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Treatment of N-(1-anti-oximino-l-phenylpropyl-2)-c~-pheny!nitrone 
with benzoic anhydride in benzene leads to simulzaneous formation of 
benzoyl derivatives both of the corresponding nitrone and of 1-hydroxy- 
methyl-2, 4-diphenyl-a-imidazoiine-3-oxide. Treatment of the lat- 
ter with hydrogen chloride led to the isolation of 5-methyl-2, 4-diphe- 
nylimidazol-3-oxide. Its isomer 4-methyl-2, 5-diphenytimidazot-3- 
oxide is formed by the action of HC1 on syn and anti isomers of N-(1- 
oximino-l-phenylpropyl-2)-c~-phenylnitrone. IR and UV spectra are 
used to determine the structures of the compounds, which are con- 
firmed by synthesis. 

It was p r e v i o u s l y  shown [1] that  condensa t ion  of 
N-  ( l - o x i m i n o -  l - p h e n y l p r o p y l - 2 ) h y d r o x y l a m i n e ,  with 
the  syn conf igura t ion ,  wi th  benza ldehyde ,  g ives  the 
c o r r e s p o n d i n g  N- ( l - o x i m i n o -  l - p h e n y l p r o p y l - 2 ) - c z -  
p h e n y l - n i t r o n e  (ii).  Reac t ion  of  N - ( 1 - o x i m i n o - l - p h e n -  
y l p r o p y l - 2 ) h y d r o x y l a m i n e  (m)  with the  anti  c o n f i g u r a -  
t ion [2], with benza ldehyde  a l so  g ives  a c r y s t a l l i n e  
compound C~0H,6N202 (IV), c o r r e s p o n d i n g  to a con-  
densa t ion  p roduc t  f o r m e d  with l o s s  of 1 m o l e c u l e  of 
w a t e r .  

The IR s p e c t r a  of IV and II (Fig .  1) have  an in t ense  
band at  1142 c m  -1, c o r r e s p o n d i n g  [2] to va l ence  v i b r a -  
t ions  of the  N - -  O bond, whence i t  could be a s s u m e d  
tha t  IV was  the  ant i  i s o m e r  of N - ( l - o x i m i n o - l - p h e n y l -  
p r o p y l - 2 ) - c ~ - p h e n y l n i t r o n e .  Tab le t ed  with KBr ,  l I  
and IV give IR s p e c t r a  con ta in ing  a wide band with  i t s  
c e n t e r  at  3100 cm -1, which c o r r e s p o n d s  to the group  
OH involved in hydrogen  bonding.  When II and IV a r e  
a c e t y l a t e d  th i s  band v a n i s h e s .  
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Fig .  1. IR s p e c t r a  in KBr :  1) II; 2) IV; 
3) VII; 4) V. 

T r e a t m e n t  of IV with  benzo ic  a n h y d r i d e  in hot  b e n -  
zene  led  to the  i s o l a t i o n  of  two compounds  of  the s a m e  
e l e m e n t a r y  c o m p o s i t i o n  (C~3H~0NaO3), V mp 150 .0 -  

151.0 ~ and VI mp  95 .5 -96 .0  ~ whose  UV s p e c t r a  Were 
v e r y  s i m i l a r  (Fig .  2), but whose  IR s p e c t r a  d i f f e r ed .  

tgs / I 

Fig .  2. UV s p e c t r a  in 
ETCH: 1) V; 2) VI; 3) IV. 

The IR s p e c t r u m  of  V (Fig.  1) showed,  a long with 

//o 
bands  at  1255-1760 c m  - t  (C6H5C--O--) , a band at  
1142 c m  -1 c o r r e s p o n d i n g  to N --* O bond va l ence  v i b r a -  
t i ons .  It i s  to be  pointed out  tha t  be nz oy l a t i ng  II under  
the  s a m e  condi t ions  gave  only one compound VII, a l so  

with bands  at  1225 and 1760 c m  -1 (C6HsC--O--) , and a 
band at  1142 c m  -1 (N ~ O}. C o m p a r i s o n  of  the  IR 
s p e c t r a  of II, VII, IV, and V (Fig .  1) m a d e  i t  p o s s i b l e  
to s a y  that  VII and V w e r e  benzoyl  d e r i v a t i v e s  of  n i -  
t r o n e s  IT and IV. 
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The IR s p e c t r u m  of VI {Fig. 3) had bands  at  1255 

