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ABSTRACT

As a continued research towards the thiadiazole derivatives, we explored here synthesis of 2-[(5-{[(2)-
phenyl methylidene/phenyl ethylidene] amino}-1,3,4-thiadiazol-2-yl)methyl] -1H-isoindole-1,3 (2H)-dione Derivatives
(3a-3j)) from 2-[(5-amino-1,3,4-thiadiazol-2-yl)methyl] -1H-isoindole-1,3(2H)-dione (2) by using different
aldehyde/substituted acetophenone in glacial acetic acid by microwave irradiation. All the synthesized compounds
were characterised on the basis IR, 'H NMR, **C NMR and Mass spectral analysis, also synthesized compounds
were screened for their antibacterial activity against Gram positive and Gram negative bacteria. Some of the
synthesized compounds have potent activity as compared to that of the standard streptomycin.
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INTRODUCTION

Chemistry of heterocycles has been of importanaeiterstanding the formation of bioactive molecssvell as
having industrial applications especially in phaceaicals [1]. The majority of Bio- active compowsndnd
agrochemicals contain N and S heterocyclic sysfigm. 1, 3, 4-thiadiazole motif demonstrates numehsolegical
properties such as anti-parkinsonism [2], anticafl anti-inflammatory [4] etc and acquire unigpesition in the
area of pharmaceutical research. In addition elacetdeficient nature and good electron acceptimgp@rty of 1, 3,
4-thiadiazole promotes its application in fieldEiéctrochemistry. However, some studies revealattttalidomide
drug with phthalimide moiety were efficient in theeatment of erythema nodosum leprosum (ENL), apsha
manifestation of the Hansen'’s disease [5-6]. Ithheen reported to be efficient in inflammatory mse[7] and used
in the agrochemical industry. So we are interestexynthesis of phthalimide derivatives with thexlile moiety.

In the last few years Microwave-induced Organic ¢&ea Enhancement (MORE) chemistry has gained g@ojyl
as a non-conventional technique for rapid synthEisnd many researchers have described acceleoatgnic
reactions and a large number of papers has appeavethg the synthetic utility of MORE chemistry ioutine
organic synthesis [8, 9].In view of developmentafironmentally benign protocols, we report hegeiMicrowave
assisted novel synthesis of 2-[(5&)¢phenylmethylidene/phenylethylidene]amino}-1,3Matdiazol-2-yl) methyl] -
1H-isoindole-1,3(#)-dione Derivatives and evaluated their antibdatactivities.

EXPERIMENTAL SECTION

Solvents and reagents were commercially sourcenh fBigma Aldrich and used without further purificeti
Melting points were determined in an open capillangl are uncorrected. Products were recrystalied &thanol
as a solvent. The purity of compound checked byTth€ on silica gel G plates. The microwave used tfo¥
synthesis is of ONIDA Company and domestic typee Tiifrared spectra were obtained on Perkin EImedRET
spectrometer. The samples were examined as KBs 8&av/w. All the compounds were analysed for C,nd &l
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on Carlo-Erba elemental analyser.NMR and *C NMR spectra were recorded on Bruker Avon 300MHz
spectrometer using CDZLIDMSO as solvent and TMS as internal standardcligenical shifts are reported in ppm.
Multiplicities are indicated by's’ (singlet),’d’ @ublet),’t’ (triplet),’q (quartet),’m’ (multiplet) bs (broad singlet).

General procedurefor preparation of (1, 3-dioxo-1, 3-dihydro-2H-isoindol-2-yl) acetic acid (1)

An equimolar mixture of phthalic anhydride (0.02 Ijmand glycine (0.02 mol) was taken in borocil beaknd
irradiated to the microwave radiation for 3min.[F@sulted reaction mixture was poured into wateretmove
unreacted glycine, filtered, dried and recrystalliZrom ethanol.

General procedure for preparation of 2-[(5-amino-1, 3, 4-thiadiazol-2-yl)methyl]-1H-isoindole-1,3(2H)-dione
2

A mixture of thiosemicarbazide (0.02ma{},, 3-dioxo-1, 3-dihydro-2H-isoindol-2-yl) aceticid (1) (0.02mol) and
conc. BSO, (10ml) was taken in borocil beaker and subjectedhe microwave irradiation for 2-3 min. After
completion of the reaction as checked by TLC(EAt &der::40:60), reaction mixture poured into tbe cold
water and treated with the saturated solution @fiNO;to neutralise acid left behind[11]. Product of teaction
filtered and recrystallized from hot water.

