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Abstract

The aim of this work was to investigate the efficig of N'—(2-Benzylidene-imino-5'-
methylene)-1',3',4'-thiadiazole]-2-methyl-benzinddies, 4(a-n);, N™-[2-{2-Substituted-
Phenyl-1,3-thiazolidin-4-one}-Bnethylene-1',3' 4'-thiadiazole]-2-methyl-benzimides, (a-
n) and N-[2-{2-substituted-phenyl-5-substituted-benzylideng-thiazolidine-4-one}-5
methylene-1',3",4'-thiadiazole] -2-methyl-benzinzdes, 6(a-n) for the synthesis by
conventional and greenar approach methods in tefmgeld and reaction time along with
antimicrobial activity againsBacillus subtilis, Escherichia coli. Klebsella pneumoniae and
Sreptococcus aureus bacteriaand Aspergillus niger, Aspergillus flavus, Fusarium oxisporium
andTrichoderma viride fungiin vitro at 50 and 100 ppm concentratioBsme of the compounds
displayed pronounced biological activity. The dtwes of all the new compounds were
established on the basis of elemental analysispectral data (IR, ITHNMR and mass).

Keywords: 2-Methyl benzimidazole, Thiadiazole, ArylideneQ4othiazolidine,
Antimicrobial activity.

Introduction

An important contribution of microwave techniquesotganic synthesis has been observed in
recent years. Microwave assisted organic synthakis/s not only for the improvement of
reaction yield but also decreases reaction timd,samplifies product purification. Last but
not least, it offers us an environmentally frienglgy of practicing and teaching chemistry.
However, classical text books for organic chemistaporatory only rarely provide
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experimental procedures that make use of this kstteld techniques [1] in dry media,
reactions occur rapidly and the method avoids hiszassociated with solvents especially in
sealed vessels. The absence of solvent reducesoreéicne and always improves yield.
Using microwaves with proper control of power aedation temperature are more efficient
than conventional heating [2]. The benzimidazotegyris an important pharmacophore in
modern drug discovery. A variety of benzimidazole @n use, like thiabendazole and
flubendazole (anthelmintic), omeprazole and larnsople (antiulcerative) and astemizole
(antihistaminic). The chemistry and pharmacologybehzimidazoles have been of great
interest to medicinal chemistry [3] because itsivdgives possessed various biological
activities such as antioxidant, [4] antimicrobi§h,6] antihelmintic, [7] anticancer, [8]
antihypertensive, [9] anti-inflammatory, [10] anedic, [11] and antiprotozoal activities [12].
4-Oxo-thiazolidines and their Garylidene derivatives also possess a variety afafieutic
activities such as analgesic,antiinflammatory, mymétic [13] anticonvulsant,[14] anti
HIV,[15] antidiabetic, [16] antitubercular, [17] &rancer, [18] antibacterial,[19]antifungal
[20] etc. The present paper reports the synthdst®mpouds4(a-n), 5(a-n) and6(a-n) by
conventional as well as microwave assisted syrglfesicomparison purpose particularly the
reaction time and yields (Scheme-1). In view of faet thiadiazolo-thiazolidinones were
synthesised in our laboratory and were found tosges significant antibacterial activity
againstBacillus subtilis, Escherichia coli. Klebsdla pneumoniae and Sreptococcus aureus
bacteria and antifungal activity againsfAspergillus niger, Aspergillus flavus, Fusarium
oxisporiumandTrichoderma viride fungi respectively.

