
was used as  the t i t r a t i ng  agent.  The concen t ra t ion  of the f r ee  base  in the t i t r a t e d  solut ion at the h a l f - n e u t r a l i -  
zat ion point  was ~ 0.015 g -equ iva l en t / l i t e r .  Diphenylguanidine was used as the s t andard  subs tance  in the d e t e r -  
minat ion of the ApKa va lues .  
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SYNTHESIS OF I-PHENYL-3-METHYL-4-ALKYL-4- 

[N-METHYLBUTYRO(CA PRO) LACTY L]-5-PYRA ZOLONES 

l~. G. Mesropyan, Yu. A. Bunyatyan, 
G. B. Ambartsumyan, and M. T. Dangyan 

UDC 547.775.778.07 

The co r r e spond ing  hydrazones ,  which on heating a re  cyc l ized  to give 1 - p h e n y l - 3 - m e t h y l - 4 - a l k y l -  
( benzy l ) -4 - (2 -oxopyr ro l i d inome thy l ) -  and 1 - p h e n y l - 3 - m e t h y l - 4 - a l k y l ( b e n z y l ) - 4 - ( N - m e t h y l c a p r o -  
l a c ty l )py razo lones ,  a r e  formed in the r eac t i on  of a lky l (benzy l ) (2 -oxopyr ro l id inomethy l ) -  and a lky l -  
(benzyl) (N-methy lcapro lac ty l )  ace toace t ic  e s t e r s  with phenylhydrazine .  

5 - P y r a z o l o n e s  with l ac tam r ings  in the s ide  chain a re  unknown. Since the lac tam r ing i n c r e a s e s  the eom-  
plexing abi l i ty ,  the hydrophi l ic  c h a r a c t e r ,  the dye aff ini ty,  the solubi l i ty ,  and the b io log ica l  act ivi ty  [1-6], a study 
of the r eac t ion  of pheny lhydraz ine  with ethyl alkyl(benzyl)  (2 -oxopyr ro l id inomethy l ) -  and a lky l (benzyl ) (N-methyl -  
c a p r o l a e t y l ) a c e t o a c e t a t e s  (Table 1) s eemed  of def ini te  in t e re s t .  The l a t t e r  were  obtained f rom N- (a , - ch lo ro -  
a lky l ) l ac t ams ,  in view of the lab i l i ty  of the i r  halogen a toms [6, 7]. Intense bands at 1733 (es ter  C = O), 1712 
(ketone C = O), and 1692 cm -1 ( lac tam C = O) a r e  obse rved  in the IR s p e c t r a  of these  compounds.  

�9 CH3COCHRCOOC2Hs + Na CO(CH2)~N CH~CR COCH 3 C~HsNHNH 2 

(C~H~)20 + 
CICH.N (CH~)nCO COOC2H 5 H 

I 

R 

CO(CHJ NCH~CRCCH~ ,~ CO(CH2) NCH~--C--'~--CH~ 
C~HsOOC NNHC6H~ o//C-~N;N 

I 
I I  C6H S 

I I I  

I--III a n=3, R=C~Hg; b n=3, R=CsHu; c n=3, R=CH2C~Hs; d n=5, R=C4Hg; e n=5, 
R=C~H11; f n=5, R=CH2C6H~ 

E s t e r s  I r e a c t  with phenylhydraz ine  in an equ imola r  r a t i o  at room t e m p e r a t u r e  in the p re sence  of one to 
twodrops  of g lac ia l  acet ic  acid to give co r r e spond ing  hydrazones  II. The i r  IR s p e c t r a  contain c h a r a c t e r i s t i c  

E revan  State Univers i ty .  T rans l a t ed  f rom Khimiya Ge te ro t s ik l i chesk ikh  Soedinenii ,  No. 11, pp. 1546-1548, 
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TABLE 1. Esters  I 

' "= t bp ,  "C 
o E ~ (mm) 

o 
O.. I 

[a 

Ib 
Ic 
Id 
Ie 
If 

MR D 

r 9 d_~0 n~:~ foun~ calc. 

