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CHAPTER 10

THE REVIEW OF BIOLOGICAL ACTIVITY 
POTENTIAL OF THIOSEMICARBAZIDE 

(HYDRAZINECARBOTHIOAMIDE) DERIVATIVES

Faika Basoglu1

Nuray Ulusoy Guzeldemirci2

1. INTRODUCTION

Generally, small molecules that containnitrogen and sulfur groups are very 
handy for the synthesis of many novel biologically active compounds [1,2]. 
Thiosemicarbazide derivatives, for instance, tend to relatively easy to synthesize 
and can serve as the precursor, intermediate molecule, or subunit in the synthesis 
of heterocyclic compounds (Scheme 1) [3,4].

Scheme 1. Some heterocyclic compounds are obtained from thiosemicarbazide [3]
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A novel series of 4-(4-Methylbenzylidene)-5-oxo-2-phenyl-imidazolidine-1- 
carbamodithioic acid (2-oxo-1,2-dihydro-indol-3-ylidene)hydrazide were syn-
thesized according to the literature [83] mentioned procedures by conventional 
methods and evaluated for their possible anthelmintic activities [83].

R= -H, -OCH3, -Cl, -NO2, -CH3 R
1= -H, -OCH3 R

2= -H, -Cl

4. CONCLUSION

In this review, there has been considerable interest in the development of novel 
thiosemicarbazide derivatives with biological activities, such as anticancer, antivi-
ral, antibacterial and antimicrobial. This review expresses the variety and diversity 
in application areas of significant importance shown by thiosemicarbazides and 
their derivatives. Consequently, some thiosemicarbazide derivatives show good 
antioxidant, antifungal, and antibacterial and also these molecules and the other 
derivatives have got low or intermediate biological activity, such as antiviral, anti-
cancer, analgesic, anticonvulsant.

Many researchers are still going on to improve and design new thiosemicarba-
zide derivatives and some studies are supported by a computational study using a 
molecular modeling program.

REFERENCES
1. Singhal, S.; Arora, S.; Agarwal, S.; Sharma, R., Singhal, N. WJPPS. 2003, 2, 4661-4681.
2. Siwek, A., Stefańska, J., Dzitko, K., & Ruszczak. J Mol Model, 2012, 18(9), 4159-4170.
3. Metwally, M. A., Bondock, S., El-Azap, H., & Kandeel, E. E. M. 2011, 32(5), 489-519.
4. Mustafa, S. M., Nair, V. A., Chittoor, J. P., & Krishnapillai, S. Mini Rev Org Chem, 2011, 1(4), 

375-385.
5. Sriram, D.; Yogeeswari, D.; Dhakla, P.; Senthilkumar, P.; Banerjee, D.; Bioorg. Med. Chem. Lett., 

2007, 17, 1888–1891.
6. Solanki, J.S.; Thapak, T.R.; Bhardwaj, A.; Tripathi, U.N. J. Coord. Chem., 2011, 24, 369-376
7. Halve, A.K.; Bhaskar, B.; Sharma, V.; Bhadauria, R.; Kankoriya, A.; Soni, A.; Tiwari, K. J. En-

zyme Inhib. Med. Chem., 2008, 23, 77–81.
8. Iakovidou, Z.; Papageorgiou, A.; Demertzis, M.A.; Mioglou, E.; Mourelatos, D.; Kotsis, A.; 

Nath, Y.P.; Kovala-Demertzi, D. Anti-Cancer Drugs, 2001, 12, 65–70.



 General Internal Medicine

- 105 -

9. Kaplancıklı, Z.A.; Turan-Zitouni, G.; Özdemir, A.; Devrim, Ö.C.; Chevallet P. Eur. J. Med. 
Chem., 2009, 44, 2606-2610.

10. Mendes, I.C.; Teixeira, L.R.; Lima, R.; Beraldo, H.; Speziali, N.L.; West, D.X.; J. Mol. Struct., 
2001, 559, 355–360.

