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Abstract:-ONNO Schiff base can be used as powerful building 

blocks for the forming of the heterocyclic combinatorial rows 

and structure modeling of the potential biologically active 

compounds. Metal complexes derived from them possess 

excellent antimicrobial activities. Among ONNO Schiff bases, 

Thiosemicarbazone and its derivatives are important for 

synthesis of macro cyclic compounds. The transformations in 

their positions cycle were performed using reactions of acylation, 

condensation, heterocyclization, heterodyne synthesis etc. 

In this paper, we synthesized metal complexes of Cu(II), Zn(II), 

and Ru(II) with Thiosemicarbazone and their spectroscopic 

validation was done for various parameters. There antimicrobial 

activities screened by agar diffusion technique. 

Keywords: ONNO Schiff base, Antimicrobial, 

Thiosemicarbazone, acylation, heterocyclization, heterodyne 

synthesis. 

I. INTRODUCTION 

he family of the heterocyclic ring containing sulphur and 

nitrogen are stable aromatic compounds that display 

physico-chemical properties with relevance in the design of 

new materials. In the last few decades interest has been 

rapidly growing insight into the properties and 

transformations of these heterocycles. The interesting 

characteristics found in many of them have led to the 

development of modern synthetic method.  

Thiosemicarbazone and its metal complexes inhibits the 

growth of micro-organism. Also Thiosemicarbazone is a well-

known analytical reagent
1
. It has been known as a sensitive 

reagent for determination or Copper and Silver metal ion
2
, 

also used as carrier for selective transport of gold through 

liquid membrane
3
. 

Thus on the basis of up to date survey of literature, many 

transition elements have been extensively investigated with 

regard to their potential quality as anticancer agents (Petra et 

al 2006). However, several observations suggest that, other 

metal containing compounds might be suitable for the 

development of new chemo-therapeutics
4, 5

. 

 

II. MATERIALS AND METHOD 

Methods 

A. Preparation of ρ- dimethylaminobenzaldehyde 

thiosemicarbazone 

Preparation of ρ-dimethylaminobenzaldehyde: Placed 44.0g. 

of dimethylformamide in a flask and cooled in an ice bath, 

25.3 g of phosphorus ox chloride was added drop wise with 

stirring. The phosphorus oxychloride-dimethylformamide 

complex was formed. Reaction mixture was cooled and 200 g 

of dimethylaniline drop wise was added withstrring. When the 

addition of the dimethylaniline is complete, a yellow-green 

precipitate begans to from. The reaction mixture was heated 

on a steam bath, and stirring was continued for 2 hours.  

The yellow-green precipitate redissovles when heating was 

begun. The mixture was then cooled and poured crushed ice. 

Any precipitate that remained in the flask was washed into the 

ice mixture with cold water. The solution was neutralized by 

the drop wise addition of saturated water. The solution was 

neutralized by the drop wise addition of saturated aqueous 

solution was neutralized by the dropwise addition of saturated 

aqueous sodium acetate with vigorous stirring. P-

dimethylaminobenzaldehyde begins to precipitate soon after 

addition of the sodium acetate. The neutral mixture was stored 

in the refrigerator overnight. The greenish-tined crystalline. 

Precipitate was filtered by suction; the green color is readily 

removed during the washing. The very light-yellow color 

crystals were obtained after air-drying. 

Condensation ρ-dimethylaminobenzaldehyde with 

Thiosemicarbazone: Place 4.0 g of ρ-

dimethylaminobenzaldehyde a flask was dissolved in ethanol 

now 2.0 g of Thiosemicarbazone was added slowly with 

stirring. It was heated for 30 minutes. 

Allowed to cool to room temperature. The ρ-

dimethylaminobenzaldehyde thiosemicarbazone separated as 

orange red crystals. 

Yield = 22g (78%), Melting point 286
0
C; 

Reported yield =84%, Melting point 285-288
0
C; 

T 
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Physical character and spectral assignments are given in Table 

No. I and Table No.II respectively. 

