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ABSTRACT

A series of variousN-aryl substituted-1,3,4-Thiadiazolidin 2-amines were synthesized bythe reaction All the
compounds werecharacterizedby their melting point, solubility against organic solvents, TLC, IR, andlH NMR
spectral. All the synthesized compounds were tested forantimicrobial and anti fungal activity.(Staphylococcus
aureus (MTCC96), Escherichia coli (MTCC 443)Aspergillusniger (ATCC16404) and Candida albicans
(ATCC10231).

Keywords: Thiadiazolidin, Synthesis, antimicrobial activitir, NMR,

INTRODUCTION

1,3,4-Thiadiazole derivatives are of great intelasts of heterocyclic compounds having an impondde range
of pharmacological properties[1]. Thiazole is ampartant scaffold in heterocyclic chemistry and [2f8azole ring
is present in manypharmacological active substantieszole derivatives have attracted a great déahterest
owing to their antimicrobial [3], anti-inflammatori#,5], CNS depresent [6], antitubercular [7], antior [8],
anthelmintic[9], sedative[10] antiretroviral profies[11], antineoplastic[12] activities.Drug resiste is steadily
increasing process that is reaching alarming lévethe treatment of infectious diseases caused atkiogenic
bacteria, fungi, parasites and viruses. Over ttst feav decade, steadily increasing drug resistamtiee treatment
of infectious disease pose a serious problem im#&rbbial therapy and necessitates continuingaeteinto novel
classes of antimicrobials. A number of researchaxse reported antimicrobial activities in 2,5-distituted-1,3,4-
thiazoles[13]. Keeping the above facts in view wensidered it of interest to synthesize some novél 2
disubstituted-1,3,4-thiadiazole derivatives foritlaatimicrobial properties.

The resistance towards available drugs | rapidigobgng a major worldwideproblem. The need to desigw
compound to deal with this resistance has becomeobthe most important areas of research todayergkfive
membered aromatic systems having three hetro atdbragmmetrical position have been studied becatisket
interesting physiological properties. It is alsollwestablished that various derivatives of 1,2jd#ole, 1,3,4-
thiadiazole exhibit broad spectrum of pharmacolalgproperties such as antimicrobial and antifuragaivities[14-
25].The available therapeutically important medisirare terconazole, fluconazole, cefazoline araiiin etc. are
some of the examples which contain one of theserdejclic nucleus.

Derivatives of 1,3,4-oxadiazole and 1,3,4-thiadiezdvave been found to possess a wide spectrum
pharmacological, medical and biological activiti€shiff bases have also been widely reported tbiblegically
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versatile compounds having antifungal, herbicidal plant growth regulating properties. Moreoverisgives of
1,2,4-triazole are known to exhibit anti-inflammato antiviral, analgesic, antimicrobial, anticonsaiht and
antidepressant activities. A series of 1,2,4-tdezderivatives have been patented and extensivelyloyed in
agriculture. We now report on the synthesis of coomgls derived from benzothiophene containing oxadéa
thiadiazole and triazolemoieties, with the purpoa$danvestigating in the future their possible aatiterial and
antifungal activities.

EXPERIMENTAL SECTION

All chemicals used in this study were purchase faddrich Chemicals and were used without furtherfpzation.
All melting points are uncorrected were determinsthg Gallenkamp thermal point apparatus. FTIR tspegere
recorded with Perkin EImerspectrophotometer’HNMR spectra were determined with Brucker400 MHAIMR
spectrometer.

F: Synthesis of 5—(4-nitro phenyl -1, 3, 4 thiadia#tidin— 2- amine

A mixture of thiosemicarbazide (0.1 mole), 4 —olitenzoic acid (0.1) mole and concentrated sulptagid (5 m)
in50 ml ethanol was refluxed for 1 hour. After thilaé resultant mixture was poured on to crushed fee solid
separated out was filtered. On filtration and waghwith cold BO several times, and was recrystallized from
ethanol to give product. M.P. 147

FA: Synthesis of N-benzylidene-5 (4-nitrophenyl)-B,4 thiadiazolidin-2-amine

(0.01 M) product of step -1, (0.01 M) benzaldehgyde (2 ml) glacial acetic acid were refluxed infBDmethanol
for 8 hours. Solvent was distilled of and prodwatrystallized from mixture of benzene and chlorofdd:6 v/v).
Yield obtained was 70%.

FB: N- (4- chlorobenzylidene)-5(4-nitrophenyl) 1,31 thiadiazolidin-2-amine.

(0.01M) product of step 1, (0.01M)2- chlorobenzalglte and (2ml) glacial acetic acid were refluxedsth ml
methanol for 8 hours. Solvent was distilled off gmmdduct recrystallised from mixture of benzene ahbbroform
(1:6 v/v). Yield obtained was 71%.