11. Mishra, V.; Pandeya, S.N.; Pannecouque, C.; Witvrouw, M.; De Clercq, E.; Arch. Pharm., 2002, 
335, 183–186.

12. Bal, T.R.; Anand, B.; Yogeeswari, P.; Sriram, D.; Bioorg. Med. Chem. Lett., 2005, 15, 4451–4455.
13. Manna, K.; Agrawal, Y.K.; Bioorg. Chem. Lett., 2009, 19, 2688-2692.
14. ElSayed, W.A.; Nassar, I.F.; Abdel Rahman, A.A.H.; Monatsh. Chem., 2009, 140, 365.
15. Jalilian, A.R.; Sattari, S.; Bineshmarvasti, M.; Daneshtalab, M.; Shafiee, A.R. II Farmaco, 2003, 

58, 63-68.
16. Shafiee, A.R.; Jalilian. B. J. Heterocycl. Chem., 2000, 37, 1325-1327.
17. Varvaresou, T.; Siatra-Papastaikoudi, A.; Tsotinis, D.; Tsantili-Kakaulidou, A.; Amvakides, V.A. 

Farmaco, 1998, 53, 320-326.
18. Bineshmarvasti, M.; Sharifzadeh, M.; Jalilian, A.R.; Soltaninejad, K.; Shafiee, A. Daru, 2003, 11, 

74-78.
19. Parveen, H.; Alatawi, R.A.S.; Khan, S.A.; Al-Ahmdi, M.I.; Mukhtar, S.; Azam, A.; Elsayed, N.H. 

Eur. J. Med. Chem. 2016, 28, 1835-1840.
20. O’Sullivan, D.G.; Sadler, P.W.; Webley, C. Chemotherapia, 1963, 7, 17-26.
21. Benmohammed, A.; Khoumeri, O.; Djafri, A.; Terme, T.; Vanelle, P. Molecules, 2014, 19, 3068-

3083.
22. Bassetti, M.; Merelli, M.; Temperoni, C.; Astilean, A. Ann Clin Microbiol Antimicrob, 2013, 12, 

22.
23. Butler, M.S.; Blaskovich, M.A.; Cooper, M.A. J Antibiot, 2013, 66, 571-591.
24. Kumarasamy, K.K.; Toleman, M.A.; Walsh, T.R.; Bagaria, J.; Butt, F.; Balakrishnan, R.; Chaud-

hary, U.; Doumith, M.; Giske, C.G.; Irfan, S.; et al. Lancet Infect Dis, 2010, 10, 597-602.
25. Lewis, K. Nat Rev Drug Discov, 2013, 12, 371-387.
26. Pendleton, J.N.; Gorman, S.P.; Gilmore, B.F. Expert Rev Anti Infect Ther, 2013, 11, 297-308.
27. Pitucha, M.; Wos, M.; Miazga-Karska, M.; Klimek, K.; Miroslaw, B.; Pachuta-Stec, A.; Gladysz, 

A.; Ginalska, G. Med. Chem. Res. 2013, 25, 1666-1667
28. Plech, T.; Wujec, M.; Siwek, A.; Kosikowska, U.; Malm, A.; Eur. J. Med. Chem., 2011, 46, 241-

248.
29. Sheikhy, M.; Jalilian, A.R.; Novinrooz, A.; Motamedi-Sedeh, F. J. Biomed. Sci. Eng., 2012, 5, 39-

42.
30. Nevagi Reshma, J.; Dhake Avinash, S. Der Pharma Chem., 2013, 5(2), 45-49.
31. El-Hossary, E.M.; Nissan, Y.M.; Edkins, K.; Bruhn, H. J. Appl. Pharm. Sci., 2016, 6, 7-17.
32. Pitucha, M.; Wos, M.; Miazga-Karska, M.; Klimek, K.; Miroslaw, B.; Pachuta-Stec, A.; Gladysz, 

A.; Ginalska, G. Med. Chem. Res. 2013, 25, 1666-1667
33. Venkatesh, K.; Rayam, P.; Sekhar, K.B.C., Mukkanti, K. IJABFP. 2016, 7, 258-266.
34. Wos, N.; Miazga-Karska, M.; Kaczor, A.A.; Klimek, K.; Karczmarzyk, Z.; Kowalczuk, D.; 

Wysocki, W.; Ginalska, G.; Urbanczyk-Lipkowska, Z.; Morawiak, M.; Pitucha, M. Biomedicine 
& Pharmacotherapy. 2017, 93, 1269-1276.

