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ABSTRACT  :   Now a day's development of simple, efficient, environmentally benign and economically viable 

chemical process or methodologies for synthesis of organic compounds are in great demand. A (E)-N'-(4-chloro 

benzylidene) hydrazinecarbothiohydrazide  (4-Chloro B)HCT has been synthesized by reacting 4-chloro 

benzaldehyde and thiocarbohydrazide under microwave irradiation without catalyst under solvent free 

condition, as a green chemistry approach. The reaction proceeds selectively within a couple of minutes giving 

high yields of the product. The compound was characterized by elemental, Uv-visible, IR, NMR and mass 

spectra. The compound was tested for the evaluation of antibacterial activity against S. aureus and E. coli  and 

antifungal activity against A. niger and Rhizopus spe. The compound is biologically active in very low 

concentration. 
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I. INTRODUCTION 
       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 and has considerable value in many useful applications such as the assessment process of 

the three-dimensional ultrastructure examination techniques of interphase nuclei and tissues, besides their 

therapeutic importance. They are also described for use as fogging agents and are considered as safe, storable, 

and cool-burning pyrotechnic compounds for dissemination of smoke, chemical warfare agents. On the other 

hand, thiocarbohydrazides are used in performing a highly selective heavy metal ion adsorbent and as 

complexing agents for the solvent extraction separation methods. Thiocarbohydrazide was used as a complexing 

agent for the solvent extraction separation of some bivalent metals such as Cd from Co, Cu, and Pb and of Pb 

from Ni and Pd and Cu from Zn and Hg and of Pb from Zn and Cd using various masking agents [1,2]. 

Thiocarbohydrazide, thiosemicarbazide, ethylenebis( thiosemicarbazide) and dithiobiurea are considered as 

safe, storable, and cool burning pyrotechnic compounds for dissemination of smoke, chemical warfare agents, 

etc [3]. 
                         Thiocarbohydrazide Schiff bases are a class of important compounds in medicinal and 

pharmaceutical field. They show biological activities including antibacterial [4-10], antifungal[11-14], 

anticancer [10-19], and herbicidal [12]activities. Furthermore, Schiff bases are utilized as starting materials in 

the synthesis of industrial [15-20] and biological compounds [14-25]. 

         Microwave-assisted organic synthesis is characterized by the spectacular accelerations produced in many 

reactions as a consequence of the heating rate, which cannot be reproduced by thermal heating. Higher yields, 

milder reaction conditions, shorter reaction times can be used and many processes can be improved. The 

applications of microwave irradiation are used for carrying out chemical transformations, which are pollution 

free and eco-friendly. The basis of this technique of synthesis is much faster with higher yields compared to 

conventional heating. 
 
Reports on the synthesis of Schiff bases and their metal complexes by microwave methods 

have been comparatively less [26-31]. 

          Schiff bases are condensation products of primary amines with carbonyl compounds and they were first 

reported by Schiff  in 1864. The common structural feature of these compounds is the azomethine group with a 

general formula RHC=N-R1, where R and R1 are alkyl, aryl, cyclo alkyl or heterocyclic groups which may be 

variously substituted. These compounds are also known as anils, imines or azomethines. Several studies [32-

38]showed that the presence of a lone pair of electrons in an sp2 hybridized orbital of nitrogen atom of the 

azomethine group is of considerable chemical and biological importance. 
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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. Mass spectra were  recorded on YOKUDELNA-ES
+
2000. 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 [39-41]); one of them is 

[41] as follows. 

  Two moles of hydrazine hydrate are refluxed for two hours in an aqueous medium with one mole of 

carbon disulphide to give thiocarbohydrazide (TCH). 
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b Microwave mediated synthesis of (E)-N'-(4-Chlorobenzylidene)hydrazinecarbothiohydrazide (4-Chloro 

B)HCT 

              It was synthesized  from thiocarbohydrazide (0.05mol),and 4-Chloro benzaldehyde (0.05mol). They 

were mixed well with mortar-pestle and placed in small conical flask at room temperature. The mixture was 

then exposed to microwave irradiations for five minute with 30 sec. pause at 700 W. Separate out the product 

and recrystallize with ethyl alcohol. Completion of reaction was tested by single spot TLC. 
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2.3 Biological Evaluation 

Antibacterial and antifungal activity 

      Antibacterial and antifungal activity of (4-Chloro B)HCT was tested by serial dilution technique [42].Eight 

test tubes containing 5 ml of sterile nutrient / sabouraud broth were inoculated with 0.02ml of 24 h old culture 

of bacteria S. aureus and E. coli and fungi A. niger and Rhizopus spe. respectively. Different amounts of (4-

Chloro B)HCT in ethanol were aseptically added with the help of sterile pipettes from the stock solution 100 

μg/ml to 5 ml quantities of respective media so as to reach the concentration from 1μg/ml to 50μg/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 (4-Chloro B)HCT inhibiting the growth of organism was determined as MIC value. 
 