 
B.Spectroscopic validation 

Structure of the synthesized Thiosemicarbazone and 

substituted Thiosemicarbazone have been characterized on the 

basis of their IR, 1H-NMR and Mass spectral studies. An 

overview of structure determination via various spectroscopic 

methods is as following:- 

IR Spectral Studies (V,cm
-1

): The presence of C=O stretching 

absorption band in the region 1740-1700 cm
-1 

instead of 1750-

1740 cm
-1

 is due to the partial enolisation of carbonyl group 

attached to methylene group in thiosemicarbazone it appear at 

1731 cm
-1

 and in 3-phenyl thiosemicarbazone it appears at 

1736 cm
-1

.Furthermore the presence of double bond in 

conjugation with C=O group lowers the frequency to 1680-

1660 cm
-1 

is due to the partial enolisation of carbonyl group 

appear at 1678 cm
-1

. When methylene group is adjacent to 

carbonyl and sulphur group; it exhibit characteristic peaks in 

the region 2970-2960 cm
-1

 and 1465-1435 cm
-1

. 

Heteroaromatics containing –NH moiety shows absorption 

peak in the region 3500-3220 cm
-1

. In IR spectrum or 

thiosemicarbazone a weak band appear in the region 3404 cm
-

1
 corresponding to this –NH moiety coupled with –CV moiety 

a frequency appears in the 1350 cm
-1

. the double bond 

character and charge distribution of both C=O and –CN 

changes during vibration mixed bands of –OCN and –NH 

moiety appear in the region 1300-1200 cm
-1

 –CH stretching 

vibration attached to nitrogen atom for N-N dimethyl 

substituent appears at 1434 cm
-1

  in ρ-

dimethylaminobenzylidene thiosemicarbazone. 

The compounds exhibit usual; C=C aromatic ring stretching 

frequency around 1600,1500 and 1400 cm
-1

  , in substituted 

thiosemicarbazone presence of –CH stretching vibration of 

aromatic types appear in the region 3100-3000 cm
-1

  other out 

of plane bending vibration in the region 900-675 cm
-1

 . 

The substitution pattern of ring appear in the region 600-420 

cm
-1

. Furthermore, a Cow characteristic peak at 1200-1050 

cm
-1

, 1100-1000 cm
-1

 and 700-600 cm
-1

 are due to the C=S/S-

C=S/C-N and C-S-C/C-S vibrational mode respectively when 

C-S conjugated with double bond a low frequency shift 

appear in the region 508 cm
-1

  as in ρ-

dimethylaminobenzaldehyde thiosemicarbazone. 

1
HNMR Spectral Studies (δ ppm): 

1
HNMR Spectral Studies 

further tend to support the structural data of these compounds. 

The presence of a well-defined singlet at δ 4.71 corresponds 

to the two protons of methylene moiety. In 

thiosemicarbazone, since proton attached to heteroatom in N-

H moiety is labile, it does not seem to appear in the given 

scale of spectrum. 

1
HNMR Spectral Studies of 3-phenyl Thiosemicarbazone 

shows doublet at δ 4.33 and 4.76, since methylene moiety is 

chemically equivalent but magnetically non-equivalent. The 

broad hump of multiple in the region δ 7.24 – 7.55 is 

assignable to substituted aromatic ring proton. 

1
HNMR Spectral of compound ρ-dimethylaminobenzaldehyde 

thiosemicarbazone exhibit a singlet at δ 2.5 assignable to two 

methyl group attached to nitrogen. The appearance of a singlet 

at δ 7.41 and δ 7.52 may be assigned due to aromatic ring. 

Signal for proton of –NH is visualized in the far deshielded 

offset scan at δ 13.55 shows that the C=O group attached 

with-NH moiety. 

Mass Spectral Studies (% RA): Mass spectral data are 

consistent with respect to molecular compounds where M+1 

peak are observed due to ionization of the molecule, various 

signals observed, seems to follow the fragmentation process 

as described under. It is revealed from the mass spectrum of 

thiosemicarbazone that the appearance of molecular ion peak 

at m/z = 133 is in agreement with the proposed structure of 

synthesized compound some other daughter ion peaks at 

m/z=58, 60, 91, 102, and 106 the M+1 peak is 132 also 

support the predicated structure of compound. 

