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SYNTHESIS AND ANTIMICROBIAL ACTIVITY OF SOME
SEC-BUTYLMALONYLDIHYDRAZONES

BAZI SEK-BUTILMALONILDIHIDRAZONLARIN SENTEZ VE ANTIMIKROBIAL AKTIVITELERT

NURAY ULUSOY1, NEDIME ERGENC1, GULTEN OTUK-SANIS2

[stanbul University, Faculty of Pharmacy, Department of 1Pharmaceutical Chemistry, 2Pharmacéutical Mic-
robiology, 34452, Istanbul, Turkey

Several N,N'-Bis (arylidene/aralkylidene) mono
(1-methylpropyl)malonic acid dihydrazides (3-15)
were synihesized by the condensation of mono(I-
methylpropyl) malonic acid dilydrazide (2) with aromatic

aldehydes. Analytical and spectral data (IR, { H-NMR,
EIMS) confirmed the proposed structures. The above
compounds (3-15) were evaluated for in vitro anti-
microbial activity against Staphylococcus aureus ATCC
6538, Staphylococcus epidermidis ATCC 12228,
Klebsiella pneumoniae ATCC 4352, Pseudomonas
aeruginosa ATCC 1539, Escherichia coli ATCC 8739
and Candida albicans ATCC 10231 using the mac-
rodilution method. The results demonstrated thai
compounds 9 and 15 were active against Staphylococcus
aureus and Staphylococcus epidermidis.

Mono (1-metilpropil)malonik asid dihidrazidinin
(2) aromatik aldehidlerle kondensasyonu ile cegitli
N,N"-bis (ariliden/aralkiliden) mono (1-metilpropil)
malonik asid dihidrazidleri (3-15) sentezlenmistir.
Analitik ve spektral veriler (IR, {H-NMR, EIMS)
amaglanan yapilart dogrulamaktadir. Kazamlan
maddelerde (3-15), Staphylococcus aureus ATCC 6538,
Staphylococcus epidermidis ATCC 12228, Klebsiella
pneumoniae ATCC 4352, Pseudomonas aeruginosa
ATCC 1539, Escherichia coli ATCC 8739 ve Candida
albicans ATCC 10231'e karsi makrodiliisyon yontemi
kullamlarak invitro antimikrobial aktivite arastirmast
yapumigtir. Sonuglary, 9 ve 15 maddelerinin Staph-
ylococcus aureus ve Staphylococcus epidermidis'e kars:
aktif oldugu gostermistir.
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Introduction

The observation that several hydrazide
hydrazones showed various pharmacological
activities such as antibacterial (1,2) anthelmintic
(3), antifungal (4), CNS active and antiinf-
lammatory (5) and that hydrazones of ma-
lonanilic acid hydrazide possessed antitu-
berculous activity (6) led us to synthesize
thirteen new hydrazide hydrazones. In con-
tinuation of our studies on the synthesis and
biological activity of mono(1-methylpropyl)
malonic acid (sec-butylmalonic acid) derivatives
(7,8) we report here synthesis, characterization
and antimicrobial evaluation of new N,N'-Bis
(arylidene/aralkylidene) mono (1-methylpropyl)
malonic acid dihydrazides.

Materials and Methods

Melting points were determined on a Biichi 530
apparatus (open capillaries) and were uncorrected.
Elemental analyses were performed on a Carlo Erba
1106 elemental analyzer. IR spectra (KBr) were recorded
on a Perkin-Elmer 577 Grating spectrophotometer.
IH-NMR spectra were obtained with a Bruker AC 200
(200 MHz) spectrophotomieter using TMS as the internal

standard. BEIMS were recorded on a VG Zab Spec (70
eV) instrument.

General procedure for the synthesis of IN, N'-Bis
(arylidene/aralkylidene) mono (1-methylpropyl) malonic
acid dihydrazides (3-15);

0.005 mol of 2 was refluxed with 0.01 mol of the
appropriate aromatic aldehyde in 40 ml of EtOH (96%)
for 3h. The precipitate obtained from the hot ethanolic
solution was purified either by washing with hot EtOH

3. IR (KBr) V (cm-1): 3180 (N-H), 1670 (C=0).
IH-NMR (DMSO-dg) & ppm: 11.35, 11.21 (2s, 2H,
2NH), 8.23, 7.91 (2s, 2H, 2N=CH), 7.61-7.48, 7.25-
6.96 (2m, 8H, Ar-H), 4.95, 3.92-3.85 (d, J=8.14 Hz,
m, 1H, CO-CH-CO), 2.39-2.24 (m, 7H, 2Ar-CH3, CH),
1.63-1.47,1.35-1.09 (m, 1H, m, 1H, CHy), 1.00-0.86
(m, 6H, 2CH3).

