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ABSTRACT

1-(5-benzoyl-1H-1,2,3-benzotriazole-1-yl)2-chlofwmeione was condensed with 5-amino-2-hydroxy berewciat
(5-Amino Salicylic acid). The resulting 5-(2-(5-kegl-1H-1,2,3-benzotriazole-1-yl)2-oxoethylamine)&iroxy
benzoic acid was characterized by elemental amabysd spectral studies. The transition metal cleslatf the same
were prepared with Cli, Ni** , Cd* , M*" and ZA" and characterized by IR spectral studies and mtgne
properties. The antimicrobial activity of ligand cits metal chelates were screened against vargram-positive
(+) and gram-negative-f) organism. The results show that all these sanmglesnore or less active agents against
various organisms.

Keywords: 5-benzoyl-1H-benzotriazole, 5-Amino Salicylic édcMetal chelates, spectral studies, magnetic mgmen
antibacterial and antifungal activity.

INTRODUCTION

Compounds containing triazole have attracted muatérést because of their biological applicationd]land are
used as dyes and photographic chemicals[5]. Fumthiex, triazole appears frequently in the structufesarious
natural products[6]. Triazole containing compouragigpear in many metabolic products of fungi and
marine animals. The coordination chemistry of wlazand benzotriazole derivatives was studied du¢heir
importance in industry, agriculture and their bgitml activity[7-10]. In view of the above factsdaim continuation
of our interest in studying the ligating behavidrsoch compounds[11], therefore the present papempdse the
synthesize and characterize the solid complexeth@fnewly ligand containing the triazole moieti&s(2-(5-
benzoyl-1H-1,2,3-benzotriazole-1-yl)2-oxoethylamiashydroxy benzoic acid with 2y C/*, Ni*, Mn** Co**
and investigate their antimicrobial effects towas#sne Gram-positive and Gram-negative bacteria. Whele
work is summarized in scheme-1.

MATERIALS AND METHODS

All the chemicals used were of pure grade (Merak BrD.H). The melting points of all complexes wedetermined
by open capillary method and were uncorrected.

Synthesis of ligand HL

A mixture of 1-(5-benzoyl-1H-1,2,3-benzotriazoled)2-chloroethanone (BBCE) (0.01mol) and 5-aminbticgéc
acid in ethanol (0.01mol) was added gradually anrdemperature. Sodium bicarbonate (0.01mole) wagd in
the mixture and refluxed it on water bath for &hbsequently ethanol was distilled off and the lungss obtained
and the air-dried. The ligand used to prepare notiglates.
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BBOEAHB- Metal Chelates ©

Where Mt : Cu'2, Ni*2, Co*2, Mn*2, Zn"2

Synthesis of Chelates

The Cd*, C&*, Ni*, Mn** and Zr3" metal ion complexes of BBOEAHB have been prepameal similar manner.
The procedure is as follows:

0.01 mole corresponding ligands were dissolveddntel and 0.005 mole metal salts also dissolvethimimum

quantity of alcohol. The resultant pH 4-5 (for *&upH 6.0 (for Nf?and Cé% and pH 5.6 (Mifand Zri?) was

maintained by adding of sodium acetate and refluxedvater bath for 4 h. The solid mass was filteredshed
with 1:1 mixture of water-ethanol and dried. Theceatage yield of chelates was in the range of %047 All the

chelates were powdered well and dried alG@ver a period of 24 h.

Measurements

The C, H and N contents of metal chelates wererahded on elemental analyzer Thermofiniggan 11GkKFIEA
(ITALY). The metal contents were estimated usirandard methods [12]. The halogen content was déetedtby
Carius method [13]. The infrared spectra (KBr) weeeorded in the range 4000-600 tmwith a nicolet -760
spectrophotometer. A reflectance spectrum of ligaad recorded on a Beckman —DK-2A spectrophotomsstieg
MgO as reference. Magnetic susceptibility was messby Gouy’s method[14] at room temperature (3QQ&ng

Hg [Co (CNS)] as calibrant[15], and the effective magnetic motfeom relation[16], eff =2.84/ Xmx T,
where T is the absolute temperature. Diamagnetiections were made by using Pascal’s constants.

The ligand and their metal chelates were screetD@0 ppm concentration in vitro for their antifuhgetivity
against three fungi viz. Penicillium expansum, Ngpora sp. and Asperginus niger. The antifungaigcof the
compounds was measured by cup plate method[17. ddys old cultures were suspended in potato deximgar
(PDA) medium and autoclaved at 128D for 15 minutes at 15 atmospheric pressure. Theepége inhibition of
fungi was calculated after 5 days using the forngiven below,
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100( X -Y
% of Inhibition=¥

Where X = area of colony in control plate (withsample)
Y = area of colony in test plate.

To assess the biological potential of the ligantts their macro cyclic complexes, laboratory expernits have been
conducted. The following techniques have been tmetthe antimicrobial activities of these compounds

In this technique sterilized hot nutrient agar reediand 5 mm diameter paper discs of Whatman wezg[18-19].
The agar medium was poured into the petri platdger/Asolidifications, the petri plates were stoiadinverted
position so that there was condensation of watéiherupper lid. Solutions of test compounds in DMi8G00 and
1000 ppm concentrations were prepared in whichsdiggre dipped in solution of the test sample plamedeeded
plates. The petri plates having these discs orséleeled agar should first be placed at low temprerditw two or
four hours to allow for the diffusion of chemicdlsfore being incubated at suitable optimum tempega28 + 2°C
for 24-30 hours. After the expiry of their inculmatiperiod, the zone of inhibition associated with treated disc
was measured in mm. The compounds were testedsadacillus subtills, Staphylococcus aureus grasitpe
(+) and Escherichia coli, Salmonella typhi gram-ateg ) organism.

