
T A B L E  1. P h y s i c a l  C h a r a c t e r i s t i c s  of the Synthes ized  Com~)ounds 

Com- 
pound 

III 
IV 
V 

VI 
VII 

VllI 
IX 

rap, "C 

132--134 
124--126 
141--143 
79--80 

Oil 
1~t--124 
74--76 

Empirical 
formula 

C,,.,H~.oN~S2 
C.',tH2,tN~,, 
Cz~H2oN2S', 
C.',,HnN2S~ 
C=aHuN:~S2 
C19H~oN2S~ 
C~H32N2S2 

Found, % 

c a I s 

67',0 5,9 18,7 
.68,2 6,6 17,4 
79,8 '5,0 16, I 
68,8 5,8 17,7 
70,3 6,4 I 6,2 
67,4 6,1 18,4 
70~3 7,3 15,0 

Caie.. % 

c ] H ] S 

67,0 5,9 18,8 
68,4 6,5 17,4 
71,1 5,2 16,5 
68,8 6,0 17,5 
70,1 &,6 16,2 
67,1. 5,9 18,8 
70,6 7,6 15,1 

Yield 
% 

77 
85 
61 
72 
57 
15 
7,5 

Sulfides IV and V w e r e  s i m i l a r l y  obtained.  The  phys ica l  c h a r a c t e r i s t i c s  of the syn thes i zed  compounds  
a r e  p r e s e n t e d  in Tab le  1. 

1 - V i n y l - 4 , 5 - d i p h e n y l - 2 - i m i d a z o l y l  ~ -E thy l th ioe thy l  Sulfide (VI). A mix tu r e  of 1.5 g (4.9 mmole)  of imida -  
zole  II, 2.1 g (35 mmole)  of ethyl  m e r c a p t a n ,  and 0.02 g of AIBN was  heated in a sea led  ampul  at 80 ~ for  24 h, 
a f t e r  which the exces s  m e r c a p t a n  was  r e m o v e d  by d is t i l la t ion ,  and the r e s i d u e  was  d i sso lved  in c h l o r o f o r m  and 
s e p a r a t e d  with a co lumn  filled with A1203 (elution with CHC13) to  give 1.3 g of sulf ide  VI (Rf 0.76) and 0.3 g of 
th ione VIII  (Rf 0.25). Sulfides VII (Rf 0.81) and IX (Rf 0.2) (Table 1) w e r e  s i m i l a r l y  obtained.  
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R E D U C T I O N  O F  4 H - I l V I I D A Z O L E  N - O X I D E S  

W I T H  S O D I U M  B O R O H Y D R I D E  

V .  S .  K o b r i n  a n d  L .  B .  V o l o d a r s k i i  UDC 547.781.3'785.1:542.942.4 

The reduction of derivatives of 4H-imidazole N-oxides with sodium borohydride leads, depending 
on the presence and position of an N-oxide group, to 1-hydroxyimidazoline or imidazolidine de- 
rivatives. Under the same conditions 4H-imidazole N,N'-dioxides form 1,3-dihydroxyimidazoli- 
dines. The reduction of l-hydroxy-2,4,5,5-tetramethyl-3-imidazoline 3-oxide leads to N-(3- 
oximino-2-methyl-2-butyl)ethylhydroxylamine. It was observed by UV spectroscopy that 1-hydroxy- 
2-imidazolines exist in a tautomeric equilibrium with 2-imidazoline 3-oxides. 

Cont inuing our  s tudy of the p r o p e r t i e s  of 4 H - i m i d a z o l e  de r iva t i ve s ,  we have obse rved  that,  in c o n t r a s t  to 
cova len t  hydra t ion  [1, 2], the d i r ec t ion  of the i r  r educ t ion  depends on the p r e s e n c e  and posi t ion of an N-oxide  

oxygen a tom.  

