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ABSTRACT

Complexes of Co(l1), Ni(l1), Cu(ll) and zZn(I1) with Schiff base derived from 2-hydr oxy-5-chloroacetophenone and
4-(p-hydroxyphenyl)-2-aminothiazole have been synthesized and characterized on the basis of elemental analysis,
Infrared, *H NMR, molar conductance, magnetic susceptibilities and thermogravimetric analysis. The Schiff base
acts as a monobasic bidentate ligand commonly coor dinates through the oxygen atom of phenolic OH group and the
nitrogen atom of azomethine group, which is confirmed by IR spectral data. Thermal analysis indicates the presence
of coordinated as well as lattice water molecules in the complexes which are also confirmed by IR spectral data.
The analysis of diffuse reflectance spectra, magnetic susceptibility and thermal analysis data indicate distorted
octahedral geometry for Cu (I1) complex while octahedral geometry for the Co (I1), Ni (1) & Zn (I1) complexes. All
the complexes have been evaluated for their antimicrobial activity by agar cup-plate method against various
organisms.
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INTRODUCTION

Schiff bases are usually formed by the condensaifoaliphatic or aromatic, aldehydes or ketoneshwgtimary
aliphatic or aromatic amines, hydrazides, etc. $hbiff bases play a significant role in the areaCobrdination
Chemistry. They have widely studied because of tineiustrial and biological applicationSchiff bases and their
metal complexes have many applications in differieids [1]. TheSchiff bases derived from thiazole and
substituted acetophenone have been widely usetyasdl for the synthesis of transition metal compex2].
Thiazole Schiff base ligands and their metal comgaeare biologically active [2nd are known for their biological
application [4] i.e. one of the drug in cytotoxicibf anticancer [5]. Due to biological potency, phacological
properties and synthetic flexibility of thiazoleH bases. The aim of present investigation isyothesize various
transition metal complexes of Schiff base derivednf 2-hydroxy-5-chloro acetophenone and 4-(p-hygpbenyl)-

2 amino thiazole

EXPERIMENTAL SECTION
All the chemicals were of A.R. grade and used agived. 2-hydroxy-5-chloro acetophenone (HCA) an@-4
hydroxyphenyl)-2 amino thiazole was prepared byvkmanethods [6-9]. The solvents were purified bynd&rd
methods [10].

Synthesis of 4-(p hydroxyphenyl)-2 amino thiazole;
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COCH3 s
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O st
OH NH;

4-hydroxy acetophenone

4-(p -hydroxyphenyl)-2 amino thiazole

Synthesis of 2-hydroxy-5-chloro acetophenone 4ygrtxyphenyl)-2 imino thiazole [HCAT]:

A solution of 4-(p-hydroxyphenyl)-2 imino thiazol@®.02M) in 25ml of ethanol was added to an ethanoli
solution(25ml) of 2-hydroxy-5-chloro acetophenofed2M) and the reaction mixture was refluxed onadewbath
for 4h. After cooling a pale yellow coloured crybte solid was separated out. It was filtered avashed with
ethanol, crystallized from DMF and dried under i pressure at ambient temperature. The puriigafid was
checked by elemental analysis and m.p. It wascliacacterized by IR arftH NMR spectral studies.

Yield:70%; m.p. 318C

/@[ Q N Refluxed/C[
COCH; OH NH2 N/< } ©\

2-hydroxy-5-chloro acetophenone 4-(p hydroxyphenyl)-2 amino thiazole HCAT

Tablel. Analytical data of the Ligands

Elemental Analysis

. : C% H% N% Cl% S%
Sr. No. | Ligand | Molecular Formula | Formula Weight Color and nature found Found | Found | Eound | Found
(Cal) (Cal) (Cal) (Cal) (Cal)

59.38 | 03.70 | 08.5 10.11 | 09.22

1. HCAT | G7H13N.O,SCI 344.6 Yellow Crystallineg (59.19) | (03.77) | (08.12) | (10.30) | (09.31)

Preparation of complexes:

All the metal complexes were prepared in a simiday by following methodTo a hot solution of ligantHCAT
(0.02M) in 25ml of ethanol a suspension of respectnetal salts [acetates of Co (IlI), Ni (Il), Cu),(land Zn (11)]
was added drop wise with constant stirring. Thectiea mixture was refluxed on a water bath for #6The
precipitated complexes were filtered, washed wiltaeol followed by ether and dried over fused eattichloride.
Yield: 45-50%

The complexes are soluble in DMSO and DMF but imsi@ in water and common organic solvents. The Imeta
chloride content of complexes was analyzed by stahohethods [11].

