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ABSTRACT

A series of novel (5E)-5-arylidene-3-substitutesHthjazolidine-2,4-diones were prepared by treatidgB-
thiazolidine-2,4-dione with substituted aromatidethydes in the presence of sodium acetate folldwedannich
reaction with primary/secondary amines. Structusethe newly synthesized compounds were assigngtedasis
of elemental analyses, IR, 1H NMR and mass spestugies. The newly synthesized compounds wees tést
their in vitro antibacterial and antifungal actiyitagainst a variety of microorganism
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INTRODUCTION

4-Thiazolidinone derivatives are an important grafigheterocyclic compounds possessing a varietyiaibgical
effects [1], including antitumor [2-4], anti-inflammatory [5], antimicrobial [6], antiviral [7], antbmvulsant [8],
antifungal [9], antibacterial [10] activities and sn. Among them, 5-benzylidene-4-thiazolidinonewdgives have
been reported to show marked antitumor activitigh @ifferent biotargets and mechanism, such asphatase of
a regenerating liver (PRL-3) [11], Sphingosine KedSK) [12], JNKstimulating phosphatase-1 (JSIP:3) and
non membrane protein tyrosine phosphatase (SHR4]) Moreover, 5-benzylidene-4-thiazolidinone datives
exhibited potent antitumor activities against noma# cell lung cancer cell line H460, paclitaxebistantH46Qyx,
human colon cancer cell line HT-29 and human becaaser cell line MDA-MB-231[15].These observatided to
the conception that 5-benzylidene derivatives glBstituted thiazolidine-2,4-diones would possedergial anti-
microbial properties along with potent antitumotities. Several methods were reported in theditere for the
preparation of thiazolidinone derivatives [16].

MATERIALSAND METHODS

Melting points were determined in open capillarggs and are uncorrected. IR spectra were rectwgldbpersing
the compounds in KBr pellets on a Shimadzu FT-IR §pectrophotometer. 1H NMR spectra were recordhed o
400 MHz Bruker Avance spectrometer and all the dbahshift values were reported &sThe DART-MS was
recorded on a JEOL-ACCUTOF JMS-T100LC mass spedtenhaving a DART source.
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Materials
All the reagents and solvents are from spectrochach Aldrich and they were used as received witliother

purification.

Experimental methods

In the present study a novel series (5E)-5-arykd@ssubstituted-1,3-thiazolidine-2,4-dionges{) are synthesized.
Our synthetic strategy for thiazolidinone derivagvis illustrated irscheme 1. The synthesis starts with refluxing
thiourea and chloroacetic acid in water medigh&presence conc. sulphuric acid for about 10€¢i#zs) followed

by cooling to afford thiazolidin-2,4-dionel)( which on further reaction with substituted arjdiehydes in the
presence of anhydrous sodium acetate in aceticraeiia afforded 5-arylidene derivatives of tbiadin-2,4-
dione @). These steps were carried out according to tleeuures reported in the literature[17]. The réasgilt
compound on Mannich reaction with formaldehyde amignary/secondary amines in the presence of trdce o
triethyl amine in absolute alcohol media yieldeé title compounds3) with 60-85% yield. Formation of the

compounds was confirmed by spectral and analytiatd.
®
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Schemel. Reagents and Conditions: a) Conc. H2S04, wat0 T, 12h, yield: 90% b)Subt. Aldehyde, anhy;CBONa,
AcOH, 110°C, yield:84-86% c)HCHO, Sec. amine/p-Nahiline, Triethylamine, abs. alcohol, r.t., yiele2-87%

Oz

General Procedure for the Preparation(8f)-5-arylidene-3-substituted-1,3-thiazolidine-gjéne¢3a-1)

A mixture of 5-arylidene derivatives of thiazoldR,4-dione (2) (1mmol), formaldehyde (1 mmol), and
primary/secondary amines(1mmol) in the presendeacé of triethyl amine in absolute alcohol medasstirred at
room temperature for 2-3h and the completion efrémction was ascertained by TLC. The reactiorturéxwas
allowed to settle down. The reaction mixture waentigradually poured into crushed ice with stirriige product
separated was filtered, washed, dried and wagstatiized using ethanol.

(5E)-5-(2-chlorobenzylidene)-3-(morpholin-4-ylmdjH, 3-thiazolidine-2,4-dione3g).

yield: 78%; m.p. 137-150 °C; IR: (KBy/cmY): 2958 (C-H), 1667 (C= OfH NMR( & ppm, CDC} 400 MH2z):
2.51(t, 4H,J = 6.0 Hz, N(CH),), 3.54 (t, 4H,J=6.0 Hz, (CH),0), 4.56 (s, 2H, C}}, 7.10-7.30 (m, 4H, ArH),
7.87 (s, 1H, =CH); DART-MS (m/z): 338.8 (M Anal. calcd. for GH;sCIN,O;S: C 53.17, H 4.46, N 8.27; Found:
C 53.19, H 4.49, N 8.30.