3-phenyl Thiosemicarbazone and ρ-

dimethylaminobenzaldehyde thiosemicarbazone shows the 

same base peak at m/z=154 due to the most stabilized factor 

of the molecule. Some other daughter ion peaks at m/z=89, 

107,120,136,165,195 the M+1 peak is observed at 210 

supports the predicted structure of 3-phenyl 

Thiosemicarbazone compound. Similarly in ρ-

dimethylaminobenzaldehyde thiosemicarbazone daughter ion 

peak observed at m/z=105, 120, 136, 167, 177, 192, 209, 226, 

242 and M+1 peak were observed at 264 as shown in table II 

Molecular weight data further confirm by C,H,N analysis as 

shown in table I. 

C. Synthesis Procedure of the Solid Complexes 

All the chemical used ware of analytical grade. Metal 

acetate/sulphate/chloride and thiosemicarbazone, in 1:2 

(Metal: Ligand) molar ratio ware dissolved separately in ethyl 

alcohol. Both the solutions were transferred to the flask of 

refluxing assembly. The mixture of two solutions were 

refluxed for 1.0-2.0 Hours. In case of ρ-

dimethylaminobenzaldehyde thiosemicarbazone; metal salts 

and compound were treated with 50% v/v alcoholic 

dimethylformamide in 1;2 molar ratio and reflux on water 

bath for 3.0-8.0 Hrs. the solid complexes were separate out by 

filtration, washed with ethanol followed by ether and dried in 

vacuum. The colour of Cu, Co and Zn complex is Blacj/Grew, 

Brown and Reddish brown respectively. All the complexes 

are amorphous have high melting point and are insoluble in 

water and common organic solvent. 
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D. IR spectral assignment for complexes of thiosemicarbazone 

and substituted thiosemicarbazone 

All the metal complexes of ρ-dimethylaminobenzaldehyde 

thiosemicarbazone, 3-phenyl thiosemicarbazone and 

thiosemicarbazone shows diminishing of C=O band 

suggesting that the carbony oxygen involve in (M-O) co-

ordination. 

The band due to CN, C=S and SCS at 690-610 cm
-1

, 1190-

1100cm
-1

 and 1080-1000 cm
-1

 respectively. In complexes of 

all compounds are either shifted, splits or weak end indicating 

the participation of sulphur atom in complex formation. 

The unaltered position of band due to NH and CN in all 

complexes of ρ-dimethylaminobenzaldehyde 

thiosemicarbazone and CN of all metal complexes of 3-phenyl 

thiosemicarbazone and thiosemicarbazone indicates that these 

groups are not involved in coordination. 

The new band between 480-450 cm
-1

 and 540-510 cm
-1

 in the 

spectra of complexes are assigned to stretching of       (M-S), 

(M-N) or (M-O) bands respectively. Also a new bands for 

C=C in the IR spectra of metal complexes of 3-

phenylrhodanie and ρ-dimethylaminobenzaldehyde 

thiosemicarbazone complexes indicate the co-ordination to the 

metal via deprotonation, thus the IR spectra of all complexes 

provide strong evidence for the complexation of 

Thiosemicarbazone and substituted Thiosemicarbazone with 

metal ion as shown in table IV. 

E. Antimicrobial activity 

In most of the organic heterocyclic compounds contains 

sulphur and nitrogen antimicrobial activity may be due to the 

presence of –NCSS- linkage. The chief donor atom in most of 

the complexing agents are nitrogen, oxygen and sulphur. 

Initially large number of workers investigated the study of 

complexes. It has been know that some drug have increased 

activity when used as metal complexes. It might be due to: 

The degradative enzymes produced by the micro-organism are 

important in host inCoction, food deterioration and break 

down of organic matter. The enzyme production is hare 

intended to mean both synthesis of the wnzyme by the micro-

organic and activity of the enzymes in the medium after it is 

produced. Since the metal complexes inhibit the growth of 

micro-organism, it is assumed that the produced of the 

enzyme is being afCocted, hence the organism are able to 

grow. 

