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The arylhydrazides of diaryl- and dialkylglycolic acids synthesized earlier showed high antispasmodic
activity [1] and the ability to suppress the growth of tubercular baecilli [2, 3]. The biological activity of
these compounds depends to a large degree on the nature and position of substituents in the benzene ring
on nitrogen. We studied the effect of chlorine in positions 3 or 4 of the benzene ring on nitrogen on the bio-
logical and chemical properties of the arylhydrazides indicated above. m~Chlorophenyl- and p-chlorophenyl-
hydrazides of diaryl- and dialkylglycolic acids (I-XXI, Table 1) were synthesized upon reaction of ethyl
esters of m- and p-chlorophenylhydrazides of oxalic acid (I, I) with aryl- and alkylmagnesium halides by
the scheme [4]

2RMgBr
— CICGHNHNHCOC (OH) Ry
II— XXI

CIC,HNHNHCOC00C, Hy

N-Benzoyl derivatives XXII-XXXVI, Table 2) were obtained upon heating (III-XXT) with benzoyl chloride in
benzene,and N-acetyl derivatives XXXVII-LII, Table 2) were obtained upon heating with acetic anhydride.

The IR spectra (see Fig. 1) of compounds (II) and XV) in the region of 3000 cm™1 in solution show
three bands of free OH- and two NH-groups having frequencies of 3620, 3443, and 3343 cm™!, Upon going
to crystals the frequencies of these bands decreases as a result of formation of hydrogen bonds., The car-
bonyl also participates in formation of the latter, which is indicated by the decrease in frequency of its band
from 1700 cm™?! in solution to 1680 cm™! in crystals. The YC =0 bond in the tertiary hydroxyl has a fre-
quency of 1054 em™, as in the case of other arylhydrazides of benzylic acid [5]. In compound XXXVII) a

G600 §200 2600 1800 1400 1200 oo 600
T v T T T

Ry

0
20F

Tig. 1. IR spectra of chlorophenylhy-
drazides (spectra of solutions in carbon
o N tetrachloride are depicted by a dotted

i
Z: “IK/VU \ line): 1, 2) m-chloro- and p-chlorophenyl-

wh hydrazides of benzylic acid; 3) g-acetyl-
B-m-chlorophenylhydrazides of benzylic

ol , acid.
sol-

o _ ;

25 3

L 2 ' : L L L
3600 3200 2600 1600 1400 206 1000 800 cmm”

Transmission (%)

A, M, Gor'kii Institute, Perm. S. Ordzhonikidze All-Union Scientific- Research Institute of Pharma-
ceutical Chemistry, Moscow. Translated from Khimiko-Farmatsevtischeskii Zhurnal, Vol. 7, No. 1, pp.
10-14, January, 1973. Original article submitted July 26, 1971.

© 1973 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street, New York,
N. Y. 10011. All rights reserved. This article cannot be reproduced for any purpose whatsoever without
permission of the publisher. A copy of this article is available from the publisher for $15.00.

10



TOUQZUDY WIOLY POZI[BISAIO oxoM (XT “IIA) ‘lOUoOTe WIOX] POZI[RISAIO
aroM (JAX ‘AIX ‘IIX TA) ‘oUenjo) WOIJ PoZI[BIsAIo oaem (IXX-TIAX ‘AX IX ‘IX ‘X “IIA ‘A ‘AI ‘IID spunoduio) 4
‘uorgisod Bxed oY) UT SULIOTYD UIBIUOO (IXX)-(AX) ‘vonisod BjoW oyj UL SULIOTYD UTRIU0D (ATX) ~(ITD spunoduroy) x