~o 
and 1760 e m  -1 (C6H5C--O--),  but the N -~ O bond a b -  
s o r p t i o n b a n d  in the 1100-1150 c m  -1 r e g i o n  was  l a c k -  
ing.  However ,  s i nce  the  UV s p e c t r u m  of VI c l o s e l y  
r e s e m b l e d  tha t  of  the s t a r t i n g  n i t r one  IV {Fig. 2), VI 
could a l so  be a s s u m e d  to conta in  the  g r o u p i n g  C6HsC-- 
=N--~O.  The l a ck  of a band c h a r a c t e r i s t i c  of t h i s  i 

J 
group  in the  1100-1150 c m - I  r e g i o n  m a y  be connec t ed  
with  i t s  d i s p l a c e m e n t  t o w a r d  the s h o r t e r  wave leng th  
r e g i o n  (~1250 cm-1 ) ,  c o v e r e d  by  i n t e nse  a b s o r p t i o n  
due to the  e s t e r  g roup .  The l i t e r a t u r e  [4] shows that  
the  v a l e n c e  v i b r a t i o n s  band of the  s e m i p o l a r  N ~ O 
bond i s  sh i f ted  1150-1240 c m  -1 on p a s s i n g  f r o m  ~ -  
m o n o s u b s t i t u t e d  to ~,  ~ - d i s u b s t i t u t e d  n i t r o n e s .  

F r o m  t h e s e  r e s u l t s  i t  i s  a s s u m e d  tha t  compound 
VI i s  an O - b e n z o y l  d e r i v a t i v e  of 1 - h y d r o x y - 5 - m e t h y l -  
2, 4 - d i p h e n y l - 3 - i m i d a z o l i n e -  3 - o x i d e .  
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H e a t i n g  c o m p o u n d  VI  u n d e r  v a c u u m  a t  i t s  m e l t i n g  
p o i n t  c o n v e r t s  i t  to  a n e w  c o m p o u n d  VIII  w i t h  t h e  s a m e  
e l e m e n t a r y  c o m p o s i t i o n .  T h e  IR s p e c t r u m  of  VI l I  
h a s  a c a r b o n y l  g r o u p  a b s o r p t i o n  b a n d  a t  1680 c m - 1 ,  

~o 
b u t  l a c k s  t h a t  of  a n  e s t e r  g r o u p  C s H s C - - O - - ) ,  a t  1255 
c m  - I  . On p a s s i n g  h y d r o g e n  c h l o r i d e  t h r o u g h  a n  e t h -  

a n o l  s o l u t i o n  of  VI, t h e  h y d r o o h l o r i d e  o f  c o m p o u n d  
IX w a s  f o r m e d ,  c o m p o s i t i o n  (C~6H]4N~O �9 HCI) c o r r e s -  

p o n d i n g  to  s p l i t t i n g  of  a m o l e c u l e  of  b e n z o i c  a c i d  
f r o m  c o m p o u n d  VI.  T h e  f r e e  b a s e  IX w a s  o b t a i n e d  

b y  t r e a t i n g  a n  e t h a n o l i c  s o l u t i o n  of  t h e  h y d r o c h l o r i d e  

w i t h  a m m o n i a .  A c t i o n  o f  b e n z o i c  a c i d  o n  a s o l u t i o n  
of  t h e  f r e e  b a s e  i n  e t h y l  a c e t a t e  g a v e  a c o m p o u n d  
i d e n t i c a l  w i t h  VIII .  
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IR s p e c t r u m  of VI 
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F r o m  t h e  r e s u l t s  o b t a i n e d  i t  c a n  b e  a s s u m e d  (cf .  

[5])  t h a t  IX i s  5 - m e t h y l - 2 ,  4 - d i p h e n y l i m i d a z o l e - 3 - o x i d e ,  

and  VIII  t h e  b e n z o a t e  o f  t h e  l a t t e r .  A c c o r d i n g  to  [6], 

IX c a n  b e  s y n t h e s i z e d  by  t h e  a c t i o n  of  b e n z a l d e h y d e  

and  a m m o n i a  o n  ~ - i s o n i t r o s o - ~ - p h e n y l a c e t o n e  (X). 
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P a s s a g e  of  h y d r o g e n  c h l o r i d e  i n to  a n  e t h a n o l  s o l u -  

t i o n  of  n i t r o n e  IV g a v e  good  y i e l d  of  h y d r o c h l o r i d e  o f  

p r o d u c t  XI,  w i t h  t h e  s a m e  c o m p o s i t i o n  (C16H14N20. HC1) 

a s  t he  h y d r o c h l o r i d e  of c o m p o u n d  IX, b u t  t h e y  g a v e  

a d e p r e s s e d  m i x e d  m e l t i n g  p o i n t ,  a n d  h a v e  d i f f e r e n t  

