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Abstract: The N'',N'''-bis[(E)-(4-fluorophenyl)methylidene] thiocarbonohydrazide viz. bis-(4-fluoro PM) TCH  

which is new symmetric derivative of thiocarbohydrazide  has been synthesized by reacting thiocarbohydrazide  with 

double equivalent amount p- fluoro benzaldehyde in  ethanol medium at refluxing conditions. Elemental and 

spectral (Uv-visible, IR and NMR) analyses carried out for characterization of bis-(4-fluoroPM) TCH. This new 

derivative of thiocarbohydrazide was tested for the evaluation of antibacterial activity against Staphylococcus 

aureus and Escherichia coli and antifungal activity against Aspergillus niger and Rhizopus sps. This compound is 

biologically active in very low concentration. 
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I. INTRODUCTION 

 Thiocarbohydrazide Schiff bases are important class of compounds in medicinal and pharmaceutical field. 

They show biological activities including antibacterial [1, 2, 3] antifungal [4,5]   and anticancer activities [3-5]. The 

bioactive properties of Schiff bases of thiocarbohydrazide and their metal complexes motivated several researchers 

to explore their physical and chemical properties. 

 Study of thiocarbohydrazide and its derivatives is of great interest due to the wide use of these compounds 

and their valuable reactions.Thiocarbohydrazones are prepared by reaction between thiocarbohydrazides with 

aldehydes or  ketones; or Thiocarbohydrazones are Schiff bases (C=N/ azomethine gr )  formed by condensation of   

thiocarbohydrazides with aldehyde or ketones[6]. Thiocarbohydrazides are an important class of compounds which 

possess applications in many fields. The chemistry of thiocarbohydrazides has gained increased interest in both 

synthetic organic chemistry and biological fields. 

  Carbohydrazide and thiocarbohydrazide are hydrazine derivatives of carbonic and thiocarbonic acids. 

Thiocarbohydrazides are more widely used in heterocyclic synthesis as contain the functional group RNHCSNHR. 

Substituted thiocarbohydrazide (RNHCONHNHCSNHR) are key to the synthesis of many organic heterocyclic ring 

systems. 

Thiocarbohydrazide derivatives have attracted much attention in recent years due to their applications in 

the synthesis of heterocyclic compounds[7], synthesis of transition metal complexes[8], and pharmacological 

studies[9]. 

Symmetric and asymmetric derivatives of thiocarbohydrazide have broadly been studied due to their 

potential utility as analytical reagents[10,11]. Symmetric Schiff base can be easily obtained by direct reaction while 

there have many troubles in obtaining asymmetric Schiff base[12]. The obvious difficulty in the synthesis of 

asymmetric Schiff base is that the straight condensation methodology used for symmetric Schiff base is no longer 

applicable when some symmetric diamines were adopted as the parent reactants in the condensation reaction[13]. 

Thiocarbohydrazones  were used for analytical applications like determination of copper(II) from binary, 

ternary mixtures, food materials, micronutrient fertilizer, pesticides, pharmaceuticals etc.[14] and determination of 

mercury(II) from  binary, ternary mixtures, water samples and pharmaceuticals etc.[15]. 

In present study we have synthesized new symmetric Schiff base derivatives of thiocarbohydrazide viz. 

N'',N'''-bis[(E)-(4-fluorophenyl)methylidene]   thiocarbonohydrazide  [bis-(4-fluoroPM)TCH]   using symmetric 

diamine viz.  symmetric thiocarbohydrazide. It was characterized by elemental, Uv-visible, IR and NMR spectra.  

The compounds were tested for the evaluation of antibacterial activity against Staphylococcus  aureus and 
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Escherichia coli  and antifungal activity against   Aspergillus  niger and Rhizopus sps. The compound  is 

biologically active in very low concentration.  

 

II. MATERIALS AND METHODS 
2.1 Instrumentation 

All chemicals used were of analytical grade, from SD Fine. IR spectra was recorded on Bruker FT- IR 

spectrophotometer by using KBr pellets technique. 
1
HNMR was recorded on Bruker AMX 200 MHz 

spectrophotometer by using DMSO as solvent. The microanalysis of C, H, and N were estimated by elemental 

analyzer (Perkin Elmer 2400), at SAIF, CDRI, Lucknow, India.Microwave mediated reaction was carried out in 

conventional 25 DLX microwave oven. 

 

2.2 Synthesis of Schiff base  

It is two step manufacturing process.  

(a)Preparation of thiocarbohydrazide (TCH) – It is synthesized by various methods [6,16-18]; one of them [6] is as 

follows. 

  Initially 25 ml of hydrazine hydrate and 25ml water was placed in a 100 ml in round bottom flask .The 

temperature  of solution was lowered to 10° C and 12.5 ml of  carbon disulfide was dropped in round bottom flask. 

