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ABSTRACT

In present research work, phthalimide is esterifieith chloro ethylacetate followed by aminationngshydrazine
hydrate. Thus formed phthalimido acetohydrazidewa$ condensed with various substituted aldehyodegeld
Arylidene phthalimido acetohydazides (Schiff bag8a}3j) which on cycloaddition with thioglycollacid yield
arylidene 4-oxo-1,3-thiazolidine phthalimido acetdrazides (4a-4j). Structures of all the synthasizempounds
were identified and characterized by melting padietermination, TLC, FT-IRH NMR and Mass spectral analysis.
Compounds (3a-3j) & (4a-4j) were screened for thantimicrobial activity viz., antibacterial and afitngal
activity using Ciprofloxacin and Ampicillin as stdard drugs for antibacterial activity; Fluconazoland
Amphotericin B as standard for antifungal activity.

Keywords: 4-0x0-1,3-thiazolidine, Schiff base, antimicrobaativity.

INTRODUCTION

Thiazolidines particularly thiazolidine-2,4-dioneda2-thioxothiazolidin-4-one acquired importancedese of their
pharmacological activities such as antidiabeti2]jlantimicrobial [3],antimalarials 4], antiviral [5], anticonvulsant
[6], anti-inflammatory 7] and also as thyroid hormone receptor antagoBistAdditionally, these derivatives are
popular as small molecule inhibitors of numerougigts such as 15-hydroxyprostaglandin dehydroge(iHse
PGDH) [9], HIV-1 [10], aldose reductasel]], tyrosinase 12]. Spiro(indole-thiazolidines) are one of the most
studied 3-spiroindole derivatives with broad spatirof pharmacological activities like antimicrobifl3],
antifungal [14],antileukemic [15], and anticonvulsant [16] actiegi

In contrast, thiazolidine compounds have emergedrameoplastic agents with broad spectrum of @amiitur
activity against human cancer cells [17,18hey are agonists of peroxisome proliferator-at&dareceptor c
(PPARKC), which is expressed in many human tumadnecfyding lung, breast, colon, prostate and bladdie}, they
modulate the proliferation and apoptosis of mancea cell types. Arylidene-thiazolidine-2,4-dionesre also
synthesised and screened as anti-inflammatory congsy showing considerable biological efficacy, whe
compared to rosiglitazone, agonist of proliferaotivated receptor and used as a reference drug4R0
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1,3-Thiazolidines are the new class of antimicrbbgents with broad spectrum of activity againsai@positive
pathogens including Staphylococci, Streptococcid &@mterococci [23].The presence of arylidene moiety in
different positions of the thiazolidine ring enhadahe antimicrobial activity [24,25]. Organic cooynds bearing
thiazoles of different pharmacodynamic nuclei wimend to possess potent antibacterial [@6§ antifungal27]
activities.

Scheme: Synthesis scheme for compounds (4a-4j)
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MATERIALS AND METHODS

All the reactions were carried out with dry, freskistilled solvents under anhydrous conditiondess otherwise
noted. Melting points are uncorrected, determingaen capillary on Thermonik precision apparatdsdel-C-

PMP-2, Mumbai, India). FT-IR spectra of the compasimwere recorded on a Tensor 27 spectrophotoniateker

optik (Germany) using KBr methodH NMR spectra were recorded on a Bruker spectrameting TMS as
internal reference (chemical shift represented ppm). Mass spectra were recorded on LC-MS QP505@#em
(benchtop quadrupole mass spectrophotometer).yRafrithe compounds was monitored on (10x10cm) patscb
silica gel GFxs, TLC plates (E.Merck Darmstadt, Germany).

Synthesis of Phthalimido Ethylacetate (1)

Phthalimide (0.05 mol, 6 g) was taken in 500 minedottom flask added chloroethyl acetate (0.05, m@&@ ml),
dry acetone (60 ml) and ethanol (40 ml). The mixtwas refluxed for about 7-8 hours in water batgled and
poured into ice-cold water; phthalimido ethylacetatecipitated out, was filtered and dried in osed25 °C.
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Synthesis of Phthalimido Acetohydrazide (2)

Phthalimido ethylacetate (0.05 mol, 11 g) was takeround bottom flask added hydrazine hydrate50r®l, 1.6
ml), 1,4-dioxan (50 ml) and refluxed for about 5 hthe temperature maintained at 60-70°C. The S#iti mass
appeared was filtered, dried and recrystalized witianol, Phthalimido acetohydrazides obtained as a white
crystalline powder.