58 TOENIOPHED 00'8 '2¢'8 | G&'E 368 61y v 0.—691 8 THED 08T IXX
56’8 *O°NIO®*H D S0'8‘0I'8 | €38 262 06y 44 9621 6 My XX
93 TOINIOTHD 18° 968 | £2'¢ 267 61'p ¢4 8441 96 ‘H'D XIX
1601 FO°NIDHMHTD 19°01 ‘89'01 | 9I'g 362 51y are g'g—eel 86 *HD IIIAX
13'¥ 0vc
9e°/ SO*NIDI D 69'2 '66L | BBE 068 18’7 928 [—0.] 98 YHOSHo-d IIAX
9e'L *OENIDI*H™D 0g‘L'qI'L | 8B'e 60 ey v 8181 6 YHPOISHO W IAX
v6'L SOSNIDHTHO®D 9o'L'veL | ST 062 S8y 424 1—0L1 %6 iie] AX
55'8 FOPNIDPHTD 0€'8 ‘0z'8 | 62'¢ 882 107 867 5191 88 Y, -ost AIX
36'8 *OPNID*E 1) 91'9'0g'g | ge'e 98 90'y 0vg r—er! 96 D 11X
96°8 FO°NID*HETD 0,'869'8 | 98'¢ 883 66'C 0¥g £—58] 68 ‘H'D 1Ix
1601 FOSNIDMHED | OGIT'EIIT | ST'E 882 66°¢ 0ve 9—56 16 *H®D X
83'21 FOPNIOFTH™D 1611 ‘vl ] — — - - S—¥21 06 SHD . X
¥9'9 SOENEIOfTHI®D gv'919g'9 | €g'e 8.8 (4 44 081 6 *HOD-d XI
9'9 FO*NCIOTTH®D €79 09’9 | 92'¢ L3 00'¥ RE% L—9el 26 PHUID-w IIA
¥9'e (1 0
8L'9 YOUNIDP RO 8v'0'ea's | ¥9'E Vi3 ov'y %wwme £—381 96 YH®D0%HO-d 1A
8.9 YOPNID®H™D £9'9 ‘18'9 pL'e 254 S0y A 865 v 6—841 6 YH®O0 HD-0 IA
puaq
9e°L fOPNIOFH?E) OI'L &L | lE€ 882 31y 1949 v—€81 96 FHIOPHC-d A
9e'L SOENIDITHD 06'LILIL | ¥ 88 £1'y [ £-281 86 YHPOPHD W Al
v6'L FO*NIDTH®D 00'8 ‘36'L | ¢€b'E 886 or'y 860 191 46 H™D 111
. an | (uumyy| em [ (W x
N om\w eynuno) Teontdug N Emm_w pueq-g puRg-y KBopy | (D) q « PunodioD
JUBATOS Se JoyOdTE ‘BRoeds AN PIRIA
SpIoY SI00A181ANIBIq pue -1Axeiq jo sepzripdy[duoydorom) T TGV

11



TABLE 2, N-Benzoyl and Acetyl Derivatives of m- and p-Chloro-
phenylhydrazides of Diaryl- and Dialkylglycolie Acids C1CH,N(COR)