Reaction of free radical intermediate with cellular 

component
6
. Metal ions may cause the denaturation of 

proteins affecting the normal functioning of the cell. The      –

S, or –N moiety may be afCocted by the metal ions of the 

complex. This may cause inactivation of certain enzymes 

ultimately killing them. Metal ions may also cause protein 

biosynthesis from the bactericidal activity
7
. It is apparent that 

the complex were more toxic toward the gram (+) bacteria 

than gram (-) bacteria. The reason is the difCorence in the cell 

walls. The cells wall of gram (-) bacteria are more complex 

due to lipopolysaccharides than those of gram (+) bacteria. 

Micro-organisms are heterogeneous group of several distinct 

classes of living being. An anti-microbial substance is a 

sucstanc that kills or inhibits the growth of microbes such as 

bacteria and fungi. The minimum inhibitory concentration 

(MIC) in microbiology is the lowest concentration of and 

antimicrobial substance that will inhibit the visible growth of 

a micro-organism after overnight incubation. Minimum 

inhibitory concentrations are important to confirm resistance 

of micro-organism, to an antimicrobial agent and also 

maintain the activity of new antimicrobial agents. Little 

progress has been made in deducing antimicrobial behavior of 

poly-aromatic hydrocarbons, which need to be investigated 

very thoroughly. It has been observed that potency of several 

bacterial against commercially available drug increases 

tremendously keeping in view in the therapeutic importance 

associated with these compounds and complexes the 

biological studies i.e.antimicrobial activity in vitro have been 

performed on synthesized compound and complexes. 

In antimicrobial activity – (a) Antibacterial and (b) Antifungal 

activity has been perfomed. 

 F. Antibacterial Activity 

Substances that kill or inhibit the growth of bacterial have 

Antibacterial activity. Bacteria are prokaryotic micro-

organism, thousands of difCorent kind of bacteria lives in the 

world
8
, and some live in the environment and other live on the 

skin. Bacteria are the most metabolically diverse of all micro-

organism. Bacteria are simple in structure and many are 

readily cultured. Grow and controlled in the laboratory, that’s 

the reason micro-biologist have devoted intense study in all 

liCo process. Culture media provide artificial environment 

stimulating natural conditions necessary for growth of 

bacteria.  Soybean casein digest broth (SCDM) and soybean 

casein digests agar (SCDA) are used for growth of bacteria
9,10

. 

For the present screening all the synthesized compounds and 

complexes were tested against following organism; 

Name of organism       *ATCC No.   Incubation temperature 

S. epidermides          12228      32
o
C ± 2.5

o
C 

B. subtilis           6538      32
o
C ± 2.5

o
C 

E. coli           10536      32
o
C ± 2.5

o
C 

P. aruginosa           9027      32
o
C ± 2.5

o
C 

*ATCC No: - American type culture collection  

The method employed was the agar diffusion technique. All 

the compounds and complexes have been evaluated for their 

antibacterial activity using modified paper disc diffusion 

method. It consists of the following sequential steps: 

Preparation of media: Suspended 40 g of soybean casein 

digest agar (SCDA) in 100 ml distilled water in a conical 

flask. Heat to boiling to dissolve the medium. 
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Completely sterilize by autoclaving at 15 Ibs pressure (121
o
C) 

for 15 minute. It was used for preparing petri plates and 

slants. 

 Soya bean Casein Digest Medium (SCDM) (Broth): Code No 

M-011 Hl-MEDIA 

     Composition per litre     :             Ingredients gm/Liter 

Casein enzymichydrolysate :  17.0g 

Papaic digest of soyabean  :              3.00g 

Sodium chloride   :              5.00g 

Di potassium hydrogen phosphate :  2.50g 

pH : 7.3 ± 0.20      

Preparation of media: 30g of soybean casein digest medium 

(SCDM) was suspended in 1000 ml distilled water in a 

conical flask. Heated to boiling to dissolve completely 

sterilize by autoclaving at 15 lbs pressure (121
o
C) for 15 

minutes. It was used for growth of micro-organism. 

3) Stock culture and preparation of plate: The organisms 

were sub-culture on SCDA slant. The inoculums of the 

organism was prepared by transCorring a loopful of the 

incubated for 48Hrs. in incubator at 37
o
C ± 2

o
C. A 0.5ml of 

each of the investigation organism was added to sterile agar 

each of previously sterilized petri-dishes and left over 

solidifies. 

