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ABSTRACT

Cd(11) complexes of 2-substituted benzothiazole derivatives have been synthesized. The structural features have been
determined from their microanalytical, magnetic susceptibility, IR, *H NMR spectral data. All the Cd(Il) complexes
exhibit the composition [ Cd(L-L)(A-A)] where L-L HPBT, MPBT and A-A, Leucine, Isoleucine, Valine. The N, O, S
donor ligands and Amino acids act as a bidentate ligands in all the complexes. Tetrahedral geometry for all the
Cd(Il) complexes is proposed. The monomeric nature of the complexes was confirmed from their magnetic
susceptibility values. All these complexes are coloured, thermally stable and non-electrolytic in nature. These
complexes have been screened for their few fungal strains Aspergillus niger and Fusarium oxysporium.
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INTRODUCTION

2-Substituted benzothiazoles and its derivatives afithe most biological active classes of compopossessing a
wide spectrum of activities. Literature survey shotliat 2-Substituted benzothiazole nucleus is #@ssac with
diverse pharmacological activities such as antiflidg?], antiviral[3,4], antibacterial[5,6], anakgjes[7], antitumor
activity[8] and other important pharmaceutical §i8esuch as treatment of inflammatory diseaseseriuldosis[10-
12] recently. Metal complexes with 2-substitutechzmhiazoles have been the subject of severalesudiarlier
work reported that some drugs showed greater #ctids metal complexes when compared to the parent
compounds. Several work have been carried out ertrémsition metal complexes of 2-substituted b#napole
derivatives. Very less work is done on the synthesi 2-substituted benzothiazoles and its transitioetal
complexes involving some amino acids. In this pagforts were taken for the synthesis, charactéomaand
antimicrobial studies of transition metal complexestaining 2-substituted benzothiazole and amgidsaeucine,
lleucine & Valine.
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Fig. 1. Structureof theligandsHPBT, MPBT, Leu, Ileu and Val.
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Fig. 2. The suggested Chemical structures of the Cd(l1) ternary complexes.

EXPERIMENTAL SECTION

All the solvents were distilled prior to use, o-aothiophenol, salilylic acid, thiosalicylic acid,dCl, were
purchased from Merck and used as such. Microarsalyas carried out at the CDRI Lucknow, India. Mejtpoints
were determined on a capillary melting point apperaand are uncorrect, IR spectra were recordeth (MBr
pellets on a SHIMADZU 8400 SPIR spectrophotometeiglecular weights were determined by the Rast dwmp
method. Nitrogen was determined by the Kjeldhakthod and sulfur was estimated by the messengetisooh
Chloride was determined by the Volhard's methodin@iam was estimated gravimetrically.

Synthesis of 2-Substituted benzothiazoles (HPBT, MPBT)

The 2-substituted benzothiazolesiz. 2(2°-hydroxyphenyl) benzothiazole (HPBT), 2(2"-sepgtophenyl)
benzothiazole (MPBT) were prepared by o-aminothéoyth (0.1 mol, 1.25 ml) and salicylic acid (0.01ledl.38
0), thiosalicylic acid (0.01 mole, 1.54 g) in pahgsphoric acid (20 ml) using the method reporteliténature[17].
The reaction mixture was heated to 200°C undeuxeflith constant stirring for 4h. The temperaturasvbrought
down to 100°C and the contents were poured inrgelvolume of rapidly stirred water. The resultstory was
made alkaline with 50% NaOH. The crude product ealkected by filtration and washed with sufficiearhount of
water, dried in vacuo and recrystallized from etan

Preparation of Cd(l1) ternary complex

To a solution of CdGI(0.46 g, 0.1 mole) is dry MeOH (25 ml) was adddéeBT (0.56 g, 0.1 mol)/MPBT (0.60, 0.1
mol) and Leucine (0.32 g, 0.1 mol)/ lleucie (0.330dL mol) / Valine (0.29 g, 0.1 mol) in dry MeOBS ml). The
reaction mixture was then refluxed in the presesfce drop of pyridine with constant stirring for 4hd allowed to
stand at room temperature overnight. These weeegdi, recrystallized from EtOH and dried in vaccuo
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RESULTSAND DISCUSSION
Analytical data given in table-1 suggest that teatahligand stoichiometry is 1:1:1 and the compexee
monomeric in nature. All the Cd(Il) complexes aotoared solids, which are stable to air and moestumd soluble
in DMSO and DMF.

Table 1. Analytical data & physical properties of ligands and their Cd(I1) ternary complexes.

Elemental analysis found

Compd. & empirical M.P. Molecular weight Found

Colour o (Caled.)

formula (°C) C m N S Cd (Calcd.)

