Available online & www.der phar machemica.com

Scholars Research Library I'_Qx@‘ma %_'I
s ‘i‘ %
Scholars Research ) a) S
Der Pharma Chemica, 2012, 4(6): 2368-2372 -.& :
. (http://derpharmachemica.com/archive.html)
==

I SSN 0975-413X
CODEN (USA): PCHHAX

Synthesis, characterization and antimicrobial potential study of substituted
bis-[1,2,4]-dithiazolidine derivatives

Pradip P. Deohate

P. G. Department of Chemistry, Shri Radhakisan liaarayan Toshniwal College of Science,
Akola-444001, India

ABSTRACT

A facile synthesis of pharmacologically importarnfd4[4-(5-arylimino-3-phenylimino-[1,2,4]-dithiazain-4-yl)-3-

nitro-benzyl]-2-nitro-phenyl}-5-arylimino-3-phenytino-[1,2,4]-dithiazolidines have been achieved lke

interaction of 1-{4-[4-(3-aryl thiocarbamido)-3-mi-benzyl]-2-nitro-phenyl}-3-aryl thiocarbamidestwiN-phenyl-
S-chloro isothiocarbamoyl chloride followed by thesification with dilute ammonium hydroxide solatidnitially

1-{4-[4-(3-aryl thiocarbamido)-3-nitro-benzyl]-2-tib-phenyl}-3-aryl thiocarbamides were prepared ke

interaction of different aryl isothiocyanates wih4’-methylene-bis-(2-nitro aniline). The latter svabtained by
treating the mixture of 2-nitro aniline and conaextéd hydrochloric acid with 3% aqueous formaldetyadllowed
by neutralization with sodium hydroxide. The stmwes of synthesized compounds have been establishéue
basis of chemical transformation, elemental analysiquivalent weight determination and fRI-NMR spectral
studies.The title compounds have been assayed for thelodimal activity against gram-positive as well asg-

negative microorganisms.

Keywords: Synthesis, characterization, antimicrobial patnbis-[1,2,4]-dithiazolidines.

INTRODUCTION

Synthesis and biological evaluation of various ptegologically important [1,2,4]-dithiazolidines hawbeen
reported earlier [1-7] The literature has beendabrad with progressive findings about the synthe$i$l,2,4]-
dithiazolidines by using the reagent N-phenyl-Seahlisothiocarbamoyl chloride and by oxidative @ation using
bromine and iodine [8-10]. [1,2,4]-dithiazolidinbave been found to have potent anti-inflammatoiy amtitumor
properties as they down regulate the NF-kB trapsion factor [11]. Various substituted [1,2,4]-déholidines are
known for their medicinal activities particularlg antibacterial and antifungal agents [12-14].

In view of the utility of N-phenyl-S-chloro isothsarbamoyl chloride in the synthesis of nitrogen autphur
containing heterocyclic compounds and as a partoof research towards the development of efficient
methodologies for the synthesis of heterocyclic poamds, we report herein the synthesis, charaeat@iz and
antimicrobial potential study of substituted bisZ,4]-dithiazolidine derivatives.

MATERIALSAND METHODS

The melting points of all synthesized compoundsewreicorded using the digital melting point appadieego,
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VMP-D) and are uncorrected. Chemicals used werARfgrade."H NMR spectra were recorded with TMS as
internal standard using CDCland DMSOds as solvents. IR spectra were recorded on PerkireEl
spectrophotometer in the range 4000-400"dm nujol mull and as KBr pellete. Purity of thenspounds was
checked on silica gel-G plates by TLC.

The parent compound 4,4’-methylene-bis-(2-nitrdiae) (1) was prepared by dissolving 2-nitro aniline (Orfdle)

in distilled water (15 mL) and 36.5% hydrochloricida (2.5 mL) at 56C. The mixture was then treated with 3%
aqueous formaldehyde (3.5 mL) af@with stirring for 1 hr. and neutralized with 1a%dium hydroxide solution,
yellow precipitate was obtained. It was washed waitlh water and crystallized from acetic acitl) (80%), m.p.
208'C. (Found: C, 53.67; H, 4.02; N, 19.11. Calcd. fegHG,N,O4: C, 54.16; H, 4.16; N, 19.44%).

Synthesis of 1-{2-nitro-4-[3-nitro-4-(3-phenyl thiocar bamido)-benzyl]-phenyl}-3-phenyl thiocarbamide (2a).