FC: Z-N (4-methoxybenzylidene)-5-(4-nitrophenyl)-13, 4 thiadiazoline-2-amine

(0.01M) product of step 1, (0.01M) Anisaldehyde &Pihl) glacial acetic acid were refluxed in 50 mgtimanol for
8 hours. Solvent was distilled off and product ystallised from mixture of benzene and chlorofortr6(v/v).
Yield obtained was 69%.

FD: N (furan-2-yl methyllidene)-5-(4-nitrophenyl)-1, 3, 4 thiadiazoline-2-amine

(0.01M) product of step 1, (0.01M) Furfural and (Rglacial acetic acid were refluxed in 50 ml metbafor 8
hours. Solvent was distilled off and product retalfsed from mixture of benzene and chloroforn6(&lv). Yield
obtained was 67%.

FE: 5(4-nitrophenyl) N-(1Z, 2E)-3 phenylprop-len-1lylidene)-1,3,4 thiadiazoline-2-amine

(0.01M) product of step 1, (0.01M) Cinnamaldehydd &ml) glacial acetic acid were refluxed in 50 méthanol
for 8 hours. Solvent was distilled off and prodeetrystallised from mixture of benzene and chlonof@1:6 v/v).
Yield obtained was 68%.

FF: 3 methoxy-5{[5-(4-nitrophenyl)-1,3,4thiadiazoldin 2-yl] imino}methyl)phenol

(0.01M) product of step 1, (0.01M) Vaniline and (2mlacial acetic acid were refluxed in 50 ml matbhfor 8
hours. Solvent was distilled off and product retalfsed from mixture of benzene and chloroforn6(&lv). Yield
obtained was 66%.

FG: N-ethyllidene-5-(4-nitrophenyl)-1,3,4 thiadiazdidin-2 amine

(0.01M) product of step 1, (0.01M) Acetaldehyde é2whl) glacial acetic acid were refluxed in 50 mgtimanol for
8 hours. Solvent was distilled off and product ystalized from mixture of benzene and chloroforn® (&/v). Yield
obtained was 65%.
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Scheme-1
(Step-1)
F: Synthesis of 5—(4-nitro phenyl -1, 3, 4 thiadia#tidin— 2- amine
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(Step-2)
FA: Synthesis of N-benzylidene-5 (4-nitrophenyl)-B,4 thiadiazolidin-2-amine
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FB: N- (4- chlorobenzylidene)-5(4-nitrophenyl) 1,31 thiadiazolidin-2-amine.
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FC: Z-N (4-methoxybenzylidene)-5-(4-nitrophenyl)-13, 4 thiadiazoline-2-amine
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FD: N (furan-2-yl methyllidene)-5-(4-nitrophenyl)-1, 3, 4 thiadiazoline-2-amine
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FE: 5(4-nitrophenyl) N-(1Z,2E)-3 phenylprop-1len-1-jidene)-1,3,4 thiadiazoline-2-amine
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FF: 3 methoxy-5{[5-(4-nitrophenyl)-1,3,4thiadiazoldin 2-yl] imino}methyl)phenol
OH

N—N OMe N—N
/ \ I\ H
Gla CH,COOH o
C'CH2/< S)\NHz + : =CICH2/(S)\N=C
Methanol

\
S C¢H,(OH)OCH,

FG: N-ethyllidene-5-(4-nitrophenyl)-1,3,4 thiadiazdidin-2 amine

N—N
N—N H
I\ Gla CH,COOH
N02H4cs/k )\NH2 + CcHO i S o

" NO,H,C N=—=C
Methanol €4 S
cH,

The data of physical characteristics of synthesigechpoundsare shown in table-1. Percentage ofgeitrovas
estimated byKjeldahl method.All the synthesized poonds were characterized by IR and 1 H NMR. Tleetsal
data of synthesized compoundsare shown in table-2.

Table: 1. Characterization data of synthesized congunds (F — FG)

Compd. | Molecular Formula | Melting Point °C | Yield (%) | Mol.Wt gm/mole Nitrogen (%)

F GsH1oN4O,S 146C 69% 226 Cal Est
FA CisH1aN4O,S 144C 2% 314 24.76% 21.46%
FB Ci:H1:CIN,O,S 147C 69% 348 17.82% 15.91%
FC GieH12N405S 155°C 67% 340 16.06% 13.92%
FD CizH12N4O;S 162C 68% 304 16.46% 12.39%
FE Gi7H1N40,S 167°C 68% 336 18.41% 16.22%
FF GieH1eN4O4S 161°C 65% 360 16.66% 13.32%
FG CiH1N4O,S 165°C 67% 252 15.55% 13.56%

Table: 2. Infra Red /*H NHR spectral study of the synthesized compounds

Compound IR (cm?), H — NMR (5, ppm)

A 3391 (N-H str.), 2377 (Ar.C-H str.), 1628 (Ar.C-@.5 1413 (C-N str.)| 7.8-8.31 (8H, Ar-CH), 6.87 (1H, NH), 4.72 (1Hi,
1567 (N-O str.), 619 (C-S str.) NH), 4.50 (2H, CH)

B 3444 (N-H str.), 2223 (Ar.C-H str.), 1566 (Ar.C-@.5 1427 (C-N str.),
619 (C-S str.)

o 3422 (N-H str.), 2369 (Ar.C-H str.), 1705 (Ar.C-@.§ 1426 (C-N str.),
1535 (N-O str.), 616 (C-S str.)