NHCOC (OH) R,

Com- Yield | Mp Found N Empirical  [Calc. N

pound* R (%) (deg)t ) formula o)
XXI | CgHs 85 199200 | 6,19; 6,00 | CyyHyCIN,Og | 6,14
XX | m-CHCH, | 78 1956 | 571;5,88 | CapHaCIN,Oy | 5,78
XXIV | p-CH,CgH, 08 188—9 | 5.67;5,58 | CoeHnCl,N,O5 | 5,78
XXV | p-CH3OCeH, | 75 205—6 | 5.62:5.39 | CooHpCINO; | 5.42
XXVI | C.H, 92 179180 | 7,80; 7:48 | CioH,CIN,O, | 7,77
XXVI | C,H, 20 227—8 | 6,90;6,67 | CogHaeCIN,Oy | 6.73
XXVIII | CHy, 93 200—10 | 6,30;6,05 | CyHgsCIN,Og | 6,30
XXIX | is0-CyHy 93 199—200 | 6,22; 6,20 | CosHgsCIN,O5 | 6,30
- XXX | CH, 90 2245 | 6,00; 6,15 | CoHuCIN,Os | 6,14
XXXI | m-CHCeH, | 8 936—7 | 5:60:5,51 | CpHaCIN,Og | 5.78
XXXII | p-CHaCeH, 91 937—90 | 5,58;547 | CoeHaCIN,O3 | 5.78
XXX | CH; 92 192—3 | 7.48; 7,51 | CiHuCIN,O; | 7,77
XXXIV CyH, - 90 227—8 6,80; 6,67 | Cy3H,4CINyOg 6,73
XXXV | CHy 86 936—7 | 6,42; 6,16 | ChHaqCIN,O5 | 6,30
XXXVI | is0- CyHy, 92 218—9 | 6,23:6,10 | CpiH44CIN,O; |  6.30
CH,CO CH,CO
XXXVII CeHj 94 185—6 11,36 CgaH;4CIN,O3 10,91
XXXV | m-CHGH, | 91 156—7 10,35 | Cp4HsCIN,O5 | 10,18
XXXIX | p-CHyCeH, 9] 192—3 10,60 | Cp H,,CIN,Oq | 10,18
XL | p-CH,OCeH, | 90 188—9 10,04 | CyzHs3CIN,O5 | 9.46
XLI | m-CICeH, 92 167—8 9,50 | CyaH,ClaN,05| 9,28
XLII P~CICgH 4 91 198—9 9,20 CgoH,5CIgN,Og | 9,28
XLHI | C.H; 92 126—8 14,96 | Cy4H1oCIN,O; | 14,40
XLIV | C,H, 94 159—160 | 12,54 | CioH,yCIN,O5 | 12112
XLV | CgHyy 95 1945 11,38 | CyoHmCIN,O5 | 11,24
XLVI | is0- €Hyy 95 179—180 11,10 CaoHy5CIN,O, | 11,24
XLVII CeHs 83 198—9 10,60 CyoH;14CIN,O4 10,91
XLVIII | m-CHCeH, | 84 213—4 10,50 | Cy4HgCIN,O5 | 10,18
XLIX | p-CHyCeH, 86 195—7 10,08 | C,,H,sCIN;O5 | 10,18
L | C.H, 91 203—4 1,91 | CgH, CIN,O, | 1212
Ll | CHy 90 190—1 10,92 | CoHynCIN,O, | 11,24
LII | i80- C;Hy, 94 213—4 11,00 | CopHyCIN,O; | 11,24

* Compounds XXTI-XXIX, XXXVII-X LVI) contain chlorine inthe meta
position, XXX-XXXVI, XLVI- LI) contain chlorine in the para posi-
tion, For compounds XXHI-XXXVI) Rf = CgHyand R' = CHzfor XXXVII-
LT).

+ Crystallization solvent was glacial acetic acid for XXXI), benzene
for XXX, XXXVII, XLII, XLV), alcohol for XXTI, XXVI-XXVIII,
XXXV, XXXVI, XL, XLVL, XLIX), and toluene for the remaining com-
pounds.

second band of amide (I) occurs in connection with the presence of the N-acetyl group, which also occurs in
N-acyl derivatives of other arylhydrazides of this group [6].

In the UV region (see Table 1) chlorophenylhydrazides of dialkylglycolic acids have two clearly ex~
pressed maxima with a wave length and extinction value similar to values for m-chloroaniline in compounds
(XI-XIV) and for p-chloroaniline [7] for compounds XVII-XXI). Absorption of aryl groups, found on the car-
binyl carbon, is superimposed on this spectrum in hydrazides of diarylglycolic acids, which introduces
changes into both bands.

