r e d u c t i o n o f the a l d i m i n i c bond takes p l a c e w i t h a t r a n s f e r o f f o u r 

e l e c t r o n s , as i t i s shown by the presence o f 4,6-diphenyl-2-pyridone i n 

the s o l u t i o n , a f t e r the e l e c t r o l y s i s . 

REDUCTION MECHANISM. 

A c c o r d i n g w i t h p r e c e d i n g r e s u l t s and i t s correspondent 

d i s c u s s i o n , the f o l l o w i n g mechanism can be proposed: 
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B«3 

Wave B i s o r i g i n a t e d by r e a c t i o n (a) o r (b), depending on pH. 

When a l d i m i n e i s pro t o n a t e d (pH < 7) r e a c t i o n (b) takes p l a c e , w h i l e i f 

pH > 8 r e a c t i o n (a) o c c u r s . Wave A i n v o l v e s r e a c t i o n s (d) to ( f ) , when 

pH<7, and r e a c t i o n s (c) to ( f ) f o r pH > 8. In b a s i c medium, wave A i s 

caused by the r e a c t i o n (g) and wave A' by the r e a c t i o n ( h ) . 
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