RESULTS AND DISCUSSION

The synthesis of ligandas performed by method reported for 5-benzoyl-tH®ro ethanone)-benzotriazole. The
C, H and N of ligand are consistent with predicstdicture. The NMR spectra of the ligand gave thdtiplate
between 7.5-8.8 ppm for aromatic protons, singlet at 4.ppm for aryl amines(Ar-NH-) , singlet at 5.8%pm for
aromatic —OH group (Ar-OH), singlet at 1B@pm for -COOH and singlet at 4.8 ppm due to the aliphatic —GH
group protons. Thus the structure of ligand is tord. The complexes are microcrystalline coloupedvders
having melting points higher than the ligands. Tlaeg stable in air at room temperature. All compisugave
satisfactory elemental Table-1.

Infrared spectra

The IR spectrum of ligand HL, the sharp bands @uB-benzoyl benzotriazole. The bands were obseat&860
and 1379 cl[20]. The inflextious at 1489 is due to -GHyroup. The strong band at 1697 tis attributed to C=0
of carboxylic group of salicylic acid. The sharpnbaat 3127 and 3495 ¢hdue to aromatic —OH group. The IR
band at 1316 cifdue to secondary —NH— group.

Magnetic moment and electronic spectra

The room temperatung value for the C& complex (4.68 B.M.) suggest high spin octahedralngetry, which is
further supported by the electronic spectral date reflectance spectra bands of the complexeslaserved at
7986 — 8965, 15270 -15289 and 22729 -22749, assignable t8T14(F) — *Ta(F) 1), *T19(F) — *Agg (F) (v2)
and*T4 (F) — *T14 (P) (s) transitions, respectively[21].

In the Ni”? complex, perr value at room temperature 3.36 B.M. as expecteddor coordinated spin free Ni
species. The reflectance spectra of th& dbmplex, exhibit two strong bands at 15365-15389" @md 22505-
22599 cr, assignable t8A,, (F) — T4 (F) and®Ay, (F) — *T14 (P) respectively [22]. The spectral bands are well
within the range observed for tetra coordinate ledaal complexes reported earlier[23-24]. Theé@omplex
exhibit normal magnetic moment (2.13 B.M.) indiogtithe distorted octahedral geometry, which isgreament
with data reported by several research worker2f5-These complex show broad asymmetric bandserégion
15965-15985 crhand at 23266 cthassignable téBlg — ZAlg and charge transfer transition respectively [2]-28
These results reveal the distorted octahedral gegrime this complex. The former band may be duéap—> szg
accounted due to Jahn Teller effect suggestinghyea distorted octahedral geometry for this corjgRj. zn"
complex is diamagnetic as expected for d10 systents may have tetrahedral geometry[30-31]. Theraois
evidence for the characteristic bands of coordihatater in IR spectra.

The electronic spectra of the KMrexhibited three spin allowed bands in the regio83D6— 16845 cih, 18350 —
18364 crit and 23870 — 23895 chassigned to the transitiof& 13— *T14 (*G), *Arg— T2y (‘G) and®A 13—,
4Tlg (*P) respectively, indicating octahedral geometry-332 The observed magnetic moment (5.45 B.M.)hef t
complex indicates high spin octahedral environnjgl.
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Antimicrobial activity
The examination of antimicrobial activity of ligarahd its all heterochelates reveals that the ligantdoderately

more or less active against various organisms,ewdlil the heterochelates are more active thandigAmong all
the heterochelates the €wehelate is more active against organism used.

The result indicates that the Cu (Il) and Zn (IRhibits higher activity towards most of the plardtipogenic
organisms studied than the ligands. The other noetaplexes did not show any significant increasadtivity as
compared to the ligands. The results suggest #ddtion in structure on coordination affects tmevgh of micro
organisms and may result in to inhibitory or redhrcin toxicology of metal ions towards some orgamé[35].

Table 1 Analytical and physical data of ligand anccomplexes

vield Elemental Analysis (%)
Ligand / Complexes | Molecular Formula| M.W. g/mol (°c) Found (Calc.) BHKZ
C H N M o
63.45 | 3.84 13.45
HL CoaHieNOs 416 0 | (63.46)| (3.85)| (13.46)| - -

+2 +2 57.79 | 3.71 12.24 | 6.93

42 42 58.09 | 3.73 12.31 | 6.44

+2 +2 58.07 | 3.73 12.31 | 6.98

Lo 2 57.67 | 3.70 12,21 | 7.13

2 2 58.32 | 3.74 12.36 | 6.06

Table-2 Antimicrobial activity of ligand HL and it's metal complex

Zone of inhibition (in mm )
Compound PeniciIIiuﬁ’]ntlfuggaéf?rt‘lll\jlsty = Antibacterial Activity
perg 9'0S 1 Bacillus substilis | S.aureus| S. typhii  Escherichia coli
expansum Niger Pora sp.
Ligand(HL) 20 15 10 20 13 10 10
(HL)-CW#* 34 29 26 22 25 11 23
(HD) ~Ni** 29 26 24 20 24 12 24
(HL),-Co* 20 28 30 18 19 10 19
(HL) -Mn* 25 20 21 20 25 09 22
(HL) 2-Zn** 15 10 12 10 12 10 09
CONCLUSION

» The ligand molecule acts as a tetra dentate ligaatl the studied cases of complex.

» Octahedral structures for Ni (1), Co (1), and Mih) complexes, tetrahedral polymeric structure Zar (Il), and
distorted octahedral for Cu (Il) complex have btanatively proposed.

» Present work will contribute in the field of newti@ingal for some plant pathogenic organisms.
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