(5E)-5-(2-chlorobenzylidene)-3-(piperidin-1-ylmdjhy, 3-thiazolidine-2,4-dione3p).

yield: 68%; m.p. 105 °C; IR: (KBr/cm %): 2954 (C-H), 1669 (C=N}H NMR( & ppm, CDC} 400 MHz): 2.59(t,
4H, J = 6.3 Hz, N(Ch),), 3.48 (m, 4H, (Ch),), 4.48 (m, 2H, CHpiperidine), 4.59 (s, 2H, CHi 7.08-7.29 (m, 4H,
ArH), 7.87 (s, 1H, =CH); DART-MS (m/z): 336.8 {)M Anal. calcd. for GH,;CIN,O,S: C 57.05, H 5.09, N 8.32;
Found: C 57.09, H 5.13, N 8.34.

(5E)-5-(2-chlorobenzylidene)-3-{[4-(4-chlorophemjiferazin-1-ylJmethyl}-1,3-thiazolidine-2,4-dion&cj.
yield: 78%; m.p. 137-150 °C; IR: (KBy/cmY): 2959 (C-H), 1664 (C= OYH NMR( & ppm, CDC} 400 MH2z):
2.51(t, 4H, J = 6.0 Hz, N(Chb), 3.54 (t, 4H, J = 6.0 Hz, (GHN), 4.56 (s, 2H, CH), 7.10-7.28 (m, 4H, ArH), 7.87
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(s, 1H, =CH), 6.82(d,2H, J=7.8Hz, ArH), 7.08(d,21#7.8Hz, ArH) ; DART-MS (m/z): 448.01 ()1 Anal. calcd.
for C,;H1gCIN3O,S: C 59.06, H 4.51, N 6.26; Found: C 59.09, H 45, 30.

(5E)-5-(2-chlorobenzylidene)-3-{[(4-nitrophenyl)amjmethyl}-1,3-thiazolidine-2,4-diongq). yield: 78%; m.p.
198-200 °C; IR: (KBry/cmY): 2914 (C-H), 3355(NH),1590(-N@sy),1307(-NGsy) 1664 (C= O)!H NMR( &
ppm, CDC} 400 MHz): 4.50(t, 1H, J = 6.0 Hz, NH),5.17(d, 2H, J=6.084},), 6.85 (d, 2H, J = 9.0 Hz, ArH), 8.07
(d, 2H,J=9.0Hz, ArH), 7.10-7.28 (m, 4H, ArH), 7.43 1H, =CH), ; DART-MS (m/z): 389.8 () Anal. calcd. for
C17H12CIN3O,S: C 52.38, H 3.10, N 10.78; Found: C 52.42, H 3M%0.81.

(5E)-5-(4-methoxybenzylidene)-3-(morpholin-4-ylrgbth,3-thiazolidine-2,4-dionege).

yield: 87%; m.p. 138-140 °C; IR: (KBg/cm ) : 2954 (C-H), 1668 (C=0), 1589(C=CH NMR (CDCL): 5 2.51(t,
4H, J=6.0 Hz, N(Ch),), 3.54 (t, 4H, J=6.0 Hz, (G}0O),3.84(s, 3H, OCH, 4.56 (s, 2H, Ch), 7.12(d,
2H,J=9.0Hz, ArH), 7.61(d, 2H, J=9.0Hz, ArH) 7.89 {H, =CH); DART-MS (m/z): 334.4 (W Anal. calcd. for
C16H18N204S: C 57.47, H 5.43, N 8.38; Found: C 57.49, H 5M@,42.

(5E)-5-(4-methoxybenzylidene)-3-(piperidin-1-ylny8ti, 3-thiazolidine-2,4-dionesf).

yield: 72%; m.p. 108 °C; IR (KBry/cm™: 2957 (C-H), 1666 (C=0OYH NMR( & ppm, CDC} 400 MHz): 2.58(t,
4H, J = 6.6 Hz, N(Ch),), 3.49 (m, 4H, (CH),), 3.84(s, 3H, OCk, 4.50 (m,2H,Chtpiperidine) 4.58 (s, 2H,
CHy), 7.12 (d, 2H,J=8.9Hz, ArH), 7.62(d, 2H, J=8.9zH), 7.85 (s, 1H, =CH); DART-MS (m/z): 332.4 {M
Anal. calcd. for GH,oN,05S: C 61.42, H 6.06, N 8.43; Found: C 61.46, H 6MN08,46.