160(2) 0.65 1.0708 1.4770 74.88 74.68 
165--167(2) [0.65 1.0667 1.4780 178.82 79.50 

200(2) 0.64 1.1470 1.5260 84.84 85.14 
173--175(2) [0 6l 1.0620 1.4850 83.93 84.12 
178--179(2) 0 60 1.0498 1.4850 88.84 88.74 

203(2) 0.59 1.129l 1.5271 94.04 93.37 

Empirical Found. % Calc., % ~- 

formula c H i 7 C [ H  ~ ' ' .~  

CIsH~sO4 63,6 
C,6H2704 64.3 
CI8H2304 68.0 
CI7H2904 65,31 
CI8H3104 6 5 . 8  
C2".H2704 169,4 

9,1 5.2 63,5 
9,3 5,3 [54,7 
7,6 4,8 68,1 
9.8 5,0 65.7 
0,0 4.7 166,3 
8,2 4.4 169.4 

9,0 5.6 89 
9,1 4,7 1 7~2 
7,2 4,4171 
9.3 4,5 6,5 
9,5 4~3 92 
7,8 4,0 62 

T A B L E  2. P h e n y l h y d r a z o n e s  II 

C o m -  rap, ~ 
pound 

lIa 
lib 
IIc 
IId 
IIe 
Ilf 

134--136 
126--128 

136 
119--121 
132--134 
146--148 

Empirical 
Rf formula 

0,41 C21HaIOaN3 
0.37 C2~H3303N3 
0,,36 C24H29OaN3 
0.43 C2aHasO3N3 
0.43 C2~H3703Na 
0,42 C2sH3aO~N3 

Found, % 

C H N 

67,0 8,9 10,8 
67,7 9,0 10,7 
70,5 7,6 10,6 
68,5 9,0 10,2 
69.5 9,3 10,4 
72,0 7.0 9,7 

Calc., % 

C H 

67.5 8.3 
68,2 8.5 
70.7 7.1 
68.8 8.7 
69,3 8,9 
71,7 L5 

Yield, 
% 

N 

11,2 78 
10,8 69 
10,3 71 
10,4 51 
10,1 63 
9,6 51 

TABLE 3. Pyrazolones Ill 

Coliq - 

pound 

IIIa 
Illb 
Itlc 
IIId 
Ille 
Illf 

P' i Rf 

38--70 0,23 
60 0,19 
- Io,~8 

~4--86 0,18 
- -  0.18 
- -  0 ,17  

Empirical 
"- ' form ula 

- -  I C:gH2502N~ 
1,~80 C2~H~:O2Ns C22H2302N3 

C21H2902N3 
IS330 C22Ha~O2N3 
,5670" C~4H2702N3 

:~ This is the nD ~~ value. 

Found, % 

C t {  N 

70,0 7,9 13.0 
70,6 8.5 12,5 
72,9 6.8 11,0 
71,3 8,6 12,0 
71,3 9,0 11,4 
74,3 7~3 11,0 

Calc.. % 

C H N 

69,7 7.6 12.8 
70.3 7.9 12.3 
73, l 6,3 11.3 
70,9 8.1 11,8 
71,5 8,4 11,3 
74,0 6,8 10,7 

Yield, 
% 

40 
58 
60 
80 
58 
48 

absorption bands for ester (1726) and lactam (1668) carbonyl groups, the C =N double bond (1592), the phenyl 
group (1603), and the NH group (3350 cm-1). 

The hydrazones undergo cycl izat ion at 200-230~ (15 ram) with the liberation of ethanol to give 1-phenyl-  
3 -methyl -4-a lkyl (benzyl ) -4- (2-oxopyrrol id inomethyl ) -  and 1 -phenyl -3 -methy l -4 -a lky l (benzy l ) -4 - (N-methy lca-  
prolactyl)-5-pyrazolones(III) .  Characterist ic  absorption frequencies for a lactam carbonyl group (1692 cm -1) 
and for a phenyl group (1603 cm -1) are observed in the ]:R spectra of III. 

As a result  of pr imary testing of the biological  activity of II and III, a pronounced antiphlogistic and anal- 
getic effect was observed for most of them. 

EXPERIMENTAL 

The IR spectra of mineral-oil suspensions of the compounds were recorded with an IKS-14 spectrometer. 

Chromatography in a thin layer of loose activity II AI203 was carr ied out in the following solvent systems: 
CCl4-dioxane-methanol (16 : 4 : 1) for I, CHCl3-aeetone (7 : 3) for If, and CHCl3-aeetone (50 : 1) for Ill. 