Materials and Methods

Experimental

General

Melting points were taken in open capillaries. Buaf compounds was monitored on silica
gel "G" coated TLC plates. All instrumental anatysias performed at the Central Drugs
Research Institute, Lucknow (India). IR spectraevexcorded in KBr disc on a Schimadzu
8201 PC, FTIR spectrophotomet®h{ in cm’) and*HNMR spectra were measured on a
Brucker DRX-300 spectrometer in CRGIt 300 MHz using TMS as an internal standard. All
chemical shifts were reported agppm) values. The FAB mass spectra were recorded o

Jeol SX-102 mass spectrometer. Elemental analysss performed on a Carlo Erba—1108
analyzer. The analytical data of all the synthasieempounds were highly satisfactory. For
chromatographic purification Merck silica Gel 603(2400 Mesh) was used. Microwave

assisted reaction were carried out in a Qpro-M-firedlimicrowave oven. The reagent grade
chemicals were purchased Merck and Aldrich Chen@calLtd. were used. Anhydrous silica gel
60 (0.063-0.2 mm) was used as solid support afeydtration under microwave irradiation for 4
minutes.

General procedure for the synthesis of compounds

Preparation of N*-Ethylacetate-2-methyl-benzimidazole (1):

Conventional Method: A mixture of 2-methyl-benzimidazole (0.30 mole,.&® g) and
ethyl-chloroacetate (0.30 mole, 36.74 g) wityCiK; (6.168 g) in methanol (250 ml) was kept
overnight at room temperature. The reaction mixwae refluxed on a steam bath for about 3
hr. It was cooled filtered and solvent was distillgff under reduced pressure and the solid
thus obtained was passed through a column of giktasing chloroform: methanol (5:5 v/v)
mixture as eluant. The eluate (250 ml) was coneé&dr to give a product which was
recrystallised with ethanol to furnish colourlesgdles of compound Yield 83%, m.p. 94-
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96°C. Anal. Calcd for GH14N>O,S : C, 66.05, H, 6.42, N, 12.84%:; found C, 65.976138,
N, 12.79%; IR: 2866, 1470, 1270 (-N@H2912, 2875, 1427, 710 (-Gknd -CH), 1720
(>C=0 of ester), 1050 (C-0O-C), 3012, 2842, 159821F44 (benzimidazole ring) , 2816 (-
CHs) ; 'HNMR : 1.90 (t, 3H, J=7.0 Hz, -COOGHEHs3), 4.19 (q, 2H, J= 7.0 Hz, -GBHy),
2.64 (s,1H, -CH), 7.30 — 7.65 (m, 4H, ArH), 3.63 (s, 2H, -NgHMS : 218(M).

Microwave Method: A mixture of 2-methyl-benzimidazole (0.30 mole, @9g) and ethyl-
chloroacetate (0.30 mole, 36.74 g) withGQO; (6.168g) was added and mixed thoroughly.
The mixture was air dried and subjected to micraviaxadiation for 3 minutes (completion
of reaction as indicated by TLC). The reaction mmigtwas cooled to room temperature and
the separated solid was extracted with ethanolstanding the filtrate afforded colourless
crystalline solid. The product was purified by aolu chromatography and recrystallised
from ethanol, yield 94%. Spectral and analyticaladaere found to similar as reported for
conventional method.

Preparation of N'-Acetylthiosemicarbazide-2-methyl-benzimidazole (2)

Conventional Method: The compound. (0.15 mole, 32.70 g) and thiosemicarbazide (0.15
mole, 30.67g) in methanol (200 ml) was refluxedaosteam bath for about 8 hrs. It was then
cooled, filtered and excess of solvent was removigidh gave a product. It was purified over
the column of silica gel using acetone: methandl (6/v) mixture as an eluant. The eluate
(200 ml) was concentrated and product was rectigsdlwith ethanol to give compourzd
Yield 73%, m.p. 146 - 48°C. Anal. Calcd fo§18:3Ns0S : C, 50.19, H, 4.91, N, 26.61% ;
found C, 49.97, H, 4.91, N, 26.56%; IR : 3400, 3Z18H,), 3352 (-NH), 1128 (>C=S),
2864, 1471, 1274 (-NCH 1668 (>CO), 2822 (-Ch, 3018,2844, 1601,1408,742
(benzimidazole ring)*HNMR : 8.12 - 8.35 (m, 4H, -NHNHCSN#{ 2.65 (s,1H, -Ch),
3.68(s, 2H, -NCh) 7.28-7.64 (m, 4H, Ar-H); Mass(FAB): 262()

Microwave Method: A mixture compoundl (0.15 mole, 32.70 g) and thiosemicarbazide
(0.15 mole, 30.67g) was ground in a mortar usiqgestle for uniform mixing. The mixture
was kept inside a microwave oven operating at 16@w5 min. The completion of the
reaction was checked by TLC. The product was mdifpy column chromatography and
recrystallised from ethanol. Spectral and analytizda were found to similar as reported for
conventional method.