(5E)-5-(4-methoxybenzylidene)-3-{[4-(4-chlorophgpigderazin-1-yljmethyl}-1,3-thiazolidine-2,4-dioi(&g).

yield: 60%; m.p. 142-144 °C; IR: (KBy/cm %) : 2959 (C-H), 1668 (C=0),762(C-ChH NMR( & ppm, CDC} 400
MHz): 2.52(t, 4H, J = 6.0 Hz, N(Gh}), 3.54 (t, 4H, J = 6.0 Hz, (G)N), 3.84(s, 3H, OCH, 4.56 (s, 2H, Ch),
7.14 (d, 2H,J=8.8Hz, ArH), 7.67(d, 2H, J=8.8Hz,Ar},88 (s, 1H, =CH), 6.91(d,2H, J=7.6Hz, ArH), 1&8H,
J=7.6Hz, ArH) ; DART-MS (m/z): 443.9 (W Anal. calcd. for GH»CIN;O;S: C 62.36, H 5.23, N 6.32; Found: C
62.42, H5.27, N 6.30.

(5E)-5-(4-methoxybenzylidene)-3-{[(4-nitrophenyljaajmethyl}-1,3-thiazolidine-2,4-dionel().

yield: 82%; m.p. 200-201 °C; IR: (KBy/cm™): 2916 (C-H), 3355 (NH),1590 (-N@sy),1307 (-NGsy) 1664
(C=0); '"H NMR( & ppm, CDC} 400 MHz): 3.84(s, 3H, OCk), 4.50(t, 1H, J=6.8 Hz, NH), 5.14 (d, 2H,
J=6.8Hz,CH), 6.90 (d, 2H, J = 9.2 Hz, ArH), 8.04 (d, 2H,J4922 ArH), 7.39 (d, 2H, J=8.4Hz, ArH), 7.55(d, 2H,
J=8.4Hz, ArH), 7.91 (s, 1H, =CH),; DART-MS (m/zB8®R4 (M"). Anal. calcd. for GH;sN30sS: C 56.10, H 3.92,
N 10.90; Found: C 56.14, H 3.95, N 10.88.

(5E)-5-[4-(methylsulfanyl)benzylidene]-3-(morphefirylmethyl)-1,3-thiazolidine-2,4-dior@j. yield: 87%; m.p.
142-144 °C; IR: (KBriy/cm) : 2958 (C-H), 1667.5 (C=0), 1578(C=CY¥ NMR (CDCL): & 2.51(t, 4H,
J =6.0 Hz, N(CH),), 3.54 (t, 4H, J = 6.0 Hz, (G}30),2.49(s, 3H, SCk), 4.55 (s, 2H, Ch), 7.39(d, 2H,J=8.4Hz,
ArH), 7.54(d, 2H,J=8.4Hz, ArH) 7.87(s, 1H, =CH); BA-MS (m/z): 350.4 (M. Anal. calcd. for GH1gN,05S,: C

54.83, H5.18, N 7.99; Found: C 54.80, H 5.21, 857.

(5E)-5-[4-(methylsulfanyl)benzylidene]-3-(piperieinylmethyl)-1,3-thiazolidine-2,4-diorgj.  yield: 78%; m.p.
142-144 °C; IR: (KBriy/lem™) : 2958 (C—H), 1667(C=0)'H NMR( & ppm, CDC} 400 MHz): 2.52(t, 4H,
J = 6.6 Hz, N(CH),), 3.53 (m, 4H, (CH),), 2.49(s, 3H, SCkJ, 4.50(m,2H,CHpiperidine) 4.58 (s, 2H, Chi 7.38
(d, 2H,J=8.5Hz, ArH), 7.56(d, 2H, J=8.5Hz, ArH)82Z.(s, 1H, =CH); DART-MS (m/z): 348.5 (W Anal. calcd.
for C;7H,N,0,S;: C 58.59, H 5.78, N 8.04; Found: C 58.55, H 58B.06
(5E)-5-[4-(methylsulfanyl)benzylidene]-3-{[4-(4-cdnbphenyl)piperazin-1-yljmethyl}-1,3-thiazolidined42dione
(3k)

