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Abstract 

The complexes of Ti (III) are prepared with the proposed ligands (5-

Methyl2hydroxyacetophenonemorpholine-N- thiohydrazone, 5-Methyl2-hydroxyacetophenone 

antipyrine, 5-Methyl 2-hydroxyacetophenonethiosemicarbazone, 2-Hydroxy 5-chloro 

acetophenonemorpholine-N- thiohydrazone and 2-Hydroxy 5-chloro acetophenone, thiosemicarbazone). 

These ligands synthesized by the corresponding amino compounds and carbonyl compounds are 

characterized by molar conductivity, elemental analyses, magnetic susceptibility, electronic spectra, 

visible spectra, IR spectra and TGA.  The adducts have been characterized on the basis of elemental 

analyses,molar conductance,IR, visible spectra, magnetic susceptibility measurement and TGA. The 

ligands behave in dibasic Tridentate manner in 5-Methyl2hydroxyacetophenonemorpholine-N- 

thiohydrazone and 2-Hydroxy 5-chloro acetophenonemorpholine-N- thiohydrazone . while 5-Methyl2-

hydroxyacetophenone antipyrine behaves in monobasic tridentate manner and 2-Hydroxy 5-chloro 

acetophenone, thiosemicarbazone and 5-Methyl 2-hydroxyacetophenonethiosemicarbazone behave in 

tribasic bidentate manner . All the complexes were paramagnetic and have octahedral geometry. The 

free ligands and their metal complexes have been screened for their in vitro biological activities against 

bacteria, fungi and yeast. The metal complexes show more potent activities compared with Schiff base 

ligands. 

Keywords: Molar conductivity; Elemental analyses; Magnetic susceptibility; Octahedral geometry; 

Paramagnetic character. 

Introduction 

Metal complexes of N and S chelating 

ligands have attracted considerable attention 

because of their interesting physicochemical 

properties and pronounced biological activities. 

The N and S atoms play a key role in the 

coordination of metals at the active sites of 

numerous metallobimolecules. Heterocyclic 

containing thiazole ring is present in a number of 

pharmacologically and biologically active 

compounds. Compounds containing Schiff bases 

derivatives were used as antifungal [1,2], anti-

inflammatory [3], antiHIV [4], anticancer [5], 

anticarbonic anhydrase [6], diuretic, 

hypoglycaemic [7], antithyroid [8], antimalarial 

and in therapeutic fields.  

In the present paper the biological screening 

of free ligands and their complexes against 

different bacteria, fungi and yeast are reported. 

In attention to importance of these compounds 

many literatures have been published in this field 

[9,10] Symmetric and asymmetric transition 

metal complexes of these bases have been 

developed and used as ligands/ catalysts in many 

reactions such as epoxidation [11], asymmetric 

synthesis [12], asymmetric sulfoxidation [13], 

asymmetric silylcyanation [14] and many other 

applications [15]. Schiff bases and the relevant 

transition metal complexes are still found to be 

of great interest in inorganic chemistry, although 

this subject has been studied extensively [16,17]. 

Schiff bases play a central role as chelating 

ligands in main group and transition metal 

coordination chemistry [16,18].  

The present paper is focused on the 

synthesis, structural and biological studies of Ti 

(III) complexes with different Schiff bases like 

5-Methyl2hydroxyacetophenonemorpholine-N- 

thiohydrazone, 5-Methyl2-hydroxyacetophenone 

antipyrine, 5-Methyl 2-

hydroxyacetophenonethiosemicarbazone, 2-
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Hydroxy 5-chloro acetophenonemorpholine-N- 

thiohydrazone and 2-Hydroxy 5-chloro 

acetophenonethiosemicarbazone. These ligands 

are prepared in the lab from corresponding 

amino compounds and carbonyl compounds by 

the process discussed in methodology. The 

synthesized complexes were subjected to the 

biological and structural screening. 

The proposed amino compounds are well 

established biological agents. It may therefore be 

assumed that their Schiff bases will be potent 

biological agents and their complexes will also 

expect to behave in a similar fashion. All the 

complexes prepared were found to be biological 

active as antibacterial and antifungal. Therefore 

the primary novelty of present paper is the 

biological activity of adducts synthesized first 

time in the lab.  Secondly the present work has 

been proved to have immense pharmacological 

importance. 