Preparation of N'~(2-amino-5-methylene) -1', 3', 4'-thiadiazole-2—methyl-benzimidazole (3):
Conventional Method: Equimolar solution of compoun@® (0.10 mole, 26.30 g) and
concentrated p§0O, (0.10mole, 9.80 g, AR grade) in methanol (150 wd}p kept overnight at
room temperature. It was then refluxed on a steath bor about 10 hr. After cooling the
solution was neutralized with concentrated lig. amra and filtered. The solvent was removed
in vacvo and the solid thus obtained was dried and puribieer the column of silica gel using
chloroform: methanol (5:5 v/v) mixture as eluanteTleluate (180 ml) was concentrated to give
a product which was recrystallised from ethanogitee compound. Yield, 68%, m.p. 126-
28°C. Anal. Calcd. for GH11NsS : C, 53.87, H, 4.48, N, 28.57%, found : C, 53H94.43, N,
28.51%; IR : 3396 (-Nb), 2829, 1463, 1279 (-NCH 1630, 1196, 1132, 1068, 624
(thiadiazole),3016, 2846, 1603, 1408,740 (benzumide ring) 2820 (-CH ; *HNMR : 4.81

(s, 1H, -NH), 2.64(s,1H,-CH), 7.25-7.69(m, 4H, Ar-H). MS: 245(W.

Microwave Method: The compound (0.10 mole, 26.30g) dissolved in chloroform and

concentrated 50O, (0.10 mole, 9.80g) was added at room temperatdrghydrous
transparent inorganic solid support silica gel wdded and the solvent was removed under
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vacuum. The adsorbed reaction mixture was intradlusean open quartz tube which was
subjected to microwave irradiation in the resonacepdty of the microwave power system
for 1.30 minutes. The initial and the final sami@mperature was measured. The sample was
cooled in an ice bath and the irradiation was reguzkseveral times. TLC was used to monitor
the reaction progress. The reaction product wasaebetd with ethanol and filtered. After
filtration of the solution, it was neutralized witoncentrated lig.ammonia and solvent was
removedin vacuo. The product was purified by column of silica geld recrystallised from
ethanol to give compourglyield 91%. Spectral and analytical data were fotmdimilar as
reported for conventional method.

Preparation of N'—(2-Benzylidene-imino-5-methylene)-1', 3', 4-thidiazole]-2-methyl-benzimi-
dazole (4a):

Conventional Method : The equimolar solution of compourdl(0.0085 mole, 2.08 g) and
benzaldehyde (0.0085 mole, 0.902 g) in methanolnfBOwith 4-5 drops of glacial acetic
acid was refluxed on a water bath for about 3 he Jolvent was distilled off under reduced
pressure. The solid thus obtained was purified tweicolumn of silica gel using chloroform:
methanol (6:4 v/v) mixture as eluant. The eluat@ ifl) was concentrated and the product
was recrystallised with ethanol to give compodadYield 74%, m.p. 172-74°C. Anal. Calcd.
for CigH15NsS :C, 64.86, H, 4.50, N, 21.02%,found: C,64.834H.,7, N,20.96%;IR:1546(-
N=CH),2824(-CH),2861,1467,1276(-NC}),1632,1191,1139,1070,634(thiadiazole ring),
3018, 2842, 1610, 1411,739 (benzimidazole ritNMR : 7.20-7.68 (m, 9H, Ar-H), 2.66
(s, 1H, -CH) 3.65(-NCH),, 4.91(s, 1H, -N=CH); MS: 333(M.