General procedure for preparation of 2-[(5{[(Z)-phenylmethylidene/phenylethylidenelamino}-1,3,4-
thiadiazol-2-yl)methyl]-1H-isoindole-1,3(2H)-dione (3a-3j)

The compound$3a-3j) were synthesized as per reported in literaturg [EQuimolar quantity ofZ) (Lmmol) and
substituted aromatic aldehydes /acetophenone(lmwei¢ dissolved in ethanol containing few dropggiafcial
acetic acid, taken in borocil beaker and subjetdetie microwave radiation for 3 min; after complatof reaction,
reaction mixture cooled and then poured into crdsbe. The solid obtained thus filtered, and wasiét water
and recrystallized from ethanol

Antimicrobial activity

Method of testing: Cup plate method

The compounds were screened for their antibacteciility using cup plate method [13].Sterile nentrti agar media
was poured into the sterilised Petri dishes. Theguagar media was allowed to solidify for 30 nain,the surface
of the media microbial suspension were spread kélp of sterilised spreader and there after cupg weade into
the agar surface with help of sterile cork borédre Test compound solution 0.1 ml was placed inksehcups with
the help of micro pipette. The plates were keptfreeze for diffusion, for one hr. For antibacteri&ldies,

incubation was carried out at °%&7 for 24 hr. The test solution was prepared usimgSD as solvent. Clinically
antimicrobial drug streptomycin was used as theatipescontrol and DMSO for blank. The solution wdiffuses

trough agar around its cup and produces clear bighibition which was measured in mm and the lteswere

recorded.

Spectral data of representative compounds:

(1, 3-dioxo-1,3-dihydro-2H-isoindol-2-yl) acetic acid (1)

IR (KBr) :vmax= 3418.34 (-OH), 3057.68(Ar-H), 1714.003(>C=0), 2&1(Ar- C=C<) cni.

'H NMR (400 MHz, DMSO) 5 = 4.48 (s, 2H, —C}), 7.81-7.94(m, 4H, Ar-H), 13.2 (bs, 1H, OH) ppm.
¥CNMR(100MHz, DMSO): $=56.18(-CH), 123.52, 131.87, 132.73, 155.86 (>C=0), 167.360% 167.66
(>C=0) ppm.

2-[(5-amino-1,3,4-thiadiazol-2-yl)methyl]-1H-isoindole-1,3(2H)-dione (2)

IR(KBr): vmax= 3392.563, 3252(-N}J, 3072(-Ar-H), 2879(-CH), 1705.611(>C=0), 1603.641C=C<), 1515.179
(-C=N-), 750(-C-S-)cn.

'"H NMR (400 MHz, DMSO)5= 4.59 (s, 2H, -Ch), 4.99 (s, 2H, — Nb), 7.7 — 7.9 (m, 4H, Ar-H) ppm.

¥CNMR (100 MHz, DMS0):6=56.54(-CH), 123.60, 132.40, 132.78, 162.10, 167.60(>C=0Y.86 (>C=0),
169.06 ppm.

2-[(5-{[(E)-(4-chlor ophenyl)methylidene]amino}-1,3,4-thiadiazol-2-yl)methyl]-1H-isoindole-1,3(2H)-dione(3d)
IR(KBr): vnax=3092.072(-Ar-H), 2956.922(-C-H), 1706.002(>C=05%96.054(Ar-C=C<), 1515.642(-C=N-), 750(-
C-S-), 725 (C-Cl) cm.

'H NMR(400 MHz, DMSO)3 = 4.590(s, 2H, -ChJ, 6.998-7.962 (m, 8H, Ar-H), 8.884 (s, 1H, =CHpp
®CNMR(100MHz, DMSO):8= 57.54(-CH), 129.22, 129.59, 130.11, 131.40, 131.78, 1321(®.73, 152.86,
162.18, 165.06, 167.29(>C=0), 167.64(>C=0)ppm.

