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ABSTRACT

1-(5-benzoyl-1H-1,2,3-benzotriazole-1-yl)2-chlof@@ione was condensed with 2-amino acetic acid €iGdy).
The resulting 2-(2-(5-benzoyl-1H-1,2,3-benzotriazblyl)2-oxoethylamino) acetic acid was charactedizby
elemental analysis and spectral studies. The ttamsimetal chelates of the same were prepared GitH, Ni** ,
Co®* , Mrf* and ZA" and characterized by IR spectral studies and mégmpeoperties. The antimicrobial activity
of ligand and its metal chelates were screenedragjaiarious gram-positive (+) and gram-negative frganism.
The results show that all these samples are motessractive agents against various organisms.

Keywords: 5-benzoyl-1H-benzotriazole, Glycine, Metal chedatéR/NMR Spectroscopies, Magnetic Moment,
Antibacterial and Antifungal activity.

INTRODUCTION

Compounds containing triazole have attracted muatérést because of their biological applicationgl[land are
used as dyes and photographic chemicals [5]. Rumibre, triazole appears frequently in the structwgvarious
natural products [6]. Triazole containing compoumgpear in many metabolic products of fungi andnitive

marine animals. The coordination chemistry of wlazand benzotriazole derivatives was studied du¢heir

importance in industry, agriculture and their bgtal activity. In view of the above facts and wntinuation of our
interest in studying the ligating behavior of summpounds [7-10] , therefore the present paper dsmihe
synthesize and characterize the solid complexeth@fnewly ligand containing the triazole moieti@s(2-(5-

benzoyl-1H-1,2,3-benzotriazole-1-yl)2-oxoethylamimeetic acid with Zf, C/*, Ni*, Mn** Cc&?*and investigate
their antimicrobial effects towards some Gram-pesiand Gram-negative bacteria. The whole worluremarized
in scheme-1.

MATERIALS AND METHODS

All the chemicals used were of pure grade (MerakB&rD.H). The melting points of all complexes wertermined
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 glycined@mol)
in ethanol was added gradually at room temperagwdium bicarbonate (0.01mole) was added in theurgxand
refluxed it on water bath for 6 h. Subsequentlyanath was distilled off and the lump mass obtained the air-
dried. The ligand used to prepare metal chelates.
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Synthesis of Chelates
The Cd*, C&*, Ni**, Mn?" and Zri* metal ion complexes of BBOEAA have been prepaned similar manner.

The procedure is as follow.

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 Cd?) and pH 5.6 (Mifand Zri?% was
maintained by adding of sodium acetate and refluxedvater bath for 4 h. The solid mass was filtergdshed
with 1:1 mixture of water-ethanol and dried. Thecgatage yield of chelates was in the range of 046 All the
chelates were powdered well and dried al@®@ver a period of 24 h.
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2-(2-(5-benzoyl-1H-1,2,3benzotriazole-1-yl)-2-oxoethylamino)acetic acid

(BBOEAA=HL)

Metal Salt

Where Mt : Cu*2, Ni*2, Co™2, Mn*2, Zn*?
BBOEAA- Metal Chelates

Measurements

The C, H and N contents of metal chelates wererahded on elemental analyzer Thermofiniggan 11GkKFIEA
(ITALY). The metal contents were estimated usirandard methods [11]. The halogen content was déetedtby
Carius method [12]. 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 mestkby Gouy’s method [13] at room temperature (RD@sing

Hg [Co (CNS)] as calibrant [14], and the effective magnetic reatrfrom relation [15] ueff =2.84/ Xmx T,

where T is the absolute temperature. Diamagnetiections were made by using Pascal’s constants.
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The ligand and their metal chelates were screetD@0 ppm concentration in vitro for their antifuhgetivity
against three fungi viz. Penicillium expansum, Nigpora sp. and Asperginus niger. The antifungaigcof the
compounds was measured by cup plate method [1Ng. days old cultures were suspended in potato aextagar
(PDA) medium and autoclaved at 120D for 15 minutes at 15 atmospheric pressure. Theepéage inhibition of
fungi was calculated after 5 days using the forngiven below,

100( X =Y
% of Inhibition:Q

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

The antimicrobial activity of each extracts was swad by paper disc diffusion method [17]. In tl@shnique
sterilized hot nutrient agar medium and 5 mm di@mpaper discs of Whatman were used [18]. The agatium
was poured into the petri plates. After solidifioas, the petri plates were stored in inverted tpsiso that there
was condensation of water in the upper lid. Sohgi®f test compounds in DMSO in 500 and 1000 ppm
concentrations were prepared in which discs weppatl in solution of the test sample placed on skptiges. The
petri plates having these discs on the seededshgaitd first be placed at low temperature for twdomr hours to
allow for the diffusion of chemicals before beimgibated at suitable optimum temperature 28°€ Zor 24-30
hours. After the expiry of their incubation periathe zone of inhibition associated with the treatbst was
measured in mm. The compounds were tested agaaciituB® subtills, Staphylococcus aureus gram-pasiti) and
Escherichia coli, Salmonella typhi gram-negativg 6rganism. All experiments were performed in toate and
ciprofloxacin was used as standard drug [19].

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 predics¢édicture. The NMR spectra of the ligand gave thatiptate
between 7.5-8.4 ppm for aromatic protons, singlet at 3.@pm for alkyl amines (R-NH-) , singlet at 113(pm

for —-COOH and singlet at 3.6 ppm due to the aliphatic —GHyroup protons. Thus the structure of ligand is
confirmed. The complexes are microcrystalline caddupowders having melting points higher than ibgands.
They are stable in air at room temperature. All poands gave satisfactory elemental Table-1.