35. Molnar, M., Tomić, M., & Pavić, V. Pharm Chem. 2018, 51(12), 1078-1081.
36. Göktaş, F.; Cesur, N.; Şatana, D.; Uzun, M. Turk J Chem, 2014, 38, 581-591.
37. Insuasty, B.; Gutierrez, A.; Qiroga, J.; Abonia, R.; Nogueras, M.; Cobo, J.; Svetaz, L.; Raimondi, 

M.; Zacchino, S. Arch. Pharm. Chem. Life Sci., 2010, 343, 48-53.
38. Rollas, S.; Küçükgüzel, G. Molecules, 2007, 12, 1910-1939.
39. Küçükgüzel, Ş.G.; Rollas, S.; Erdeniz, H.; Kiraz, M; Eur. J. Med. Chem., 1999, 34, 153-160.
40. Pishawikar, S.A.; More, H.N.; Arabian Journal of Chemistry, 2017, 10, 2714-2722.
41. Mohared, R.M.; Ho, J.Z.; Mohamed, A.A. Phosphorus, Sulfur, and Silicon, 2007, 182, 1661–

1681.
42. Abou Melha, K.S. J. Enzyme Inhib. Med. Chem., 2008, 23(4), 493–503.



 General Internal Medicine

- 106 -

43. Alamor, K.; Landreau, A.; Kempf, M.; Khan, M.A.; Allain, M.; Bouet, G. Journal of Inorganic 
Biochemistry, 2010, 104, 397–404.

44. Huq, C.A.M.A.; Fouzia, S. Indian Journol of Chemistry, 2015, 54B, 551-555.
45. Bărbuceanu, Ş.F.; Băncescu, G.; Șaramet, G.; Rădulescu, F.Ş.; Bărbuceanu, F.; Socea, L.I.; Bănc-

escu, A. Farmacia, 2016, 64, 2.
46. Yang, G., Jin, Q., Xu, C., Fan, S., Wang, C., & Xie, P. Int J Biol Macromol., 2018, 106, 179-184.
47. Chang, B.S.; Lowenstein, D.H. N Engl J Med. 2003, 349(13), 1257-1266
48. Löscher, W. Eur. J. Pharmacol., 1998, 342, 1
49. Yogeeswari, P.; Sriram, D.; Thirumurugan, D.; Raghavendran, J.V.; Pavana, R.K.; Sudhan, K.; 

Stables, J.P. J. Med. Chem., 2005, 48, 6202-6011.
50. Leppik, I.E. Epilepsia, 1994, 35, 29.
51. Perucca, E. Br. J. Clin. Pharmacol., 1996, 42, 531.
52. Lin, Z.; Kadaba, P.K. Med. Res. Rev., 1997, 17, 537.
53. Al-Soud, Y.A.; Al-Masoudi, N.A.; Ferwanah, S. Bioorg. Med. Chem., 2003, 11, 1701.
54. Kshırsagar, A.; Toraskar, M.P.; Kulkarnı, V.M.; Dhanashıre, S.; Kadam, V. Int.J. ChemTech Res., 

2009, 1, 696-701.
55. Botros, S.; Nadis, A.K.; Bassem, H.N.; Yara El-Dash. Eur J Med Chem. 2013, 60, 57-63
56. Nevagi, R.J.; Dhake, A.S.; Narkhede, H.I.; Kaur, P. J. Bioorg., 2014, 54, 68-72.
57. Reshma, J.N.; Avinash, S.D.; Harsha, I. N.; Prabhjeet, K. BIOORG CHEM. 2014, 54, 68-72
58. Slusarczyk, S.; Hajnos, M.; Skalicka-Wozniak, K.; Matkowski, A.; Food Chem., 2009, 113, 134-138.
59. Barbuceanu, S.F.; Ilies, D.C.; Saramet, G.; Uivarosi, V.; Draghivi, C.; Radulescu, V. Int. J. Mol. 

