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ABSTRACT

A series of new acid hydrazides have been syndtebiz reaction of novel ligands Acetic acid
(3- chloro — 4 — hydroxyl benzylidene )-hydraziég, (Acetic acid (2 — nitro — benzaylidene )-
hydrazide (B) with cadimium (II) bromide , Thesewneomplexes were characterized by
elemental analysis, IR spectroscopy and UV spet#diniques. The changes observed between
the FT-IR and UV-Vis spectra of the ligands andhaf complexes allowed us to establish the
coordination mode of the metal in complexes . Tésults suggest that the Schiff bases
coordinate as univalent anions with their two deéatd, O donors derived from the carbonyl and
azomethine nitrogen . This newly synthesized congsolnave been tested against grampositive
bacteria (Bacillus subtilis and Staphylococcus ais)eand gram-negative bacteria (E.coli and
Salmonella typhi ) for their antibacterial activity

Keywords: synthesis, Characterization, Antibacterial Actegti Cadimium complexes;
Hydrazide ligands.

INTRODUCTION

Cadimium plays an important role in biological atftemical processes. It also forms useful
amalgams with many metals, which find various agtions in diverse fields. Due to the
numerous applications and the toxic nature of aamgyand cadimium compounds, there is a
need for simple and accurate analytical methods @llaw for the rapid determination of
cadimium content in samples [1]. Cadimium is on¢hef most toxic heavy metals on earth. The
toxicity of cadimium depends on its occurring forrmiie coordination chemistry of cadimium
(I1) differs from most other transition metals dteeits large size and d10 configuration. Its
interference in biological systems, and its potdrds a toxin or as a medicine, has required a
better understanding of its coordinative propej@es].
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The coordination chemistry of transition metalshwigands from the hydrazide family has been
of interest due to different bonding modes showrth®se ligands with both electron rich and
electron poor metals. Schiff bases play an impontale in inorganic chemistry as they easily
form stable complexes with most transition metakio

Hydrazides possessing an azometine -NHN=CH- Praonstitute an important class of
compounds for new drug development. Therefore, nt@sgarchers have synthesized these
compounds as target structures and evaluated bi@ogical activities. Acidhydrazides have
requently been investigated for testing their ptigdity as tuberculostats [1-4]. Hydrazides and
their condensation products have displayed divessee of biological properties such as
bactericidal [5-7], anti-fungal [8], anti-convuldd®,10], anti-helmintic [11], anti-tumor [12-15],
anti-leprotic [16], anti-malarial [17], anti-cancgi8], anti-depressant [19], anti-HIV [20],
analgesic-anti-inflammatory [21], leishmanicidaR[2vasodilator activities [23].

In this paper, we are reporting the synthesis, adtarization and biological activities of Schiff
base derived from reactions of cadimium (ll)bromidth Acetic acid ( 3 — chloro - 4- hydroxyl
- benzylidene) - hydrazidé\j and Acetic acid (2 — Nitro - benzylidene) - hyzide (B) .

The aim of this work is to synthesize new Schdkés and their metal complexes and to study
their coordination behaviour, spectral and biolagiactivities against various microorganisms.

MATERIALS AND METHODS

Experimental

All chemicals used were of A.R. grade (either oDBI. or Excel-R or Extra pure E. Merck

quality). The structures of the compounds wererdateed by elemental analysis . The UV- Vis
spectra in CBCN were recorded with a Wpa bio Wave S2 100 spphbttmometer. IR spectra

(KBr) are recorded on a Perkin-Elmer 283 spectropheter . Melting points of the compounds
are determined in open capillary tubes and arermected.

Preparation of the Ligands

Synthesis of Acetohydrazide

Acetic acid ( 5mmol) was refluxed with hydrazinedmgte (5mmol) in 50 ml ethanol for 4 hrs .
The solid obtained was filtered off, washed witHdcavater. The white crystals obtained was
recrystallized from ethanol and dried to give fiduct . Scheme 1 .

