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1 Introduction  

ABSTRACT: The Present research work is aimed to synthesize a serious of various 
substituted Schiff bases compounds of 1-(1-phenylethylidene)thiosemicarbazide form 
(1,4)-4-benzylidene-1-(1-phenylethylidene)Thiosemicarbazide condenses with Four 
different substituted aryl aldehydes under Microwave irradiation and conventional 
method. The structure for compounds has been determined by UV, FTIR, 1H-NMR and 
Mass s spectroscopy. All the compounds are evaluated for its anti-fungal activity.  
 
Keywords: 1-(1-phenylethylidene)thiosemicarbazide, Schiff bases, Microwave 
irradiation and anti-fungal activity. 
 
 

Heterocycles have contributed to the 

development of society from a biological and industrial 

point of view as well as to improve the quality of life. 

During the past few decades, interest has been rapidly 

growing in gaining insight into the properties and 

transformation of these heterocycles. As a result, variety of 

new compounds is being added to this field every year [1-

6]. Among the sulfur and nitrogen containing heterocyclic 

compounds, thiosemicarbazides and thiosemicarbazones 

have potential pharmacological activities. The hydrazides 

addition to various isothiocyanates is one of the 

convenient methods of the synthesis of substituted 

thiosemicarbazides, which are of great interest not only in 

terms of a possible study of biological activity, but also as 

the starting compounds for the synthesis. 

Thiosemicarbazides is a unique class of organic 

compounds which is not known only for its various 

biological activities but also as metal-chelating and 

anticorrosion agents [7-10]. Thiosemicarbazides have 

occupied an important place in drug industry. Use of these 

compounds in organic synthesis has become a classical 

strategy for the synthesis of several heterocycles. Their 

reactions with compounds containing C=O and C=N groups 

is an important method for the synthesis of biologically 

active compounds, viz triazoles and diazoles [11-18]. A 

better understanding of their biological activity can be 

derived from their oxidation mechanisms. 

Thiosemicarbazides derivatives display interesting 

biological activities, including anticancer, antiHIV, 

antibacterial, antiviral and antifungal owing to their ability 

to diffuse through the semi permeable membrane of cell 

lines. They play an important role in the regulation of 

plant growth. Due to their abundance in plants and ease of 

synthesis, this class of compounds has generated great 

interest for possible therapeutic uses [19-24].  

These sulfur and nitrogen donor ligands and their 

co-ordination complexes have gained special attention due 

to their activity against protozoa. Some industrially 
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important activities, such as anticorrosion and antifouling 

effects have also been observed for these compounds. 

 

 

Thiosemicarbazides 

 

2. Experimental section 
Materials and Methods  
 All chemicals employed in the present 

investigation were of analytical grades (AR) which have 

been in thiosemicarbazide, Acetophenone, 4-

methylacetophenone, 4-nitroacetophnone, 4-

bromoacetophenone and benzaldehydes were purchased 

in Sigma Alrich and methanol and acetic acid were 

purchased in Merck and hydrochloric acid and ethyl 

acetate were purchased in S.d.Fine and hexane were 

purchased in Avra. The purity of compounds were checked 

by TLC (0.5mm thickness) using Silica gel-G coated 

aluminium plates (Merck) and were visualized by 

exposing the dry plates into the iodine vapours and 

exposing UV light. 

 A variety of physiochemical methods have been 

employed to characterize the synthesis compounds. A 

brief account of these methods was given below. The 

melting points were determined in open capillaries, using 

Biotas melting apparatus, expressed in oC (uncorrected). 

FT-IR spectra were recorded on Alpha-Brukar 

spectrophotometer (KBr pellets) scanning with the entire 

region of 4000 - 400 cm-1. UV spectra were recorded on 

Alpha Bruker UV spectrophotometer. 1H NMR spectra of 

the substituted thiosemicarbazide, and substituted imine  

derivatives were recorded on Bruker AV400 spectrometer 

operating 400 MHz for recording 1H NMR spectra in DMSO 

solvent using TMS as internal reference (chemical shift in 

ppm).   

