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The polarogtaphic behavior of four dihydronaphthoxazoles that have 
not been studied previously has been investigated. It has been shown 
that the dihydronaphthoxazoles are reduced at higher positive poten- 
ials than the corresponding diaryloxazoles because of the increase in 
conjugation of the substituent in position 5 with the oxazole nucleus. 
The mechanism of the reduction of dihydronaphthoxazoles is similar 
to that of the reduction of diaryloxazoles. 

Dihydronaphthoxazoles  a re  analogs of d i a ry loxa -  
zoles ,  the po la rograph ic  behavior  of which we have 
studied p r e v i o u s l y  [1]. An inves t iga t ions  of the po la ro -  
graphic c h a r a c t e r i s t i c s  of the dihydrSoxazoles  was 
of defini te  i n t e r e s t  for  the fu r the r  e lucidat ion of the 
inf luence of s t r u c t u r e  on the reduct ion  of he te rocyc l i c  
compounds.  

The po la rograph ic  behavior  of compounds in which 
a n i t r o g e n - c o n t a i n i n g  he te rocyc l i c  nuc l eus  is  con-  
densed  with an a romat i c  nuc leus  has been  d i s cus sed  
repea tedly .  As examples  we may  ment ion  quinol ine  
[2], ac r id ine  [3], and papave r ine  [4]. In all  the cases  
ment ioned ,  i t  was shown that the he te rocyc l i c  nuc leus  
of the molecu le  undergoes  reduc t ion  f i r s t .  

The po la rograph ic  behavior  of d ihydronaphthoxa-  
zoles  has not been s tudied p rev ious ly  but it  was to be 
a s s u m e d  that the e l ec t ro reduc t ion  of this  s e r i e s  of 
compounds would take p lace  at the oxazole nuc l eus  
f i r s t ,  i . e . ,  the d ihydrooxazoles  would behave s i m i l a r l y  
to the d ia ry loxazo les  at a dropping m e r c u r y  e lec t rode .  
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Fig. 1. Po la rograph ic  waves  of d ihydro-  
naphthoxazoles  on a background of 0.02 N 
N(C2Ita)4 I in 92% methanol :  1) 2 - ( 4 - m e -  
thoxyphenyl)-3 ' ,  4Y-dihydronaphth- 1 ', 2': 5, 
4-oxazole ,  c = 0.34 mM//, E a = -0 .32  V; 
2) 2 -pheny l -3  T, 4~-dihydronaphth-  1 T, 2~: 5, 4-  
oxazole, c = 0.27 raM//, E a = -0 .32  V; 
3) 2- (4-biphenylyl )  - 3 ', 4 ' - d ihyd r  onaphth- 
1', 2': 5, 4-oxazone,  c = 0.63 mM//, E a = 
= - 0 . 3 3  V; 4) 2 - p h e n y l - 3 ' ,  4 ' - d i h y d r o -  
naphth-1 ' ,  2 T: 4 , 5 - o x a z o l e ,  c = 0,63 raM// , 

E a = - 0 . 3 3  V. 

We studied the po la rograph ic  behavior  of the i s o -  
m e r i c  2 -pheny l -3 '  , 4 ' - d i h y d r o n a p h t h - l ' ,  2' : 4 , 5 -  and 
2 - p h e n y l - 3 ' ,  4 ' - d i h y d r o n a p h t h - l ' ,  2' :5, 4-oxaz  oles 
and some of the i r  de r iva t ives .  The po la rographic  
c h a r a c t e r i s t i c s  of the compounds that we s tudied a re  
given in the table .  F o r  c o m p a r i s o n ,  the s ame  table  
gives the c h a r a c t e r i s t i c s  of some d ia ry loxazo les  
s tudied p rev ious ly  [1]. 
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Fig.  2. Po la rog raph ic  waves  of 2 - (4 -b ipheny ly l ) -  
3' , 4 ' - d i h y d r o n a p h t h - l ' ,  2' :5,4 oxazole on a back-  
ground of buffer  so lu t ions :  1 - -E in i t  = - 1 . 0  V; 

2---Einit = - 1 . 2  V; 3---Einit = 1,4 V; 4--Eini t  = 
= - 1 . 6  V; 5---Einit = - 1 . 8  V. 

