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ABSTRACT : Different Schiff bases derived by nucleophilic addition of (i) 4-amino-3-ethyl-5-mercapto-s-triazole and 4-amino-

5-mercapto-3-n-propyl-s-triazole to p-chlorobenzaldehyde, 2-acetyl pyridine, 4-methyl acetophenone, 2,5-dinitroacetophenone

(ii) 4-amino-5-mercapto-3-trifluoromethyl-s-triazole to p-chlorobenzaldehyde and 4-methylacetophenone and their metal

complexes of Ni(ii), Cu(ii), have been synthesized and characterized by elemental analysis, IR, PMR, Electronic magnetic and

conductance measurement.
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INTRODUCTION

Schiff bases and their metal complexes find extensive

use in organic synthesis. The azomethine group of the

Schiff base gets polarized (>C=N-) and undergoes

addition reactions (Patai, 1970). Schiff bases are used

as anticorrosives (Costain and Terry, 1976), 3-amino-1,

2, 4-triazole is used as herbecides for control of perennial

weeds. Schiff bases (Sabms and Kulkaram, 1963) have

antitumour activity against lymphoid leukemia, dunning

leukemia and carcinosaroma in rats. Schiff bases are

found to have fungicidal and bactericidial activities against

micro organism (Negrevergne and Offen, 1973). For

biological activity of azomethine derivatives, the C=N

linkage is essential. Schiff bases have wide applications

in agrochemical, fungicidal, catalysis, analytical chemistry,

dye industry, food industry and biological activities. They

also played a remarkable role in the development of

inorganic biochemistry. Due to their preparative

accessibility and structural variety, Schiff bases

complexes are most important in transition metal

coordination chemistry.

MATERIALS AND METHODS

All chemicals (Clak, 1994 and Vogel, 1989) used at

different stages of synthesis of ligands and their metal

complexes were of A.R. Grade.

Synthesis of ligands

Ligands prepared in several steps.

Thiocarbohydrazide (Andrieth et al, 1954) as an starting

metarial, was used to prepare traizoles.

4-amino-3-ethyl-5-mercapto-s-triazole (AMET)

(10gm.) Thiocarbohydrazide in (60ml.) of propionic

acid was refluxed for 4 h on a heating plate. Light yellow

solids started separating within 1 h of refluxing. The

reaction mixture was cooled and the product so obtained,

was filtered, dried well and recrystallized form water.

4-amino-5-mercapto-3-n-propyl-s-triazole (AMPT)

(10gm.) Thiocarbohydrazied in (30 ml.) of n-butyric

acid were taken in round bottom flask and refluxed for 4

h using a heating mantle. The excess of butyricacid was

distilled off under reduced pressure. The reaction mixture

was then allowed to stand for 24 h at room temperature.

The colourless solid so obtained was filtered dried well

and recystallized from dioxane-water giving shining

creamy flakes.

4-amino-5-mercapto-3-trifluromethyl-s-triazole

(AMTT)

(20gm.) Thiocarbohydrazide in 60ml. of trifluoroacetic

acid was refluxed for 4 h and excess of TFA was removed

under vacuo. The residue was triturated with ether-n-

hexane (1:1) solution. Colourless crystals of AMTT were

obtained.

Preparation of Schiff bases ligand is carried out in

hot ethanolic solution by the condensation of 4-amino-3-

ethyl-5-mercapto-s-triazole (AEMT), 4-amino-5-

mercapto-3-n-propyl-s-triazole (AMPT), with p-

chlorobenazldehyde, 2-acetyl pyridine, 4-methyl

acetophenone, 2,5-dinitro acetophenone and 4-amino-5-

mercapto-3-trifluoro-methyl-s-triazole with p-

chlorobenzaldehyde, 4-methyl acetophenone.

Synthesis of Complexes

Schiff bases complexes of Ni(II), Cu(II), Zn(II)

prepared by the reaction of Schiff bases ligand with metal

acetate were carried out in 1:1, 1:2 and 1: excess (metal-

ligand) stoichiometric molar ratio.
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Magnetic moment measurement of complexes were

carried out at room temperature using Gouy balance.

Estimation of Nickel as Nickel dimethyl glyoximate,

copper as copper thiocyanate and zinc as zinc ammonium

phosphate by gravimetric method. Using fusion method

sulfur was estimated as barium sulphate. Infrared spectra

of ligands and their metal derivatives were recorded in

nujal mulls and KBr pellets using Perkin-Elmer 842-

spectrophotometer in 4000-350 cm-1 region.

The electronic spectra of compounds were recorded

on Hitachi U-200 spectrophotometer in the range 1100-

200 nm. PMR spectra of the ligands and their metal

complexes were recorded on Bruker Ac-300MH
Z
FT

NMR Using TMS as internal standard. The millimolar

(1.0x10-3M) solution of the complexes were prepared in

N, N-dimethyl formamide and acetic acid for conductivity

measurements.

Kumar et al, 2012).

The strong band in the region 1600-1625 cm-1 in the

spectra of free ligands due to v (N=CH) Shift towards

lower frequency by 15-25 cm-1 in the spectra of metal

complexes indicating coordination of azomethine nitrogen

(Sharma et al, 2013; Haribabu et al, 2013 and Shayma

et al, 2012). Another band in the region 440-400 cm-1

suggests for formation of M-N bond in the metal

complexes. The strong bands at ~1340 cm-1 and 1530

cm-1 due to nitro group remained unchanged in the spectra

of complexes. A strong band around 1720 cm-1 and two

other bands at ~1280cm-1 and ~1120cm-1 were observed

in the spectra of (1:1) complexes due to the coordinated

acetate group [v (CH
3
COO)]. A broad band is observed

in the region 3440-3380 cm-1 due to v (O-H) of

coordinated water molecules.

All the Nickel (II) complexes showed three

absorption bands in the region 7000-13000 cm-1 (v
1
),

13000-20000 cm-1 (v
2
) and 19000-27000 cm-1 (v

3
)

suggesting octahedral complexes. Magnetic moment in

the range 2.8-3.5 BM for d8 configuration.

Copper (II) complexes exhibited only one broad band

around 1700 cm-1 which assigned to 2Eg → 2T
2g

transition, characteristics of square planer geometry.

Magnetic moment found to be within 1.7-2.0 BM

expected for d9 system.

Zn(II) complexes are diamagnetic as expected d10

configuration. Data suggested six coordinated octahedral

complexes.

The expected spin allowed transition of Ni(II)

octahedral complexes are 3A
2g

(F) →

3T
2g

(F)(v
1
) (7000-13000cm-1)

3T
2g

(F) → 3T
1g

(F) (v
2
) (11000-20000 cm-1) and

3A
2g

(F) → 3T
1g

 (F) (v
3
) (20000-30000cm-1)

The signals at δ10.4, 8.8, 10.2 and 11.0 for he

azomethine proton in the PMR spectra of the free ligands

shifted towards lower field to δ10.8, 9.2, 10.5 and 11.4 in

the spectra of their (1:1) and (1:2) zinc complexes. Further

signals obtained at δ13.8, 10.6, 12.38 and 11.4 due to SH

portion in free ligand, disappeared in the spectra of their

metal complexes.This agains proves the coordination

through sulphur (Sandhya et al, 2012, 2014 and Bayoumi

et al, 2013).
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