The'H NMR spectra of ligand was recorded and obtaimechfRSIC Chandigarh. IR spectra of the compounds
were recorded on Perkin Elmer 842 spectrophotonietie region 400-4000c¢h Carbon, Hydrogen and Nitrogen
analysis were carried out at RSIC, Punjab Univergthandigarh. The molar conductance of the congsiext 10

M dilution in DMF were determined using equiptrowiigital conductivity meter EQ-660 with a cell ctast 1.00

cm® at room temperature. The magnetic moment measutenere made on a Gouy balance at room temperature
using [HgCo(SCNj as the calibrant. The thermogravimetric analysisre performed on laboratory set up
apparatus in air atmosphere af @Omin® heating rate. The molecular weights of the comaxere determined by
Rast method.
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Table 2. Analytical data and molar conductance of the compounds

Analysis % Am
Compounds Colou  Mol.wt Found(calc.) Bule\;fl (Q'ent
M C H N Cl S ] mort)

7.25 50.86 3.65 6.86 8.70 7.90
(7.36) | (50.99) | (3.74)| (6.99) | (8.87) | (8.02)
. 7.30 50.78 3.68 6.95 8.72 7.88
[Ni(L) 2(H20)]H-0 | Green| 799.9 733 | 51.00 | (3.75 | (700) | 887 | 802 3.2 7.9
7.70 50.60 3.65 6.82 8.72 7.85
(7.89) | (50.70) | (3.72)| (6.95) | (8.82) | (7.97)
7.82 49.14 3.78 6.42 7.50 7.64

(7.93) | (49.47)| (3.88) | (6.79) | (8:61) | (7.78)

Co(L)2H20),] H20 Brown 800.1 4.48 6.9
[ (

[CU(L)z(HzO)z] H,0 Brown 804.7 1.70 8.3

[Zn(L)2(H0)%2H.0 | Red | 8246 Dia 9.3

RESULTSAND DISCUSSION

The Schiff base ligand HCAT and its complexes Hasen characterized on the basis'Bf NMR, IR spectral data,
elemental analysis, molar conductance, magneticeptibility measurements and thermogravimetric ysialdata.
All these values and analytical data are consistétfit proposed molecular formula of ligand. All thbempounds
are coloured solid and stable in air. They areliide in water but soluble in coordinating solvelike DMF and

DMSO. The molar conductance values in DMF {2@) solution at room temperature (Table2 ) showstfad

complexes are non electrolytes.

The'H NMR spectra of ligand HCAT shows signal$at2.09, (1H, s phenolic OH §,9.51 (1H, s, phenolic OH ),
8 7.55, 7.54, 7.53 and 7.52 (4H, m, pheny)6.81, 6.80, and 6.78(3H, s Phenyl), 6.68 (1H ephéne), and
2.56(3H, s, methyl) [12-15]. IR spectra of liganttlanetal complexes show§C=N) peaks at 1620crand absence
of C=0 peak at around 1700-1750tindicates the Schiff base formation [16-19].