A mixture of 4,4’-methylene-bis-(2-nitro anilinell)( (0.01 mole) and phenyl isothiocyanate (0.02 mate)
chloroform (15 mL) was refluxed for 1.5 hr. Therarbform was distilled off, a solid mass was obeainlt was
washed with petroleum ether (60%8) and crystallized from ethanol to yield 1-{2-mit-[3-nitro-4-(3-phenyl
thiocarbamido)-benzyl]-phenyl}-3-phenyl thiocarbami@a), (75%), m.p. 58C. (Found: N, 14.63; S, 11.23. Calcd.
for Co7HNgOsSy: N, 15.05; S, 11.46%)Nmax 3448, 3378 (NH), 1618 (C=N), 1521 (N=0),1310 (G-M234 cri
(C=S);6 (CDCl,+DMSO-dg) 6.58-7.24 (16H, m, Ar-H), 4.52 (4H, s, NH), 2.¢&H, s, CH) [15,16]. This reaction
was extended to synthesize other compouds): (2b) (75%), m.p. 64C (Found: N, 14.12; S, 10.83. Calcd. for
CaoH2eN6O4S: N, 14.33; S, 10.92)2€) (70%), m.p. 82C (Found: N, 14.29; S, 10.88. Calcd. fosldNeO,S: N,
14.33; S, 10.92):2d) (78%), m.p. 68C (Found: N, 14.37; S, 10.96. Calcd. forlNsO,Sy: N, 14.33; S, 10.92);
(2e) (72%), m.p. 9iC (Found: N, 13.32; S, 10.09. Calcd. fosldNs0,S,Cly: N, 13.39; S, 10.20%)2{) (68%),
m.p. 64C (Found: N, 13.24; S, 10.17. Calcd. fort@NsO4S,Clo: N, 13.39; S, 10.20%)2¢) (70%), m.p. 78&C
(Found: N, 13.40; S, 10.13. Calcd. fos8,0Ns04S,Cl,: N, 13.39; S, 10.20%).

Synthesis of 4-{4-[4-(3,5-bis-phenylimino-[1,2,4]-dithiazolidin-4-yl)-3-nitr o-benzyl]-2-nitr o-phenyl}-3,5-bis-
phenylimino-[1,2,4]-dithiazolidine (3a).

The compound 1-{2-nitro-4-[3-nitro-4-(3-phenyl tles@rbamido)-benzyl]-phenyl}-3-phenyl thiocarbamid@a)(
(0.01 mole) was suspended in chloroform (15 mL).tfis a solution ofN-phenylS-chloro isothiocarbamoyl
chloride (0.02 mole) in chloroform was added. Tkaction mixture was refluxed on water bath for 2 Fie
evolution of hydrogen chloride gas was observeenTthloroform was distilled off, a sticky mass vedained. It
was repeatedly washed with petroleum ether (69@0owed by the addition of ethanol. It was acith litmus and
on determination of equivalent weight found be 4[44(3,5-bis-phenylimino-[1,2,4]-dithiazolidin-4-)43-nitro-
benzyl]-2-nitro-phenyl}-3,5-bis-phenylimino-[1,2 4fithiazolidine dihydrochloride, m.p. %8. It on basification
with dilute ammonium hydroxide solution affordedree base. It was crystallized from ethanol andhtified as 4-
{4-[4-(3,5-bis-phenylimino-[1,2,4]-dithiazolidin-4)-3-nitro-benzyl]-2-nitro-phenyl}-3,5-bis-phenytiino-[1,2,4]-
dithiazolidine Ba) (73%), m.p. 17¢C. (Found: C, 58.88; H, 3.32; N, 12.79; S, 15.38lc@. for G;H,sNs0,Ss: C,
59.70; H, 3.39; N, 13.59; S, 15.53%);.x 1629 (C=N), 1500 (N=0), 1346 (C-N), 740 (C-S), 44" (C-S); s
(CDCl;+DMSO-dg) 6.57-8.22 (26H, m, Ar-H), 2.53 (2H, s, @HThis reaction was extended to synthesize other
compounds3b-g): (3b) (72%), m.p.16%C (Found: C, 59.11; H, 3.14; N, 13.21; S, 14,89. @afor CisH3,NsOsSs:
C, 60.56; H, 3.75; N, 13.14; S, 15.02%)x, 1342 (C=N), 1512 (N=0), 1326 (C-N), 726 (C-S), 428" (C-S); s
(CDCl;+DMSO-ds) 6.72-8.04 (24H, m, Ar-H), 2.61 (2H, s, ©H2.31 (6H, s, Ar-Ch); (3c) (80%), m.p. 21%TC
(Found: C, 60.87; H, 3.70; N, 13.18; S, 14,75. @afor C;3H3,NgO,S,: C, 60.56; H, 3.75; N, 13.14; S, 15.02%);
(3d) (82%), m.p. 16fC (Found: C, 60.21; H, 3.66; N, 12.98; S, 15.00c@.afor CsH3,NgO,Ss: C, 60.56; H, 3.75;
N, 13.14; S, 15.02%);36€) (78%), m.p. 13% (Found: C, 54.63; H, 2.82; N, 12.58; S, 14.02lc@afor
CatHoeNgOsSCly: C, 55.09; H, 2.91; N, 12.54; S, 14.33%8f)((75%), m.p. 15%C (Found: C, 55.13; H, 2.99; N,
12.45; S, 14.21. Calcd. foryE,6Ns0,S,Cly: C, 55.09; H, 2.91; N, 12.54; S, 14.33%3g) (75%), m.p. 11fC
(Found: C, 55.03; H, 2.89; N, 12.22; S, 14.28. Gafor G;;H,6NgO,S,Cl,: C, 55.09; H, 2.91; N, 12.54; S, 14.33%).