yield: 62%; m.p. 157-158 °C; IR: (KBg/cm): 2959 (C-H), 1668 (C=0), 762(C-Cf4 NMR( & ppm, CDC}
400 MHz): & 2.52(t, 4H, J = 6.0 Hz, N(Gh), 3.54 (t, 4H, J = 6.0 Hz, (G)N), 2.49(s, 3H, SCk, 4.56 (s, 2H,
CHy), 7.38(d, 2H,J=8.8Hz, ArH), 7.56(d, 2H, J=8.8H&#\r 7.88 (s, 1H, =CH), 6.96(d,2H, J=7.8Hz, ArH),
7.16(d,2H, J=7.8Hz, ArH) ; DART-MS (m/z): 460.0 M Anal. calcd. for GH,,CIN,O,S,: C 60.18, H 5.05, N
6.10; Found: C 60.22, H 5.07, N 6.07.
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(5E)-5-[4-(methylsulfanyl)benzylidene]-3-{[(4-nifpbenyl)amino]methyl}-1,3-thiazolidine-2,4-diori)(

yield: 86%; m.p. 202-204 °C; IR: (KBry/em™®) : 2916 (C-H), 3355(NH),1590(-N@sy),1307(-NGsy) 1664
(C=0); '"H NMR( & ppm, CDC} 400 MHz): & 2.49(s, 3H, SCH, 4.50(t, 1H, J = 6.8 Hz, NH),5.14(d, 2H,
J=6.8Hz,CH), 6.93 (d, 2H, J = 9.2 Hz, ArH), 8.03 (d, 2H,J4922 ArH), 7.40(d, 2H, J=8.4Hz, ArH), 7.55(d, 2H,
J=8.4Hz, ArH), 7.91 (s, 1H, =CH) ; DART-MS (m/z0#5 (M). Anal. calcd. for GH1sN;0,S,: C 53.85, H 3.77,
N 10.47; Found: C 53.82, H 3.75, N 10.51

RESULTSAND DISCUSSION

'H NMR spectrum of compoun8e showed a singlet at 7.89 ppm for one proton whscbharacteristic value of
benzylidene proton. The aromatic protons resonated.12ppm and 7.61ppm as two doublets with cogplin
constant 9.0 Hz. The —GHorotons resonated at 4.46ppm. The-QQilotons resonated at 3.84ppm and the
morpholine protons resonated as two triplets atlffdn and 3.54ppm. The absence of absorption bands
corresponding to —NH group in IR spectrum confirnted formation of Mannich bas&d). The DART-mass
spectrum of compoun8e showed the molecular ion peak at m/z = 334.18pimformity with its molecular formula

C16H13N204S.

Antimicrobial activity

The antimicrobial activity was determined usingcdiéffusion method by measuring zone of inhibitiormm [18].

All the compounds3a-| were screeneith-vitro at a concentration of 4@/disc for their antibacterial activity against
two Gram-positive strains (Staphylococcus aurewusBarcillus subtilis) and two Gram-negative strgischerichia
coli and Pseudomonas aeruginosa). Antifungal etialuavas also carried out against Candida albicand
Aspergillus niger at a concentration of L@/disc. Standard antibacterial drug ciprofloxaciug/disc) and
antifungal drug fluconazole (1@/disc) were also tested under similar conditiogairsst these organisms. Each
experiment was done in triplicate and the averagaling was taken. The antibacterial activity wassified as
highly active £26 mm), moderately active (11-25 mm) and leastvagqtk11l mm). The results of antibacterial and
antifungal activities are expressed in terms ofezohinhibition and presented Trable 1.

Table 1 Antimicrobial activity of the tested compounds 3a-|

Zone of inhition in mm

Compd Antibacterial activity Antifungal activity

S.aureus B.subtilis E.coli P.aeruginosa C.albicans A. niger

3a 18 18 20 21 16 18

3b 22 22 20 22 18 11

3c 20 20 19 20 20 18

3d 28 26 28 24 27 25

3e 22 20 20 22 18 16

3f 18 16 20 18 19 18

3g 20 18 22 20 20 16

3h 28 28 26 24 26 24

3i 10 12 08 08 10 11

3] 12 10 10 10 14 16

3k 10 12 08 10 14 11

3l 22 20 22 18 20 18

Ciprofloxacir 26 26 28 25 - -

Flucanazol - - - - 26 25

The newly synthesized compounds were tested touatealtheir antibacterial and antifungal activityll fese
compounds were found to exhibit moderate antibedtand antifungal activity against different specbf bacteria
and fungi. From the activity data &ble 1) it was observed that among all the compoundedesbmpoun@®d and
3h showed good activity against all the tested bact@nd fungi. Among the other compourits 3c, 3e and3g
showed moderate activity against bacterial and dustgrains. The compoun@®s, 3b and3c showed least activity

against all the pathogens.
CONCLUSION

In conclusion, we have synthesized a series oélnthwvazolidine-2,4-dione Mannich bases and haveesed for
antibacterial and antifungal activities. The resfilom our biological activity studies showed tbampound3d and
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3h having a secondary—NH group attached to a phémglwith the nitro group at the para position shdwery
good activity against all tested bacteria and faggood as the standard itself.
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