 
Synthesis of substituted Schiff bases 

 The various substituted Schiff bases have been 

synthesized through two stages. Each stage has been 

achieved viz both conventional and micro-wave assisted 

methods. 

Stage 1:  Synthesis of 1-(1-phenylethylidene) 

thiosemicarbazide (A1) 

 The compound 1-(1-phenylethylidene) 

thiosemicarbazide (A1) was synthesized two methods. 

 

Method A:  Conventional method 

 An equal molar quantities mixture of compound 

thiosemicarbazide (0.01mol), acetophenone (0.01mol), 

concentrated hydrochloric acid (0.01mol) and methanol 

(10mL). The mixture was stirred under reflux for 5-7 

hours. After the completion of reaction mixture 

(monitored by TLC) was evaporated under reduced 

pressure, to the residue was added a mixture solution of 

hexane and diethyl ether and the deposited solid was 

collected by filtration washed with hexane, diethyl ether 

and then dried under reduced pressure to give the light 

brown color solid was obtained was recrystallized using 

methanol get the needles like brown crystals of 1-(1-

phenylethylidene) thiosemicarbazide (A1). The purity of 

the product was checked by TLC. 

 

Method B:  Microwave irradiation method 

 An equal molar quantities mixture of compound 

thiosemicarbazide (0.01mol), acetophenone (0.01mol), 

concentrated hydrochloric acid (0.01mol) and methanol 

(10mL) were grinded in to the mortar. The mixed 

compounds were taken in a 100mL beaker and it was 

irradiated in a microwave oven for the 3 minutes at 110W 

operating at 2450Hz at 30 seconds of intervals. After 

completion of reaction as followed by TLC examination, 

then the solvent was evaporated under reduced pressure 

to the residue was added a mixed solution of hexane and 

diethyl ether and the deposited solid was resurged by 

filtration washed with hexane, diethyl ether and then 

dried under reduced pressure to give the light brown color 

solid was obtained was recrystallized using methanol get 

the needles light brown crystals of 1-(1-phenylethylidene) 

thiosemicarbazide (A1). The purity of the product was 

checked by TLC.   

Stage 2:  Synthesis of (1, 4)-4-benzylidene-1-(1-

phenylethylidene) Thiosemicarbazide (A2) 
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 The compound (1,4)-4-benzylidene-1-(1-

phenylethylidene)thiosemicarbazide (A2) were 

synthesized two methods. 

 

Method A:  Conventional method 

 An equal molar quantities mixture of compound 

1-(1-phenylethylidene) thiosemicarbazide (A1) (0.01mol), 

benzaldehyde (0.01mol), acetic acid (0.01mol) and 

methanol (10mL) were added. The mixture was stirred 

under reflux for 5 hours. After the completion of reaction 

mixture (monitored by TLC) was evaporated under 

reduced pressure, to the residue was added a mixture 

cooled to room temperature and kept overnight the solid 

was washed with methanol and recrystallized using 

methanol to get the dark brown color solid was obtained 

was recrystallized using methanol get the needles dark 

brown crystals of (1, 4)-4-benzylidene-1-(1-

phenylethylidene) thiosemicarbazide (A2). The purity of 

the product was checked by TLC.   

 

 

Synthetic Scheme 
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Method B:  Microwave irradiation method 

 An equal molar quantities mixture of compound 

1-(1-phenylethylidene) thiosemicarbazide (A1) (0.01mol), 

benzaldehyde (0.01mol), acetic acid (0.01mol) and 

methanol (10mL) were grinded in to the mortar. The 

mixed compounds were taken in a 100mL beaker and it 

was irradiated in a microwave oven for the 3 minutes at 

110W operating at 2450Hz at 30 seconds of intervals. 

After completion of reaction as followed by TLC 

examination. The reaction mixture was cooled to room 

temperature and kept overnight the solid was washed 

with methanol and recrystallized using methanol get the 

needles dark brown crystals of (1,4)-4-benzylidene-1-(1-

phenylethylidene) thiosemicarbazide (A2). The purity of 

the product was checked by TLC. 