Synthesis of Arylidene Phthalimido Acetohydrazide 3a-3))

Phthalimido acetohydrazide (0.05 mol, 12.95 g) ted®n in round bottom flask along with 30 ml etHarithe
aromatic aldehyde was dissolved in 30 ml ethanal added slowly for about 20 min with vigorous $tig;
maintaining the temperature at 40-50°C. Added firaps of glacial acetic acid and allowed to reffax further 3
hrs. Poured the mixture into 250 ml ice-cold wateid stirred. Precipitate obtained was filterededirand
recrystalized from ethanol, yellow colored crystelproduct formed.

Synthesis of Arylidene 4-oxo-1, 3-thiazolidine phthlimido acetohydrazide (4a-4j)

Arylidene phthalimido acetohydrazide (0.01 mol) waken in round bottom flask, added thioglycollzda(0.01
mol), a pinch of anhydrous zinc chloridad THF (60 ml). The mixture was refluxed for abdGt11 hrs in a
heating mantle and allowed to cool. Filtered, picicobtained was dried and recrystallized from wiftorm. The
product formed as a White crystalline powder.

Table 1: Physical data of synthesized compounds

Compound Ar Molecular Formula | Molecular Weight | M.P. (°C) | % Yield
1 - GCiH1:0N 233 180°C 67%
2 - CioHgOsN3 25¢ 291°C 87%

3a -H G7H13N305 307 252°C 53%
3b 2-OH GoH15N3O4 323 182°C 26%
3c 2-NQ Ci7H13N4Os 353 226°C 35%
3d 2,4-dichloro @&H11N305Cl, 375 248°C 46%
3e 3,4,5-trimethoxy $oH18N3Os 396 268°C 44%
3f 4-chlorc Ci7H1;,N305ClI 341 222°C 45%

39 3-methoxy, 4-hydroxy £eH15N30s 353 246°C 46%
3h 4-N,N-dimethylamine 5H1eN4O3 350 288°C 58%
3i 3,4-dimethoxy GoH17N30s 373 224°C 37%
3j 3-methoxy @sH1:N304 337 204°C 43%
4a -H GgH1:N304 381 198°C 60%
4b 2-OH GoH15N3OsS 397 202°C 80%
4c 2-NQ CiH14N406S 426 190°C 79%
4d 2,4-dichloro GH13N30,SCh 450 224°C 80%
4e 3,4,5-trimethoxy EH21N30;S 471 188°C 70%
Af 4-chloro GgH1:N30,CIS 415 194°C 70%
49 3-methoxy, 4-hydroxy £H17N306S 427 166°C 78%
4h 4-N,N-dimethylamine £H0N4O4S 424 230°C 69 %
4i 3,4-dimethoxy GiH29N306S 442 178°C 72%
4] 3'meth0Xy GeH17N30sS 411 162°C 87 %
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Table 2: Spectral data of synthesized compounds