Materials and methods 

Chemicals used:  

All the chemicals used were of AR grade of 

equivalent purity. The carbonyl compounds used 

were 5-methyl 2-hydroxy acetophenone (koach 

light), 2-hydroxy 5-chloro acetophenone (koach 

light), pyridine 2-carboxaldehyde (Aldrich) and 

the amino compounds used were morpholine –

N-thiohydrazide (OTTO), Thiosemicarbazide 

(S.D firm) and 4-amino antipyrine (Glaxo). The 

metal salts used were CuSO4. 5H2O (Glaxo), 

MnCl2 (Glaxo). FeCl3 (Rankem), V(III) chloride 

(BDH), oxovandaium sulphate (Flucka). Other 

chemicals used were ethanol which was purified 

by distillation in the lab, methanol (Glaxo), 

nitrobenzene (Glaxo), DMF (Rankem) and 

DMSO (Glaxo) etc were of highest purity and 

used as such. The following methods were used 

for the preparation of the ligands, their 

complexes and their characterization. 

Synthesis of ligands 

5-Methyl2-hydroxyacetophenonemorpholine-N- 

thiohydrazone 

1.41gm of morpholine-N-thiohydrazide was 

dissolved in ethanol and refluxed on water bath 

for half an hour. Then 1.50 gm of 5-methyl 2-

hydroxy acetenone was added and refluxed again 

for about five hrs.  

 

5-Methyl2-hydroxyacetophenone antipyrine 

2.06 gm of antipyrine (2, 3 dimethyl 1-

phenyl 5-pyrazolone) was dissolved in ethanol 

and refluxed on water bath for about 25 minutes. 

Then 1.50 gm of 5-methlyl 2-hydroxy 

acetophenone was added to it and refluxed for 

about 5 hrs [18].  

5-Methyl 2-hydroxyacetophenonethiosemicarbazone 

0.91gm of thiosemicarbazide and 1.50 gm. 

of 5-methyl 2-hydroxy acetophenone was 

refluxed with ethanol in reflux condenser on 

water bath for about 5 hours.  

2-Hydroxy 5-chloro acetophenonemorpholine-N- 

thiohydrazone 

In reflux condenser 1.41 gm. of morpholine-

N-thiohydrazide was dissolved in ethanol and 

refluxed with 1.70gm of 2-hydroxy 5-chloro 

acetophenone on water bath for 4 hrs.  

2-Hydroxy 5-chloro acetophenone, 

thiosemicarbazone:  

In the presence of ethanol 0.91 gm. of 

thiosemicarbazide was refluxed with 1.70gm of 

2-hydroxy 5-chloro acetophenone in reflux 

condenser on water bath. After 8 hrs of 

refluxing, the reaction mixture was kept at room 

temperature overnight and the orange colored 

product were filtered, washed with distilled 

water, diethyl ether and recrystallized from the 

same solvent. Yield: 85%, mp: 198o, IR (KBr) 

cm-1: 1631 (C=N, azomethine), 1269 (C–O, 

phenolic),  1H NMR (TMS, DMSO-d6) δ ppm: 

9.92 (s, 1H, HC=N, azomethine), 12.82 (s, –

OH), 7.60–8.00 (d, 4H, Ar – H),  11.04 (s, NH), 

3.48 (s, 3H, OCH3), 2.30 (s, 3H, CH3), 5.72 (s, 

2H, SO2NH group), 13C NMR (TMS, DMSO-

d6) δ ppm: 164.66 (HC=N, azomethine), 155.29 

(–C–OH, phenolic), 148.51 (C–O–C), 121.69–

117.96 (Ar, C=C).The purity of the crystals was 

checked by determination of its melting point 

and TLC. The ligands were characterized by 

determining its elemental analyses and recording 

its spectra (Table 1).  

Preparation of metal complexes 

Approximately 250 ml of Titanium (III) 

Chloride aqueous solution (Containing 15% of 

TiCl3) was taken and 4 to 5 gram Titanium metal 

sponge was added to it. This mixture was cooled 

over a freezing mixture and dry HCl gas was 

passed through the solution at a low temperature. 
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Now the Titanium (III) chloride was covered by 

a thick layer of toluene which protected it 

against oxidation. After saturation with HCl gas 

the solution was warmed over water bath.  
 

