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Summary

Evaluation of Antibacterial Activity of New N-piperazinyl Quinolone Derivatives with 1,3,4- Thiadiazole
Group

MH. Moshafi, PhD'., AR. Foroumadi, PhD'. and M. Rajaei, Pharm.D?,

| Assistanl Professor of Pharmacy School, Kerman University of Medical Sciences and Health Services, Kerman, Tran,

2. Pharmacist

Quinolones are broad-spectrum antibacterial agents. They have many clinical uses which are
increasing. Quinolones exert antibacterial activity primarily by inhibiting bacterial DNA gyrase. The
inhibition of DNA gyrase by the quinolones are greatly influenced by the nature of the C-7 substituent on
the quinclones molecule. Substitution of bulky functional groups is also possible in C-7 position.
Furthermore, benzylthio and benzylsulfonyl-1,3,4- thindiazole derivatives have antibacterial a CHviLy.
Accordingly, a series of N-piperaziny! ai C-7 position of siandard quinolones structure were evaluated for
their antibacterial activity against gram positive and gram negative bacteria using sertal dilution test in
solid media. The minimum inhibitory concentration (MIC) for each derivative was recorded as
microgram per milliliter and comparied with ciprofloxacin as standard drug. The results showed that
antibacterial activity of these compounds were higher than ciprofloxacin against tested gram positive
bacteria (S.aureus, S.epidermidis, B subtillis ), though the potency against tested gram-negative bacteria
(E.coli, E.aeruginosa, Kpneumoniae ) way significantly less than that of quinolones as control drugs. In
some cases there are selective gerivities against gram-positive bacteria. Meanwhile compounds that have
benzylthio -1,3 4- thindiazole attached 1o the piperazine group at C-7 position of the quinolone molecule
had a stronger antibacterial activity ay compairved with that of benzylsulfonyl 1,3, 4- thiadiazole.
Furthermore, changing the substitution on the phenyl ring had no significant difference in the spectrum of

antibacterial activity.

Joumnal of Kerman University of Medical Sciences, 2002; 9(1): 32-37
Key Words: Quinolones, Antibacterial activity, 1,3,4- Thiadiazole

™



i e u o
! +JL...-L!+§- IR ._,lr-_J.‘:‘_}_i.-/'f ”J"L: .':}\.M.-I.'l-l..l.'fu

cL'_p

. R LA\}J.'I}:._SUI._.:{_]I__‘_...&-N G g il d;_,s:._.n s nLr|_,.:!-u_.-_:_,.: 3 _;;..-:A._.::_-u«.‘#b_-_;_j n_i"'“"J“"""‘”'.,r""'"“" l.l-.n:"'J__LF- ;GJ.JJ_} =4

G el S S p gl NP L s e WA st @il ol glides - 50T e BF- T

. Andriole VT Quinolones, In: Mandell GL,

Douglas RG and Bennett JE (Eds). Principle

investigational guinolone derivatives. Pharm
Weelkh! Sci 1989; 11(2): 3343,

and practice of infections disease. 39 ed., New 9. Konde H, Sakamote F, Kodera Y and
York, Churchill Livingstone, Inc., 1990; Tsukamoto G, Studies on prodrogs. 5.
PP334-345 Synthesis and antimicrobial activity of N-

3. Cooper CS, Klock PL, Chu DT, Hardy DJ, [-Oxoalkyl) norfloxacin derivatives. J Med
Swanson RN and Plattner 17, Preparation and Chent 1986; 29(100: 20202024,
in virro and in vive evaluation of quinolones 10, Lesher GY, Fredrich EJ1, Greott MD, Bailey
wilh selective activily against gram-positive JH and Brundach PR. | &-Maphthyridine
organisms, J Med Chen 1992; 35(8): 1392-8. - derivatives. A new class of chemotherapeutic

4. Domagala IM, Hanna LD, Heifeiz CL ef al, agents. S Med Chem 1962; 5 10631068,
Mew structure-activity relationships of the 11. Mandell GL: The quinolones. In Hardman 10,
gquinolone anlibacterials using the target Limibird LE, Malinaff PB and Ruddon R'W
engyme. The development and application of a {Eds), Goodman and Gilmans the
DNA gyrase assay. J Med Chem 1986; 29(3): Pharmacological Basis of therapeutics. 8t ed.
394-404. Mew Yourk, Pergamon Press Inc, 1990;

5. Foroumadi A, Davood A, Mirzael M, Emami PPI05T-1065,

5 and Moshafi MH. Synthesis and Anti- 12. Siporin C. The evulution of fluorinated
bacterial activity of some novel N-substituted guinolones: Pharmacolagy, microbiological
piperazinyl- quinolones. Boll Chim Farm activity, clinical uses and toxicites. Annn Rev
2001; 14006): 411-416 Microbbiol 1989; 43: 601-627.

6. Foroumadi A, Emami 5, Haghighat P and 13. Sanders CC, Sanders WEIr, Goering RV and
Mshali MH. Synthesis and In vitro Werner V. Selection of multiple antibiotic
Antibacterial activity of new N-Substituted resistance by quinelones, B-lactamas, and
piperazinyl quinclones, Pharm Pharmacol aminoglyeosides with special referance 1o cross-
Compun 1999; 5: 391-594 resistance between varelated drug-classes.

7. Hooper DC., Mechanisms of action of Anrimicrob Agents chemotier 1984; 2606);
antimicrabials : Focus on fluoroguinolones. TaT-501.

Clin Infect Dis 2001; 32(suppl 1): 559-515. 14, Smith JT. Mutational resistance to 4-

8. Janknept R and Hekster YA. Developments in guinalone antibacterial agents. Eur J Clin

guinolones. Bacteriology, Pharmacokinetics
and initial clinical experience of several

Y

Microbiol 1984, 3(4): 347-50.