Preparation of solution: The stock of compound and 

complexes were prepared by dissolving 10-40 mg/ml in 

appropriate solvent viz., double distilled water, 30% v/v 

solution of dimethylformamide in alcohol and 50% v/v 

solution of dimethyl formamide with alcohol etc for 

rhodanice, substituted thiosemicarbazone and their metal 

complexes. For antibacterial activity difCorent concentration 

i.e. 12.5 µg, 25 µg, 50 µg, 100 µg, 200 µg and 400 µg per disc 

were screened. 

5) Procedure: The sterile 6mm diameter filter paper discs 

were thoroughly moistened in the drug sample to be tested 

and placed on the solidify agar plates, simultaneously efCoct 

of control was also run by placing discs of filter paper moisten 

thoroughly in the solution of controlled compound i.e. 

Cefotaxime sodium and Dimethyl formamide. The inhibitory 

efCoct of the sample was noted against each organism. The 

measured zone of inhibition was compared with those caused 

by controlled compound under identical condition. All the 

tests were conducted in three replicate. 

G. Antifungal Activity 

Fungi are eukaryotic micro-organism that difCors from 

bacteria. They are heterotrophic organism devoid of 

chlorophyll and possess rigid cell wall containing chitin, 

mannan and other polysaccharides
11

. The cytoplasmic 

membrane contains sterol; they possess true nuclei with 

nuclear membrane and pair of chromosomes. Fungi are 

usually multicellular and more complex than bacteria. They 

range in size and shape from single celled microscopic yeast 

to giant range multicellular mashrooms and puff cells. True 

fungi are composed of filament and masses of cells which 

make-up the body of the organism know as MYCELLIUM. 

The science of fungi is called MYCOLOGY. Fungi have also 

become tools for the physiologist, biophysist and geneticist 

and biochemist which find them highly suitable subject for the 

study of some biological process
12-15

. During the course of 

present investigation, all the synthesized compounds and 

metal complexes were tested against the Candida albicance 

ATCC 10231. 

Sabourd Dextrose Agar Media : Code No M-063 HI MEDIA 

Composition per liter        : Ingredients gm/Liter 

        Mycological peptone     :               10.0g 

                 Dextrose      :       40.0g 

                    Agar      :        15.0g 

  pH: 5.6 ± 0.20 

Preparation of media: 65 g of media was suspended in 100 ml 

distilled water in a conical flask, heated to boiling to dissolve 

the medium completely, sterilized by autoclaving at 15 lbs 

pressure (121
o
C) for 15 minutes. It was used for preparing 

petri plates. 

The method and steps were similarly performed as has been 

described in the preceding discussion Antibacterial studies. 

Test were performed in fungi C. albicans. 

The observation was inclined to view the antibacterial and 

antifungal activities of the newly synthesized compounds and 

complexes. All the compounds and complexes have been 

evaluated for their in vitro – growth inhibitory activity against 

the organism like S. epiderminds, P. arunginosa,  S. aureus, E. 

coli and Fungi C. albicans. 

III. RESULT & DISCUSSION 

An overall representation of antibacterial and antifungal 

behavior reveals that the synthesized compounds and 

complexes exhibits efCoct over the control drug i.e. 

Cefotaxime sodium and Fluconazole for antibacterial and 

antifungal activity respectively. All the synthesized 

compounds and complexes were purified before screening. 

Thus as shown in table VI. Fungi are active less active upto 

200µg concentration except thiosemicarbazone, iron complex 

of thiosemicarbazone and 3-phenyl thiosemicarbazone. In 

other compound and complexes, it shows activity above 300 

µg concentration. 

Thiosemicarbazone, ρ-dimethylaminobenzylidene 

thiosemicarbazone and their metal complexes are active 

against gram positive, negative bacteria. As shown in table 

VII.Thiosemicarbazone and its copper, iron complexes shows 

activity against gram positive and gram negative bacteria, 

while zinc complexes are inactive. 
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In table IX, ρ-dimethylaminobenzylidene thiosemicarbazone 

and their metal  complexes are less active upto 200 µg 

concentration. As a general rule inhibition increases with 

increasing concentration of compound or complexes. It shows 

activity upto 400 µg concentration while zinc complexes have 

no activity. 