Sci., 2014, 15, 10908-10925.
60. Bulut, N.; Umit, M.K.; Ibrahım, H.G.; Taner, D.; Huseyin, K.; Parham, T.; Sevgi, D.D.; İlhami, 

G.; Ahmet, Ç. J BiochemMol Toxicol. 2018, 32, 1-10
61. Nussbamuer, S.; Bonnabry, P.; Veuthey, J.; Fleury-Souverain, S. Talanta, 2011,85 2265-2289.
62. Shewach, D.S.; Kuchta, R.D. Chem. Rev., 2009, 109, 2859–2861.
63. Sharma, M.; Kothari, H. Int J Pharm Bio Sci, 2015, 6(1), 1154–1169.
64. Fang, J.; Huawei, C.; Fangyu, P. JBIC. 2018, 23, 949-959.
65. Wolfe, M.M.; Lichtenstein, D.R.; Singh, G. New Engl. J. Med., 1999, 340, 1888-1889.
66. Dannhardt, G.; Kiefer, W. Eur. J. Med. Chem., 2001, 36, 109-126.
67. Kiefer, W.; Dannhardt, G. Expert Rev. Clin. Immunol., 2005, 1, 431-442.
68. Gökşen, U.S.; Kelekçi, N.G.; Göktaş, Ö.; Köysal, Y.; Kılıç, E.; Işık, Ş.; Aktay, G.; Özalp, M. Bioorg. 

Med. Chem, 2007, 15, 5738-5751.
69. Muehlenbachs, A.; Bhatnagar, J.; Zaki, S. J. Pathol, 2015, 235, 217-228.
70. Cihan Üstündağ, G.; Gürsoy, E.; Ulusoy Güzeldemirci, N.; Çapan, Gültaze. Bioorg. Med. Chem. 

2016. 24, 240-246.
71. Abdel-Aal, M.t.; El-Sayed, W.A.; El-ashry, E.H.; Arch. Pharm. Chem. Life Sci., 2006, 339, 656-

663.
72. Tatar, E.; Küçükgüzel, İ.; De Clercq, E.; Şahin, F.; Güllüce, M. Arkivoc, 2008, 14, 191-210.
73. De Clercq, E. Nat. Rev. Drug Discov. 2002, 1, 13-25.
74. Giorgi, P.; Franco, B.; Fabio, B.; Paola, R.; Pasqualina, S.; Maria, C.R.; Claudio, C.; Elisabetta, P. 

J. Med. Chem. 2010, 53(24), 8765-8769.
75. Adams, M.J.; King, A.M.Q.; Carstens, E.B. Archives of virology, 2013, 158, 2023-2030.
76. Adams, M.J.; King, A.M.Q.; Carstens, E.B.; Lefkowitz, E.J. Archives of virology, 2014, 159, 2831-

2841.
77. Üstündağ, G.C.; Gürsoy, E.; Naesens, L.; Güzeldemirci, N.U.; Çapan, G.; Bioorg. Med. Chem. 

2016, 24, 240-246.
78. Richard, H. Virology, http://www.microbiologybook.org/Turkish-virology/virolchap-

ter10-1turk.htm, (assessed: October 28, 2016)
79. Padmanabhan, P.; Khaleefathullah, S.; Kaveri, K.; Palani, G.; Ramanathan, G.; Thennarasu, S.; 

Sivagnanam, U.T. J. Med. Virol. 2017, 89, 546-552.



 General Internal Medicine

- 107 -

80. Pachuta-Stec, A.; Rajtar, B.; Biernasiuk, A.; Karczmarzyk, Z.; Świątek, L.; Malm, A.; Wysocki, 
W.; Stepaniuk, K.; Polz-Dacewicz, M.; Pitucha, M. Journal of the Iranian Chemical Society. 
https://doi.org/10.1007/s13738-017-1283-x.

81. Leite, A.C.L.; De Lima, R.S.; De M. Moreira, D.R.; De O. Cardoso, M.V.; De Brito Ana, C.G.; 
Dos Santos, L.M.F. Bioorg. Med. Chem., 2006, 14, 3749-3757.

82. Fatondji, H.R.; Gbaguidi, F.; Kpoviessi, S.; Bero, J.; Hannaert, V. African Journal of Pure and 
Applied Chemistry, 2011, 5(4), 59-64.

83. Maneshwar, T.; Vijetha, N.; Balakrishna. V.; Vijay Kumar, C.H.; Suresh, M. Int. J. Pharm., 2014, 
4(1), 437-441.