MS (El): m/z =382(M+).
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2-[(5-{[(E)-(4-methoxyphenyl)methylidene]amino}-1,3,4-thiadiazol-2-yl)methyl]-1H-isoindole-1,3(2H)-dione

(3¢)

IR(KBr):lumax=3078.318(-Ar-H), 2970.990(-C-H), 1703.735(>C=0596.054(Ar-C=C<), 1510.418 (-C=N-), 740(-
C-S-)cnt.

lHNMR(4OOMH2, DMSO0)5 =4.49(s, 3H, -OCH), 4.96(s, 2H, -Ck), 6.6-7.812(m, 8H, Ar-H), 8.8(s, 1H, =CH)

B3CNMR(100MHz, DMSO):8= 56.21(-OCH), 56.99(-CH), 114.18, 116.51, 123.54, 131.18, 132.23, 134.53,
139.24, 152.29, 162.15, 165.55, 167.75(>C=0), HB{EE=0) ppm.

2-[(5-{[(1E)-1-(2-hydr oxyphenyl)ethylidene]amino}-1,3,4-thiadiazol-2-yl)methyl]-1H-isoindole-1,3(2H)-dione
(3h)

IR(KBI):vma=3218.312(-OH), 3070.319(Ar-H), 2930.319(C-H), 17K (>C=0), 1610.312(Ar-C=C), 1517.039(-
C=N-), 750(-C-S-) cr.

"HNMR(400MHz, DMSO0):8=2.1(s, 3H, -CH), 4.4(s, 2H, -Ch), 6.959-7.947(m, 8H, Ar-H), 9.88 (bs, 1H, -OH)

ppm.
BCNMR(100MHz, DMS0):5=19.15(-CH), 56.10(-CH), 117.50, 118.83, 120.84, 123.11, 128.15, 131128,86,
133.73, 162.20, 163.25, 165.30, 165.35, 167.50(3C£6Y.68 (>C=0) ppm.

2-[(5-{[(E)-(4-fluor ophenyl)methylidene]amino}-1,3,4-thiadiazol-2-yl)methyl]-1H-isoindole-1,3(2H)-dione(3g)
'HNMR(400MHz, DMSO):3 =4.4(s, 2H, Ch)), 7.4-7.9(m, 8H, Ar-H), 8.8(s, 1H ,-=CH) ppm.

¥CNMR(100MHz, DMSO0): §=56.14(-CH), 123.76, 129.26, 129.57, 130.10, 131.40, 13118%.12, 134.70,
134.80, 152.80, 162.26, 165.06, 167.22, 167.60ppm.

MS (EI): m/z =365(M+).
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(3a-3))
3a: R'=H; R*=C¢Hs, 3b: R'=H; R?= 2-OH- C¢Hs,
3c: R'=H; R?*=4-OH-C¢Hs 3d: R'=H; R*=4-Cl-C¢Hs
3e: R'=H; R%=4-OCH3-C¢Hs  3f: R'=H; R%=4-NO»-C¢Hs
3g: R'=H; R*=4-F-C¢Hs 3h: R'=CH3; R>=2-OH-C¢Hs
3i : R'=CHgj; R>=C¢Hs 3j: R'=CHj; R?=4-NH,-C¢Hs

RESULTSAND DISCUSSION

In the present chapter, we have carried out novelynthssis of 2-[(5H{[©)-
phenylmethylidene/phenylethylidene]amino}-1,3,4attinzol-2-yl)methyl]-H-isoindole-1,3(#)-dione (3a-3j) in
82-84% vyield by using 2-[(5-amino-1, 3, 4-thiadik2-yl)methyl]-1H-isoindole-1,3(#)-dione (2) as per outlined
in scheme 2.8. Initially, (1, 3-dioxo-1, 3-dihydro-B-isoindol-2-yl) acetic acidl) were prepared by microwave
method as per reported[10] which on condensatigh thie thiosemicarbazide in presence of concemntratSO,
yields the desired thiadiazole derivati{® by the microwave radiation, followed by treatmefttioe different
aromatic aldehydes/acetophenones in glacial acetid under the microwave radiation for 3 min preslic
thiadiazole derivativega-3j). The mechanism of formation of target compoundsisteown irFig.2.1.