IV. CONCLUSION 

The synthesised method is optimised which provide a new 

pathway to the researcher. The results are encouraging and 

synthesised compounds can be used as pharmaceutical drugs. 

 

Table I 

Physical characterization of Thiosemicarbazone and substituted Thiosemicarbazone 
 

No. Structure 
M.P. 

(0c) 

Yield 

(%) 

Molecular 

Formula 

Elemental analysis (%) 

C H N S 

1. 

 

169 78% C3H8N3S 
27.15 

(27.05) 

2.18 

(2.27) 

10.67 

(10.52) 

48.08 

(48.15) 

2. 

 

189 74% C9H13N3S 
52.05 

(51.65) 
3.18 

(3.38) 
6.82 

(6.70) 

29.98 

(30.65) 

 

3. 

 

 

286 78% C11H18N3S 
54.81 
(54.52 

4.79 
(4.58) 

10.64 
(10.60) 

24.55 
(24.26) 

 

Table II 

Spectral assignment forThiosemicarbazone and substituted Thiosemicarbazone 
 

Compounds IR(v,cm-1) 1NMR ( ppm) Mass (m/z,%RA) 

 

3404, (NH 1443 ( CH2), 

1379, 1328 (CN), 1234 (-NH), 1187 

(C=S), 1079 (S-C=S), 679 (C-S), 
583 (C-S-C out of plane) 

4.71 (s,2H1CH2) 
m/z=133 

[m+,100] 

 
 

 

 

 

3056, (-CH str.) 2969 

(vCH2) and 1455 (CH2) 

1590 1495, (C=C aromatic ring str.), 
1241, 1347, 1386, (CN), 1170 

(C=S), 1053 (S-C=S) 824,834 (out 

of plane –CH bending vib), 756, 784 
(Sub. Phenyl ring str.0 658,692(C-S) 

4.33 (d,1H1CH2), 

1.76 (d,1H1CH2), 

7324-7.55 (m, 5H1 C6H5) 

209 [m+,22], 

m/z = 154 
[M+,100], 

210 [M+1, 70] 
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1570 (C=C ring str. ), 1335, 1374 
(CN), 1434 [N(CH3)2] 

1249 (NH), 1166 (C=S ), 1058 (S-

C=S), 801 (out of plane –CH 
bending vib.) 672 (Sub. Phenyl ring 

str. ) 508 (C-S), 

2.5 (s,6H1,CH3x2) 

6.8(s,1H1,CH3X2) 
7.41(s,2H1,Ar-Hax2) 7.52 

(s,2H1Ar-Hbx2) 13.55 

(s,1H1NH) 

264 [M+,75] 

m/z = 154 

[M+,100], 
263 [M+1,70] 

Table III 

Physical characterization of Thiosemicarbazone and substituted Thiosemicarbazone 

S.No. Complex 
Elemental analysis (%) 

Metal C H N S 

1. 

 
+ Iron 

6.12 19.10 1.55 7.65 34.90 

2. 

 
+Copper 

5.85 18.35 2.29 7.20 24.58 

3. 

 
+Zinc 

3.25 18.25 1.56 5.80 24.65 

4. 

 
+Iron 

7.22 40.80 1.90 5.11 23.80 

5. 

 
+ Copper 

5.55 39.67 2.60 5.39 24.10 

6. 

 
+ Zinc 

2.55 39.40 2.70 5.20 23.90 
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7. 

 
+Iron 

5.38 45.40 3.80 8.90 20.12 

8. 

 
+Copper 

4.10 44.10 3.58 8.70 19.10 

9. 