. 3451 (N-H str.), 2287 (Ar.C-H str.), 1616 (Ar.C-@.5 1427 (C-N str.)| 11.85 (1H, OH), 7.9-8.31 (7H, Ar-CH), 4.85 (2H,
1527 (N-O str.), 613 (C-S str.) CHy), 4.50 (1H, NH)

E 3428 (N-H str.), 2294 (Ar.C-H str.), 1621 (Ar.C-@.5 1448 (C-N str.),
1520 (N-O str.), 615 (C-S str.)

o 3439 (N-H str.), 2366 (Ar.C-H str.), 1621 (Ar.C-@.) 1440 (C-N str.),|
1479 (N-O str.), 617 (C-S str.)

o 3283 (N-H str.), 2364 (Ar.C-H str.), 1620 (Ar.C-@.5 1383 (C-N str.)| 7.3-8.29 (4H, Ar-CH), 4.87 (1H, NH), 4.87 (2Hi,
1533 (N-O str.), 615 (C-S str.) CH;)

Antibacterial activity

The in vitro antibacterial screening of all the gwundswere evaluated against selected (Table 1jmGra
positiveorganisms vizStaphylococcus aureus (MTCC96) and Gram-negative organisms escherichia coli
(MTCC443). Similarly the antifungal activity was rdad out by usingAspergillus niger (ATCC16404) and
Candida albicans (ATCC10231) by broth dilution method recommended NationalCommittee for Clinical
Laboratory (NCCL) standards. The concentration afmgle compounds was 100mcg/mL. Norfloxacin and
Griseofulvin were used as standard drugs for aciifseal and antifungal activity respectively. Cattest with
solvents were performed for every assay but shaweerhhibition of the microbial growth. The resuttbtained are
reported in Table-3. All bioassay experiments weagied out in duplicate. The zone of inhibition a@fmpound
showing antibacterial activity. The potency alsted®ined by zone of inhibition. The zone of inhidit in mm is
given in table -3.
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Table: 3.1n-vitro antibacterial and antifungal activity of synthesizd compounds

Compound | Zone of inhibition at 100 mcg/mL (in mm)
E.coli | Saureus | A.niger | C.albcans
FA 24 24 25 26
FB 14 16 17 22
FC 25 24 19 20
FD 16 17 18 19
FE 24 23 25 25
FF 16 19 13 16
FG 24 25 25 26
Norfloxacin 24 25
Griseofulvin - - 26 27

RESULTS AND DISCUSSION

In vitro antibacterial activity data of 1, 3, 4-Thiadiazdlerivatives(Table 3) against tested organisms displayed
significantactivity with a wide degree of variatiott is found thatcompoun&A, FC, FE and FG have shown
significant antibacterial activity. Rest of thecamapds has exhibited significant to substantialégtimgainst the
same strain. Substantial activity isachieved ineca$é compounds-GagainstS. aureus and the remaining
compounds are significantly active against the sapexies. All the 1,3,4-Thiadiazole derivatives éena@xhibited
significant to moderate activity against Gramnegatbacteria. Derivative$A, FE and FGhave exhibited
substantial activity again#t.niger. Remaining 1,3,4-Thiadiazole derivatives in thasiess, compourfeF displayed
least activity againsA.niger.. AgainstC.albcans compoundd$=A, FE andFG has been found to possess significant
activity, comparatively weak activity has been népd by remaining compounds. E. coli was found ¢ontore
susceptible than rest of the other strains of b@actéanong them compoundBA, FC, FEand FGwere
showingsignificant activity for the same strainoffrin vitroantifungal activity(Table 3), data reveals that all
thenewly synthesized compounds displayed modeosigrificant activity in comparison to standard$ius, it
isobvious from the structure-activity profile oftstituted1,3,4-Thiadiazole derivatives; a smallictinral variation
may induce aneffect on antibacterial activity.

CONCLUSION

1,3,4-Thiadiazole derivatives were synthesized thedstructures of the compounds were establisheahdnns of
IR, 1H NMR and elemental analysis. All the compaumwiere evaluated for antibacterial activity by qiate
method. Compounds FA, FE and FG haveshown signifiegtivity. Remaining compounds have also shown
moderate to weak antibacterial activity.
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