The l i t e r a t u r e  conta ins  in fo rmat ion  r e g a r d i n g  the r educ t ion  of the n i t rone  grouping  by alkal i  me ta l  b o r o -  
hydrides. It is known, for example, that pyrroline N-oxide is reduced to N-hydroxypyrrolidine [3], and that 
hexamethyl-2,3-dihydropyrazine 1,4-dioxide is reduced to 1,4-dihydroxyhexamethylpiperazine [4]. The reduc- 
tion of derivatives of 1-hydroxyimidazole 3-oxides leads to l-hydroxyimidazoles [5]. Depending on the reaction 
conditions, open nitrones (azomethine N-oxides) may form azomethines or secondary amines [6]. The reaction 

N o v o s i b i r s k  Inst i tute  of  Organ ic  C h e m i s t r y ,  S iber ian  Branch ,  A c a d e m y  of Sc iences  of the USSR. T r a n s -  
lated f r o m  Khimiya  Ge te ro t s ik l i chesk ikh  Soedineni i ,  No. 11, pp. 1557-1561,  N o v e m b e r ,  1976. Or ig ina l  a r t i c l e  
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TABLE i. Spectral Characteristics of the Synthesized Imidazoline 
and Imidazolidines 

Compound signals of methyl groups 

II 

IIl[l ~3 HCI 
\- 

v[t c, 
viii a ,~ 
v i i i .  HCI" 
X I I I g  
XV h 

PMR spectrum, 8, ppm (CDsOD) 

2 4(5, (gem) 

) 99 0.71 1,39 
_;:~ o.92 1.6o 
,.80 070 1.35 
:.16 0.77 1.49 
1.78 0.50 1.24 
1.32 e 0.66 1.27 
1.60 e 0,99 1,56 
1,42 .e 0,68 1,28 
1,631 1,50 1,54 

lone phenyl 
proton protons 

uv spectrum 
(alcohol) 

Xma~' ]g 
nm 

IR spectrum, 
cm-I (CC14) 

0I{ NH C=N 

4,54 
5.14 
4.29 
4.74 
4,34 
3,69 
3.97 
3.87 
3,82 

7.53 
7.54 
7.31 
7,43 
7.20 
7.42 
7,42 
7,40 
7,81 

260 3.30 3600 
236 3,79 - -  

2.% a,so 3~o 

3~0 

285 3~94 3590__ 

3400 ~ 

3420 ~ 
3310 

3~o 

1630 
1600 
1650 
1620 
1630 

air  spectrum of a KBr suspenslon. 
bThe i r  spectrum of this compound contains absorption bands at 
1780 and 1200 cm-i; the PMR spectrum contains a signal at 1.95 
ppm (CH3C =O). 
CThe PMR spectrum was obtained from a CCI~ solution; the signal 
at 5.68 ppm (NH) vanishes when deuteromethanol is added. 
dQuartet, 3.70 ppm (2H, J= 6 Hz). 
eDoublet, J= 6 Hz. 
fQuartet, 4.00 ppm (2H, J= 6 Hz). 
gQuartet, 3.87 ppm (2H, J = 6 Hz). 
hQuar te t ,  4.08 ppm (2H, J = 3  Hz). 
iDoublet ,  J = 3 Hz. 

of sod ium b o r o h y d r i d e  with 2 , 4 , 5 - t r i m e t h y l - 2 - e t h y l - 2 H - i m i d a z o l e  1 ,3 -d iox ide  gives 1 - h y d r o x y - 3 - i m i d a z o l t n e  
3 -ox ide ,  which is s u b s e q u e n t l y  r educed  t o N - a l k w l h y d r o x y l a m i n e  ox ime  [7]. We w e r e  unable  to find i n fo rma t ion  
in the l i t e r a t u r e  r e g a r d i n g  the r e a c t i o n  of sod ium bo r ohyd r i de  with 4 H - i m i d a z o l e s .  

T r e a t m e n t  of an alcohol  so lu t ion  of 2 , 4 , 4 - t r i m e t h y l - 5 - p h e n y l - 4 H - i m i d a z o l e  1-oxide  (I) with sodium b o r o -  
hydr ide  in a m o l a r  r a t io  of 4 : 1 leads  to a compound with the  compos i t i on  C12H16N2Q (II), the IR s p e c t r u m  of 
which con t a in s  abso rp t i on  bands  c h a r a c t e r i s t i c  for OH (3600), NH (3400), and C = N  (1630 cm -1) groups .  The 
PMR s p e c t r u m  of II (Table  1), which is s i m i l a r  to the PMR s p e c t r u m  of 1 , 5 - d i h y d r o x y - 2 , 4 , 4 - t r i m e t h y l - 5 - p h e n y l -  
2 - i m i d a z o l i n e  [2], con ta ins  the s ing le t s  of p ro tons  of t h r e e  methyl  g roups ,  one of which is a t tached to a double 

