
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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T A B L E  1. I m i d a t r i c a r b o c y a n i n e s  

Dye 

I 
II 

III 
IV 
V 

VI 
VII 

8tazting 
mate- 
rials a 

A, H 
B, H 
C, H 
D, H 
E, H 
F, H 
G, I 

Variant 

CHa 
C2Hs 
C~Hs 
C2Hs 
C.,H5 
C:Hs 
C;Hs 

L R' 

CH3 
C6Hs 
C6Hs 
C6Hs 
CsHs 
C6Hs 
CsHs 

R" 

BO 
BT 

COCHa 

mos 

Tos 
Tos 
CiO~ 

mp, ~ b 

153 
212 
198 
215 
219 
218 
164 

Empirical 
form ula 

CazHa4NaOaS 
CaTHasIN4 
C4sHaslN, 
CagHaalN6 
CssH4sNeOsS 
Cs~H4sN6OaSa 
C~HsgCIN~Oj 

T A B L E  1 (cont.) 

Found, % 

Dye 
Hal N 

I 
II 

[lI 
IN- 
k" 

VI 
VII 

19,3 
16,3 
17.5 

4,8 

U 

7,6 
12 0 

8.q 
7.6 

S " 

5,7 

3.2 
q.5 

Calculated 

llal N 

10.1 
19,l 8.5 
16.7 7.4 
17,8 11,8 

8,9 
8.7 

4.9 7.8 

% 

5.8 

3.4 
9.9 

Zm.x. 
nmC 

685 
708 i605 ~) 
719 (616 ~ ) 
725 (618~1 
737 1634~1 
742 (537;I 
740 (623~1 

Yield, % 

22 
20 
40 
29 
25 
23 
50 

a A b b r e v i a t i o n s :  BO is 2 - b e n z o x a z o l y l ,  BT is 2 - b e n z o t h i a z o l y l ,  A 
is 1 , 2 , 3 - t r i m e t h y l b e n z i m i d a z o l i u m  t o s y l a t e ,  B is 1 - p h e n y l - 2 , 3 -  
d i m e t h y l b e n z i m i d a z o l i u m  iodide ,  C is 1 , 3 - d i p h e n y l - 2 - m e t h y l b e n z -  

i m i d a z o l i u m  c h l o r i d e ,  D is 1 - p h e n y l - 2 - m e t h y l - 3 - e t h y l - 5 - c y a n o -  

b e n z i m i d a z o l i u m  iodide ,  E is 1 - p h e n y l - 2 - m e t h y l - 3 - e t h y l - 5 - ( 2 - b e n z -  

o x a z o l y l ) b e n z i m i d a z o l i u m  t o s y l a t e ,  F is 1 - p h e n y l - 2 - m e t h y l - 3 - e t h y l -  

5 - ( 2 - b e n z o t h i a z o l y l ) b e n z i m i d a z o l i u m  t o s y l a t e ,  G is 1 - p h e n y l - 2 -  

m e t h y l - 3 - e t h y l - 5 - a c e t y l b e n z i m i d a z o l i u m  iodide ,  H is m e t h y l p h e n y l -  

(5- m e t h y l p h e n y l a m i n o -  2 ,4 -pen tad i eny l idene )  a m m o n i u m  c h l o r i d e ,  

and I is d i m e t h y l ( 5 - d i m e t h y l a m i n o - 2 , 4 - p e n t a d i e n y l i d e n e ) a m m o n i u m  

p e r c h l o r a t e .  
bAll  of the compounds  m e l t  with d e c o m p o s i t i o n .  Dyes V and VI 

w e r e  r e c r y s t a l l i z e d  f r o m  p y r i d i n e - a l c o h o l - w a t e r ,  dye III was p r e -  

c ip i t a t ed  in the f o r m  of the  iodide f r o m  a so lu t ion  in p y r i d i n e ,  and 

the  r e m a i n i n g  compounds  w e r e  c r y s t a l l i z e d  f r o m  a c e t o n i t r i l e .  
CThe abso rp t i on  m a x i m a  of the  c o r r e s p o n d i n g  s y m m e t r i c a l  i m i d a -  
d i c a r b o e y a n i n e  a r e  g iven  in p a r e n t h e s e s  a long with a c i t a t i on  to 

the  l i t e r a t u r e  s o u r c e  in which  this  dye was d e s c r i b e d .  