Table 1 Analytical and physical data of ligand anccomplexes

Elemental Analysis (%)

Ligand / Complexes | Molecular Formula| M.W. g/mol z(é(él(; Found (Calc.) B“ﬁ
C H N M

n cno | s | seeo @ AT RE |

(HL), Cu™ CadHsoNsOs CU 75754 | 57.04 ég:gg) é:gg) (ﬂ:;g) (ggg) 1.94
(HL), Ni*? CadHaoNsOs Ni*2 75269 | 52.00 (gj:;g) é:gg) &2:2% (;:;g) 2.92
(HL),Co" CaHzoNgOo Co™? 752.93 54.12 (gﬁg) (g:gg) &jg% (;:gg) 3.94
(HL), Zn*® CaHaoNgOg Zn'*? 759.38 60.44 ég:;g) g:gg) (ﬂ:;j) (g:gg) -
(HL)> Mn* CaHsoNsOo Mn*2 74893 | 53.05 (gi:j% (j:gg) (ij:gg) (;:gg) 5.68

Infrared spectra

The IR spectrum of ligand HL, the sharp bands @uB-benzoyl benzotriazole. The bands were obseat&x860
and 1376 cm [20]. The inflextious at 1458 cfare due to -CH group. The strong band at 2982 and 3055 @n
attributed to -OH of carboxylic group of glycinee\@ral bands appeared between 1500-160bregion may arised
from aromatic breathing. The IR band at 1121*doe to aliphatic secondary —~NH- group.

Magnetic moment and electronic spectra

Examination of data of the metal content in eaampound revealed a 1:2 metal: ligand (M : L) stadchéry in all

of the complex of divalent metal ions. Magnetic nemtn(.;) of each of the metal complex is given in Table-2.
Examination of these data reveals that all comgl@tker than that of Zhare paramagnetic while those ofZare
diamagnetic.
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Table-2 Magnetic moment of ligand HL and it's metalcomplex

Heterochelates it (BM) Electronic spectral data (cnt) Transition
. 24616 Charge transfer
(HL)-CW? 1.94 14966 ZBfJ N
24 22314 Ao Tig(P
(HL)-~Ni 2.92 15725 3A12:3T135F))
24936 “T1g(F) = T2o(F)
(HL)-Co* 3.94 19890 “Tig(F) =*Azg
8417 “Tig(F) =*Too(P)
23755 FA1g—"As Eq
(HL)-Mn? 5.68 18408 A1y —"T2q (4G)
16718 A1 —*T1(PG)
(HL)-Zn* Diamagnetic] - e

The diffuse electronic spectrum of the'€metal complex shows broad bands at 14966 and 2d@it&lue to the
B, —>2A1g transition and charge transfer, respectively ssiijog a distorted octahedral structure [21-23] tfoe
Cu™ complex which is further confirmed by the highedue ofp.; of the Ci? complex. The NF complex gave
two absorption bands at 22314, 15725 correspontdirigy,, — *T1g (P) and®A;y — °Ty (F) transitions. CG
complex gave three absorption bands at 24936, 1886808417 cim Thus absorption bands at 24936, 19890 and

8417 cnt corresponding t6T 14 (F) - “Tog (F), “T1g (F) — *Agg, “Tig (F) > “To4 (P) The diffuse, reflectance spectra
and the value of the magnetic moments;) indicate and octahedral configuration for thé?Nind C3? complex.
The spectra of M shows weak bands at 23755, 18408 and 16718 assigned to the transitior“iAlg — *Tig
(4Eg),6Alg — 4ng (4G) andGAlg — 4Tlg (4G) respectively suggestion an octahedral stradr the Mri” chelate.
As the spectrum of the Zhis not well resolved, it is not interpreted bistjit; value shows that it is diamagnetic as
expected.

Antimicrobial activity
The examination of antimicrobial activity of ligarhd its all heterochelates reveals that the ligandoderately

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

Table-3 Antimicrobial activity of ligand HL and it's metal complex

Zone of inhibition (in mm)
Compound PeniCi”iu/:qntlfuzsgaéﬁci:gllnsty —— Antibacterial Activity
perg 9 Bacillus substilis | S.aureus| S.typhi| Escherichia coli
expansum Niger Pora sp.

Ligand(HL) 12 16 17 13 16 12 17
(HL)-CU** 27 28 29 33 39 31 31
(HL)~Ni** 24 26 22 27 28 27 23
(HL)-Co™ 20 22 23 28 30 23 28
(HL) -Mn* 18 25 20 29 22 21 21
(HL) 2-Zn** 20 24 21 25 27 19 20

The antifungal activity of all the compounds measiufior various plant pathogens. Inspection of gzt shown in
Table-3 indicates that all compounds are good tfmti¢éungi. Out of all the compounds copper chelatmore toxic
that other. These compounds almost inhibit the ifabgut 70%. Hence produced metal chelate can lpdoged as
garden fungicides. Further work in the directiomiprogress [24].

CONCLUSION

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

» Octahedral structures for Ni (I), Co (I), and M) complexes, tetrahedral polymeric structure Zar (II), and
distorted octahedral for Cu (Il) complex have btsnatively proposed.

» Present work will contribute in the field of newtifunngal for some plant pathogenic organisms.
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