Microwave Method : Equimolar solution of compound 3 (0.0085 mole, 88)0 and
benzaldehyde (0.0085 mole, 0.902g) in methanoh{B@vith 4-5 drops of glacial acetic acid
was kept at room temperature. Anhydrous microwesesparent solid support silica gel was
added and the solvent was removed under vacuum.adlkerbed reaction mixture was
introduced in an open quartz tube which was thdijested to microwave irradiation in the
resonance cavity of the microwave power systeni 80 minutes. The sample was cooled in
an ice bath and TLC was used to monitor the reaqiimgress. The reaction product was
extracted with methanol, filtered and dried ovehyarous sodium sulphate and then the
solvent was removed. The product was purified biyroa of silica gel and recrystallised
with ethanol gave compourdd. Yield 89%.

Other compoundégl(b-n) were synthesized in the similar manner using comgdiand
various aromatic aldehydes. Characterization dat@@sented ifiable -1

Preparation of N-[2'-{2-phenyl-1, 3-thiazolidin-4-one}-5-methylene-1,3,4-thiadiazole]-2-
methyl-benzimidazole (5a):

Conventional Method : The equimolar solution of compounda (0.005 mole, 1.66g) and
mercaptoacetic acid (0.005 mole, 0.36g) with eclpiof anhydrous Zn@lin methanol
(30ml) was first stirred for about 6 hr. followeg kefluxing on a steam bath for about 4hr.
The solvent was distilled off under reduced pressund the solid thus obtained was purified
over the column of silica gel using chloroform: hatol 8:2 (v/v) mixture as an eluant. The
eluate (60 ml) was concentrated and product wasystdlized with ethanol to give
compoundsa. Yield 76%, m.p. 112-14%. Anal. calcd. for,081/NsOS: C, 58.96, H, 4.17,
N, 17.19 % found: C, 58.93, H, 4.15, N, 17.16%; 1R12 (cyclic, >C=0), 2994 (-NGi9),
2810 (-CH), 2874, 1460, 1268 (-NGH 1631, 1192, 1143, 1078, 643 (thiadiazole ring),
3015, 2849, 1610, 1420, 746 (benzimidazole rifgNIMR: 3.68 (s, 2H, -ChS), 4.86 (s,
1H,-NCH), 2.64 (s, 1H, -C§J, 7.23-7.68 (m, 9H, Ar-H); MS : 407 (M+).
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Microwave Method : The equimolar solution of compounds 4a (0.005 m&lé0g) and
mercaptoacetic acid (0.005 mole, 0.369g) with alpioicanhydrous ZnGlin methanol (30ml)
was introduced in an open quartz tube which was thbjected to microwave irradiation
for about 8 minutes. Initial and final sample temgiaere was measured. The sample was
cooled in an ice bath. The reaction product wasaex¢d with chloroform, filtered and
passed through a column of silica gel and recrlystal with ethanol to give compound
5a. Yield 89%.

Other compound§(b-n) were synthesized in the similar manner using camgs4(b-n).
Characterization data are presentedable -1

Preparation of N*-[2'-{2-Phenyl-5-benzylidene-1, 3-thiazolidin-4-one}-&methylene -1,

3, 4-thiadiazole]-2-methyl-1, 3-benzimidazole (6a)

Conventional Method : The equimolar solution of compoun8la (0.004 mole, 1.62g) and
benzaldehyde (0.004 mole, 0.40g) in methanol (3Pimthe presence of sodium ethoxide
were refluxed on a steam bath for about 2 hr. Tdleeat was distilled off under reduced
pressure. The solid thus obtained was purified évercolumnof silica gel using acetone
methanol 5: 5 (v/v) mixture as an eluant. The €&0 ml) was concentrated and the product
wasrecrystallized from ethanol to give compouitds Yield 61% m.p. 139-14C Anal. cold
for C,7H27/NsOS: C, 65.45, H, 4.24, N, 14.14% found: C, 65.42,423, N, 14.12 %; IR:
1638(-C=CHAr), 2989(-NCHS), 1714 (cyclic>C=0), 28168CH;), 2830, 1471, 1263(-
NCH,), 1631, 1192,1142, 1079, 646 (thiadiazole ring2% 3016, 2848, 16015, 1418, 743
(benzimidazole with aromatic ring}JHNMR: 5.26 (s, 1H, -C=CHAr), 3.65 (s, 2H,-NGH
2.63 (s, 1H, -Ch), 7.13-7.72 (m, 14H, Ar-H); MS: 495 (M+).