bond, one p ro ton  a t tached to a s a t u r a t e d  c a r b o n  a tom,  and five p ro tons  of a phenyl  r i ng .  Abso rp t i on  that  d i f fe rs  
f rom the abso rp t i on  of the i so la ted  benzene  r i n g  is not obse rved  in the UV s p e c t r u m  of II in heptane,  whe reas  
a b s o r p t i o n  at 260 nm (log a 3.30) is obse rved  in the spe c t r u / n  of an a lcohol  so lu t ion .  S i m i l a r  changes  in the 
a b s o r p t i o n  in the UV s p e c t r u m  on p a s s i n g  f rom a nonpolar  so lven t  to a po la r  so lven t  have been  obse rved  for 
d e r i v a t i v e s  of im idazo le  and b e n z i m i d a z o l e  3-oxide  [8] ; this  was explained by the p r e s e n c e  of a t a u t o m e r i c  
e q u i l i b r i u m  be tween  these  compounds  and t he i r  N-hydroxy  f o r m s .  In po la r  so lven t s  the e q u i l i b r i u m  is shif ted 
to favor  the f o r m a t i o n  of the N-oxide  fo rm ,  w h e r e a s  in nonpo la r  vo len ts  it is shif ted to favor  the N-hydroxy  
f o r m  [8]. On the b a s i s  of the data  obta ined  in this  s tudy and the l i t e r a t u r e  ana log ie s ,  II is a t a u t o m e r i c  m i x t u r e  
of 1 - h y d r o x y - 2 , 4 , 4 - t r i m e t h y l - 5 - p h e n y l - 2 - i m i d a z o l i n e  (IIa) and 2 , 5 , 5 - t r i m e t h y l - 4 - p h e n y l - 2 - i m i d a z o l i n e  3-  
oxide (IIb). Acyla t ion  of im idazo l i ne  II with ace t ic  anhydr ide  in c h l o r o f o r m  gives monoacy l  d e r i v a t i v e  III. Ab-  
so rp t ion  of an e s t e r  g roup ing  and of the C = N bond is noted in the IR s p e c t r u m  of the l a t t e r ,  and an add i t iona l  
s i gna l  of me thy l  group p ro tons  appea r s  in the PMR s p e c t r u m .  Since abso rp t i on  that  d i f fe rs  f rom the abso rp t i on  
of the i so la ted  benzene  r i n g  is not obse rved  in the UV s p e c t r u m  of iII, the 1 - a c e t o x y - 2 , 4 , 4 - t r i m e t h y l - 5 - p h e n y l -  
2 - i m i d a z o l i n e  s t r u c t u r e  was a s s igned  to it. 

T r e a t m e n t  of 2 , 3 , 4 - t r i m e t h y l - 5 - p h e n y l - 4 H - i m i d a z o l e  3 -ox ide  (IV) with sodium bo rohydr ide  in a m o l a r  
r a t i o  of 1 : 2 leads  to V, the i s o m e r  of II. The  s i m i l a r i t y  in the s p e c t r a l  c h a r a c t e r i s t i c s  of V and II (Table  1) 
ind ica tes  the p r e s e n c e  a l so  in this  c a s e  of a t a u t o m e r i c  e q u i l i b r i u m  between 1 - h y d r o x y - 2 , 5 , 5 - t r i m e t h y l - 4 -  
p h e n y l - 2 - i m i d a z o l i n e  (Va) and 2 , 4 , 4 - t r i m e t h y l - 5 - p h e n y l - 2 - i m i d a z o l i n e  3 -ox ide  (Vb). 

The r e d u c t i o n  of 2 , 4 , 4 - t r i m e t h y l - 5 - p h e n y l - 4 H - i m i d a z o l e  (VI) [1] with sod ium borohydr ide  (1 : 2) led to 
VII, the s p e c t r a  of which a r e  c l o se  to the s p e c t r a  of II and V (Table  1); this  made  it pos s ib l e  to a s s i g n  the 2 ,5 ,5-  
t r i m e t h y l - 4 - p h e n y l - 2 - i m i d a z o l i n e  s t r u c t u r e  to it. In the c a s e  of VII, one a lso  cannot  exclude the ex i s t ence  of 

t a u t o m e r i s m  of the type that  we o b s e r v e d  for II and V. 
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0 N ' N ~ S  N NaBH 4 - -  CH3 CH 3 I l O \ N ~ N  o \  I 
, " N~,.N H �9 

C6H5 z \ 
CH 3 H CH 3 H CH 3 

[ II a II b 

NaBH 4 
(1:2) 1 HCIIINII3 

H \ / CH3 CH3 CH3 

HO\N/X~N H CH3CO, , . . -~  HO\ ..c.. 