Compound IR (KBr) cm™ H NMR MS m/z
2862 (.CH-C str), 1622 (CO-N-CO), 1276 (\- 233 (M), 234
1 i 1210 (Omt-co08h 7.517.8 (4H (Ar-H)), 3.1 (2H, N-CH, 2.7 (5H. GH9) | (s 930’
) 3163 (NH-NH), 2858 (-CH-C), 1658 (CONH),| 7.4-7.6 (4H (Ar-H)), 2.9 (2H, N-CB, 9.75 (3H,| 259 (M), 260
1521, 1230 NHNH,) M™
3183 (NH-str), 2887 (CKC), 1664 (CONH), -
. 11.5 (1H, N=CH), 8.7(1H, CONH), 7.51-7.8 (9H (Af-307 (M), 308
3a éﬁ(_)) (CO-N-CO), 1623 (CH=N), 1210 (N-{1® e N=ER) 8] M, 308 (M)
b 3200 ((chr:'n)i) 3186 1%';'(')*'5{%’023880()@%2911.3 (1H, N=CH), 8.8 (1H, CONH), 7.51-7.89 (8H323 (M)), 334
, - =N - s +1
(CH=N), 1220 (N-CH) (Ar-H)), 4.2 (1H, OH), 2.3 (2H -CO-CH) (M™, 335 (M?)
8180 (-NH-str), 2870 (CHC), 1654 (CONM),| 1 5 (14 N=cH), 8.7 (1H, CONH), 7.40-7.85 (GH353 (M), 354
3¢ 1610 ((_-'\lc_cé-ﬂr\l_;coy 1640 (CH=N), 1334 (N0 | (2 00 ORI L e
. 3170 (NH-str), 2870 (CHC), 1623 (CH=N),| 11.2 (IH, N=CH), 8.8 (1H, CONH), 7.50-7.70 (71H374 (MY, 375
1210 (‘N-CH-), 1100 (Cl) (Ar-H)), 2.2 (2H -CO-CH) (M*), 376 (MY
8180 (-NH-str), 2880 (CHC), 1660 (CONH).| 41 3 11y N=CH), 8.8 (IH, CONH), 7.5-7.8 (BH (A]-396 (M), 397
3e é&;()f) (CO-N-CO), 1620 (CH=N), 1210 (N- % 2 N7 O Ot oty )
3183 (-NH-str), 2887 (CKHC), 1664 (CONH), N 41 (M), 342
3f 1600 (-CO-N-CO), 1623 (CH=N), 1210 (-N- (1A1r3H)()1"2' 3’\‘(§ﬁ'-_%08_§,§'-" CONH), 7.51-7.89 (8H?M+1), 343 (W)
CHy), 1093 (Cl) 2 344 (M?)
3342 (OH), 3173 (NF-St), 2887 (GKE), 1604 | 11.3 (1H, N=CH), 8.8 (LH, CONH), 751789 (Hycs™ vy 554
3g (CONH), " 1630 (-CO-N-CO), 1643 (CH=N), (Ar-H)), 4.2 (1H, OH) 2.3 (2H -CO-CH), 2.2 (tH, | o5 1\
1220 (N-CH.) OCHy) :
an fégi ('('\é'éCN"ﬂ)Z)' 3183’1&'\&”'(5_@6?3%&0*‘%2311.3 (LM, N=CH), 8.8 (M, CONH), 751-7.89 (8H350 (M), 351
(CH=N), 1210 ('_N_C&) ' (Ar-H)), 2.3 (2H -CO-CH-), 2.1 (6H, N-(CH)y) (M™), 552 (M?)
. 2887 (CH-C), 1668 (CONH), 1615 (-CO-NI 11.3 (1H, N=CH), 8.8 (1H, CONH), 7.51-7.89 (1H373 (M), 374
CO), 1635 (CH=N), 1250 (-N-CH) (Ar-H)), 2.3 (2H -CO-CH), 2.2 (6H, OCH) M
3180 (-NH-str), 2880 (CKC), 1660 (CONH), -
. K 11.3 (1H, N=CH), 8.8 (1H, CONH), 7.51-7.89 (7H (Ar-337 (M), 338
3] 32125) (CO-N-CO), 1630 (CH=N), 1225 (N- 38 B B B G CoN o s
3360 (NH-st), 2879 (N-CHS), 1720 (C=0| 8.6 (LH, CONH), 7.1-7.8 (9H (ArH)), 6I(1H (N-CH- 5o ™ (o 200
4a cyclic), 1600 (-CO-N-CO), 1685 (CONH), 1552A)), 3.6-3.7(2H (S-CH), 3.8-3.9(2H N-CH), 1.2 (2H | 1% S0\
(-C=C-), 690 (-CH-S-CH) CO-Ch) :
3200 (C-OH), 2868(N-CHS), 1732 (C=0| 85 (1H, CONH), 7.3-7.9 (8H (A-H)), 6.2 (IH (N-CH- 3 (v soc