Microwave Method : The equimolar solution of compound 5a (0.004 mdl€2g) and
benzaldehyde (0.004 mole, 0.40g) in methanol (10imthe presence of sodium ethoxide
were ground in a mortar using a pestle for unifonming. This mixture was taken in a 50 ml
beaker. The beaker was kept inside a microwave ogerating at 300w for about 5 min. The
completion of the reaction was checked by TLC. pradluct was poured to crushed ice. The
solid obtained was filtered, dried and recrystatlisrom a mixture of chloroform: ethanol
(6:4 v/v) to give compoun@a.Yield 96%.

Other compound$§(b-n) were synthesized in the similar manner using pmmds5(b-n).
Characterization data are presentedable-1.

Antimicrobial activity

Antibacterial activity: All the synthesized compounds were evaluatedvitro for
antibacterial activity by using filter paper discetinod [21-23 against different strains of
bacteria viz.B. subdtilis, E. coli, S aureus andK. pneumoniae. All the compounds along with
standard antibacterial Streptomycin were used ah8000 ppm concentrations.

Procedure: Solution of known concentration (50 and 100 ppirthe test sample were made
by dissolving in DMSO. Dried and sterilized filtpaper discs (6mm in diameter) soaked
with known amount of test agents were placed onnhient agar media solidified in
petridishes (120 mm diameter) and inoculated withtest organisms. These plates were then
kept at low temperature (4°C) for 24 hours to allmaximum growth of the organisms. The
antibacterial activity was determined by measutiregdiameter of zone of inhibition in mm.
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Table-1: Characterization data of the compounds 4(m), 5(b-n) and 6(b-n)

