was used as the titrating agent. The concentration of the free base in the titrated solution at the half-neutrali-

zation point was ~ 0.015 g-equivalent/liter. Diphenylguanidine was used as the standard substance in the deter-
mination of the ApKgy values. .
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SYNTHESIS OF 1-PHENYL-3-METHYL-4-ALKYL-4-
[N-METHYLBUTYRO(CAPRO)LACTYL]-5-PYRAZOLONES

E. G. Mesropyan, Yu. A. Bunyatyan, UDC 547.775.778.07
G. B. Ambartsumyan, and M. T. Dangyan

The corresponding hydrazones, which on heating are cyclized to give 1-phenyl-3-methyl-4-alkyl-
(benzyl)-4-(2-oxopyrrolidinomethyl)- and 1-phenyl-3-methyl-4-alkyl(benzyl)-4-(N-methylcapro-
lactyl)pyrazolones, are formed in the reaction of alkyl(benzyl)(2-oxopyrrolidinomethyl)- and alkyl-
(benzyl) (N-methylcaprolactyl)acetoacetic esters with phenylhydrazine.

5-Pyrazolones with lactam rings in the side chain are unknown. Since the lactam ring increases the com-
plexing ability, the hydrophilic character, the dye affinity, the solubility, and the biological activity [1-6], a study
of the reaction of phenylhydrazine with ethyl alkyl(benzyl) (2-oxopyrrolidinomethyl)- and alkyl(benzyl)(N-methyl-
caprolactyl)acetoacetates (Table 1) seemed of definite interest. The latter were obtained from N-{(a-chloro~
alkyl)lactams, in view of the lability of their halogen atoms [6, 7]. Intense bands at 1733 (ester C=0), 1712
(ketone C=0), and 1692 em™! (lactam C=0) are observed in the IR spectra of these compounds.

CH,COCHRCOOC,H, —
- _Na___ coich, neHcreocn, oMt NHNH,
. (C,H),0 1 —
CICH,N(CH,),CO C00C,H, H
t
e T
—
CO(CH!)“NCHZCR(NZCH:l A CO(CHZ)nNCHz_(l: | —CH,
C,H,00C NNHCGH, °¢C\T’N
" CH,

m
1—1II a n=3, R=CHg, b n=3, R=CsH,;; ¢ n=3, R=CHyCsHs; d n=5, R=CsHg; e n=3,
R=C;Hi;; f n=>5, R=CHyCell5
Esters I react with phenylhydrazine in an equimolar ratio at room temperature in the presence of one to
twodrops of glacial acetic acid to give corresponding hydrazones II. Their IR spectra contain characteristic
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TABLE 1. Esters I

] MRy, . Found, % | Calc., % |¥
i bp, C . N Empirical <
g—g (mm) fy e P lfound|calc. fformula | o i g iy | ¢ lg|n]®
(O -9 R
la 160(2) 0,65 [1,0708 {1,4770 174,88 |74,68 | Ci5Hp50, [63,6 | 9.1 13,2163,5(9,0 [5.6 | 89
Ib | 165—167(2) 10,65 [1,0667 |1,4780 {78,82 179,50 |CnsH0y4 164,31 9,3 |5,3154,7 19,1 14,7 | 7
Ic 200(2) 0,64 11,1470 [1,5260 {84,814 85,14 |CaH»30, 68,0} 7,6 [4,8 ’68,1 7,2 4,471
Id {173—175(2) (0,61 |1,0620 [1,4850 {83,93 [84,12 |C;;H»0, 165,3; 9,8 [5,0 63,7 19,3 14,565
Te {178—179(2) 0.60 |1,0498 [1,4850 |88,84 188,74 |CsH3 04 |65.8[10,0 4.7 166,319.5 4,3 | 92
If 203(2) 0,59 [1,1291 [1,5271 (94,04 93,37 | C,.Hx04 169,4 | 8,2 14,4 169,4 |7.8 4,0 | 62
TABLE 2. Phenylhydrazones II
Com- mp, °C R Empirical Found, % Calc., % Yield,
pound f formula - I " N - l H l N LA
Ila 134—136 | 0,41 | CyH3O3N; | 67,0 8,9 10,8 | 67,5 8.3 11,2 78
[ib 126—128§ | 0,37 | CoeoH3303Ns | 67,7 | 9,0 10,7 | 68,2 8,5 10,8 69
Ilc 136 0,36 | CoyHogO3N;3 | 70,5 7.6 106 | 70.7 7,1 10,3 71
1Id 119—121 0.43 | CysH2s03N; | 68,5 9,0 10,2 | 688 8.7 10,4 51
Ile 132—134 | 0,43 | CoH,O3N; | 69,5 | 9,3 10,4 | 69,3 8,9 10,1 63
Lif 146—148 | 0,42 | CyeHas0:N3 | 72,0 7.0 9.7 | 71,7 7.5 9.6 5l
t
TABLE 3. Pyrazolones III
Com- mp, ) Empirical Found, % Calc., % Yield,
pound | °C Rel o formula %
C ‘ H l N c l H | N
IITa {58—70]0,23] — C.gHj330:N;3 | 70,0 7.9 13,0 | 69,7 7,6 12,8 40
1IIb 60 |0,19 — CaH3:0:N3 | 70,6 8.5 125 | 70,3 7.9 12,3 58
Ilc — 10,18} 1,5680 | CyHz50:N; | 72,9 6.8 11,0 | 73.1 6,3 11,3 60
I1ld 184-86|0,18 = CoHogOpNs | 71,3 8.6 12,0 | 70,9 8.1 118 80
[ile — 10,18 1,?330 CaoHj305N; | 71,3 9,0 14 | 715 8,4 11,3 58
I — 0,17 1,53670*| CpyH»70.N3 | 74,3 7,3 11,0 1 740 6,8 10,7 48