H CH 3 II CH 3 H cH~ 

VIII Ill II'HCI 

I m i d a z o l i n e s  V and VII a r e  f o r m e d  f r o m  4 H - i m i d a z o l e s  IV and VI,  r e g a r d l e s s  of whether  an equivalent  
amount  of s o d i u m  borohydr ide  (4 : 1) or an e x c e s s  (1 : 2) was  u s e d .  In the c a s e  of  ox ide  I, only an equivalent  
amount  of  s o d i u m  borohydr ide  l eads  to i m i d a z o l i n e  II. H o w e v e r ,  e x c e s s  s o d i u m  borohydr ide  l eads  to VIII, the 
IIl s p e c t r u m  of which  does  not conta in  the absorpt ion  of a C = N group at 1600 e m  -t ; s i gna l s  of pro tons  of m e t h y l  
groups  at 0 .66 ,  1 .27,  and 1.32 ppm a r e  o b s e r v e d  in i ts  PMR s p e c t r u m .  The 1 - h y d r o x y - 2 , 4 , 4 - t r i m e t h y l - 5 - p h e n y l -  
i m i d a z o l i d i n e  s t r u c t u r e  was  a s s i g n e d  to VIII. The  s a m e  compound is  f o r m e d  by t r e a t m e n t  of II with sod ium 
borohydr ide .  T r e a t m e n t  of i m i d a z o l i d i n e  VIII with hydrogen c h l o r i d e  l eads  to VIII .  HC1, in the PMR s p e c t r u m  of 
which  al l  of the s i g n a l s  are  shi f ted to weak  f ie ld by ~ 0.3 ppm (Table  1). It should be noted that the reduct ion  of 
1 - h y d r o x y - 2 , 4 , 5 , 5 - t e t r a m e t h y l - 3 - i m i d a z o l i n e  3 - o x i d e  (LX) does  not lead to an i m i d a z o l i d i n e  but ra ther  to a 
h e t e r o r i n g - o p e n i n g  p r o d u c t -  N - ( 3 - o x i m i n o - 2 - m e t h y l - 2 - b u t y l ) e t h y l h y d r o x y l a m i n e  ( X ) -  as was  noted for 2H-  
i m i d a z o l e  d e r i v a t i v e s  [7]. 

CH3 CH~ 

C6H~" CH 3 H CH 3 H (;H 3 

iv X=N--O v a X=N--OH vb x = n ~ o  

VI X=N VII a X =NH VII b X=N 

Fina l ly ,  the s tar t ing  i m i d a z o l e  (20%), 1 - h y d r o x y - 2 , 5 , 5 - t r i m e t h y l - 4 - p h e n y l - 3 - i m i d a z o l i n e  3 - o x i d e  (XII) 
(24%), and XIII (37%) w e r e  i s o l a t e d  f r o m  the r e a c t i o n  m i x t u r e  in the c a s e  of t r e a t m e n t  of 2 , 4 , 4 - t r i m e t h y l - 5 -  
p h e n y l - 4 H - i m i d a z o l e  1 , 3 - d i o x i d e  (XI) with s o d i u m  borohydr ide  (4 : 1). The  PMR s p e c t r u m  of XIII (Table 1) is  
s i m i l a r  to the PMR s p e c t r u m  of VIII, and this  m a d e  it p o s s i b l e  to a s s i g n  the 1 , 3 - d i h y d r o x y - 2 , 4 , 4 - t r i m e t h y l - 5 -  
p h e n y l i m i d a z o l i d i n e  s t r u c t u r e  to it.  

CH 3 H CH 3 H CH 3 

O--N/~NIO O,N~N/OH . HONN~N/OH 

C6H5 6 ~ CH 3 H CH 3 

Xl XI[ X[II 

I m i d a z o l i n e  XII is  r e d u c e d  to i m i d a z o l i d i n e  XIII with e x c e s s  s o d i u m  borohydr ide .  Thus the p r e s e n c e  of a 
s econd  N - o x i d e  group in the 3 pos i t ion  ev ident ly  f a c i l i t a t e s  reduc t ion .  

