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1. Introduction
Thiosemicarbazone and their derivatives are of paramount
importance to human race and has been a research subject

[1] due to their striking pharmacological characteristics.
They possess both, –N–C=S and –CH=N– moieties and are
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a class of small molecules which have been evaluated over
the last 50 years as antiviral[2,3], antitumor[4], antibacterial
[5], antifungal [6], antitubercular [7], antimalarial [8],
antiamoebic [9]. The azomethine linkage in
thiosemicarbazones, is responsible for boosting the
antibacterial [10], antifungal [11], tuberculostatic[12] and
pesticidal activity[13]. 4-Thiazolidinone derivatives are
known to exhibit diverse bioactivities such as antibacterial
[14-19] antifungal [20-22], antituberculor [23-25], and
anthelmintic activity [26]. The multidrug resistance both in
the community and hospitals has been the major concerns
to public health and scientific community worldwide [27-
30]. The development of antimicrobial agents to treat
infectious diseases has been one of the most notable
achievements of the past century. The increased use of
antimicrobial agents available in the market has resulted in
the development of resistance to the commonly used drugs
with important implications for morbidity, mortality [31]
and health care costs. In spite of a large number of
antibiotics and chemotherapeutics available for medical
use, the antimicrobial resistance has created a substantial
need for design of new class of antimicrobials and this field
will always remain an area of immense significance.

R= Phenyl, 4-Methoxy phenyl, 2-Methoxy phenyl, 4-
Chloro phenyl and 2-Chloro phenyl
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Ar= Phenyl, 4-Chlorophenyl, 2-Chlorophenyl, 4-
Fluorophenyl and 4-Bromophenyl

2. Materials and Methods
All the newly synthesized compounds were screened for
their antibacterial employing the glass slide humid chamber
technique using Griseofulvin as standard for comparison.
The stock solution for each of the test compounds was
prepared by dissolving 10 µg/ml of it in 10 ml of ethyl
alcohol different concentrations were obtained by diluting
with distilled water. The solvents treated in a similar
manner without any test compound served as control. The
spore germination was so adjusted as to appear 30-40
spores per microscope field (H.P). The experiment was
conducted in quadruplicate and repeated at least three
times. The controls and treatments were incubated at room
temperature (27 ± 20C) for 24 hours.

3. Results and Discussion
Perusal of the below table reveals that the derivatives
having p-chloro, p-flouro as substituents were more toxic
than simple phenyl compounds towards all five bacteria.
Among all compounds, aliphatic compounds more toxic
than aromatic compounds towards all bacteria.

Table 1: Antibacterial screening data

Compound
Staphylococcus

aureus
Klebsiella

pneumoniae
Salmonella
paratyphi A

Salmonella
paratyphi B

Micrococcus
luteus

1 a 11 1 8 9 9
1 b 18 4 5 5 8
1 c 10 9 10 11 5
1 d 14 3 1 1 5
1 e 9 4 3 2 8
2 a 11 8 2 5 2
2 b 12 4 3 2 9
2 c 11 1 1 1 9
2 d 11 2 1 4 11
2 e 12 2 4 6 10
3 a 11 3 5 2 11
3 b 9 11 2 1 10
3 c 12 2 2 5 10
3 d 10 3 4 2 10
3 e 8 12 1 1 11

Tetracycline 18 15 14 19 11

Inhibition Zone in Mm (- indicates no inhibitory activity) Control inhibition zone (which indicates inhibition zone of solvent)
was subtracted from inhibition zone of compounds which gives actual inhibition zone of compounds.
1. Staphylococcus aureus – coccus, gram +ve, causes toxic shock syndrome (TSS).
2. Klebsiella pneumoniae –rod shape or bacilli, gram-ve, causes pneumonia
3. Salmonella paratyphi A – rod shape, gram-ve, causes typhoid
4. Salmonella paratyphi B – rod shape, gram –ve, causes typhoid
5. Micrococcus luteus - gram +ve, spherical, colonizes the human mouth, mucosae, oropharynx and upper respiratory tract
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4. Conclusion
The compounds Triazinane-2-thiones and Oxadiazinane
derivatives screened for their antibacterial activity and
found that they have shown significant activity towards the
bacteria.

5. References
[1] M.B. Ferrari, F. Bisceglie, G. Pelosi, P. Tarasconi,

R. Albertini, P.P. Dall'Aglio, S. Pinelli, A.
Bergamo & G. Sava, Synthesis, characterization
and biological activity of copper complexes with
pyridoxal thiosemicarbazone derivatives. X-ray
crystal structure of three dimeric complexes. J.
Inorg. Biochem., 2004, 98:301-312.