* This is the np*’ value.

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™?).

The hydrazones undergo cyclization at 200-230°C (15 mm) with the liberation of ethanol to give 1-phenyl-
3-methyl-4-alkyl(benzyl)-4-(2-oxopyrrolidinomethyl)- and 1-phenyl-3-methyl-4-alkyl{benzyl)-4-(N-methylca~
prolactyl)-5-pyrazolones(III). Characteristic absorption frequencies for a lactam carbonyl group (1692 em™t)
and for a phenyl group (1603 cm™!) are observed in the IR spectra of IIL.

As a result of primary 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 A1,0; was carried out in the following solvent systems:
CCl,—dioxane—methanol (16 : 4 : 1) for [, CHCl;—acetone (7 : 3) for II, and CHCl;—acetone (50 : 1) for IIL

Alkyl(benzyl)(2-oxopyrrolidinomethyl)- and Alkyl(benzyl)-N-methylcaprolactyljacetoacetic Esters (I). A
1-mole sample of alkyl(benzyl)acetoacetic ester was added with cooling to 23 g of sodium in 350 ml of ether,
and the reaction mixture was refluxed for 40 min until the sodium dissolved completely. A 1.05-mole sample of
the appropriate N-chloromethyllactam was then added with stirring and cooling, and the mixture was heated
until it was neutral. The resulting salt was dissolved in the minimum amount of water. The ether layer and the
ether extract of the aqueous layer were dried over Na,SO,, the ether was removed, and the residue was vacuum
fractionated. The physicochemical constants of the synthesized compounds are presented in Table 1.

Hydrazones II. An equimolar mixture of the appropriate ester I and phenylhydrazine was allowed to stand
in the presence of one to two drops of CH;COOH for 3 days at room temperature, and the resulting crystals were
recrystallized from aqueous ethanol. The physicochemical constants of II are presented in Table 2.

5-Pyrazolones (III). Pyrazolones II were heated at 200-230° (15 mm), during which the alcohol liberated
during the cyclization condensed in a trap. Those reaction products that solidified after cooling were recrystal-
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lized from petroleum ether. The remaining compounds were obtained as very viscous liquids. The physico-
chemical constants of the synthesized compounds are presented in Table 3.
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RESEARCH IN THE IMIDAZOLE SERIES
LXXXIX.* REACTION OF 1-ALKYL-2-CYANO(ALKOXYCARBONYL)METHYL
DERIVATIVES OF IMIDAZOLE AND BENZIMIDAZOLE WITH o~HALO KETONES

P. M. Kochergin, A. A. Druzhinina, UDC 547.785.5
and R. M. Palei

The reaction of 1-alkyl-2-cyano (alkoxycarbonyl)methyl derivatives of imidazole and benzimidazole
with a-halo ketones was studied. It was established that the presence of electron-acceptor sub-
stituents (CN, COOC,H;) in the methyl group in the 2 position of the imidazole ring markedly facil-
itates cyclization of the intermediate imidazolium and benzimidazolium halides to the correspond-
ing cyano (alkoxycarbonyl) derivatives of pyrrolo[1,2-a}imidazoles and pyrrolo[l,2-a]benzimida~
zoles.

We have established that the reaction of 1-alkyl-2-cyano(alkoxycarbonyl)methyl derivatives of imidazole
and benzimidazole with o~halo ketones, which opens up a route to the synthesis of the previously undescribed
carboxylic acid derivatives of the pyrrolo[1,2-a]imidazole and pyrrolo[l,2-ajbenzimidazole series, does not
always proceed unambiguously, in contrast to the analogous reaction in the case of 1,2-dialkyl-substituted imid-
azoles and benzimidazoles [1]. In some cases quaternary salts, which are readily cyclized to 7-cyano deriva-
tives of pyrrolo[l,2-alimidazole (IX-XI) without the application of an alkaline agent when they are refluxed in
water, are formed when 2-cyanomethyl derivatives of imidazole (I, I} are heated with «-halo ketones in ace-
tone, Treatment with an alcohol solution of sodium ethoxide in the cold was necessary only for the cyclization
of bromide VIIL.

* See [6] for communication LXXXVIII.
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