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INTRODUCTION

  The increasing growth of coordination chemistry of

Schiff base during last two decades have contributed to great

success in various fields and drawn immense attention due to

their versatile applications [1-5]. These complexes show oxidase

biometric catalytic activity, anticancer and antimicrobial

activities [6-11]. The study of Schiff bases and their complexes

has become a focal point of interest for chemists in recent years,

not only for their several structural features, but due to their

potential application in various fields [12-15].

Transition metal complexes with Schiff base ligands are

reported by several authors [16-20]. In the light of bioactivity

of Schiff bases and their metal coordination compounds and

in continuation of our previous recent work [21-25] in this

field, a series of complexes have been synthesized and charact-

erized by using transition metal complexes of Co(II), Ni(II) and

Cu(II) with Schiff base ligand 3-propyl-(N-o-toluidine)quinazo-

line semicarbazone (PTQS).

EXPERIMENTAL

The synthetic reactions and workup were performed in

open air at room temperature. All other chemicals and solvent

used were analytical reagent grade and used without further

purification. Elemental analyses (carbon, nitrogen, hydrogen
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and metal ions) were performed on a Perkin-Elmer 2400 CHNO

elemental analyzer.

The ligand as well as metal complexes were analyzed by

using standard method [26]. The IR spectra of ligand and its

metal complexes were recorded on Beckman IR20 Infrared

Spectrophotometer using KBr pellets. The electronic spectra

of the complexes were recorded on a Cary 2390 Spectrophoto-

meter. Magnetic moment was measured by Gouy balance using

Hg[Co(NCS)4] as a calibrant. The molar conductance were

performed on Toshniwal conductivity bridge using DMF as

solvent.

Preparation of ligand: Ethanolic solution of 3-methyl

(N-o-toluidine)quinazoline (0.01 mol) was allowed to react

with semicarbazide hydrochloride (0.01 mol) dissolved in

sodium acetate. The resulting reaction mixture was heated on

water bath for 3-4 h with frequent stirring. After cooling, the

preci-pitate was collected, washed with ether and treated with

dilute sodium carbonate solution and filtered. The solid was

washed thoroughly with ethanol to yeild 3-methyl (N-o-tolu-

dine)quinazoline semicarbazone (PTQS) as colourless compound

(m.p. 167 ± 10 ºC. Yield 70-75 %).

Preparation of the metal complexes: The complexes of

Co(II), Ni(II) and Cu(II) have been prepared by treating an

ethanolic solution of respective metal halide/nitrate/perchlorate

with ethanolic solution of the ligand PTQS in molar ratio 1:2.



The resulting reaction mixture was refluxed on water bath per

2-3 h. The procedure carried out in each case of similar nature

with a slight variation of timing of reflux. The solid coloured

complexes obtained in each case were filtered and washed with

ethanol several times to remove any excess of the ligand. Finally,

complex was washed with anhydrous diethyl ether (Yield: 75-

80 %).

RESULTS AND DISCUSSION

On the basis of study of molar mass, infrared spectral

data, it may be proposed that the ligand ligand 3-methyl (N-o-

toluidine)quinazoline semicarbazone (PTQS) acts in a neutral

bidentate manner. The remaining coordination centres of metal

ions are satisfied by negative ions such as Cl−, Br−, I−, NO3
−

and ClO4
− (Table-1).

The IR spectra of ligand 3-methyl (N-o-toluidine)quinazoline

semicarbazone (PTQS) exhibit a broad band of medium intensity

at 1480 cm-1 can be assigned to C=N [27-29]. In the spectra of

the complex, this band shows red shift with slightly reduced

intensity. The shift of the band and change in intensity proposes

coordination of azomethine-N with metal ion. The infrared

spectra of the ligand PTQS shows a strong and broad band at

1760 cm-1 assignable to C=O [27-30]. This band undergoes to

shift after complex formation proposes coordination to the

metal ion through carbonyl oxygen (Table-2).

The linkage with ligand to metal ion through oxygen atom

of either nitrate or perchlorate ion, N-atom of azomethine group

and carbonyl oxygen of semicarbazone moiety is supported by

the appearance of bands due to ν(M-O) at 530-505 cm-1, ν(M-N)

at 435-410 cm-1, respectively [27,28,31]. The evidence of metal-

halogen is supported by the low molar conductance values of

the complexes in the range 4.9-6.7 Ω cm2 mol-1 [32] and appea-

rance of a band in the region 325-265 cm-1 which assigned to

ν(M-X) [27,28,31].

Nitrate complexes show characteristic medium intensity

bands of 1320 and 1160 cm-1 with a separation of 160 cm-1 due

to monodentate linkage of nitrate group [33]. Combination

band at 1580 and 1560 cm-1 with a separation of 20 cm-1 confirming

the monodentate behaviour of the nitrate group. The monodentate

behaviour of perchlorate complexes were supported by the

presence of four key IR bands at 1125, 1045, 655 and 625 cm-1

suggesting monodentate behaviour of perchlorate group [34].

Electronic spectral and magnetic susceptibility: The

cobalt(II) complexes exhibit three bands in the region 10300-

10140, 12900-13200 and 20600-22060 cm-1 assigned to 4T2g

← 4T1g(F), 4A2g(F) ← 4T1g(F) and 4T1g(P) ← 4T1g(F), respectively,

indicating octahedral geometry of the Co(II) complexes [35].