CH;COOH + NH.NH..xH,0 — CH;CONHNH, + H0
Scheme 1. Schematic representation of formation éfcetohydrazide compound

Equimolar mixure of the the corresponding prodacefohydrazide ) (6mmol) were refluxed with

the derivative aldehyde i.e 2 — nitro benzaladehgdd 3- chloro — 4- hydroxyl benzaldehyde

(6mmol) in 50 ml ethanol for 4 hrs . The produditained were filtered , washed with ethanol , and
dried . Color (white) , yield ( 76%) foA( , and Color (white) , yield (66%) foBj . Scheme 2 .
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CHsCONHNH, .+ C;HsNO; _€thanol . cH,CONHN

CH—CgH4NO, + Hapg

CH;CONHNH, 4 C/HsClO, -€thanol . cH.CONHN CH—=CgH4CIO2 + Hpo

o NO,

//
H3C —C—NH—N —CH

Acetic acid (2 — Nitro - benzylidene) - hydrazid®) (.

cl
0
HaC 4 CH
— C—NH—N=
3 OH

Acetic acid ( 3 — chloro - 4- hydroxyl - benzyhég - hydrazid€A)
Scheme 2. Schemaéipresentation of Ligands formation of compounds

Formation of the Complexes

Acetic acid ( 3 — chloro - 4- hydroxyl - benzylidee) — hydrazide Cadmium (Il) (C)

Cadmium bromide (4 mmol) was dissolved in absohadetonitrile (10 ml) , the mixture was
then introduce into (4mmol) of Acetic acid (3 are - 4- hydroxyl - benzylidene)-hydrazide
(A) in10 ml of ethanol . The mixture

was stirred magnetically at room temperature. Tieeipitated complexes were filtered, washed
with ether and dried in a desiccator for few da&slor (milky) , yield ( 68%) .

38oN>O; + CdBp — CigH1sN4OsCdBr

Acetic acid (2 — Nitro - benzylidene)-hydrazide admium (1) (D)

Complex D) was synthesized in a similar manner to that usedcomplex C), reacting a
mixture of B) (4 mmol) and cadmium bromide (4 mmol) in THF ¢Q). Color (milky) , yield
(56%) .

ddN30; + CdBp — CigH1gsNgOsCdBI,
RESULTS AND DISCUSSION

The complexes [Acetic acid (3 — chloro - 4- hydroxenzylidene )-hydrazide] Cdj (C ) and
[Acetic acid (2 — Nitro - benzylidene )-hydrazidef(lT) (D) were prepared in good yield by
stirring stoichiometric amounts of CdBand @) and 8) . ( Fig 1 . ) . The complexes were
characterized by the usual methods: elemental sisallr and UV- Vis spectra . The complexes
are stable in air and are soluble inorganic sol/anich as HC@land DMSO, less soluble in
methanol,ethanol and insoluble in and water ahéxane.The physical and analytical data are
summarized in Table 1.
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W H3C\C/O\ Br e E

[

CH3—C—NH—N=—=CH_—_R + CdBn, .
N — NH
v |

Br H
H &
CH |
L R

NO,
where R = or
Cl
OH

Fig . 1. Schematic representation of metal compldormation of compounds

Table 1. The physical and analytical data of the ¢jands and complexes

s/n Compound Molecular formulae Molepular mo. p. Solubility Elemental analysis Found ( calc .)
no. weight c H% M% N%| C% 0%
1. A CoHoN2O:Cl 2285 | 166 |  THF (g:gzn - (igﬁgg) (g:gg) (ﬁﬁgi)
2. B GHoN3O; 207 215 | THF (jgg) - (38323) (ggiig) ég:ig)
3. c GaHigNiOsCl,CdBr, | 729 176 | THF é:i;) (12:22) (;:gg) (33122) (12&%
] o | cwocm | me | o] e | jen] ealacl e

Table 2. IR Spectral Bands of Ligands and Its Compxes

IR in KBr pellets , cr?