S ince  a m e c h a n i s m  including protonat ion  of the m o l e c u l e  as a f i r s t  s tep (for e x a m p l e ,  s e e  [10]),  can be 
p r o p o s e d  for the reduc t ion  of 4 H - i m i d a z o l e  d e r i v a t i v e s ,  we  c a r r i e d  out  the reduc t ion  of 1 , 5 - d i h y d r o x y - 2 , 4 , 4 - t r i -  
m e t h y l - 5 - p h e n y l - 2 - i m i d a z o l i n i u m  c h l o r i d e  (XIV) with s o d i u m  borohydr ide .  A c c o r d i n g  to the data on its e l e m e n -  
tary  c o m p o s i t i o n  and s p e c t r a l  c h a r a c t e r i s t i c s ,  the product  is  2 , 5 , 5 - t r i m e t h y l - 4 - p h e n y l - 3 - i m i d a z o l i n e  3 - o x i d e  
(XV) (Tables  1 and 2).  Its f o r m a t i o n  can be expla ined  by a s c h e m e  including a s tep  involv ing  format ion  of an 
uns tab le  d i h y d r o x y i m i d a z o l i d i n e  (XVI), which  r e a d i l y  u n d e r g o e s  dehydrat ion .  

N?+'~N. Cl- 
C 6 H s ' ~ H a  

flO CH~ 

H CH 3 

HO~ NXN H 

C 6 H s - ~ - ~ C H  3 

HO CH 3 

H CH 3 

O~ N~NH 

_H20 ~ ~/.~CH 3 
C6H5/ \ CH 3 

XIV XVI XV 

�9 VI I I  

I m i d a z o l i n e  XV was  a l s o  obtained by condensa t ion  of 2 - a m i n o - l - o x i m i n o - 2 - m e t h y l - l - p h e n y l p r o p a n e  [11] 
wi th  a c e t a l d e h y d e .  Its r e d u c t i o n  with s o d i u m  b o r o h y d r i d e  l eads  to i m i d a z o l i d i n e  VIII. 
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TABLE 2. Synthes ized  Compounds  

C o m -  
pound 

mp, "C Empirical 
formula 

Found, % 

II 154--156 ~ CI2HI6N20 
II �9 HCI 170--172 C]2HI6N~O �9 

�9 HCI c 
III 89--91 d _ C14HIsN202 
V 166--167 a CI2HI6N20 

VIII 141--142 e CI2HIsN~O 
VIII - HC1 162--164 ~ CI2HIsNzO �9 

�9 HClf 
X 116--118g~ C~HI6N~O2 

XlII 121--123 " C12HIsN202 
XV 83--85 g C12HI6N20 

a F r o m  ethyl ace ta te .  
b F r o m  a c e t o n i t r i l e .  
CFound:  C1 15.1%. Ca lcu la t ed :  C1 14.8%. 

d F r o m  p e t r o l e u m  e t h e r - e t h e r  (2 : 3). 
e F r o m  CC14. 
fFound:  C1 15.0%. Ca lcu la t ed :  CI 14.6%. 
g F r o m  e ther .  
h F r o m  a l c o h o l - e t h e r  (1 : 10). 

C H 

70,9 7,9 13,9 
59,6 6,9 11,6 

68,1 7,3 I 1,5 
70,4 8,1 13,9 
69,7 8,8 13,3 
59,5 7,7 11,5 

52,6 10,1 17,4 
64,8 8,0 12,5 
70,4 7,9 13,8 

Calc., % 

N C H 

70:6 7,8 
59,9 7,1 

68,3 7,3 
70,6 7,8 
69,8 8,8 
59,4 7.8 

52,5 10,0 
64,9 8,1 
70,6 7,8 

0) 