15: IR (KBr) V (cmrl): 3160 (N-H), 1685(C=O).
IH-NMR (DMSO-dy) Sppm: 11.51, 11.41 (2s, 2H,

2NH), 8.10,7.79 (2s, 2H, 2N=CH), 7.75-7.66 (m, 2H,
2 furan 4-H), 7.29-6.81 (m, 6H, 2 CH=CH, 2 furan
3-H), 4.73, 3.92-3.87 (d, J= 8.20 Hz, m, 1H, CO-
CH-CO), 2.32-2.16 (m, 1H, CH), 1.52-1.41, 1.23-1.15
(m, 1H, m, 1H, CHp), 0.95-0.84 (m, 6H, 2 CH3).
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Determination of antimicrobial activity

All of the compounds (3-15) were tested for anti-
microbial action against some bacteria (Staphylococcus
aureus ATCC 6538, Staphylococcus epidermidis ATCC
12228, Klebsiella pneumoniae ATCC 4352, Pseudomonas
aeruginosa ATCC 1539, Escherichia coli ATCC
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8739 and one fungus (Candida albicans ATCC 10231)
using the macrodilution method (9). Mueller Hinton
Broth (Difco) and Mueller Hinton Agar (Difco) media
were used in the tests.
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Table 1. Some characteristics of compounds 3-15

Formula Mo pe Yield Analysis calod./found
Comps A (molewto) [ °c] (%) ¢ H N

3 C_E CH_(4=) C__H_NO 249-50 89,68 70,38 7018 14.27
64 3 2%3;2 2)2 70,83 T.21 14,50

4 ¢ _H OCH_(2-=) C_H N O .1/2H 0 241-42 90.69 63,72 674 12,92
643 23 2?4§3450) 2 64,00 6.50 13,05

s C_H OCH_(3=) C.__H__NO 218-19 88,20 65.07 6064 13,19
643 2?423 2)4 65.26 6.67 13.42

6 C_H COOE(4=) C._E NO >300 81,11 61,05 5,34 12,38
o ?352443)6 61,70 5,00 11,64

1 C_H NO_(2-) c_.H_¥.0 256257 90465  55.50 4.88 18.49
642 252242)6 55.43 4,90 18456

8 c_H ¥o_(4-) C.H NO_.BO  260=61 8T.13  53.38 5.11 17.78
642 21(2,2,264?) 2 53.17 4.64 17.58

9 0633(N02)2(2,4-) €518,0%3% 6 237=38  90.55 22.2; ;.;g ig.ig

(544.45) ° ‘ ‘

10 ¢ B (c1) (2,6=) C_HE_ClNO 244<45 96,17 50622 4,01 11,15
632 21(§82 22§ 2 5051 3,88 11,11

11 ¢ (0E)(Br)(2,5=) C_.H_Br¥NO 263=64 92,73 45,50 4,00 10,10
63 Qlé; §6§'4 45040 3.88  9.64

12 ¢ B (oc_HJI(OE)(3,4-) C. H NO HO 24142 97.61 59.74 6,81 11.14
673 (0¢,1d 25(;32453) 2 59.44 6,52 10.58

13 ¢ _H_(0CH_0)(3,4=) c ,H _NO 229=30 88,62 61,05 5¢34 12,38
632 ?252443)6 60,21 5.43 12.97

14 2-thienyl B NOS  233-34 B4.84  54.23 5.35 14.88
lzﬁ ‘;')2 2 54060 5.40 14,99

15 5-Nitro-2-furylethenyl 021322n608 228=29 93,53 51,85 4655 17.27
(486.45) 51,85 4.42 17.23

Results and Discussion

Mono (1 - methylpropyl) malonic acid
dihydrazide (2), was obtained by refluxing the
corresponding ethyl ester (1) with hydrazine
hydrate (7,10). Condensation ol 2 with app-
ropriate aromatic aldehydes (11) yielded the
corresponding hydrazones (3-15) (Table 1 and

Scheme 1). The synthesized compounds were
confirmed by the elemental analyses and their
structures  were  elucidated by using IR,
IH-NMR and EIMS spectrometric data.

In the IR spectra of the compounds N-H
and C=0 stretching absorption bands were
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observed between 3200-3140 and 1700-1670
cmrl, respectively. The absorption bands
associated with other functional groups ap-
peared in the expected regions. The TH-NMR
spectral data were also consistent with the
assigned structures. The TH-NMR spectrum
of 3 and 15 revealed the presence of two
geometric isomers as the NH, N=CH and

C-H protons resonated as two singlets at &
11.35,11.21; 823,791 and 11,51, 11.41; 8.10,
7.79 ppm (12) and a doublet and multiplet

at 0 4.95, 3.92-3.85;, 4.73, 3.92-3.87 ppm,
respectively. The signals of these protons
appeared as a pair of signals owing to
different steric arrangement of hydrazide-
hydrazone functionality in the stereoisomers.
This steric arrangement might be attributed
to the hindered rotation of azomethine linkage
(13). The absorbtion bands associated with
other functional groups appeared in the expected
regions(8).

EIMS of a representative example from the
series, 3, supported the expected structures
(14). The molecular weight was confirmed
by the molecular ion at m/z 392 (6.36%). EI
mass fragmentation pattern of 3 is depicted
in Scheme 2.

Compounds 3-15 were evaluated for an-
timicrobial activity against some bacteria and
one fungus. 9 and 15 showed activity against
Staphylococcus aureus ATCC 6538 and
Staphylococcus epidermidis ATCC 12228
with MIC values of 15.62, 0.97 pg/ml and
0.24, 0.97 pg/ml, respectively.
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