 

3. Result and discussion 
 Based on the careful analysis of literature survey, 

the target compounds have been synthesized through two 

stages of chemical reaction. Both stages of reaction carried 

out viz. conventional and microwave assisted methods. In 

a first stage, substituted thiosemicarbazide derivatives 

were synthesized in the presence of hydrochloric acid and 

the second stage have been achieved condensation 

between stage 1 compound and benzaldehyde. The yields 

of the synthesized compounds were found to been 

significant. The structure of the synthesized compounds 

was identified by UV, FTIR and confirmed by 1H NMR 

spectroscopy. All the compounds give the characteristic 

FTIR and absorption peaks that proved that the presence 

of particular functional group and 1H NMR spectrum helps 

to find the structure synthesized compounds. 

 

Interpretation of spectral data’s of the 

Compounds 

 The (1, 4)-4-benzylidene-1-(1-phenylethylidene) 

thiosemicarbazide compound were synthesized through 

two stages. 

 

Interpretation of spectrum to the 1-(1-

phenylethylidene) thiosemicarbazide 

UV spectrum of compound 1-(1-

phenylethylidene) thiosemicarbazide 

It is a light brown solid. The formation of product was 

confirmed by Thin Layer chromatography. UV peak and 

appear at 204nm (CH=CH) corresponding to the π-π* 

transition of aromatic double bond and peak at 330nm is 

due to    n-π* transition which clearly indicates the 

presence of hetero atom. The UV spectrum of compound 

was shown in the Fig.1. 

 

Fig 1 UV spectrum of 1-(1-phenylethylidene) 

thiosemicarbazide 

 

FT-IR spectrum of compound 1-(1-

phenylethylidene) thiosemicarbazide 

 FT-IR spectrum of the 1-(1-phenylethylidene) 

thiosemicarbazide was shown in Fig.2. The weak 

absorption at 3143cm-1 is due to the C-H stretching 

vibration in aromatic system. The weak absorption at 

3390 cm-1 due to the N-H stretching frequency. The sharp 

peak at1583cm-1clearly shows C=C bond was attached 

with conjugation. 

The peak was observed in the range of 1434 cm-1 

which indicates C=N stretching frequency. The peak at 

756cm-1 was assigned the presences of C-H out-of- plane 

bending vibration in the ring. The peak at 618cm-1 

indicates the presences of C=S stretching vibrations. The 

assignment of the main peak in the FT-IR spectrum of 1-

(1-phenylethylidene) thiosemicarbazidephenol was 

obtained represented by Table 1. 

 

1H NMR spectrum of compound 1-(1-

phenylethylidene) thiosemicarbazide 

 The 1H NMR spectrum of the 1-(1-

phenylethylidene) thiosemicarbazide was shown in Fig.3 

the DMSO or CDCl3 is used as a solvent and TMS used as 

internal standard. The proton in the vast majority of 
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organic compounds resonated at a low field then the 

proton of TMS is zero; it is possible to device δ scale. The 

assignment of the peaks in the 1H NMR spectrum of 1-(1-

phenylethylidene) thiosemicarbazide it is represented in 

the Table 2.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Fig 2 FTIR spectrum of 1-(1-phenylethylidene) thiosemicarbazide

Table 1 

            Peak Assignments                     Wave number(cm-1) 

C-H stretching vibration in aromatic system                              3143 

-C=C- bond was connected with conjugation                             1583 

-C=N stretching frequency                             1434 

-C-S stretching vibration                             616 

-C-H out of plane bending vibration                               756 

NH stretching vibration                             3390 

      

      Table 2 

 

 

 

Proton of different chemical environment Chemical shift[δ] 

Singlet,(1H) NH2 proton 6.6 

Singlet,(1H) N-H proton 8.5 

Multiplet,(14H) Aromatic proton 7.1-7.4 

Singlet,(3H) CH3  proton 2.5 
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Fig 3 1H NMR spectrum of 1-(1-phenylethylidene) thiosemicarbazide 

UV spectrum of compound (1, 4)-4-benzylidene-

1-(1-phenylethylidene) thiosemicarbazide 

 It is a dark brown solid. The formation of product 

was confirmed by Thin Layer chromatography. UV peak at 

322nm is due to n-π* transition which clearly indicates the 

presence of hetero atom. The UV spectrum of compound 

(A1) was shown in the Fig. 4. 