Table 1.  Structure of ligands 

S. No. Name of ligands Structure of ligands 

1. 5-Methyl 2-

hydroxyacetophenonemorpholine-N- 

thiohydrazone 

  

2. 5-methyl 2-

hydroxyacetophenoneantipyrine 

 
 

3. 5-Methyl 2-

hydroxyacetophenonethiosemicarbazone 

 

 
4. 2- Hydroxy 5-chloro 

acetophenonemorpholine-N- 

thiohydrazone 
 

5. 2-Hydroxy 5-chloro 

acetophenonethiosemicarbazone 

 

 

The Titanium metal reacted with HCl gas to 

form TiCl4 which was subsequently reduced to 

TiCl3 by hydrogen gas produced during the 

reaction (Table 1). The Titanium (III) chloride in 

the solution with high concentration was kept 

inside a freezing mixture for 10 hours, when the 

dark blue coloured crystals of TiCl3.6H2O were 

obtained at the bottom of the flask. The ethanolic 

solution of the metal salt was gradually added 

with stirring to a solution of the respective ligand 

in methanol. The precipitate so obtained was 

filtered, washed and derived over P4O10 in 

vacuum desiccators [18].  

The metal complexes synthesized were 

characterized by determination of melting points. 

The melting points were determined in the lab. 

For gravimetric Estimation of the metal the 

complexes were treated with acid mixture and 

evaporated of dryness and the respective metals 

were estimated as oxides by the standard 

methods given in chemical literature. The 

elemental analyses for C, H, N, and S of the 

ligands and their respective complexes were 

carried out at CDRI Lucknow. The magnetic 

susceptibility of the ligand was measured by 

Gouy method at chemistry department Bareilly 

College Bareilly. CuSO4. 5H2O was used as 

callibrant. The UV/visible spectra were recorded 

with the help of Backman-DU at chemistry 

department Bareilly College Bareilly. The Molar 

Conductance measurement was carried out at 

room temperature and 10
-3

 M dilution using 

conductivity bridge model 910 at chemistry 

department Bareilly College Bareilly. IR Spectra 

were recorded at CDRI Lucknow. 

Thermogravimetric Analyses was carried out at 

G.N.D. University (Amritsar). Antibacterial and 

antifungal activities were carried out at IVRI 

lzzatnagar Bareilly.  

Results and discussions 

5-Methyl 2-hydroxy acetophenonemorpholine-

N- thiohydrazone titanium (III) chloride and 5-

chloro2-hydroxy acetophenonemorpholine-N- 

thiohydrazone titanium (III) chloride complexes 

were subjected to elemental analyses for C,H, 

and N. Metal and sulphur were estimated in the 

lab. This analytical data indicated 1:1 metal-

ligand stoichiometry for the complex. The 
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melting point of the metal complex was much 

higher than that of the corresponding ligand 

which indicated the formation of the adduct. The 

molar conductance of the complex was measured 

at room temperature and 10
-3

 M dilution.  

In DMF and DMSO the values in both 

solvents indicated 1:1 electrolytic nature of the 

metal chelate. The magnetic susceptibility of the 

complex was determined at room temperature by 

gouy balance using CuSO45H2O as callibrant. 

The observed value of magnetic susceptibility 

was used to calculate the value of magnetic 

moment which came out to be 1.69 B.M. [19] 

This value is slightly less than the calculated 

value For d1 system like Ti
+3

. This value 

indicated octahedral geometry and paramagnetic 

nature for the nature [20]. The electronic 

spectrum of the complex exhibited a single band 

at 21000cm
-1

 with the shoulder at 23000cm
-1

 

[21]. This is indicating of d-d electronic 

transition and octahedral geometry [22].  

The IR spectra of the ligand and the 

complexes were recorded in KBr phase and 

compared to find out the co-ordination sites. The 

comparison indicated that both the phenolic –OH 

and 𝜈C=S disappeared and a new band appeared 

at 765cm
-1

. This suggested the co-ordination of 

metal ion with the ligand through thiol sulphur 

and phenolic oxygen via deprotonation in 

addition to that the lowering of 𝜈C=S in the IR 

spectrum of the complex by 20 cm
-1

 indicated 

the co-ordination of azomethine nitrogen which 

is further substantiated. The data of 

characterization of the ligands is given in the 

table 2.  

The appearance of azine chromophore at 

1610cm
-1

 [23], indicated that the ligand is 

behaving in dibasis tridentate manner co-

ordinating through O, N and S atoms. The IR 

spectrum of the complexes exhibited some new 

bands. The band at 3410cm
-1

 may be attributed 

to OH of co-ordinated water. This is further 

supported by the band at 880 cm
-1

 may be due to 

rocking and wagging modes of co-ordinated 

water molecules [24, 25]. The inference of IR 

spectrum regarding the presence of coordinating 

water molecule is further supported by TGA. 