A compar i son  of the n u m b e r  of e l ec t rons  consumed  
in the reduc t ion  of the mo lecu l e s  of the subs t ances  
shows that the d ihydronaphthoxazoles  are  r educed  
by the s ame  m e c h a n i s m  as the d ia ry loxazo les  [5]. In 
the m a j o r i t y  of c a se s  the - -C~N-- ,  --C=:C - ,  and 
--C---O-- bonds of the he te rocyc le  a re  r educed ,  f o r m i n g  
one s i x - e l e c t r o n  wave (Fig.  1). Only in the case  of 
2 - p h e n y l - 3 ' ,  4' - d i h y d r o n a p h t h - l ' ,  2' :4, 5-oxaz ole 
(IV, see table) ,  is  the wave spl i t .  The f i r s t  t w o - e l e c -  
t ron wave apparen t ly  c o r r e sponds  to the reduc t ion  
of the --C-~-N-- bond, and the second f o u r - e l e c t r o n  
wave to the s imu l t aneous  reduc t ion  of the --C==C - 
and --C--O--  groups.  

The fact that the ---C~N-- bond of the he te rocyc le  
is  r educed  f i r s t  is shown by the dependence of El/2 
on the pH of the med ium.  A study of the po la rograph ic  
reduc t ion  of compound II on a background of I zma i lov -  

P ivneva  buffer  solut ions  [6] has shown that although 
the waves  a re  poor ly  e xp r e s se d  (Fig.  2), a shift  in 
the ha l f -wave  potent ia l  in the pos i t ive  d i rec t ion  on 
pa s s i ng  to s t r o n g e r  acid solut ions  can be observed .  
For  example ,  at pH 6.2 Et/2 = - 1 . 7  V and at pH 3.8 

El/2 = - 1 . 6  V. 
A c o m p a r i s o n  of the u l t r av io l e t  absorp t ion  s p e c t r a  

[7] of the 2 - subs t i t u t e d  3 T , 4 v-dihydronaphth-1  v , 2 ' :  - 
5 , 4 - o x a z o l e s  and the s p e c t r a  of the c o r r e spond ing  
2 - subs t i t u t ed  5 -phenyloxazo les  has shown that the 

in t roduct ion  of the --C H2----C H2--- grouping connec t ing  
the 5-phenyl  and the oxazole r i ngs  leads  to some 
ba thochromic  shift  of the long-wave  absorp t ion  bands 
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H a l f - W a v e  P o t e n t i a l s ,  D i f fus ion  C u r r e n t  C o n s t a n t s ,  and N u m b e r  
of  E l e c t r o n s  C o n s u m e d  in t he  R e d u c t i o n  of  t he  D i h y d r o n a p h t h o x a -  

z o l e s  

Com- n (from the 
Formula Elh, V K d,mA/mm Ilkov~c equa- 

pound tion) 

I 

II 

III 

IV 

V 

VI 

VII 

VII I  

~ - ~ - - O C H  3 

- -  1 . 9 7  

- -  1 . 8 7  

-2 .03  

- 1 .88;  
- 2.04 

- 2.07 

- -  1 . 9 2  

-2 .16  

- 1 .91  

9.2 

7.5 

9.3 

3.3; 6.2 

8 . 0  

7.8 

6.2 

7.7 

6.1 (6) 

5.7 (6) 

6.5 (6) 

2.3 (2); 
4.5 (4) 

5.5 (6) 

5.7 (6) 

4.2 (2) 

5.8 (6) 

* F o r  t h e  d i a r y l o x o a z o l e s ,  o n l y  E l / 2  f o r  t h e  d i f f u s i o n  w a v e s  is  g i v e n .  
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(20-30 nm) which apparen t ly  r e f l e c t s  an i n c r e a s e  in 
the conjugat ion between the benzene  and oxazole 
nuc le i  as a r e s u l t  of a d e c r e a s e  in the angle between 
the p lanes  of these  nuc le i .  