Table 3. IR spectra of ligand and metal complexes

Compound V(O-H) hydrogen bonded Vl(gi_n’\::) p\ﬁgr;r?li) c V(C-S) | V(M-0) | v(M-N)
HCAT 3119 1620 1514 1127 - -
[Co(L)»(H,0),] H,0 - 1608 1504 1099 470 43(Q
[Ni(L) 2(H20),]H.0 - 1585 1465 1099 468 422
[Cu(L)2(H20),] H;0 - 1610 | 1504 | 111C | 50¢ 41C
[Zn(L)2(H20),]2H20 - 1511 144¢ 110¢ 47C 42t

Magnetic and electronic spectral studies:

The diffuse reflectance spectra of Co(ll) compléows three bands at 8550, 18102 and 19998shich was
assigned tdT,g(F) —> “T,g(F ),*T.g(F) —> “A,g(F) and*T,g(F)—> *“T,g(P) transitions respectively. The
observed magnetic moment 4.48 B.M. favors the Bigih nature and octahedral geometry of complex. [28¢
measured magnetic moment of Ni(ll) complex 3.RIBnd shows three bands at 13102, 19204 and82699
these bands are assigned®og —> °T.g (F),*A,g — °*Tig (F) and®A,g —> °>T,g(P) transitions
respectively. The magnetic moment and assignmetitesie band suggest an octahedral geometryTB&]Cu (I1)
complex exhibits 1.70 B.M. magnetic moment valud smo bands at 15374, 15388, 1999 7cis assigned téBlg
> ?A;4 ’Biy> ’B,yy and’Byy > °E, transitions suggesting the distorted octahedrainggry of the complex [22].
The zZn(ll) is found to be diamagnetic in nature doés not show any band in the electronic speic#;ates no d-
d transition as expected fofamhd d° system, suggest octahedral geometry, also suppbstelR, thermal and
analytical data.

Thermogravimetric studies:

Thermogravimetric study indicates all the complexesstable up to 60-70. All the complexes shows three stage
decomposition pattern. The percentage weight lps®oul46C indicates the loss of one water molecule from Co
(1), Ni (1), and Cu (1) loss of two water moletufrom Zn () complexes. Further loss in weigipt to 220-246C
was observed. The percentage weight loss dataaitedidoss of two coordinated water molecule from(IDo Ni

(I, Cu (1) and zn (lI) complexes each. The Thatnactivation energy (Table 4) was calculated bgehran-
Carroll [23], Horowitz-metzger [24] and Broido [28]ethod
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Table4: Thermal decomposition data of the complexesof HCAT

- Activation energy kJmdi AS
Complexes H?gnﬂegfgsfr%sg)'on FC- HM- Broido- 5%1 JK K JArrI?oll
P method method method 'mor*
Co(ll) 433.5( 5.7¢ 9.5t 9.5E 191.1: 208.2¢ 156.61
Ni(ll) 384.1, 4,12 8.2€ 3.3( 66.0% 216.6( 145.6¢
Cu(ll) 494.86 11.28 11.28 10.16 203.3[L 20854 180)2
Zn(l) 571 4.09 13.65 4.09 81.80) 216.91 183.19

Antimicrobial activity:

The inhibition effect of the ligand and its metahtplexes on the growth of various bacteria is surimad in Table
5. The synthesized complexes have been screenglef@ntimicrobial activity again®&. subtilis, P. vulgaris, S.
aureus, E. coli, P. flurescen, A. aerogenes andB. megatherium strains by using agar cup-plate method .

Table5. Antimicrobial activity [26-32]

Ligand and its B. subtilis P. wlgaris S aureus E. coli P. fluorescen A. aerogenes B. megatherium

complexes (mm) (mm) (mm) (mm) (mm) (mm) (mm)
HCAT S R Se S Sic R R

Co- HCAT Sc R S R S S R

Ni- HCAT R S Su R Sa S S

Cu- HCAT R Slz S14 S7 Sg R Sg

Zn- HCAT R S Su R R S R

CONCLUSION

All the complexes shows weight loss up to %2indicates decomposition of ligand molecule. Om biasis of half
decomposition temperature the order of thermalilgtaks found to be Zn (lI) > Cu (Il) > Co (II) NNi (ll). The
analysis of thermal analysis magnetic moment, dadrenic spectral data indicate distorted octahledeometry
for the Cu (ll) & octahedral geometry for the C¢),(Ni (II) and Zn (Il) complexes. The structurahanges have
marked effect on the sensitivity and sensitivityies with organisms.
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