% Yield (Reaction

Ar Ar time) M.P. Molecular MS
Comp ! 2 MW Conv. (°C) formula (FAB)
(mins) (hrs.)
4ab 2-CIGH, - 92 (2)  66(4) 12224  fHuNsSCI 367
4c 3-CIGH, - 89(2) 54(4) 11820  fH.uNsSCI 367
4d 4-CIGH, - 88 (2) 58 (4) 126-28 @H.NsSCI 367
4e 2-BrGH, - 76 (3) 70 (5) 141-43 GH1NsSBr 412
4f 3-BrGH, - 75 (3) 65(5)  149-51 GH1NsSBr 412
4qg 4-BrGH, - 72 (3) 68 (5)  167-69 @H1NsSBr 412
4h 2-OCHC4H, - 86 (5) 61(6) 76-78 GH1:N0S 363
4 3-OCH,CgH, - 85 (5) 60 (6)  80-82 GH1:N:0S 363
4j 4-OCHCgH, - 87(5) 59(6) 9597 GH1:Ns0S 363
4K 2-NO,CsH, - 94(1) 65(2) 16870  H1NsO.,S 378
4l 3-NO,CeH, - 93(1) 86(2) 176-78  fHuN:O,S 378
4m 4-NOCeH4 - 97 (1) 84(2) 173-75  fHuNO.S 378
4n 4,4'-(CH;),NCeH,4 - 86 (2) 79 (4) 183-85 £HoNeS 376
5b 2-CIGH, - 89(6) 76(12) 130-32  4H;NsOSCI 441
5¢c 3-CIGH, - 87(6) 82 (11) 134-36  4H;NsOSCI 441
5d 4-CIGH, - 90 (6) 78 (12) 131-33  4H;NsOSCI 441
5e 2-BrGH, - 89 (5) 74(9)  148-50  fHiNsOSBr 486
5f 3-BrGH, - 86(5)  72(11) 139-41  fH;[NsOSBr 486
5g 4-BrGH, - 90 (5)  75(10) 142-43  fH;[NsOSBr 486
5h 2-OCHCgH, - 98(7) 81(12) 10810  £H:iN:O,S, 437
5i 3-OCH;CeH4 - 95(7) 84 (10) 112-15  &H;NO,S, 437
5j 4-OCHCgH, - 91(7) 86 (12) 110-12  £H:N:O,S, 437
5k 2-NO,CgHa - 95 (5) 75(8) 151-63  fH;1NgO:S, 452
5 3-NO,CeH4 - 94 (5) 74 (8) 156-58  4H;1NgO:S, 452
5n 4,4'-(CH),NCeH, - 81(6) 74(10) 168-70  f&H,NOS 450
6b 2-CIGH, 2-CIGH, 79 (4) 68 (2) 112-64  £HiNsS,Cl, 547
6¢C 3-CIGH, 3-CIGH, 89 (3) 64 (3) 158-60  £HiNsS,Cl, 547
6d 4-CIGH, 4-CIGH, 86 (4) 67 (2) 167-69  £HiNsS,Cl, 547
6e 2-BrGH, 2-BrGH, 87 (4) 71(2)  173-75  GHiNsSBr, 637
6f 3-BrGH, 3-BrGH, 73 (4) 73(2) 174-76  GHiNsSBr, 637
69 4-BrGH, 4-BrGH,4 72 (4) 72 (2) 180-82 £H1NsS,Bro 637
6h 2-OCHCgH, 2-OCHCeH, 84(3)  77(2) 11921  fHxN:O:S, 555
6i 3-OCHCgH, 3-OCHC¢H, 86(3)  78(1) 120-22  fHxN:O:S, 555
6j 4-OCH;CeH4 4-OCHCgH, 82 (3) 75 (1)  140-42  fH,N:O:S, 555
6k 2-NO,C¢H, 2-NQCsH, 87(4) 62(2) 18890  £HicN,OsS, 585
6l 3-NO,CH. 3-NQCeH, 65 (4) 65(2) 193-95  £HiN;OsS, 585
6m 4-NOQCgH, 4-NQCeH, 91(4) 63(2) 188-90  GH1N,OsS, 585
: 4,4
6n 4,4'-(CH),NCeH, (CHYNCH. 93 (4) 69 (4) 176-78 GHuN,0S, 581

Antifungal activity: All the compounds were assayetvitro for antifungal activity againsA.
niger, A. flawus, F. oxisporiumand T. viride fungi employing the filter paper disc method [25)
by measuring inhibition zone in mm. All the testmmpounds along with standard fungicide
Griseofulvin were used at 50 and 100 ppm concénteat

Procedure: The test samples were dissolved in DMSO to makeaB@ 100 ppm

concentration solutions. Sterilized symmetricalefilpaper discs of 6 mm diameter were
taken in a blank petridishes sample solutionull@iscs were applied on the discs with the
help of a micropipette in an aseptic condition. Tecs were left for a few minutes in the
aseptic condition for complete removal of the sotvdsolated spore (4-6 similar) of pure
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fungus was inoculated in screw capped tube comgiegqual amount of potato dextrose agar
(PDA) media and incubated at 28°C for 5-7 daysdirelopment of new pure culture that
was used as inoculum. PDA medium was steamed $oldesand dispersed 4 ml amount of it
into a petridish. It was then autoclaved at 1218€15 minutes. It was allowed to cool to
30°C until the media became solid. Each petridists woculated with different types of
inoculums removed from a seven days old culturgdsnDried and sterile sample discs and
standard (Fungal) disc were placed on nutrient aigtes seeded with the test organism.
These were then kept at low temperature (4°C) fioh@urs to allow maximum diffusion.
Finally the petridishes were inoculated at 27-2R%C5-7 days. The activity was justified by
meaning the diameter of zone of inhibition in mm.