A Ikyl(benzyl) (2-oxopyrrolid inomethy I)- and A Ikyl(benzyl)-N-met hylc apr olactyl) acetoacetic Esters (1). A 
1 - m o l e  s a m p l e  of a l k y l ( b e n z y l ) a c e t o a c e t i c  e s t e r  was  added  wi th  c o o l i n g  to 23 g of s o d i u m  in 350 m l  of e t h e r ,  
and the  r e a c t i o n  m i x t u r e  was  r e f l u x e d  for  40 m i n  u n t i l  the  s o d i u m  d i s s o l v e d  c o m p l e t e l y .  A 1 . 0 5 - m o l e  s a m p l e  of 
the  a p p r o p r i a t e  N - c h l o r o m e t h y l l a c t a m  was  t hen  added  wi th  s t i r r i n g  and  c o o l i n g ,  and the  m i x t u r e  was  hea ted  
u n t i l  i t  was  n e u t r a l .  T h e  r e s u l t i n g  s a l t  was  d i s s o l v e d  in the  m i n i m u m  a m o u n t  of w a t e r .  T h e  e t h e r  l a y e r  and  the  
e t h e r  e x t r a c t  of the  a q u e o u s  l a y e r  w e r e  d r i e d  o v e r  Na2SO O the  e t h e r  was  r e m o v e d ,  and the  r e s i d u e  was  v a c u u m  
f r a c t i o n a t e d .  T h e  p h y s i c o c h e m i c a l  c o n s t a n t s  of the  s y n t h e s i z e d  c o m p o u n d s  a r e  p r e s e n t e d  in T a b l e  1. 

H y d r a z o n e s  II. An e q u i m o l a r  m i x t u r e  of the  a p p r o p r i a t e  e s t e r  I and p h e n y l h y d r a z i n e  was  a l lowed  to s t a n d  
in the  p r e s e n c e  of one  to two d r o p s  of CH3COOH for  3 days  at  r o o m  t e m p e r a t u r e ,  and the  r e s u l t i n g  c r y s t a l s  w e r e  
r e c r y s t a l l i z e d  f r o m  a q u e o u s  e t h a n o l .  T h e  p h y s i c o c h e m i c a l  c o n s t a n t s  of  II a r e  p r e s e n t e d  in  T a b l e  2. 

5 - P y r a z o l o n e s  (III). P y r a z o l o n e s  II w e r e  hea ted  at 200 -230  ~ (15 m m ) ,  d u r i n g  wh ich  the  a l c o h o l  l i b e r a t e d  
d u r i n g  the  c y c l i z a t i o n  c o n d e n s e d  in a t r a p .  T h o s e  r e a c t i o n  p r o d u c t s  t ha t  s o l i d i f i e d  a f t e r  c o o l i n g  w e r e  r e c r y s t a l -  

1 2 7 3  



lized from petroleum ether.  The remaining compounds were obtained as very  viscous liquids. The physico-  
chemical  constants  of the synthesized compounds a re  presented in Table 3. 
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R E S E A R C H  IN T H E  I M I D A Z O L E  S E R I E S  

LXXXIX.* REACTION OF 1-ALKYL-2-CYANO(ALKOXYCARBONYL)METHYL 

DERIVATIVES OF IMIDAZOLE AND BENZIMIDAZOLE WITH a,-HALO KETONES 

P .  M. K o c h e r g i n ,  A.  A.  D r u z h i n i n a ,  
a n d  R .  M. P a l e i  

UDC 547.785.5 

The react ion of 1-alkyl-2-cyano(alkoxycarbonyl)rnethyl  derivatives of imfdazole  and benzimidazole 
with a -ha lo  ketones was studied. It was established that the presence  of e lec t ron-acceptor  sub- 
stituents (CN, COOC2H 5) in the methyl group in the 2 position of the imidazole r ing markedly facil-  
itates cyclizat ion of the intermediate  imidazolium and benzimidazolium halides to the co r respond-  
ing cyano (alkoxycarbonyl) der ivat ives  of pyrrolo[1 ,2-a] imidazoles  and pyrrolo[1 ,2-a]benzimida-  
zoles. 

We have established that the react ion of 1-alkyl-2-cyano(alkoxycarbonyl)methyl  derivatives of imidazole 
and benzimidazole with a -ha lo  ketones, which opens up a route to the synthesis of the previously undescribed 
carboxylic acid derivat ives of the pyrrolo[1 ,2-a] imidazole  and pyrrolo[1,2-a]benzimidazole  se r ies ,  does not 
always proceed unambiguously, in cont ras t  to the analogous react ion in the case  of 1,2-dialkyl-substi tuted imid- 
azoles and benzimidazoles [1]. In some cases  qua ternary  salts,  which are  readily cyclized to 7-cyano deriva-  
tives of pyrrolo[1 ,2-a] imidazole  (IX-XI) without the application of an alkaline agent when they are  refluxed in 
water,  are  formed when 2-cyanomethyl  derivatives of imidazole (I, II) are  heated with a -ha lo  ketones in ace-  
tone. Trea tment  with an alcohol solution of sodium ethoxide in the cold was necessary  only for the cyclization 
of bromide VII. 

* See [6] for communicat ion LXXX~'III. 
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