III. RESULTS AND DISCUSSION 
The microwave irradiated synthesis of   (4-Chloro B)HCT is completed in a couple of minutes (~ 7min) 

giving 75% yield. The compound    (4-Chloro B)HCT is colorless crystalline solid having sharp melting point 

188
0
C and soluble in common organic solvents. The compound    gave satisfactory C,H ,N and S analyses data. 

The observed and calculated % of C, H ,N and S in the   (4-Chloro B)HCT were found that C- 42.10 (42.10), H- 

3.28(3.29) , N- 24.58(24.56) and S-14.05 (14.03). 

 

3.1  Spectral analysis  
 

(E)-N'-(4- Chloro benzylidene)hydrazinecarbothiohydrazide) 

 IR (KBr) cm
-1

: C=N 1600, and N-H 3271.26, 3385.05. 

                         Other peaks 3160, 2966, 2806, 1697 
1
HNMR (200 mHz, DMSO) δ ppm:  

                     4.66 (d, 2H, NH2), 7.29-7.76 (m, 4H, Aromatic), 7.94 (s, 1H, CH), 

                    11.44 (s, 1H, NH), 9.56 (s, 1H, NH). 

Mass(m/z): 228.51. 

Melting Point : 200
0
C 
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3.2  Antibacterial and antifungal Activities 

The compound (4-Chloro B)HCT has been tested for the evaluation of antibacterial activity against 

S.aureus and E. coli and antifungal activity against A. niger and Rhizopus spe. The MIC values for the 

compound  (4-Chloro B)HCT lie in the range 14-16 μg/ml for antibacterial activity and 8-12 μg/ml for 

antifungal activity. The compound  (4-Chloro B)HCT exhibits prominent antifungal activity than antibacterial 

activity.  

3.3  Electronic spectra 

              Electronic spectral data of compound  (4-Chloro B)HCT were recorded in amyl acetate solutions. 

Compound  (4-Chloro B)HCT 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 [43-45]. 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 [46]. 

 

IV. CONCLUSION 
         Microwave mediated synthesis of  (4-Chloro B)HCT is a convenient and rapid process resulting in good 

yield of the expected product.  (4-Chloro B)HCT is obtained without catalyst under solvent free condition, as a 

green chemistry approach.The reaction rate of (4-Chloro B)HCT is too much faster than the rates of 

conventional method for synthesis of Schiff bases. The compound   (4-Chloro B)HCT exhibit good antibacterial 

activity against S. aureus and E.coli and antifungal activity against A. niger and Rhizopus spe.. It shows better 

antifungal activity than antibacterial activity 

 

REFERENCES 
[1]    Joshi,S. R.; Srivastava, P. K.; Tandon, S. N. Sep. Sci. 1973, 8, 405-11. 

[2]   Joshi, S. R.; Srivastava, P. K.; Tandon, S. N. J. Radioanal. Chem. 1973, 13, 343-7 

[3]   Niles, E. T. (Dow Chemical Co., USA). U.S. 1975, 5.  

[4]  Karia F.D., Parsania P.H. , Asian J. Chem.,1999, 11, 991. 

[5]  More P.G., Bhalvankar , R.B., Pattar  S.C., J. Indian Chem. Soc.,2001,78, 474. 

[6]  El-masry  A.H.  , Fahmy  H.H., Abdelwahed S.H.,Molecules ,2000, 5, 1429. 

[7]  Baseer M.A., Jadhav  V.D. , Phule R.M., Archana Y.V., Vibhute Y.B., Orient. J. Chem. ,  2000, 16 553. 

[8]  Pandeya S.N., Sriram D., Nath G., Clercq E. De, Farmaco IL,1999, 54 624. 

[9]  Singh W.M., Dash B.C., Pesticides ,1988,22 33. 

[10]  Hodnett E.M., Dunn W.J., J. Med. Chem.,1970,13, 768. 

[11].  Desai S.B, Desai P.B., Desai K.R., Hetrocycl.Commun.,2001, 7 ,83. 

12] P athak P., Jolly V.S., Sharma K.P., Orient. J. Chem.,2000, 16161. 