Results and Discussion

Reaction of ethylchloroacetate with 2-methyl-bendeazole followed by thiosemicarbazide
resulted in the formation of Nacetylthiosemicarbazide-2-methyl-benzimidaz@eThe
compound 2 on dehydrative annulation by mineral acid afford&di~(2-amino-5-
methylene)-1',3' 4'-thiadiazole-2-methyl-benzimolaz3 which on condensation with various
substituted aromatic aldehydes furnigieq2-substituted-benzylidene-imino-5-methylene)-
1',3'4'-thiadiazole]- 2-methyl-benzimidées 4(a-n). The compoundd4(a-n) on reaction
with mercaptoacetic acid underwent dehydrate ationlén the presence of anhydrous ZnCl
to afford N-[2'-{2-substituted-phenyl-1,3-thiazolidin-4-one}-fethylene-1',3',4'"-
thiadiazole]-2-methyl-1,3-benzimidazoleS(a-n). The compoundss(a-n) which on the
application of Knoevenagetaction with various substituted aromatic aldelsygave N-[2'-
{2-substituted-phenyl-5-substituted-benzylidene-thjazolidin-4-one}-5-methylene-1',3',4'-
thiadiazole]-2-methyl-benzimidazole&(a-n). The structures of all the synthesized compounds
were confirmed by elemental analysis IRNMR and mass spectral data.

Scheme-1

N N
CICH,COOC,H, N NH,NHCSNH
©[ Jon 2 >—en, D—cH,
ﬁ N N

|
H CH,COOC,H, 9  CH,CONHNHCSNH,

l H,SO, / NH,

N
N
HS-CH,COOH / ZnCl \>_ Ar,CHO / CH,COOH
\> 2 2 CH 1 3 N
[::I: CH, :::::N NiN sF—CH
N N— 3

N
| (/ »\ Al CH /\ N N—N
CH2 S N/< 2 S)\N:CHArl | '/ »\
- 4(a-n) CH;—l\
5(a-n) S 3 S NH,
Ar,CHO / C,H,ONa
N
S—cH,
¥y
CH2—4 )\N/<
S s  Ar, = Ar, Various Substituted Aryl groups
6(a-n)
CHAr,

All the synthesized compoundfa-n) and 5(a-n) have been screenad vitro for their
antibacterial activity again®. subtilis (Bs), E. coli (Ec), S aureus (Sa) andK. pneumoniae
(Kp) at two concentrations (50 and 100 ppm) andwagal activity againsA. niger (An), A.
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flavus (Af), F. oxisporium (Fo) andT. viride (Tv) at two concentrations (50 and 100 ppm).
Standard antibacterial Streptomycin and fungicidisédfulvin were also screened under the
similar conditions for comparison. The followingnapounds were found to active against the
tested becteria :4d(Ec,Sa), 4f(Bs,Kp), 4g9(Ec), 4hB8,Sa), 4i,4] (Kp), 5b, 5¢, 5d, 5e ,5f, 59
(Bs, Ec, Kp, Sa), 5i(Ec,Kp,Sa), 5h(Kp), 5k (Ec)(l¥p,Sa), 6¢, 5d, 6f (Bs, Ec, Kp, Sa), 6i
(Ec, Kp), 6h (Ec),6k (Kp), 6n(Kp) and fungi :5f(Aly),59(An),4n (Fo), 5b(Tv), 5¢c (Af, Fo),
5d(An), 5e, 5f, 5g(An, Af, Fo,Tv), 5i(Af, Fo), §An,Af), 5h(Fo,Tv), 5k(An,Af), 5I, 3m,
5n(An), 6d (Af, Tv), 6f (An, Af), 6g (Fo. Tv), 4hAf, An, Tv), 6i, 6] (An, Af, Fo, Tv), 6k, 6l,
6m, 6n (An, Af, Tv). On the basis of structuraliaity relationship it has been observed that
among the substituents present on the phenyl halg, derivatives were found to be highly
active the series. Further study reveals that brdenivatives are highly active.

Conclusion

The dynamic microwave power system employed offareéfficient heating of the material,
thus reduced chemical reactions times and incre@sadtion yields were observed in most of
the experiments performed.
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