The thermogram shows the loss of three water 

molecules above 150
0
C. In the far IR region two 

bands were observed at 560 and 475cm
-1

 which 

may be assigned to 𝜈M-N and 𝜈M-O vibrations 

respectively (Table 3). 

5-methyl2-hydroxyacetophenoneantipyrine Ti 

(III) chloride complex: The analytical data C, H, 

N and metal indicated 1:2 metal ligand 

stoichiometries for adduct. The difference in the 

melting-points of ligand and its complex is 

indicative of the formation of adduct. The molar 

conductance measurement carried out at room 

temperature and 10
-3

M dilution indicated 1:1 

electrolytic nature of the complex. The magnetic 

susceptibility of the complex was determined at 

room temperature by gouy balance using CuSO4 

5H2O as callibrant. The observed value of 

magnetic susceptibility was used to calculate the 

value of magnetic moment which comes out to 

be 1.71 B.M [20]. This value is slightly less than 

the calculated value for d1 system like Tl
+3

. This 

value indicated octahedral geometry and 

paramagnetic nature for the complex.  

The electronic spectrum of the complex in 

DMF gave one band at 20500cm
-1

 with the 

shoulder at 19000 cm
-1

. This band appears to 

have been derived from the transition 2T2g  

2Eg which is characterstic of octahedral 

geometry. The IR spectrum of the complex and 

the ligand were compared, which clearly indicate 

bonding association of the ligand with the metal 

ion. From IR spectral data it is evident that the 

ligand is having three donor sites involved in co-

ordination with the metal ion. The ligand is 

therefore acting in monobasic tridentate manner 

and is bonded to metal ion through azomethine 

N atom,cyclic carbonyl group of pyrazolone ring 

and deprotonated oxygen atom of –OH group. 

The strong band at 1590cm
-1

 characteristics of 

the azomethine group in the free Schiff base has 

shifted to lower frequency of 1570cm
-1

 in the 

complex indicating that the azomethine nitrogen 

is one of the co-ordinating atom in the cyclic 

carbonyl group of the pyrazolone ring of free 

Schiff indicated the co-ordination of the above 

group with metal ion [26]. This is further 

supported by the formation of new band in the 

IR spectrum of the complex 460cm
-1

 of which 

are due to ν M-O and ν M-N bands respectively 

[27]. The IR spectrum of the ligand shows the 

broad band at 3500cm
-1

 which may be assigned 

to phenolic group, which disappeared and new 

band appeared at 1260cm
-1

 indicating bonding of 

ionized phenolic oxygen to the metal atom [30]. 

On the basis of above mentioned facts the 

complex may be tentatively assigned the 

octahedral geometry. 
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Table 2. Characterization of complexes 

 

S. 

No 
Name & molecular formula Colour 

mp  

°C 

Elemental analyses IR peaks 
Magnetic 

moment 

Molar 

conductance 

C% H% N% S% M% C=N C=O C=S N-NH O-H BM DMF DMSO 

1 5Methtyl2hydroxyacetophenone-

antipyrine Ti(III)chloride complex 

[Ti(C20H20N3O2)2]Cl 

Orange 

pink 
352 

63.70 

(62.99) 

5.57 

(4.86) 

11.15 

(10.92) 
- 

6.38 

(5.98) 
1570 

1620 

 
- - 1260 1.71 81 86 

2 2-Hydroxy 5-chloro 

acetophenonemorpholine-N-

thiohydrazone-[Ti(III)chloride  

complex  

[Ti(C13H14N3O2SCl).3H2O]Cl 

 

Golden 

yellow 
221 

34.70 

(33.99) 

4.45 

(3.92) 

9.35 

(8.93) 

7.12 

(6.92) 

10.69 

(9.98) 
1570 - - - 760 1.76 52 142 

3 5-Methtyl 2-hydroxy 

acetophenonemorpholine 

Nthiohydrazone Ti(III)chloride 

complex  

[Ti(C14H19N3O2S).3H2O]Cl 

Yellow 

 
229 

39.70 

(38.99) 

5,81 

(4.02) 

9.77 

(8.99) 

7.44 

(7.02) 

11.21 

(10.90) 
1610 - - - 765 1.69 62 51 

4 5-Methtyl 2-hydroxy 

acetophenoneantipyrine 

Ti(III)chloride complex  

[Ti(C20H20N3O2)2]Cl 

Purple 310 
63.70 

(62.99) 

5.57 

(4.86) 

11.15 

(10.92) 
 

6.38 

(5.98) 
1570 

 