[2] N. Terzioglu, N. Karali, A. Gursoy, C.
Pannecouque, P. Leysen, J. Paeshuyse, J. Neyts &
E. De Clercq. Synthesis and primary antiviral
activity evaluation of 3-hydrazono-5-nitro-2-
indolinone derivatives. Arkivoc, 2006:109-118.

[3] A. Kolocouris, K. Dimas, C. Pannecouque, M.
Witvrouw, G.B. Foscolos, G. Stamatiou, G. Fytas,
G. Zoidis, N. Kolocouris, G. Andrei, R. Snoeck &
E. De Clercq. New 2-(1-adamantylcarbonyl)
pyridine, 1-acetyladamantane thiosemicarbazones–
thiocarbonohydrazones: cell growth inhibitory,
antiviral and antimicrobial activity evaluation..
Bioorg. Med. Chem. Lett., 2007, 12:723-727.

[4] V.B. Arion, M.A. Jakupec, M. Galanski, P.
Unfried & B.K. Keppler. Synthesis, structure,
spectroscopic and in vitro antitumour studies of a
novel gallium (III) complex with 2-acetylpyridine
4N-dimethylthiosemicarbazone. J. Inorg.
Biochem., 2002, 91:298-305.

[5] Pradeep K. Soni Amit Kankoriya et al. /
International Journal of Pharma Sciences and
Research (IJPSR) ISSN : 0975-9492 Vol. 6 No.2
Feb 2015 419

[6] S.A. Khan, K. Saleem & Z. Khan, Synthesis,
characterization and in vitro antibacterial activity
of new steroidal thiazolo quinoxalines. Eur. J.
Med. Chem., 2007, 42:103-108.

[7] H. Pervez, M.S. Iqbal, M.Y. Tahir, F.U. Nasim,
M.I. Choudhary & K.M. Khan, In vitro cytotoxic,
antibacterial, antifungal and urease inhibitory
activities of some N4- substituted isatin-3-
thiosemicarbazones. J. Enzy. Inhib. Med. Chem.,
2008, 23:848-854.

[8] D. Sriram, P. Yogeeswari, R. Thirumurugan &
R.K. Pavana. Discovery of new antitubercular
oxazolyl thiosemicarbazones. J. Med. Chem.,
2006, 49:3448-3450.

[9] S.D. Khanye, G.S. Smith, C. Lategan, P.J. Smith,
J. Gut, P.J. Rosenthal & K. Chibale. Synthesis and
in vitro evaluation of gold(I) thiosemicarbazone
complexes for antimalarial activity. J. Inorg.
Biochem., 2010, 104:1079-1083.

[10] S. Singh, F. Athar, M.R. Maurya & A. Azam.
Cyclooctadiene Ru(II) complexes of thiophene-2-
carboxaldehyde-derived thiosemicarbazones:

synthesis, characterization and antiamoebic
activity. Eur. J. Med. Chem., 2006, 41:592-598.

[11] A.H. El-masry, H.H. Fahmy & S.H. Ali Abdel
Wahed. Synthesis and antimicrobial activity of
some new benzimidazole derivatives. Molecules,
2005, 5:1429-1438.

[12] Z.H. Chohan, M. Arif, Z. Shafiq, M. Yaqub &
C.T. Supuran. In vitro antibacterial, antifungal &
cytotoxic activity of some isonicotinoylhydrazide
Schiff's bases and their cobalt (II), copper(II),
nickel(II) and zinc (II) complexes. J. Enz. Inhib.
Med. Chem., 2006, 21:95-103.

[13] S.N. Pandeya, S. Smitha, M. Jyoti & S.K. Sridhar.
Biological activities of isatin and its derivatives.
Acta Pharm., 2005, 55:27-46.

[14] A. Dios, R.A. Mitchell, B. Aljabari, J. Lubetsky,
K. O'Connor, H. Liao, PD, Senter, K.R. Manogue,
E. Lolis, C. Metz, R. Bucala, D.J. Callaway & Y.
Al-Abed. Inhibition of MIF bioactivity by rational
design of pharmacological inhibitors of MIF
tautomerase activity. J. Med. Chem., 2002,
45:2410-2416.

[15] P. Mishra, T. Lukose & S.K. Kashaw. Synthesis
and antimicrobial evaluation of some novel 2-
imino-3-(4'-carboxamido pyridyl)-5- arylidene-4-
thiazolidinones and their brominated derivatives.
Indian J. Pharm. Sci., 2007, 69:665-668.

[16] T.M. De Aquino, A.P. Liesen, R.E.A. Silva, V.T.
Lima, C.S. Carvalho, A.R. Faria, J.M. Araújo, J.G.
Lima, A.J. Alves, E.J.T. Melo & A.J.S. Góes.
Synthesis, anti-toxoplasma gondii and
antimicrobial activities of benzaldehyde 4-phenyl-
3-thiosemicarbazones and 2- [(phenylmethylene)
hydrazono]-4-oxo-3-phenyl-5-thiazolidineacetic
acids. Bioorg. Med. Chem., 2008, 16:446-456.