IR s p e c t r a .  It w a s  a s s u m e d  (cf .  [5]) t h a t  c o m p o u n d s  

XI  and  IX a r e  i s o m e r i c ,  a n d  d i f f e r  o n l y  in r e s p e c t  

of  t he  p o s i t i o n  of  t h e  N - o x i d e  o x y g e n .  4 - M e t h y l - 2 ,  5 -  . 

d i p h e n y l i m i d a z o l e - 3 - o x i d e  (XI) w a s  s y n t h e s i z e d  [6] by  

t h e  a c t i o n  of b e n z a l d e h y d e  and  a m m o n i a  on  c e - i s o n i -  

t r o s o p r 0 P i o p h e n o n e  (XII) .  

I t  i s  of  i n t e r e s t  to  n o t e  t h a t  t h e  h y d r o c h l o r i d e  of  

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

of  n i t r o n e  II, h a v i n g  a c i s  o x i m e  g r o u p ,  i s  t r e a t e d  w i t h  

h y d r o g e n  c h l o r i d e .  

T h e  e x p l a n a t i o n  of  t h e  f a c t  t h a t  o n e  and  t h e  s a m e  
i m i d a z o l e  N - o x i d e  XI  i s  f o r m e d  f r o m  t h e  s y n  and  a n t i  
i s o m e r s  1I and  IV i s  e v i d e n t l y  t h a t ,  i n i t i a l l y ,  u n d e r  t h e  
a c t i o n  of  HC1 (cf.  [7, 8]), t h e r e  i s  i n v e r s i o n  of  t h e  c o n -  
f i g u r a t i o n  of  t h e  o x i m e  g r o u p  f o l l o w e d  b y  e y c l i z a t i o n .  
A c t u a l l y ,  t r e a t m e n t  of  a n  e t h a n o l  s o l u t i o n  o f  s y n - ~ -  
h y d r o x y l a m i n e o x i m e  I w i t h  h y d r o g e n  c h l o r i d e  l ed  to  
i s o l a t i o n  of  a good y i e l d  of  a c o m p o u n d  i d e n t i c a l  w i t h  
a n t i  i s o m e r  III, t h u s  c o n f i r m i n g  t h e  h y p o t h e s i s  of  t h e  
o r i g i n a l  c h a n g e  of  1I to  IV w h e n  X I i s  f o r m e d .  

EXPERIMENTAL 

IR spectra were recorded with a UR-10 speetrophotomerer, using 
solids tableted with KBr (0.5% concentration, tablet thickness 1 ram). 
UV spectra were obtained with a SF-4 spectrophotometer, solvent 
EtOH. 

The condensation of N-(1-anti-oximino-l-phenylpropyl-2)hydrox- 
ylamine (ItI) with benzaldehyde was carried out similarly to the con- 
densation of N-(1-syn-oximino-1-phenylpropyl-2)hydroxylamine (I) 
with benzaldehyde [1]. Yield of N-(1-anti-oximino-l-phenylpropyl- 
2)-o~-phenylnitrone (IV), mp 1.66.0-167.5 ~ EtOH). Found: C 71.5, 
71.6; H 6.2, 6.2; N 10.7, 10.7%, calculated for C,sldlsNzOz: C 71.7; 
H 6.0; N 10.4%. 

Benzoylation of nitrones II and IV. A solution of 0.93 g (4.1 mM) 
benzoic anhydride in 5 ml benzene was added to a suspension of 1.0 
g (3.7 mM) N-(1-syn-oximino-l-phenylpropyl-2)-a-phenylnitrone 
(II) in 5 ml benzene. The solid dissolved on heating, the transparent 
solution was boiled for 10 rain, and the benzene distilled off. The 
residual oil was dissolved in ether, and the precipitate of N-(1-syn- 
benzoyloximino-l-phenylpropyl-2)-a-phenylnitrone (VII) filtered off, 
mass 0.6 g (44%), mp 175.5-176.5 ~ (ex EtOH). Found: C 74.3, 74.5; 
H 5.6, 5.5; N 7.9, 7.9%, calculated for G2sH20NzOa: C 74.3; H 5.4; 
N 7.5%, 