RESULTSAND DISCUSSION

The parent compound 4,4’-methylene-bis-(2-nitrdiaa) (1) was prepared by dissolving 2-nitro aniline (0.@leh

in distilled water (15 mL) and 36.5% hydrochloricidi (2.5 mL) at 58C. The mixture was then treated with 3%
aqueous formaldehyde (3.5 mL) af@0with stirring for 1 hr. and neutralized with 1086dium hydroxide. It was
transformed into 1-{4-[4-(3-aryl thiocarbamido)-8m-benzyl]-2-nitro-phenyl}-3-aryl thiocarbamideRa-g) by
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condensing it with different aryl isothiocyanat@0@ mole) in refluxing chloroform medium for 1.5. iScheme
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Where, 2a-g : R = H, 2-C{3-CH,, 4-CH,, 2-Cl, 3-Cl, 4-CI

S
NH{
e
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(Scheme 1)

The compounds2é-g) were then reacted with N-phenyl-S-chloro isothitk@amoyl chloride (0.02 mole) in boiling
chloroform medium over a water bath for 2 hr. Thaleation of hydrogen chloride gas was clearlycestias tested
with moist blue litmus paper. Cooling the reactimixture and distilling off chloroform afforded skig masses,
which on washing with petroleum ether gave gransédids. These were acidic to litmus and on tittimceanalysis
identified as 4-{4-[4-(5-arylimino-3-phenyl imindt[2,4]-dithiazolidin-4-yl)-3-nitro-benzyl]-2-nitrghenyl}-5-
arylimino-3-phenylimino-[1,2,4]-dithiazolidine diklyochlorides. These on basification with dilute aomm
hydroxide solution afforded free bas@s-() (Scheme 2).
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Where, 2,3a-g : R = H, 2-CH3-CH,, 4-CH,, 2-Cl, 3-Cl, 4-Cl
(Scheme 2)

Antimicrobial activity
The synthesized compound3a{g) were screened for their antibacterial activityngscup plate diffusion method
[17,18]. The bacterial organisms used included lgopdm-positive as well as gram-negative strains ik coli, S
aureus, S. typhandB. subtilis Sensitivity plates were seeded with a bactemiabeulum of 1x10CIU mI™ and each
well (diameter 10 mm) was loaded with 0.1 ml ofttesmpound solution (1000 pg Wlin DMF, so that
concentration of each test compound was 100 |ig fitle zones of inhibition were recorded after iratidn for 24
hr. at 37C, using Vernier caliper. Inhibition zone recordioé compounds clearly indicated tha); (3c), (3¢) and
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(3f) were highly active again&. coli, S. typhiand moderately active agairt subtilis Majority of the compounds
were found inactive againSt aureugTable 1).

To determine minimum inhibitory concentration (MJGhe serial dilution technique [X®jas followed using
nutrient broth medium. The MIC values of compou(@gts) and @e) were determined againSt typhj which were
found to be 60 and 65 ug Mmiespectively.

Screening of these compounds-Q) having the concentration 1%, for antifungal atgiwsing paper disc method
[20] showed that 3b) and (3e) were highly active againsA. niger whereas other compounds showed low to
moderate activity. The zones of inhibition wereareled after incubation for 48 hr. at’87(Table 1).

Table1 - Antibacterial and antifungal activity of compounds 3a-g.

Antibacterial activity Antifungal activity
Compounds A. niger
E. coli | S. aureus| S. typhi| B. subtilis
(Conc. 1%)
3a + + — + —
3b +++ - +++ ++ +++
3c +++ - +++ ++ ++
3d + - ++ + +
3e +++ + +++ ++ +++
3f +++ + +++ ++ +
3g ++ — + — ++
&) : Inactive (12 mm and less) (+) : Weakly @et{13-16 mm)
(++) : Moderately active (17-20 mm) (+++) . lghly active (21 mm and above)
CONCLUSION

In present work, synthesis of 4-{4-[4-(5-arylimiBsphenylimino-[1,2,4]-dithiazolidin-4-yl)-3-nitrodnzyl]-2-
nitro-phenyl}-5-arylimino-3-phenylimino-[1,2,4]-diiazolidines 8a-g) have been reported. The methods applied
for the syntheses are quite simple, efficient anchgleted within a short period of time with highrgent yield.
Antimicrobial potential study of these compoundsgeaded that, most of the compounds have bettebaxcttrial
and antifungal activities.
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