 

Fig 4 UV spectrum of (1, 4)-4-benzylidene-1-(1-

phenylethylidene) Thiosemicarbazide 

 

 

FT-IR spectrum of compound (1, 4)-4-

benzylidene-1-(1-phenylethylidene) 

thiosemicarbazide 

 FT-IR spectrum of the (1, 4)-4-benzylidene-1-(1-

phenylethylidene) thiosemicarbazide was shown in Fig.5.  

The weak absorption at 3146cm-1 is due to the C-H 

stretching vibration in aromatic system. The weak 

absorption at 3403cm-1 due to the N-H stretching 

frequency. The sharp peak at 1580cm-1clearly shows C=C 

bond was attached with conjugation.  

 The peak was observed in the range of 1499cm-1 

which indicates C=N stretching frequency. The peak at 

743cm-1 was assigned the presences of C-H out-of- plane 

bending vibration in the ring. The peak at 682cm-1 

indicates the presences of C=S stretching vibrations. The 

assignment of the main peak in the FT-IR spectrum of (1, 

4)-4-benzylidene-1-(1-phenylethylidene) 

thiosemicarbazide was obtained represented by Table 3. 
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Fig 5 FTIR spectrum of (1, 4)-4-benzylidene-1-(1-phenylethylidene) Thiosemicarbazide 

Table 3 

Peak Assignments Wave number(cm-1) 

C-H stretching vibration in aromatic system 3143 

-C=C- bond was connected with conjugation 1580 

-C=N stretching frequency 1499 

-C=S stretching vibration 682 

-C-H out of plane bending vibration 743 

N-H stretching vibration 3403 

 

 

 

 

 

 

 

 

 

 

 

Fig 6 1H NMR spectrum of (1, 4)-4-benzylidene-1-(1-phenylethylidene) Thiosemicarbazide 
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Table 4 

Proton of different chemical environment Chemical shift[δ] 

Singlet,(1H) imine proton 9.4 

Singlet,(1H) N-H proton 8.5 

Multiplet,(10H) Aromatic proton 7.0-7.5 

Singlet,(3H) CH3proton 2.5 

 

1H NMR spectrum of compound (1, 4)-4-

benzylidene-1-(1-phenylethylidene) 

thiosemicarbazide 

The 1H NMR spectrum of the (1, 4)-4-benzylidene-

1-(1-phenylethylidene) thiosemicarbazide was shown in 

Fig.6. The DMSO or CDCl3 is used as a solvent and TMS 

used as internal standard. The proton in the vast majority 

of organic compounds resonated at a low field then the 

proton of TMS is zero it is possible to device δ scale. The 

assignment of the peaks in the 1H NMR spectrum of (1,4)-

4-benzylidene-1-(1-phenylethylidene) thiosemicarbazide  

it is represented in the Table 4. 

 

 

4. Anti-fungicidal activity 

 All synthesized compounds were screenedfor 

their antifungal activity by Zone of Inhibition method the 

following fungicidal and procedures were used. 

1. Aspergillus niger 

2. Candida albicans 

 

Procedure 
 The fungicidal activity of all that synthesized 

compounds was studied at 1000 ppm concentration in 

vitro. Plant pathogenic organisms used were Aspergillus 

niger and Candida albicans. The antifungal activity of all 

the compounds was measured on each of these plant 

pathogenic strains on a potato dextrose agar (PDA) 

medium such a PDA medium contained potato 200gm, 

dextrose 20gm, agar 20gm, and water 1 liter. Five days old 

cultures were employed. The compounds to be tested 

were suspended (1000 ppm) in a PDA medium and 

autoclaved at 120oC for 15 min and 15 atm. Pressure. 

These media were poured into sterile Petri plates. The 

percentage inhibition for fungi was calculated after five 

days using the formula given below, 

Percentage of Inhibition =
         

 
 

Where, X = Area of colony in control plate 

 

Y = Area of colony in test plate Antifungal Activity 

The compounds viz, A1, A2, B1, B2, C1, C2, D1 and D2 have 

been subjected to antifungal studies using little 

epresentative number of pathogenic organisms like 

Aspergillus Niger and Candida albicans with respect to 

Fluconazole used as standard by Zone of inhibition 

method. 