The series of synthesized arylhydrazides was examined for antitubercular activity. It is seen from
Table 3 that all of the studied compounds have a high ability to suppress growth of tubercular bacilli; how-
ever, the activity falls sharply in the presence of serum. The position of chlorine in the benzene ring on
nitrogen has an effect on activity: the activity is higher at the para-position. Substitution of hydrogen on
the nitrogen bonded to the benzene ring by an acetyl group leads to a decrease in antitubercular activity.

The series of compounds was examined for antispasmodic activity; compound (X'VII) in a dose of 200
mg/kg showed 100% protection from spasms upon electric shock, compound (XIX) showed 80% protection,
and compound (IV) showed 40% [8].

EXPERIMENTAL

m-Chlorophenylhydrazide of Ethyl Oxalate (). We dissolved 9 g of m~-chlorophenylhydrazine [9] in 30
ml of alcohol, added 11 g of diethyl oxalate, and left the mixture for 24 h. Yield of (I) was 14 g 91%); dis-
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TABLE 3. Antitubercular Activity of Chloro-
phenylhydrazides of Disubstituted Glycolic

Acids
Cone. (pg/ml) in which the prepara-
tion is active
Gompound strain Academia strain Hgy Ry
without with | without with
serum serum | serum serum
I 0,25 7,8 — 7,8
v 0,5 15,6 — 15,6
v 0,5 1000 0,5 1000
VIII 0,25 15,6 0,5 126
IX 0,5 125 — 62,5
X 0,125 31,2 0,062 125
X1 0,125 125 0,5 1000
XVI < 0,062 15,6 0,062 62,6
XVIII 0,26 125 0,25 31,2
XIX 0,125 31.2 < 0,062 31,2
XX <0,0075 125 < 0,062 31,2
XXI < 0,062 250 <0,062 126
XLII 3.9 125 — 125

solves in alcohol, benzene, xylene, toluene; platelets with mp 131-132°C (from toluene). Found, %: N 11.30,
11.28. C;yH{,CIN,0;. Calculated, %: N 11.55,

p-Chlorophenylhydrazide of Ethyl Oxalate (). Upon standing for 24 h a solution of 8.6 g of p-chloro-~
phenylhydrazine [10] in 50 ml of aleohol and 8.4 g of diethyl oxalate yielded 12.6 g of (II) (85%); platelets,
mp 154-155° (from toluene). Found, %: N 11.68, 11.71. C;yH;;CIN,O5. Calculated, %: N 11.55.

m-Chlorophenylhydrazide of Benzylic Acid (). To a solution of phenylmagnesium bromide (from 2.4
g of magnesium and 15.7 g of bromobenzene) was added 4.9 g of compound (I). The reaction mass was heated
for 30 min and decomposed with dilute hydrochloric acid. Yield was 6.9 g. The material dissolved in alco-
hol, benzene, toluene,

Compounds (IV-XIV) were obtained analogously from (I} and compounds XV-XXI) were obtained from

(D).

B-Benzoyl-g-m-chlorophenylhydrazide of Benzylic Acid (XXW). We dissolved 1 g of hydrazide (III) in
7 ml of benzene, added 1.5 g of benzoyl chloride, and heated the mixture for 40 min on a water bath with a
reflux condenser. The reaction product separates out upon cooling. Yield was 1.3 g; the material dissolves
in benzene, toluene, glacial acetic acid, alcohol.

Compounds (XXTI-XXXVI) were obtained analogously.

B-Acetyl-g-m-chlorophenylhydrazide of Benzylic Acid (XXXVII), We dissolved 1 g of compound (II)
in 10 ml of acetic anhydride, heated the mixture on a water bath for 2 h, and diluted the reaction mass with
water.

Materials (XXXVIII-LI) were obtained analogously.

IR spectra were measured on an IKS-14 spectrophotometer having LiF and NaCl prisms for pastes in
mineral oil and solutions in carbon tetrachloride. UV spectra were taken on an SF-4 spectrophotometer.
Antitubercular activity was studied by the method described in [2].
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