We have shown that in the case  of the d i a ry loxa -  
zoles  the r e p l a c e m e n t  of a subs t i tuen t  in pos i t ion  5 
has p r a c t i c a l l y  no inf luence  on the ha l f -wave  potent ia l ,  
as can be seen ,  for  example ,  f rom a c o m p a r i s o n  of 
compounds  VI and VIII. This  ind ica te s  the weak con-  
jugat ion of the subs t i t uen t  in pos i t ion  5 with the" ox- 
azole  r ing .  A c o m p a r i s o n  of compound 1, the m o l e c -  
ule of which has the oxazole and pyr id ine  r ings  c o n -  
nec ted  t h r o u g h  a --CH2--CH2--bridge,  with 2, 5 - d i -  
phenyloxazole  (V) shows that  the ha l f -wave  potent ia l  
of I is m o r e  posi t ive  than that  of compound V. A 
s i m i l a r  p i c tu re  is obse rved  in a c o m p a r i s o n  of 
compounds  II and VI. This  shows the i m p r o v e m e n t  
of conjugat ion  in the molecu les  of the d ihydronaph th -  
oxazoles  as c o m p a r e d  with the d ia ry loxazo les .  A 
p a r t i c u l a r l y  p ronounced  shift  of the ha l f -wave  po-  
t en t i a l  ha the pos i t ive  d i r ec t ion  is found in a c o m -  
p a r i s o n  of 2 - p h e n y l - 3 , 4 - d i h y d r o n a p h t h - l ' ,  2' :4, 5 -  
oxazole (IV) and 2 ,4 -d ipheny loxazo le  (VII), AE1/2 
in  this  case  be ing 0.28 V. In compound IV, the 
--CH2--CH2--grou p can be r e g a r d e d  as a subs t i t uen t  
in pos i t ion  5 of the oxazole nuc leus .  It was s ta ted  
p r ev ious ly  that  a subs t i t uen t  in  pos i t ion  5 of the d i a r y l -  
oxazoles  has v e r y  l i t t le  effect on the r educ t ion  of the 
--C==N - grouping ,  and t he r e fo r e  the induct ion effect  
of the --CH2--CH~-- group has  p r a c t i c a l l y  no in f luence  
on the ha l f -wave  poten t ia l  of 2 - p h e n y l - 3 ' ,  4 ' - d i h y -  
d r o n a p h t h - l ' ,  2' : 4 , 5 - o x a z o l e ,  and the l a t t e r  has the 
m o s t  pos i t ive  r educ t ion  po ten t ia l  of the s e r i e s  of 
d ihydronaphthoxazole  s s tudied.  

Subs t i tuen ts  in  pos i t ion  2 of the oxazole n u c l e u s  
have a subs t an t i a l  effect  on the ha l f -wave  poten t ia l  
of the d ihydronaphthoxazoles ,  as is  the case  with 
the d i a ry loxazo le s  [1]. F o r  example ,  the r e p l a c e m e n t  
of a phenyl  r a d i c a l  by a b iphenyly l  r ad i ca l  ( com-  
pounds I and II) l eads  to a shift  of El /2  in the p o s i t i v e  

d i r ec t ion  by 0.10 V. However ,  i f  we compare  the 
ha l f -wave  po ten t i a l s  of V and VI it  can be seen  that 
in the case  of the d ia ry loxazo les  AE1/z is  0.15 V. 
Thus ,  the s ens i t i v i t y  of the r eac t i on  c e n t e r  to the 
act ion of subs t i t uen t s  is  lower  in the case  of the 
s t rong ly  conjugated  s y s t e m  of the d ihydronaphthoxa-  
zoles  than in the case  of the d ia ry loxazo les .  

This  phenomenon  can apparen t ly  be expla ined  by 
the s o - c a l l e d  " d i s p e r s i o n  of the conjugat ion  effect" 
which is  the n a m e  which V. I.  I z m a i l ' s k i i  g ives  to 

the d e c r e a s e  in the po la r i za t ion  effect ,  the mutua l  
i n f luences ,  and the e l ec t ron ic  shif ts  as a r e s u l t  of 
r i n g  f o r m a t i o n ,  b r anch ing ,  or the ove r l app ing  of s y s -  
t e m s  of conjugat ion  [8]. 

A methy l  group in t roduced  into the p a r a  pos i t ion  
of the phenyl  r a d i c a l  i n t e r f e r e s  with reduc t ion ,  shi f t -  
ing El /2  by 0.06 V as c o m p a r e d  with the unsubs t i tu t ed  
2 -pheny ld ihydr  onaphthoxaz ole. 

Thus ,  on the ba s i s  of po la rograph ic  and s p e c t r o -  
scopic s tud ies  of the d ihydronaphthoxazoles  it  has 
been e s t a b l i she d  that  conjugat ion in the mo lecu l e s  of 
the l a t t e r  is  g r e a t e r  than in the c o r r e s p o n d i n g  d i a r y l -  
oxazoles .  This  is shown by the posi t ive  shift  of the 
ha l f -wave  po ten t i a l s  and the ba thochromic  d i sp l ace -  
m e n t  of the long-wave  absorp t ion  bands  [7]. 

EXPERIMENTAL 

The polarographic measurements were carried out on a LP-55A 
polarograph with a sensitivity of the mirror galvanometer of ~1.5 �9 
�9 10"~A/mm, The capillary used has the following characteristics: 
m = 1.96 mg/sec, T = 3.8 sec (without an applied voltage). The 
background used was a 0.02 N solution of N(C2Hs)4 I in 92~ methanol 
The measurements were carried out in an electrolyzer with an internal 
anode, the potential of which was determined with respect to a sat- 
urated calomel electrode. All the substances studied were synthesized 
and purified as described by Izrnail'skii [7]. 
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