The proposed geometry of Co(II) complex is further supported

by the high magnetic susceptibility in the range 4.70-5.01 B.M.

The Ni(II) complexes exhibits three bands at 11680-11210,

16400-16260 and 24100-23060 cm-1 attributing 3T2g(F) ←

TABLE-1 
ANALYTICAL, COLOUR, MAGNETIC SUSCEPTIBILITY, MOLAR CONDUCTANCE AND  

DECOMPOSITION TEMPERATURE OF LIGAND PTQS AND ITS METAL COMPLEXES 

Elemental analysis (%): Found (calcd.) Compounds 
(Colour) M C N H 

µeff  
(B.M.) 

λmax electronic 
(cm-1) 

Ωm (ohm-1 
cm2 mol-1) 

Decomposition 
temp. (°C) 

PTQS  
(Colourless) 

– 
77.53 

(77.69) 
12.91 

(12.96) 
8.27 

(8.33) 
– – – – 

[Co(PTQS)2Cl2] 
(Yellowish red) 

7.30 
(7.36) 

31.90 
(32.00) 

17.38 
(17.50) 

3.95 
(4.00) 

4.86 
10230, 13200, 

22060 
5.3 243 

[Co(PTQS)2Br2] 
(Yellowish red) 

6.57 
(6.63) 

28.65 
(28.79) 

15.63 
(15.75) 

3.54 
(3.60) 

4.89 
10210, 12900, 

20800 
5.1 260 

[Co(PTQS)2I2] 
(Dark brown) 

5.93 
(5.99) 

25.89 
(26.04) 

14.18 
(14.24) 

3.19 
(3.25) 

4.79 
10140, 13060, 

20680 
4.9 250 

[Co(PTQS)2(NO3)2] 
(Dark brown) 

6.84 
(6.90) 

29.13 
(30.01) 

16.28 
(16.41) 

3.71 
(3.75) 

4.83 
10260, 13140, 

20600 
5.2 245 

[Co(PTQS)2ClO4] 
(Light yellow) 

6.29 
(6.35) 

27.43 
(27.58) 

14.87 
(15.08) 

3.40 
(3.44) 

5.01 
10300, 13120, 

20470 
5.3 273 

[Ni(PTQS)2Cl2] 
(Light yellow) 

7.28 
(7.34) 

31.89 
(32.01) 

14.34 
(17.50) 

3.95 
(4.00) 

3.04 
11260, 16300, 

23700 
6.4 267 

[Ni(PTQS)2Br2] 
(Light yellow) 

6.53 
(6.60) 

28.70 
(28.81) 

15.63 
(15.75) 

3.55 
(3.61) 

3.11 
11310, 16260, 

233080 
6.7 217 

[Ni(PTQS)2I2] 
(Yellowish brown) 

5.93 
(5.97) 

25.89 
(26.05) 

14.09 
(14.24) 

3.17 
(3.25) 

3.16 
11490, 16180, 

24100 
6.3 206 

[Ni(PTQS)2(NO3)2] 
Brownish yellow) 

6.75 
(6.88) 

29.90 
(30.02) 

14.30 
(16.41) 

3.69 
(3.75) 

3.14 
11680, 16400, 

23060 
6.1 203 

[Ni(PTQS)2ClO4] 
(Light yellow) 

6.16 
(6.32) 

27.46 
(27.59) 

14.89 
(15.09) 

3.38 
(3.44) 

3.15 
11210, 16320, 

23000 
5.9 219 

[Cu(PTQS)2Cl2] 
(Blue) 

7.83 
(7.89) 

31.70 
(31.81) 

17.23 
(17.40) 

3.91 
(3.97) 

1.92 12480, 16200 6.2 267 

[Cu(PTQS)2Br2] 
(Bluish green) 

7.04 
(7.11) 

28.51 
(28.65) 

15.53 
(15.67) 

3.50 
(3.58) 

1.90 12600, 15800 6.5 273 

[Cu(PTQS)2(NO3)2] 
(Deep blue) 

7.33 
(7.40) 

29.74 
(29.85) 

16.19 
(16.32) 

3.06 
(3.12) 

1.84 12540, 15900 6.5 281 

[Cu(PTQS)2ClO4] 
(Light yellow) 

6.76 
(6.81) 

7.39  
(7.45) 

14.92 
(15.01) 

3.36 
(3.43) 

1.81 12500, 16100 5.1 287 
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3A2g(F), 3T1g(F) ← 3A2g(F) and 3T1g(P) ← 3A2g(F) indicating

octahedral geometry for Ni(II) complexes. The proposed

geometry of Ni(II) complexes is further supported by the µeff

value in the range 3.04-3.16 BM. The Cu(II) complex exhibits

two bands in the region 12480-12600  and 15800-16200 cm-1

assigned to the transitions 2T2g  ← 2Eg and charge transfer band

which suggest octahedral geometry for the Cu(II) complex

[35,36]. The susceptibility value of Cu(II) complex lies in the

range 1.81-1.92 B.M.

Conclusion

On the basis of spectral observations, the complexes of

cobalt(II), nickel(II) and copper(II) are tentatively proposed

to possess octahedral geometry as shown in Fig.1.
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Fig. 1. [M(PTQS)2X2] (M = Co2+, Ni2+ and Cu2+; R = propyl  R’ = o-toluidine;

X = Cl–,  Br– , I–, NO3
– and ClO4

–
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