13,7 55 
11,6 96 

11,4 48 
13,6 50 
13,6 60 
11,5 95 

17,5 70 
12.6 61 
13,6 50 

Thus ,  in c o n t r a s t  to cova len t  hydra t ion ,  the r e duc t i on  of 4 H - i m i d a z o l e  d e r i v a t i v e s  with sodium borohydr ide  
depends  on the p r e s e n c e  and pos i t ion  of an N-ox ide  group.  When the N-oxide  group is a t tached to the n i t rogen  
a tom at the end of the con juga t ion  cha in  or is absen t  in the m o l e c u l e  of the 4 H - i m i d a z o l e  de r i va t i ve ,  r educ t i on  
s tops  at the step invo lv ing  the f o r m a t i o n  of the i m i d a z o l e i n .  The loca t ion  of the N-oxide  group in the midd le  of 
the con juga t ion  cha in  or the p r e s e n c e  of two N-oxide  groups  leads  to the f o r m a t i o n  of i m i da z o l i d i ne  d e r i v a t i v e s .  
The d i f f e r ence  in the degTee of r educ t i on  with excess  sod ium bo rohydr ide  is ev ident ly  expla ined by the fact that  
the p roduc t s  of addi t ion of two hydrogen  a toms fo rmed  in the f i r s t  s tep in the c a s e  of 4 H - i m i d a z o l e s  I and XI 
a re  N-ox ides ,  which a re  capab le  of unde rgo ing  subsequen t  r e duc t i on  to i m i da z o l i d i ne s .  In the c a s e  of i m i d a z o -  
l ines  IV and VI the p roduc t s  of addi t ion of two hydrogen  a toms  - N - h y d r o x y -  and 1 H - i m i d a z o l i n e s  - cannot  
undergo  f u r t h e r  r e d u c t i o n .  

EXPERIMENTAL 

The IR s p e c t r a  of KBr  pe l l e t s  of the compounds  (0.25%, pe l l e t  t h i cknes s  1 ram) and CC14 so lu t ions  of the 
compounds  (1-5%, s a t u r a t e d  so lu t ions)  we re  r e c o r d e d  with a UR-20 s p e c t r o m e t e r .  The UV s p e c t r a  of heptane 
and a lcohol  so lu t ions  of the compounds  w e r e  r e c o r d e d  with a Specord UV-v i s  s p e c t r o p h o t o m e t e r .  The PMR 
s p e c t r a  of 7-10% so lu t ions  of the compounds  in d e u t e r o m e t h a n o l  or  CC14 were  r e c o r d e d  with a V a r i a n  A-56-60A 
s p e c t r o m e t e r  with t e t r a m e t h y l s i l a n e  as the i n t e r n a l  s t a n d a r d .  The  y i e ld s ,  me l t i ng  po in t s ,  r e s u l t s  of e l e m e n t a r y  
a n a l y s i s ,  and s p e c t r a l  c h a r a c t e r i s t i c s  of the compounds  a re  p r e s e n t e d  in T a b l e s  1 and 2o The ident i ty  of the 

p roduc t s  was e s t a b l i s h e d  by c o m p a r i s o n  of the IR, IV, and PMR s p e c t r a  and by m i x e d - m e l t i n g - p o i n t  d e t e r m i n a -  
t ions  with au thent ic  s a m p l e s .  

R e a c t i o n  of 4 H - I m i d a z o l e  and 2- and 3 - I m i d a z o l i n e  D e r i va t i ve s  with Sodium Borohvdr ide  in a Rat io  of 
1 : 2. A cooled so lu t ion  of 0.1 mole  of sod ium bo r ohyd r i de  in 2.5 ml  of wa te r  was added to a cooled (to 0-3~ 
so lu t ion  or s u s p e n s i o n  of 0.05 mole  of I, II, IV, IX, XI, XII, or XV in 10 ml  of a lcohol  in such  a way that  the 
t e m p e r a t u r e  did not r i s e  above 5 ~ The m i x t u r e  was then s t i r r e d  at 0-3 ~ for no l e s s  than 30 rain and at r o o m  
t e m p e r a t u r e  for 6 h, a f te r  which it was di luted with wa te r .  The  p r e c i p i t a t e d  V, VIII, X, or  XIII was r e m o v e d  by 
f i l t r a t i o n .  In the case  of the r educ t ion  of VI, VI Iwas  e x t r a c t e d w t t h  e the r  f r o m  the r e a c t i o n  m i x t u r e  a f t e r  d i l u t i onwi th  
w a t e r .  The  e the r  was  d r i ed  and r emoved ,  and the o i ly  r e s i d u e  was  v a c u u m  s u b l i m a t e d  twice  at  180 ~ (2-3 m m ) .  C o m -  
pound VII was o b t a t n e d i n 7 0 %  y ie ld .  Found:  M ( m a s s  s p e c t r u m 1 8 8 , 1 3 1 .  C12HI6N 2. Calcu la ted :  M188,131.  