 Antifungal activity of all the synthesized 

compounds by Zone of inhibition methods values of 

reported in the Table.5. Among all the synthesized 

compounds C1 and C2 found to possess the excellent 

fungicidal activity than the other first and second stages of 

compounds. The compound C1 has the zone of inhibition 

values of 15 & 16nm and C2 has   21 & 22 nm against the 

Aspergillus Niger and Candida albican respectively. The 

increasing activities of these compounds due to the 

presence of bromine atom. 

Similarly electron donating groups like methyl 

substituted compound (B1 & B2) also found to have very 

good activity than the compounds of without substituted 

Compound of    A1 & A2 against the Aspergillus niger and 

Candida albican. In contrast, the nitro substituted 

compounds have lowest value of antifungal activity which 

may due to the presence of electron withdrawing nitro 

group.  

From the overall observation, among all the 

compounds of series substituted Schiff base derivatives 

have found to have excellent activity than the first stage 

compounds of substituted thiosemicarbazone. Fig.7.shown 

that Bar graph of anti-fungicidal activities. 
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Table 5 Antifungal activities of zone of inhibition (in nm) values of the synthesized Compounds 

Compounds 
Zone of inhibition (in nm) 

Aspergillus niger Candida albicans 

A1 12 14 

A2 16 16 

B1 16 17 

B2 17 19 

C1 15 16 

C2 20 21 

D1 10 12 

D2 15 16 

Fluconazole 30 29 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 7 Bar Graph for comparison of antifungal activities of synthesis compounds   
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Conclusion 
 It is deals with the general introduction about the 

substituted thiosemicarbazide and Schiff bases and its 

applications, synthetic methods. Also, this chapter 

contains various medicinal applications of substituted 

thiosemicarbazide and Schiff bases derivatives. Especially 

in this chapter discussed advantages of microwave 

irradiation methods rather than the conventional 

methods. 

 It is deals with the scope and objectives of the 

present investigation based on the literature survey. Third 

chapter dedicated to the conventional and microwave 

assisted synthesis of target molecule of thiosemicarbazone 

bearing Schiff bases. The target compound of 

thiosermicarbazone linked with Schiff bases derivatives 

have been synthesized via two stages of chemical reaction. 

In a first stage of chemical reaction have been used to 

synthesis the various substituted thiosemicarbazide 

derivatives in the presence of catalytic amount of 

hydrochloric acid. In a second stage of reaction were 

carried out by condensation between the 

thiosemicarbazide molecules with corresponding 

substituted aldehyde in the presence of acetic acid in 

which creates the substituted Schiff bases as product. All 

the stages compounds have been synthesized via 

conventional and microwave assisted method of reaction. 

But the microwave assisted synthesis is clean with shorter 

reaction time, very fast, better homogeneity in 

temperature with quick transfer of energy into the whole, 

absence of inertia, mild reaction condition, eco-friendly, 

excellent yield as compared to conventional methods and 

reduces the use of volatile organic compounds (VOCs) and 

finally, it is agreement with the green chemistry protocols. 

 The fourth chapter dealt the results and 

discussion of the synthesized compounds of     A1, A2, B1, 

B2, C1, C2, D1 and D2. All synthesized compounds were 

characterized by UV, FT-IR and 1H NMR spectral 

techniques and were found to be in agreement with the 

chemical structures expected. Antifungal activity of all 

synthesized compounds tested against Aspergillus niger 

and Candida albicans with respect to fluconazole used as 

standard. 

 From the antifungal evaluation of all the 

synthesized compounds it was concluded that out of eight 

compounds, C2 showed excellent antifungal activities 

against both Aspergillus niger and Candida albicans with 

highest zone of inhibition values 20nm and 21nm 

respectively. 

 The activity data obtained during the study will be 

certainly useful to go for further research for drug 

designing, drug delivery and synthesizing new 

thiosemicarbazide based heterocyclic compounds of Schiff 

bases and its derivatives. 
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