Benzoylation of IV was carried out in a way similar to that des- 
cribed above. The solution was cooled, washed with 2.5~ NazCOs 
solution, then with water, dried over MgSO4, and the solvent vacuum 
distilled off. The residual oil was dissolved in ether, and a colorless 
crystalline precipitate of N-(1-anti-benzoyloximino-l-phenylpropyl- 
2)-a-phenylnitrone (V) formed immediately, yield 15%, mp 150.0- 
151.0 ~ (ex EtOH). Found: C 74.3, 74.2; H 5.3, 5.3; N 7.6, 7.4%, cal-  
culated for CzsHz0NsOa: C 74.2; H 5.4; N 7.5ff/o. The filtrate was 
partly evaporated, then kept in a refrigerator, and the colorless pre- 
cipitate of 1 -benzoylo xy-5 -methyl-2,4-diphenyl-3-imidazolin-3- 
oxide (Vt) filtered off, yield 16%, mp 95.5-96.0 ~ (ex EtOAc). Found: 
C 74.2, 74.0; H 5.6, 5.6; N 7.3, 7.3, calculated for CzaHz0NzOs: C 
74.2; H 5.4; N 7.5%. Treatment of IV with benzoic anhydride in 
CHCla gave only one compound, VI, yield ~30%. 

Preparation of imidazole N-oxides. Heating VI at its nap under 
vacuum gave the benzoate of 5-methyl-2,4-dinitrophenylimidazol- 
3-oxides (VIII), mp 158.0-159.0 ~ Found: C 74.1, 74.3; H 5.6, 5.5; 
N 7.6, 7.6%, calculated for C23Ha0N2Os: C 74.3; H 5.4; N 7.5%. 

Saturation of an EtOH solution of VI with HC1 gas gave a ~70% 
yield of 5-methyl-2,4-diphenylimidazole-3-oxide (IX), mp 235.0- 
236.0 ~ . Found:C 67.2, 67.1; H5.4, 5.2; N9.8, 9.8;Cl12.6,  12.4%, 
calculated for ClsHI5N20 �9 HCh C 67.0; H 5.8; N 9,7; C1 12.4%. 

Heating together an EtOAe solution of the free base IX obtained 
by a solution of the hydrochloride with ammonia, with an EtOAc 
solution of benzoic anhydride gave a compound identical with VIII, 
as judged by mp and IR spectrum. IX hydrochloride was also obtained 
in ~75% yield by treating IV in CHC1 s with Ac20, removing the 
solvent, and then adding saturated ethanolic HC1. Undepressed mixed 
mp with a specimen obtained by [6] treating c~-isonitroso-a-phenyl- 
acetone (X) with benzaldehyde and ammonia; the IR spectra were 
also the same. 

Saturation of an ethanolic solution of IV with HCI gave an ~ 90% 
yield of 4-methyl-2, 5-diphenylimidazole-3-oxide (XI) hydrochlor- 
ide, mp 236.0-237.0 ~ found: C 67.3, 67.4; H 5.3, 5.4; N 9A;, 9.8; 
C1 12.6, 12.4%, calculated forC16HtsNzOCl: C 67.0; H 5.3; N9.7; 
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C1 12.4%. (Depressed mixed mp with hydroehlorides IX and XI, IR 
spectra differed considerably). Similarly II gave a product mp 
235.0-236.0 ~ undepressed mixed mp with XI hydrochloride and 
identical IR spectrum. Undepressed mixed mp of XI with the com- 
pounds prepared [6] by treating a-isonitrosopropiophenone (XII) with 
benzaldehyde and ammonia. 

Conversion of N-(1-syn-oximino-l-phenylpropyl-2)hydroxylamine 
(I) to N-(t-anti-oximino-l~ (III). HC1 
gas was passed into a solution of 0.2 g (1.1 mM) I in 4 ml EtOH, the 
mixture allowed to stand for 12 hr, the solvent distilled off, and the 
residual oil dissolved in water. The solution was neutralized with 
aqueous ammonia, ether added, and the mixture kept in a refrigerator. 
The precipitate was then filtered off, mass 0.13 g (65%). After re- 
crystallizing from EtOH it had mp 164-166 ~ Undepressed mixed mp 
with a specimen of HI, and had the same IR spectrum. 
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