The s p e c t r a l  c h a r a c t e r i s t i c s  of N - e t h y l h y d r o x y l a m i n e  X were  as fol lows:  IR s p e c t r u m :  3600 (OH) and 
1630 (C=N) cm -1, PMR s p e c t r u m  (CD3OD): 1.10 ( t r ip le t  3H, J = 6  Hz), 1.22 (6H), 1.37 (3H), and 2.50 ppm 

(quar te t ,  2H, J =  6 Hz). 

Reac t i on  of 4 H - I m i d a z o l e  D e r i v a t i v e s  with Sodium Borohydr ide  in a Rat io  of 4 : 1. The r e a c t i o n  was 
c a r r i e d  out by the above method with 1 mole  of I or  XI and 0.25 mole  of sod ium borohydr ide .  Reduc t ion  of oxide 
I gave i m i d a z o l i n e  II, which was i so la ted  as a p r e c i p i t a t e  a f te r  d i lu t ion  of the r e a c t i o n  m i x t u r e  with wate r .  In 
the r e d u c t i o n  of im idazo l e  XI, i m i d a z o l i d i n e  XIII was i so la ted  a f t e r  d i lu t ion  with wa te r ,  the f i l t r a t e  was ex t r ac t ed  
with e the r ,  and s t a r t i n g  i m i d a z o l e  XI was i so la ted  f rom the e the r  ex t r ac t .  The aqueous  so lu t ion  was vacuum 

1 2 8 3  



evaporated to dryness ,  and the dry res idue  was t reated with absolute alcohol. Removal  of the alcohol by ~is- 
ti l lation gave imidazolidine XII. 

2 ,5 ,5 -Tr imethy l -4-phenyl -3- imidazo l ine  3-Oxide (XV). A) A solution of 0.76 g (0.2 mole) of sodium 
borohydride in 6 ml of 50% alcohol was added to a cooled ( t o - 2 0  ~ solution of 1.28 g (0.05 mole) of 1,5-dihy- 
d roxy-2 ,4 ,4 - t r imethy l -5 -phenyl -2- imidazo l in ium chloride (XIV} in 10 ml of alcohol in such a way that the t e m -  
pe ra tu re  did not r i s e  above - 1 0  r . After  the entire solution had been added, s t i r r ing  was continued at - 2 0  ~ for 
1 h, after which the t empera tu re  was allowed to r i s e  to room tempera ture ,  and the mixture was s t i r red  no less 
than 10 h. It was then diluted with 25 ml  of water ,  and the undissolved precipi ta te  of inorganic salts was 
removed by fil tration. Oxide XV was extracted from the fi l trate with ether.  

B) The condensation of 0.89 g (0.05 mole) of 2 - amino - l -ox imino -2 -me thy l - l -pheny lp ropane  with 0.66 g 
(0.15 mole) of acetaldehyde was ca r r i ed  out by the method in [12], and the product was obtained in 87% yield. 
1 -Ace toxy-2 ,4 ,4 - t r imethy l -5-phenyl -2- imidazo l ine  (IH) was obtained by the method in [12]. 
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S Y N T H E S I S  OF  B E N Z I M I D A Z O L E  D E R I V A T I V E S  

IX.* IMIDATRICARBOCYA NINES 

V.  M. Z u b a r o v s k i i  a n d  Y u .  L .  S l o m i n s k i i  UDC 547.785.5.07:541.651 

A general  method for the synthesis  of symmet r i ca l  imidatr icarbocyanines  is proposed.  A number 
of dyes of this group were  synthesized,  and the posit ions of their  light absorption maxima in alco-  
hol solution were determined.  

Up until now, only one instance of the formation of an imidatr i~arbocyanine was known [2]. We have 
developed a general  method for  the synthesis of imida t r i ca rbocyan ines -condensa t ion  of methylphenyl (5-methyl-  
phenylamino-2,4-pentadienylidene)ammonium chloride with quaternary salts of substituted 2-methylbenzimida-  
zoles in dimethyl suIfoxide (DMSO) in the presence  of sodium alkoxide: 

* See [1] for communicat ion VIII. 
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