 
+ Zinc 

1.18 43.90 3.70 8.55 19.80 

 

Table : IV 

Spectral assignment of complexes of Thiosemicarbazone and substituted Thiosemicarbazone 
 

Structure Of Compound IR  (v,cm-1) of compound 

IR (V,CM-1) CO 

complex of 

compound 

IR (V,CM-1) 

Cu complex of 

compound 

IR (V,CM-1) 

 

3404, (NH 1443 (), 1379, 1328 

(CN), 1234 (-NH), 1187 (C=S), 

1079 (S-C=S), 679 (C-S), 583 (C-

S-C out of plane) 

(NH) (C=O) and 
(CN) disappear, 

1107(C=S), 1033 

(S-C=S) and 618 

(C-S) shift to 

lower 

(NH), and (C-
S) Disappear, 

1350 (CN), 

1174 (C=S), 

1022 (S-C=S) 

shift to lower 

(C=S) and (C-S) Disappears, 1233 (NH) 

unaltered, 1357 (CN), 1052 (S-C=S shift to 

lower) 

 

 

3056, (-CH str.)  2969, (vCH2) and 
1455 , 1590 1495, (C=C aromatic 

ring str.), 1241, 1347, 1386 (CN), 

1170 (C=S), 1053 (S-C=S), 824, 
834 (out of plane –CH bending 

vib), 756, 784 (Sub. Phenyl ring 

str.)658, 692 (C-S) 

1348 (CN),1698 

(C=O), 1057 
(C=S), and 

1011(S-C=S) 

685 (C-S) shift to 
lower 

1348 (CN), 

1156 (C=S) 
and 689 (C-S) 

shift to lower, 

1054 (S-C=S 
unaltered) 

disappear, 1369(CN), 1161 (C=S) and 

641,612 (C-S) shift to lower, 1005 (S-C=S) 
unaltered 

 

 

1570 (C=C ring str.), 1335 

1374(CN), 1434 [N(CH3)2] 1249 
(NH), 1166 (C=S), 1058 (S-C=S), 

801 (out of plane –CH bending 

vib.) 672 (sub. Phenyl ring str.), 
508 (C-S), 

(C=S) 1585, 
(C=O) and (S-

C=S) disappear, 

1179 (NH), 1354 
(CN), 1107 

(C=S), 618 (C-S) 

shift to lower 

(C=C) 1571, 

(C-S) 
disappear, 

1250 (NH), 

1366 (CN), 
1161 (C=S), 

1005(C-

S=C)Shift to 
lower 

(C=S) 1573, (C-S) disappear, 1167, (C=s) 

unaltered, 1011 (S-C=S) Shift to lower 

 

H 
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Table : V 

Abbreviations for Antifungal and antibacterial activity of Thiosemicarbazone,  

substitutedThiosemicarbazone and their complexes 
 

Compounds/Complexes abbreviations 

 

 
 

Th 

 

 
+ Copper 

Th+ Cu 

 
+ Cobalt 

Th +Co 

 
+ Zinc 

Th +Zn 

 
 

 

3PhTh 

 
+ Copper 

3PhTh + Cu 
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+Cobalt 

3PhTh + Co 

 
+Zn 

3PhTh + Zn 

 

5Pda+Th 

 
 

 

copper 

5PdaTh + Cu 

+Cobalt 

5PdaTh + Co 

+Zinc 

5PdaTh + Zn 
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Table : VI 

Antifungal activity of Thiosemicarbazone, substituted Thiosemicarbazone and their complexes  

 
Antifungal sturdy with C. albicance 

Abb. 

 

Concentration of compounds/Complexes in µg/ml 

12.5 25 50 100 200 400 

Th + + + + - - - 

Th +Cu + + + + + - 

Th +Co + + + + - - - 

Th +Zn + + + + + + 

3PhTh + + + + + - 

3PhTh + Cu + + + + + + 

3PhTh + Co + + + + - - - 

3PhTh + Zn + + + + + + 

5PdaTh + + + + + - 

5PdaTh + Cu + + + + + + 

5PdaTh + Co + + + + + - 

5PdaTh +Zn + + + + + + 

 

 

Table : VII 

Antibacterial activity of Thiosemicarbazone, and their Cu, Fe, Zn Complexes 
 

Abb. 