S/n Compound noJ v(C=N) | v (N-H) | v(N-N) | v(C=0) | v (Cd- O) | v (Cd-N)
1. A 159: 3175 1003 1676

2. B 1625 3084 1024 1677 - -
3. C 158¢ 317t 105t 166: 473 541

4. D 1615 3084 1033 1669 483 533

Electronic spectra
The formation of the cadmium(ll) complexes was atemfirmed by UV-Vis spectra. The
absorption spectra of the diamagnetic Cd(Il) coxgdgewere recorded as -4 CHsCN

solutions in the range 200-800 nm using a quanettel of 1 cm path length. The complexes
show only the charge transfer transitions which banassigned to charge transfer from the

ligand to the metal and vice versa, no d-d tramsiéire expected fondCd(Il) complexes [24] .

When compared complexes with the free ligands sahave shifts frequency. The data of The
spectra of the cadmium(ll) complexes in €Ml solutions are shown that absorption band
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observed at 269 and 326 nm is attributed-ter * electronic transition of the hydrazide (—-NH-
N=C-) group involving the whole conjugation.

Infrared spectra

The infrared spectra of the complexes taken inréiggon 400—4000 cmwere compared with
those of the free ligands. There are some sigmifiazhanges between the cadmium(ll)
complexes and their free ligands for chelation gseeted. The main stretching frequencies of
the IR spectra of the ligand#\ (and B) and their complexes are tabulated in Table 2. An
exhaustive comparison of the IR spectra of thenliigaand complexes gave information about
the mode of bonding of the ligands in metal comgéexThe IR spectra of [CdA]Bcomplexes,
the ligands act as a neutral bidentate throughatttenethine and carbonyl groups [24]. The
characteristic IR bands of Cd(ll) complexes are63,61669 crit (v (C=0) carbonyl), 1588,
1615 cm' (v (C=N) ( azomethine),& ) and D ) complexes respectively. The spectrum of the
ligands have been observed fo(C=0) at 1676, 1677 cmand v (C=N) at 1593, 1625 cih
respectively ( A and B ) [25]. The azomethine bandhifted to lower frequency in all metal
complexes, suggesting that this group takes pardandination. The coordination of nitrogen to
the metal atom would be expected to reduce thdretedensity on the azomethine link and thus
cause a shift in the C=N band. Moreover, in thecspeof the complexes, a considerable
negative shift inv (C—O) are observed indicating a decrease in the btrgfdorce constant of
C-0O as a consequence of coordination through theongiHsoxygen atom of the free ligands
[26]. In the FT-IR spectra the band due to N-Htstimg in the free ligands occurs in the 3175,
3084 cm region and remains unaffected after complexatidiis Pprecludes the possibility of
coordination through the hydrazine nitrogen atorne Emall shift to higher frequency of the
band due tov (N-N) can be taken as additional evidence of th&igyeation of the azomethine
group in bonding. This result is confirmed by thresence of a new band at 541, 533*@nd
473, 483 crit; these bands can be assignedvttM—O) and v (M—N) vibrations, respectively
[27].

Antibacterial Activities

Antibacterial activity of A and B ligands and itsetal (II) complexes were studied against
grampositive bacteriaB@cillus subtilis and Staphylococcus aureaad gram-negative bacteria
(E.coli and Salmonella typhi at a concentration of 50g/ml by agar cup plate method.
Methanol system was used as control in this methibd.area of inhibition of zone measured in
mm.[28] .

Table 3 : Antibacteaal activities of the ligands and complexes

Zone of inhibition mm

S/n Cﬁg‘p' Gram +ve Gram -ve

" | Bacillussubtilis | Staphylococcus aureus | Salmonella typhi | E. coli
1 A 55 67 65 54
2 B 44 65 77 63
3 C 59 74 75 71
4 D 68 58 72 59
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The antimicrobial activity of the ligands and itetal(ll) complexes are presented in Table 3 .
The data suggest that all the samples are toxioatderia . The data also suggest that the
percentage of bacteria is inhibited in the range4fto 75% . All the compounds have good
microbicidal activity.

CONCLUSION

This study reports the successful synthesis oftithee compounds in good yields arftbm the
elemental analysis, UV-Visible, and IR spectiata it was possible to determine the type of
coordination of the ligands in their metal compkexim the complexes, it is concluded that the
ligands acts as a neutral bidentate through thenattone nitrogen atom and carbonyl groups
and all the compounds have good microbicidal agtivi
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