Now the above solution was refluxed by using water condenser about 1.5 hours. The temperature of flask was 

maintained about 80 to 85° C. Reaction was monitored with TLC. The temperature was then lowered to 10° C. Now 

the flask was cooled in ice cold water. The  product obtained was filtered, recrystallised with hot water and washed 

with water. 
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 (b) Synthesis of N'', N'''-bis[(E)-(4-fluorophenyl)methylidene]thiocarbonohydrazide [bis-(4- fluoroPM)TCH ]  

  1:2 molar solutions of TCH and p- fluoro benzaldyde refluxed  in  alcohol as a solvent  and glacial acetic 

acid as a catalyst to give N'',N'''-bis[(E)-(4-fluorophenyl)methylidene]   thiocarbonohydrazide  [bis-(4-

fluoroPM)TCH]. Purity of  the  bis-(4-fluoroPM)TCH  was  tested  by melting point, TLC, IR and NMR. 
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 2.3 Antibacterial and antifungal activity 

                  Antibacterial and antifungal activity of [bis-(4-fluoroPM)TCH]were tested by serial dilution technique 

[19]. Eight test tubes containing 5 ml of sterile nutrient / sabouraud broth were inoculated with 0.02ml of 24 h old 

culture of bacteria Staphylococcus  aureus and Escherichia coli  and fungi Aspergillus  niger and Rhizopus sps.  

respectively. Different amounts of [bis-(4-fluoroPM)TCH] in ethanol were aseptically added with the help of sterile 

pipettes from the stock solution 200 μg/ml to 5 ml quantities of respective media so as to reach the concentration 

from 1μg/ml to 20μg/ml. All test tubes were inoculated at 37
0
C and at room temperature for bacteria and fungi 

respectively. Test tubes inoculated with organism were observed for presence of turbidity after 24h and 48h 

respectively. The lowest concentration of in [bis-(4-fluoroPM)TCH] inhibiting the growth of organism was 

determined as MIC value. 

III. RESULTS AND DISCUSSION 
When hydrazine hydrate taken twice moles as compared with the carbon disulphide and refluxed in  water 

thiocarbohydrazide (TCH) is formed. Solutions of TCH and p-fluoro benzaldyde(1:2) refluxed  in  alcohol as a solvent  and 

glacial acetic acid as a catalyst. The reaction went very smoothly to afford the schiff bases of 

thiocarbohydrazide(thiocarbohydrazone)viz.N'',N'''-bis[(E)-(4-fluorophenyl)methylidene]thiocarbonohydrazide, bis-(4-

fluoroPM)TCH. The elemental analysis data(C,H,N,S and X) of thiocarbohydrazone showed that it may be represented by the 

formula C15H12N4SF2. The purity and structure of bis-(4-fluoroPM)TCH was confirmed by TLC, melting point, IR, NMR spectra.  

Melting point: 2340C 

 

3.1 Spectral analysis  
 3.1.1   IR (KBr) cm

-1
: C=N 1602, and N-H 3434.33 and 3648.42 . 

It was noted that a pair of bands at 3434.33 cm
-1 

and 3648.42 cm
-1 

in compound  are corresponding to 

ѵ(NH2)  are present in the spectra of the thiocarbohydrazones. The value of ѵ(C=N) stretching vibration in IR 

spectra of thiocarbohydrazones, show band at 1602 cm
-1

  indicates that expected C=N (azomethine gr) in imino 

compound formed by condensation of  thiocarbohydrazide (TCH) with aromatic aldehyde. 

 

 3.1.2  
1
HNMR (DMSO) δ ppm:  

4.72 (d, 2H, NH2), 7.58-7.75 (m, 4H, aromatic), 8.04-8.59 (m, 4H, aromatic),8.53 (s, 1H, CH), 8.59 (s, 1H, CH), 

11.51 (s, 1H, NH). 11.92 (s, 1H, NH).  

 

 3.1.3 Elemental Analysis: Observed and calculated % of C, H, N, and S were as follows   

      C-(56.92) 56.96 , H-(3.80) 3.79, N-(17.70) 17.72, S-(1015) 10.13 

 

3.1.4 Electronic spectra 

            Electronic spectral data of the thiocarbohydrazones were recorded in amyl acetate solutions. Each 

thiocarbohydrazones derivative shows several intense absorptions bands in the visible and ultraviolet regions. These 

wide range bands seem to be due to both the π→π* and n→π* of benzene ring or azomethine (-C=N)groups [20]. 

The bands at the 216-297 nm region are assigned to intramolecular  π→π* transitions and the bands  at the 321-410 

nm are attributed to n→π* transitions of benzene ring or azomethine (-C=N) groups. The band at 382 nm 

corresponds to the transition of azomethine group [21]. 

 

3.2 Antibacterial and antifungal activity 

 The antibacterial and antifungal activities for bis-(4-fluoroPM)TCH are shown in table (1).The bis-(4-

fluoroPM)TCH shows antibacterial and antifungal activity.  

 

Table 1. Antibacterial and antifungal activity of bis-(4-fluoroPM)TCH 
Antibacterial activity Antifungal activity 

Quantity of 
Stock Solution 

Conc. in 
µg/ml  

Growth(+)/ 
Inhibition (-) for 

Quantity of 
Stock Solution 

Conc. in 
µg/ml  

Growth(+)/ 
Inhibition (-) for 

  Staphylococcus aureus Escherichia 

coli 

  Aspergillus 

niger 

Rhizopus 

sps 

0.05 2 + + 0.05 2 + + 

0.1 4 + + 0.1 4 + + 

0.2 8 + + 0.2 8 + + 

0.3 12 - + 0.3 12 - - 

0.4 16 - - 0.4 16 - - 

0.5 20 - _ 0.5 20 - - 
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IV. CONCLUSION 

 The present method for the synthesis of reagent bis-(4-fluoroPM) TCH or schiff bases of 

thiocarbohydrazide is easy, clean and efficient. Preparation and purification of thiocarbohydrazone is easy and rapid; 

it requires low cost of chemicals. Greater percentage yield (99.0%) is obtained in ethanol medium. The compound 

bis-(4-fluoroPM) TCH show better antibacterial and antifungal activity. 
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