1620 

 

- - 1260 1.71 81 70 

5 2-Hydroxy 5-chloro 

acetophenonethiosemicarbazone 

[Ti(III)chloride complex 

[Ti(C9H10N6O2S2Cl).3H2O]Cl 

Yellow 

 
212 

34.70 

(33.99) 

4.45 

(3.92) 

9.35 

(8.93) 

7.12 

(6.92) 

10.69 

(9.98) 

1610 

 
 830 3280 760 1.70 52 52 
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Table 3. Structure of complexes 

 

 

 

  

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5-Methyl-2-hydroxyacetophenonethiosemi-

carbazone Titanium (III)chloride and 5-

chloro2-hydroxyacetophenonethiosemi-

carbazone Titanium(III) chloride 

The elemental analyses for C, H, N and 

gravimetric estimation of the metal suggested 

1:2 metal-ligand ratio for the complex. The vast 

difference in the melting points of the ligand and 

the complex indicated the formation of the 

adduct. The molar conductance measured in two 

solvents, DMSO and DMF at room temperature 

and 10
-3

 M dilution suggested 1:3 electrolytic 

natures for the chelate. The magnetic 

susceptibility of the complex was determined by 

Gouy balance and the value was used to 

calculate the observed spin only value of 

magnetic moments which come out as 1.73 B.M. 

The value suggested paramagnetic nature and 

octahedral geometry for the complex. The 

electronic spectrum of the complex was recorded 

in DMF which exhibited a single band at 

20500cm
-1

 with the shoulder at 19000 cm
-1

. The 

band is due to d-d transition 2T1g  2Eg for Oh 

symmetry. The IR spectrum of the ligand and the 

complex on comparison suggested the co-

ordination through nitrogen atom of azomethine 

group and sulphur atom of ν C=S group and also 

deprotonation of –NH group.  

This is further supported by the appearance 

of non-ligand band at 450 cm
-1

 and 270 cm
-1

 due 

S. No. Name of complexes Structures of complexes 

1. 5-Methyl 2-hydroxy acetophenonemorpholine-

N- thiohydrazone titanium (III) chloride 

complex  

 

 
2 5-Methyl 2-hydroxy acetophenone antipyrine 

titamium (III)chloride complex.  

 

 
3 5-methyl2-hydroxy 

acetophenoneantipyrineTi(III)chloride complex 

 

 

 
4 5-Methyl-2-

hydroxyacetophenonethiosemicarbaz-one 

Titanium(III) chloride complex 

 

 

5 2-Hydroxy5-

chloroacetophenonethiosemicarbazone 

titanium(III)chloride complex  

 

 

 

 
 



Nizami and Ahmad, 2017.         Synthesis, structural and biological studies of complexes of Ti (III) with different Schiff bases  

©International Journal of Modern Science and Technology. All rights reserved. 185 

to ν M-N and ν M-S bands respectively. The IR 

spectrum of the complex shows band at 3310cm
-

1
 and 880 cm

-1
 which indicated co-ordinate 

nature of the water present in complex. This is 

also supported by TGA. The thermogram 

indicated loss of two water molecules at 180
0
C. 

The above mentioned facts suggested octahedral 

geometry for the complex. In 5-chloro2-

hydroxyacetophenonethiosemicarbazone 

Titanium (III) chloride the analytical data 

suggested 1:2 metal-ligand stoichiometries for 

the complex. The large difference in the melting 

points of the ligand and its complex indicated the 

formation of adduct. The molar conductance 

measurement at room temperature and 10
-3

M 

dilution in DMF and DMSO suggested 1:3 

electrolytic nature of the complex.  

The magnetic susceptibility of the complex 

was measured at room temperature by Gouy 

balance using CuSO4.5H2O as callibrant. The 

observed value of magnetic susceptibility was 

used to calculate the value of magnetic moment 

which comes out to be 1.708B.M. This value is 

slightly less than the calculate value for d1 

system like Ti
+3

 ion. The value indicated the 

octahedral geometry and paramagnetic character 

of the complex. The electronic spectrum of the 

complex in DMF gave one band at 2500cm
-1

 

with the shoulder at 19000cm
-1

. This band 

appears to have been derived from transition 

2T2g-2Eg which is characteristic of octahedral 

geometry [20].  