) [CA(HPBT)(lew)] Light ,3; 4860 420 590 680 2318 466.77
: Cd(CicHzcN0sS) orange (48.67) (4.30) (5.97) (6.84) (23.98) (468.85)
) [CAMPBT)(lew)] ora 35 4700 415 518 1320 2310 484.13
: Cd(CicHaN0,S,) Y (47.06) (4.16) (5.78) (13.23) (23.18) (484.91)
5 [CA(HPBT)(llew)] Ligh yellow 34 4865 420 590 680  23.90 468.54
: Cd(CicHacN055) (48.67) (4.30) (5.97) (6.84) (23.98) (468.85)
[CA(MPBT)(lleu)] . 4701 415 568 1320 23.10 484.74

4. Cd(CieHaN-0,S,) Vellowish 235 (47.06) (416) (5.78) (13.23) (23.18) (484.91)
. [CA(HPBT)(val)] Creamich 03 4750 300 610 700 2416 453.67
: Cd(CieH1eN-0:S,)! (4753) (3.99) (6.16) (7.07) (24.72) (454.82)
. [CA(MPBT)(val)] Whitish o5 4511 315 575 1360 2317 468.27
: Cd(CieHeN;0;S,)! (45.91) (3.85) (5.95) (13.62) (23.87) (470.89)

Table 2. IR spectral data (cm™) of ternary complexes of Cd(l1) complexes of 2-substituted benzothiazole and
Leucineg, lleucineand Valine.

v v b Y (NH») L an (Cdy anl (Cd- yu (Cd-
Compound (C=C) C=N) (C=0) ~Asym. Sym. N) 0) S

[CdHPBT(eu)] 1435 1605 1608 3350 3208 320 480 -
[CAHPBT)(leu)] 1430 1595 1609 3348 3201 322 475 -
[CdHPBT)(Val)] 1461 1605 1611 3345 3208 326 485 -
[CAMPBT)(leu)] 1465 1592 1612 3355 3265 328 662 024
[CAMPBT)(leu)] 1466 1590 1608 3350 3264 335 663 302

[CAMPBT)(Val)] 1469 1909 1615 3352 3260 340 665 026

The broad band at 3400-3350 ‘trdue toy (O-H) phenolic mode of HPBT, disappears in the IFdérnary
complexes, indicating the deprotonation of the @bug and coordination of phenolic oxygen to theabam with
the formation of Cd-O bond. This gets further suppy the appearance of bond in the region 4500 due toy

(Cd-0) vibration[18]. The IR spectrum of MPBT showsand at 2575-2560 chdue toy (S-H) (thiophenolic)
vibrations, which disappears in the Cd(Il) ternagmplexes, suggesting the deprotonation of -SH mrand
coordination through thiophenolic sulfur with thel &om. It is further supported by the appeararicew band in
the region 240-260 cPdue toy (Cd-S) vibration.

A medium or relatively weak band in the region 180 cnm' due toy (C=N) stretching vibrations[19]. This band
is shifted to lower frequency by 10-20 ¢rim Cd(ll) ternary complexes indicating the bondifghe benzothiazole
moiety with Cd atom. It is further confirmed by tappearance of band in the region 320-360 dure toy (Cdy N)
vibration[20].

Biological activity

The antifungal activity of ligands (HPBT, MPBT) aitldeir ternary Cd(ll) complexes were carried ougiagt
pathogenic fungi namelfspergillus niger andFusarium oxysporium by radial growth methods. The solution of the
test compound were prepared (50, 100 and 200 ppuiiniethyl formamide. The linear growth of the fusgvas
recorded by measuring the diameter of the funglengaafter 72 h and the percentage inhibition walsudated as
100 (C-T) /C, whre T are the diameter of the fungoi®ny in the control and text plates respectiv&lye results of
antifungal activity of the ligands and Cd(ll) tema&omplexes have been compared with the conveadtiomgicial
bavistin taken as standards (Table-3).

Table 3 : Fungicidal screening data for ligands IPBPBT and their Cd(ll) ternary complexes.
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Table 3. Fungicidal screening data for theligands (HPBT, MPBT) and their Cd(l1) ternary complexes

Average % inhibition (concentration in ppm)

Complex Aspergillus niger Fusarium oxysporium (ppm)
50 100 200 50 100 200
HPBT 28 39 55 30 40 57
MPBT 38 47 60 40 48 64
[Cd(HPBT)(lew)] 71 81 89 73 82 91
[CA(HPBT)(lleu)] 72 82 90 74 83 92
[CA(MPBT)(leu)] 74 84 92 75 88 92
[CA(MPBT)(lleu)] 75 85 94 76 90 96
Bavistin 80 90 100 85 92 100
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