Gram Positive Bacteria Gram Negative Bacteria 

S. Epidermides B. Subtilis E. Coli P. Aruginosa 

Concentration of 
compounds/Complexes in µg/ml 

Concentration of 
compounds/Complexes in µg/ml 

Concentration of 
compounds/Complexes in µg/ml 

Concentration of 
compounds/Complexes in µg/ml 

1
2
.5

 

2
5
 

5
0
 

1
0
0
 

2
0
0
 

4
0
0
 

1
2
.5

 

2
5
 

5
0
 

1
0
0
 

2
0
0
 

4
0
0
 

1
2
.5

 

2
5
 

5
0
 

1
0
0
 

2
0
0
 

4
0
0
 

1
2
.5

 

2
5
 

5
0
 

1
0
0
 

2
0
0
 

4
0
0
 

Th + + + + - --- + + + + - -- + + + + + - + + + + + - 

Th+C
u 

+ + + + - -- + 
+ 
 

+ + + - + + + + + + + + + + + + 

Th+Fe + + + + - -- + + + + + - + + + + + - + + + + + - 

Th+Z

n 
+ + + + + - + + + + + + + + + + + + + + + + + + 

 

(+) : Growth  i.e No Inhibition,      (-) : 7-8 mmInhibition,      (--) : 8-10 mm Inhibition,      (---) : 10-12 mm Inhibition,       
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Table : VIII 

Antibacterial activity of 3- phenyl Thiosemicarbazone, and their Cu, Fe, Zn Complexes 
 

Abb. 

Gram Positive Bacteria Gram Negative Bacteria 

S. Epidermides B. Subtilis E. Coli P. Aruginosa 

Concentration of 

compounds/Complexes in µg/ml 

Concentration of 

compounds/Complexes in µg/ml 

Concentration of 

compounds/Complexes in µg/ml 

Concentration of 

compounds/Complexes in µg/ml 

1
2
.5

 

2
5
 

5
0
 

1
0
0
 

2
0
0
 

4
0
0
 

1
2
.5

 

2
5
 

5
0
 

1
0
0
 

2
0
0
 

4
0
0
 

1
2
.5

 

2
5
 

5
0
 

1
0
0
 

2
0
0
 

4
0
0
 

1
2
.5

 

2
5
 

5
0
 

1
0
0
 

2
0
0
 

4
0
0
 

3PhTh + + + + - -- + + + + - -- + + + + + - + + + + + - 

3PhTh+C

u 
+ + + + - -- + + + + + - + + + + + + + + + + + + 

3PhTh+Fe + + + + -- --- + + + + - -- + + + + + - + + + + + - 

3PhTh+Z

n 
+ + + + + - + + + + + + + + + + + + + + + + + + 

 

(+) : Growth  i.e No Inhibition,      (-) : 7-8 mmInhibition,      (--) : 8-10 mm Inhibition,      (---) : 10-12 mm Inhibition,       
 

Table : IX 

Antibacterial activity of p- dimethylaminobenzylidineThiosemicarbazone, and their Cu, Fe, Zn Complexes 
 

Abb. 

Gram Positive Bacteria Gram Negative Bacteria 

S. Epidermides B. Subtilis E. Coli P. Aruginosa 

Concentration of 
compounds/Complexes in µg/ml 

Concentration of 
compounds/Complexes in µg/ml 

Concentration of 
compounds/Complexes in µg/ml 

Concentration of 
compounds/Complexes in µg/ml 

1
2
.5

 

2
5
 

5
0
 

1
0
0
 

2
0
0
 

4
0
0
 

1
2
.5

 

2
5
 

5
0
 

1
0
0
 

2
0
0
 

4
0
0
 

1
2
.5

 

2
5
 

5
0
 

1
0
0
 

2
0
0
 

4
0
0
 

1
2
.5

 

2
5
 

5
0
 

1
0
0
 

2
0
0
 

4
0
0
 

5daTh + + + + - -- + + + + + - + + + + + - + + + + + - 

5PdaTh+C

u 
+ + + + + - + + + + + + + + + + + + + + + + + + 

5PdaTh+F
e 

+ + + + + - + + + + + - + + + + + - + + + + + - 

5PdaTh+Z

n 
+ + + + + + + + + + + + + + + + + + + + + + + + 

 

(+) : Growth  i.e No Inhibition,      (-) : 7-8 mmInhibition,      (--) : 8-10 mm Inhibition,      (---) : 10-12 mm Inhibition,       
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