The structures of the synthesized compounds wenéreed unambiguously using IR, NMR and Mass spéctr
methods. In IR spectra of the entire synthesizedpmunds(3a-3j), presence of characteristic absorption band at
1706-1703 cildue to stretching vibration of carbonyl groups. Htesorption band observed at 1610-1596, 1515
cm’assigned to the stretching vibration of -C=C andNE(Thiadiazole ring) groups respectively. Alscaiption
band at 750 cthis showing presence of -C-S stretch which suppthiadiazole ring. Compoun@ exhibit
absorption band at 3392-3252¢miue to -NH stretching vibration which is disappear in the coompds(3a-3j)
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Fig.2.1 Mechanism for formation of Thiadiazole and Schiff base

'HNMR spectra of compound8a-3g) exhibit singlet aé 4.5 ppm corresponds to —girotons, while multiplets

due to aromatic protons observedsab.9-7.9 ppm and singlet of olefinic —CH protonda8.8 ppm. While the

compoundg3h-3j) shows presence of singlet&.1 ppm due to —Cprotons, singlet at 4.4 ppm corresponds to
the —CH protons and multiplets due to aromatic proton oles# ats 6.9-7.9 ppm.*C NMR spectra of all

synthesized compour(8a-3j) shows distinct peaks in agreement with the syrtlbestompounds.

All the synthesized compounds were evaluated feir thntibacterial activity againg&.coli andS.aureus using cup
plate method, at 100ug/ml using DMSO as a contrdlsireptomycin standard. Most of the synthesizedpounds
showed moderate to good antibacterial potentialomspared to the standar@igble 2.4).Literature survey showed
that incorporation of the electron withdrawing aeléctron donating groups into the heterocyclic coumuls
increases lipophilicity of the compounds, whichulesin easier penetration of lipid membranes aochmounds
showed better antibacterial potential. Out of thenthesized compound3c, 3h, 3j with hydroxyl; amino
substituents have good activity aBlo, 3f, 3i, have moderate antibacterial activities agafatreus. However3b,

3e, 3i, 3] compoundsshowed moderate activity agairiscoli. Result of the screening indicates that most of the
compounds showed good inhibitory activity agaBatireus as compared to against E.coli.

Antibacterial activity of 2-[(5-{[(Z)-phenylmethylidene/phenylethylidenelamino}-1,3,4-thiadiazol-2-yl)methyl]
-1H-isoindole-1,3(2H)-dione (3a-3))

Against Staphylococcus aureus
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Table 1: Antibacterial activity of Synthesized Compounds (3a-3j)

Comp. No. Ant_it_)acterial
activity(mm)
(100pg/ml) S.aureus | E.coli

3a 12 13

3b 15 14

3c 20 02

3d 10 12

3e 13 16

3f 15 03

3g 10 12

3h 20 02

3i 15 14

3] 20 14
Streptomycin 23 22

Table2: Physical and Elemental analysis of synthesized compound (3a-3j)

Elemental Analysis

Comp. Molecular I\[{IP Yield (%)

No. Formula (°C) (%) C m N

3a CisH1:N,O,S | 160[162F 82 62.05| 341 16.1
3b CigH1N,0sS | 150[154F 83 59.33| 3.3| 15.3§
3c CisH1oN,OsS | 143[140}° 85 59.32| 3.3| 15.34
3d C1eH1:N40,SCl 270 86 56.46 2.8 14.66
3e CiH1NsOsS | 159[160F 84 60.32| 3.71 1482
3f C1eH1:Ns04S 259 85 5497 277 17.82
3g Ci1eH1:N4O,SF 244 86 59.14 3.02 15.33
3h C1sH14N4OsS 98 83 62.3| 3.82 1531
3i CigH1aN.O,S | 123[124F 84 62.91| 3.8 1547
3 C1sH1:Ns0,S 290 83 60.46 3.98 18.55

CONCLUSION

Here we have carried out operationally simple migee assisted synthesis of 2-[(5-{[(Z2)-phenyImeitighe/

phenylthylidene]lamino}-1,3,4-thiadiazol-2-yl)metiwliH-isoindole-1,3(2H)-dione.  This  synthetic  pradbc
operates in short reaction time, atom economy asdlenefit of easy workup. All the synthesized coumgls were
showed moderate to good antibacterial activity.
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