[17] S. Bondock, W. Khalifa & A. A. Fadda, Synthesis
and antimicrobial evaluation of some new thiazole,
thiazolidinone and thiazoline derivatives starting
from 1-chloro-3,4-dihydronaphthalene-2-
carboxaldehyde. Eur. J. Med. Chem., 2007,
42:948-954.

[18] T. J. Shah & V.A. Desai. Synthesis of some novel
fluorinated 4-thiazolidinones containing amide
linkages and their antimicrobial screening.
Arkivoc., 2007, xiv:218-228.

[19] P.R. Kumar, M.S. Yadav, M.M.K. Kumar & T.S.
Rao, Synthesis and antimicrobial activity of some
new substituted aryloxy-4- thiazolidinones. E-J.
Chem., 2006, 3;44-48.

[20] S.M. Rida, F.A. Ashour, S.A.M. El-Hawash, M.M.
ElSemary, M.H. Badr, & M.A. Shalaby. Synthesis
of some novel benzoxazole derivatives as
anticancer, anti-HIV-1 and antimicrobial agents.
Eur. J. Med. Chem., 2005, 40:949-959.

[21] S. Özkirimli, F. Kazan & Y. Tunali. Synthesis,
antibacterial and antifungal activities of 3-(1,2,4-
triazol-3-yl)-4-thiazolidinones. J. Enz. Inhib. Med.
Chem., 2009, 24:447-452.

[22] Z.A. Kaplancikli, G. Turan-Zitouni, A. Özdemir &
G. Revial. Synthesis and anticandidal activity of



Laxminarayana Eppakayala et al, IJCPS, 2016, 4(10): 502–505 CODEN (USA): IJCPNH | ISSN: 2321-3132

International Journal of Chemistry and Pharmaceutical Sciences 505

some imidazopyridine derivatives. J. Enz. Inhib.
Med. Chem., 2008, 23:866-870.

[23] I.R. Siddiqui, P.K. Singh & J. Singh. Synthesis
and fungicidal activity of novel 4,4‘-Bis(2‘‘-aryl-
5‘‘-methyl/unsubstituted-4‘‘-oxothiazolidin-3‘‘-
yl)b ibenzyl. J. Agric. Food. Chem., 2003,
51:7062-7065.

[24] S.G. Küçükgüzel, E.E. Oruç, S. Rollas, F. Sahin &
A. Özbek. Synthesis, characterisation and
biological activity of novel 4- thiazolidinones,
1,3,4-oxadiazoles and some related compounds.
Eur. J. Med. Chem., 2002, 37:197-206.

[25] G. Küçükgüzel, A. Kocatepe, E. De Clercq, F.
Sahin & M. Güllüce, Synthesis and biological
activity of 4-thiazolidinones, thiosemicarbazides
derived from diflunisal hydrazide. Eur. J. Med.
Chem., 2006, 41:353-359.

[26] N. Karali, A. Gürsoy, F. Kandemirli, N. Shvets,
F.B. Kaynak, S. Özbey,V. Kovalishyn & Dimoglo
A. Synthesis and structure– antituberculosis
activity relationship of 1H-indole-2,3-dione
derivatives. Bioorg. Med. Chem., 2007, 15; 5888-
5904.

[27] M.M.J. Vijaykumara, L. Shankarappa, H.
Shameer, E. Jayachandran & G.M. Sreenivasa. N-
Substituted-3-chloro-2-azetidinones: Synthesis and
characterization of novel anthelmintic agents.
RJPBCS., 2010, 1:52-58.

[28] S.B. Levy, B. Marshall, Antibacterial resistance
worldwide: causes, challenges and responses, Nat.
Med., 2004, 10, 122-129.

[29] H. Lode, Management of serious nosocomial
bacterial infections: do current therapeutic options
meet the need? Clin. Microbiol. Infect. 2005, 11,
778-787.

[30] L.B. Rice, Unmet medical needs in antibacterial
therapy, Biochem. Pharmacol., 2006, 71, 991-995.

[31] M.N. Alekshun, New advances in antibiotic
development and discovery, Expert Opin. Invest.
Drugs. 2005, 14: 117-134.

[32] F. Qadri, A.M. Svennerholm, A.S.G. Faruque,
R.B. Sack, Enterotoxigenic Escherichia coli in
Developing Countries: Epidemiology,
Microbiology, Clinical Features, Treatment, and
Prevention, Clin. Microbiol. Rev., 2005, 465-483.