R' 
t 

N\ + -~N =CH--(CH=E~I),--NQ } l l +  ~ " ~ / , c - c  Ha ca . . . .  CHa CHaONa 
R ' , ~ N .  7; _ C6Hs/ Cl" _ " C6H S ( or CoHsONa)_ 

R A 

W R' 
E I 
N\ i N 

~ " +  C--(CH =CH)a--C H=C ~ / ~  
R" ~I"~7"~ y x "~NA"~R 

R R 

I-VII 

In p l ace  of the above- Indica ted  a m m o n i u m  sa l t ,  one can  use  its a n a l o g -  d i m e t h y l ( 5 - d i m e t h y l a m i n o - 2 , 4 -  
pentadienyl idene)ammonium perch lorate .  Sodium methoxide is used in the form of a 2 N solution in methanol ,  
and anhydrous powdered sodium ethoxide is a lso  employed.  Except for dye I, the imidatr icarbocyanines  ob-  
tained are  stable  in the pure s tate  and can be stored for a long t i m e  without undergoing changes .  However ,  in 
dilute solut ions in alcohol  and other organic so lvents  the imidatr icarbocyanines ,  because  of their high bas i c i -  
t i e s ,  undergo so lvo lyMs so rapidly that their  e ~ i n c t i o n  cannot be measured  with a sufficient degree  of accuracy.  

The l i gh t - abso rp t i on  m a x i m a  of the syn thes i zed  i m i d a t r i c a r b o c y a n i n e  r a n g e  f rom 685 to 740 nm and a r e  
shi f ted  by ~ 100 nm to the l o n g e r - w a v e  p o r t i o n  of the  s p e c t r u m  than the a b s o r p t i o n  m a x i m a  of the  c o r r e s p o n d i n g  
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imidadicarbocyanines  [3]. Solutions of the imida t r i ca rbocyan ines  in organic solvents  have cons iderab le  f luo- 
r e s c e n c e .  

EXPERIMENTAL 

The absorption spectra of ethanol solutions of the compounds in the visible region were recorded with an 

SF-10 speetrophotometer. 

Symmetrical Imidacarboeyanines (I-VII). A) A l-mmole sample of anhydrous sodium ethoxide was added 

to a heated (to 50 ~ solution of 3 mmole of the quaternary salt of a substituted 2-methylbenzimidazole and 1 

mmole of methylphenyl(5-methylphenylamino-2,4-pentadienylidene)ammonium chloride in 5-12 ml of dimethyl 

sulfoxide (DMSO), and the mixture was heated at 90-100 ~ (the temperature of the mixture) for 8-15 rain. The 

dye was isolated by dilution of the mixture with an equal amount of alcohol or excess acetone or ether. The 

products were crystallized from pyridine-water-alcohol (2 : 1 : i) or from acetonitrile. They were converted to 
the iodide by the addition of an aqueous solution of sodium iodide to a pyridine solution of the dye. 

B) A mixture of 3 mmole of the quaternary salt of the substituted 2-methylbenzimidazole, 1 mmole of 

methylphenyl (5- rne thylphenylamino-2 ,4-pentadienyl idene)ammonium chloride,  or d imethy l (5 -d imethy lamino-2 , -  
4 -pentad ienyl idene)ammonium p e r c h l o r a t e ,  and 6 ml  of a 2 N solution of sodium methoxide in methanol  was 
ref luxed for 3 min,  a f te r  which it was cooled,  and the prec ip i ta te  was r emoved  by f i l t ra t ion,  washed with alcohol, 
e ther ,  and water ,  and c rys ta l l i zed .  

Data on the synthes is  of dyes I -VII  and their  p rope r t i e s  a r e  p resen ted  in Table  1. 

1. 

2. 
3. 
4. 
5. 
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QUINAZOLINES 

VI.* REACTION OF ANTHRANILIC ACID AND ITS SUBSTITUTED 

DERIVATIVES WITH LACTAMS 

Kh. M. S h a k h i d o y a t o v ,  A. I r i s b a e v ,  
L. M. Yun, E. Or ipov ,  
and Ch. Sh. Kadyrov  

UDC 547.856.1'743.1'892'895 : 543.422.25.4'51 

A method was developed for the p repara t ion  of 2 ,3 -po lymethy lene-3 ,4-d ihydro-4-qu inazo lones  with 
subst i tuents  in the benzene and polymethylene chains by reac t ion  of anthranil ic  acid and its sub-  
sti tuted der iva t ives  with T-bu ty ro - ,  5 -pheny l -T-bu ty ro - ,  a - e a p r o - ,  and o - c h l o r o - c - c a p r o l a c t a m s  
in the p r e sence  of dehydrat ing agents .  The cor responding  qu~nazolines were  obtained by reduction 
of the synthesized quinazolones.  

2 ,3 -Tr ime thy lene -3 ,4 -d ihydro -4 -qu inazo lone  (deoxyvasicinone) and quinazoline (deoxypeganine) have been 
isolated f rom Peganum ha rma la  [2, 3]. The la t ter  has pronounced an t icho l ines te rase  activity.  

* See [1] for communica t ion  V. 
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