[13]  Samadhiya S., Halve A., Orient. J. Chem.,2001,17, 119. 

[14]  Aydogan F., Öcal N., Turgut Z., Yolacan C., Bull.Korean Chem. Soc.,2001, 22, 476. 

[15]  Taggi A.E., Hafez A.M., Wack H., Young B., Ferraris D., Lectka T., J. Am. Chem. Soc. 2002, 124 6626. 

[16]  Hansongnern K., Tempiam S., Liou J.-C., Laio F.-L, Lu T.-H., Anal. Sci.,2003, 19,13. 

[17]  Croot P.L., Johansson M., Electroanalysis,2000,12 565. 

[18]  Choi D., Lee S.K., Chung T.D., Kim H.,Electroanalysis ,2000, 12, 477. 

[19]  Alka P., Vinod P., Jolly V.S., Orient. J. Chem.,1994, 10, 73. 

[20]  Halve A., Goyal A., Orient. J. Chem.,2001, 12 87. 

[21]  Nandi A.K., Chaudhri S., Mazumdah S.K., Ghosh S.,ffect J. Chem. Soc., Perkin Trans.,1984,1729,11  

[22]  Ali M.A., Chowdhary D.A., Naziruddin M.,Polyhedron. ,1984, 3, 595. 

 [23]  Scovill J.P., Klayman D.L., Franchino C.F., J. Med.Chem.,1982,26, 1261. 

[24]  Hossain M.E., Alam M.N., J. Begum, et al., Inorg.Chim. Acta ,1996,29 207. 

[25]  Bindu P., Kurup M.R.P., Satyakeerty T.R.E.,Polyhedron ,1999, 18, 321.  

[26]  Mahajan K., Fahmi N., Singh R.V., Indian J. Chem. 2007, 46A, 1221 

[27]   Sharma K., Singh R., Fahmi N., Singh R.V., Spectrochim. Acta A, 2010, 75,   422. 

[28]  Mohanan K., Kumari B. S., Rijulal G., J. Rare Earths, 2008, 26, 16. 

[29]  Sun Y., Machala M.L.,. Castellano F.N, Inorg. Chim. Acta, 2010, 363, 283. 

[30]  Garg R., Saini M.K., Fahmi N., Singh R.V., Trans. Met. Chem., 2006, 31, 362. 

[31]  Mahajan K., Swami M., Singh R.V., Russ. J. Coord. Chem., 2009, 35, 179. 

[32]  P. Singh, R. L. Goel and B. P. Singh, J. Indian Chem. Soc., 1975, 52, 958. 

[33]  B. F. Perry, A. E. Beezer, R. J. Miles, B. W. Smith, J. Miller and M. G. Nascimento, Microbois., 1988, 

45, 181. 

 



Microwave Assisted Synthesis, Structure… 

www.ijpsi.org                                                                4 | Page 

[34]  A. Elmali, M. Kabak and Y. Elerman, J. Mol. Struct., 2000, 477, 151. 

[35]  P. R. Patel, B. T. Thaker and S. Zele, Indian J. Chem., 1999, 38 A, 563. 

[36]  M. Valcarcel and M. D. Laque de Castro, "Flow-Throgh Biochemical Sensors", Elsevier,1994, 

Amsterdam. 

[37]  U. Spichiger-Keller, "Chemical Sesors and Biosensors for Medical and Biological  Applications", 

Wiley-VCH,1998, Weinheim. 

[38]  J. F. Lawrence and R. W. Frei, "Chemical Derivatization in Chromatography", Elsevier,  1976, 

Amsterdam. 

 [39]  Kurzer F, Wilkinson M,  Chem. Rev.,1969,113  

[30]   Authenrith & Hefner, Ber. ,1925,58,2151  

[41] Audrieth, J. Org. Chem.,1954,19, 733,  

[42]  D. I. Spooner, G. Sykes, “Methods in Microbiology”, Academic, London, (1972). 

[43]   Sacconi L, Coord. Chem. Rev. 1,126. (1966) 

[44]  Chen Z, Wu Y, Gu D, Gan F, Dyes and Pigments 76, 624. (2008) 

[45]  Carlin R.L. (Ed.), Transition Metal Chemistry, Vol. 1, Marcel Dekker, Inc., New York, p.   239. (1965) 

[46]  ABP. Lever , Inorganic Electronic Spectroscopy,2
nd

 Ed., Elsevier; Amsterdam, (1984).  

 

 

 

 

 

 