Infrared spectra of the free ligand exhibited 

characteristic bands at 3280, 1610, 830, 1045 

and 1690 cm
-1

 due to νN-NH, νC=N, 

νC=Scoupled vibrations of νC=S with νN-N and 

N-C-N deformation respectively. A comparative 

study of IR spectra of the ligand and complex 

showed that the bands due to νN-H disappeared 

in the IR spectrum of the complex indicating 

elimination of proton from this group. The band 

due to νC=N registered substantial degrees in the 

spectrum of metal complex as a results of 

chelation. The bands due to νC=S was absent 

from its position in the IR spectrum of the 

complex indicating change the metal ion. The 

bands in the free ligand at 3440 and 3320cm
-1

 

assignable to asymmetric and symmetric mode 

of –NH2 group respectively remain almost at the 

same position in the IR spectrum of the complex, 

suggesting non-involvement of this group in co-

ordination [28].  

Biological studies 

Antibacterial Activity  

The bactericidal activity was evaluated by 

the paper disc method. The nutrient agar medium 

(peptone Beef extract), NaCl and agar-agar and 

5mm diameter paper disc of Whatman number-1 

were used. The compounds were dissolved in 

methanol in 500 and 1000 ppm concentrations. 

The filter paper disc was soaked in different 

solutions of the compounds dried and then 

placed in the petriplates already seeded with the 

test organisms. The plates were incubated for 24-

30 hrs at 28±2°C and the inhibition zone around 

each disc was measured. 

Antifungal Activity  

The fungi were grown in agar medium 

(Glucose 20g, starch 20g, Agar agar 20g and 

1000 ml water) at 28±2°C and the compounds 

after being dissolved in 50100 and 200 ppm 

concentrations in methanol were mixed in the 

medium. The linear growth of the fungus was 

obtained by measuring the diameter of colony in 

Petri plates after four days and the percentage 

inhibition was calculated by the formula,  

% inhibition = (C−T) X100 C 
Where, C=diameter of the fungus colony in control  

T = diameter of the fungus colony in test plate.  

The ligands and their corresponding complexes 

were also screened for their antibacterial and 

antifungal activities against different types of 

bacteria and fungi. A comparative study of the 

results of the ligands and their complexes shows 

that the metal complexes possess 15-40% higher 

antibacterial and antifungal activities than the 

parent ligands. In metal complexes, on chelation 

the polarity of the metal ion will be reduced to a 

greater extent due to the overlap of the ligand 

orbital and partial sharing of the positive charge 

of the metal ion with donor groups. Further, it 

increases the delocalization of π- electrons over 

the whole chelate ring. The large ring size of 

complexes makes them more lipophillic [29].  

This increased lipophillicity enhances the 

penetration of the metal complexes into lipid 

membranes and block the metal binding sites in 

the enzymes [30]. Metal complexes also disturb 

the respiration process of the cell and thus block 

the synthesis of proteins, which restricts further 

growth of the organisms. This enhancement in 

inhibiting the growth of bacteria and fungi can 

also be explained on the basis of their structure. 
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The azomethine linkage and hetero aromatic 

moiety in the synthesized complexes exhibit 

extensive biological activities [31] due to 

increased lipo solubility of the molecules in 

crossing cell membrane of these 

microorganisms.  

Conclusions 

It is clear from the above discussion that five Ti 

(III) complexes with following Schiff bases 5-

Methyl2hydroxyacetophenonemorpholine-N- 

thiohydrazone, 5-Methyl2-hydroxyacetophenone 

antipyrine, 5-Methyl 2-

hydroxyacetophenonethiosemicarbazone, 2-

Hydroxy 5-chloro acetophenonemorpholine-N- 

thiohydrazone and 2-Hydroxy 5-chloro 

acetophenone, thiosemicarbazone . the synthesis 

of complexes was confirmed by the vast 

difference in the melting points of the complexes 

and the ligands. The ligands and corresponding 

complexes were characterized by recording their 

elemental analyses, magnetic susceptibility, 

molar conductance, visible spectra, IR and TGA. 

The 5-Methyl2-hydroxyacetophenone antipyrine 

behaves in monobasic tridentate manner and 2-

Hydroxy 5-chloro acetophenone, 

thiosemicarbazone and 5-Methyl 2-

hydroxyacetophenonethiosemicarbazone behave 

in tribasic bidentate manner. All the complexes 

were paramagnetic and have octahedral 

geometry. The ligands prepared and their 

corresponding complexes were subjected to 

biological activities. The metal complexes were 

found to be active as antifungal and antibacterial. 

The values of biological activity were much 

higher in the complexes as in ligands. The 

present work therefore is of highly valuable 

pharmacological importance. 
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