4b cyclic), 1604(-CO-N-CO), 1642(CONH), 1542{-A0), 34-36 (2H (S-CH), 36-3.8 (2H N-c, 1.1 [ (fy (M)
C=C.), 678(-CH-S-CH) (2H CO-Ch)
2887(-N-CH-S), 1682 (C=0 cyclic), 1600(-COF 8.7 (1H, CONH), 7.2-7.8 (8H (A1), 62 (1H (N-CH- o6 1y 427
4c N-CO), 1558(-C=C-), 1328(NET),684(-CH-S- | An), 3.63.7 (2H (S-CH), 3.43.8 (2H N-CH, 1.1| (o S0\ o5
CH) (2H CO-CH) ,
N 8.7 (1H, CONH), 7.3-7.7 (7H (Ar-H)), 6.2 (1H (N-CH-
2923(-N-CH-S), 1680(C=0), 1616(-CO-N-CO}, 450 (M), 451
4d 1220(NCH.) 1103(-C-C.Cl). 692(-CHS-CH) g)H),Cscfg&f; (2H (S-Ch), 3.6-3.8 (2H N-Ch), 1.3 M
2839(-N-CH-S), 1710 (C=0 Gycli), L619(-COF 8.6 (LH, CONH), 7.1-7.8 (6H (AI-H), 6.1 (1H (N-CH- ;71 o 47
4e N-CO), 1579(-C=C)1233(NCH, 690(-CH- | An), 36-37 (2H (S-Ch), 38-39(2H N-CH), 2.1 | ity ()
S-CH) (9H, OCHy), 1.2 (2H CO-CH)
2677(-N-CH:S), 1718 (C=0 cyclic), 1604(COF 8.5 (1H, CONH), 7.2-7.8 (BH (A-H)), 6.3 (TH (N-CH- ;1o o™ 41
4 N-CO), 1544(-C=C), 1093(CI-C), 68B(-GHS- | An), 3539 (2H (S-CH), 3.9-3.95 (2H N-CH, 1.3 | (% 317" 5
CH) (2H CO-CH) )
3342(0H-C),  2879(N-CHS), _1720(C=0| 8.4 (1H, CONH), 7.17.8 (7H (ArH)), 6.1 (LH (N-CH- o0 (o o0
4g cyclic), 1600(-CO-N-CO), 1685(CONH), 1546(-A), 4.1 (1H, OH), 3.63.7 (2H (-G, 3.7-3.8(2H| (fy 49 1o
C=C)), 688-CH,-S-CH) N-CH,), 2.9 (3H, OCH), 1.3 (2H CC-CHy) :
3164(-N-(CH),), 2896(-N-CH-S), 1600(-CO-N-| 8.5 (1H, CONH), 7.1-7.8 (8H (Ar-H)), 6.1 (1H (N-CH- ., (M), 425
4h CO), 1660(CONH), 1554(-C=C-), 685(-G8- | A0), 3.6-3.7 (2H (S-CH), 383.9 (2H N-c, 2.8 | ity M
CH) (6H, (N-CHy)y), 1.2 (2H C(.CHy)
. 2880(-N-CH-S), 1720(C=0), 1610(-CO-N-c0}, 83 (IH. CONH), 7.1-7.8 (7H (Ar-H)), 6.1 (IH (N-Ch- 15 vy 443
4i Ta80(0C). o2t ems o) A, 3637 (2H (S-CH), 383.9 (2H N-Ch), 29 | (ot
' (6H, OCH), 1.2 (2H CO-CH)
2935(N-CH-S), 1770 (C=0), 1622(:CONH), 8.5 (LH, CONH), 7.2-7.9 (8H (Ar-H), 62 (1H (NCH-, 1 iy a1
4i 1604(-CO-N-CO),  1573(-C=C-),1245(NGH| An), 3.53.7 (2H (S-CH), 3.83.95 (2H N-ch), 2.7 | sy M)
),692(-CH-S-CH) (3H, OCH), 1.2 (2H CO-CH)
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Table 3: Antibacterial activity of newly synthesizel compounds (3a-3j) and (4a-4j)

Zone of Inhibition (in mm)
Gram Positive Gram Negative
Compound | B.subtilis | S.aureus | Shigella E. coli P. aeruginosa
50 | 100 | 50 | 100 | 50 | 100 | 50 | 100 | 50 100
M9 | MO | MO | MO | MO | MO | MO | KO Kg Kg
3a 06| 08| 09| 12| 02 04 o4 o4 0% 0§
3b 09| 10| 07| 08| 03 05 oO0o4 06 09 10
3c 05| 06| 04| 06| NIf NI| 03 05 06 07
3d 11| 13| 10| 13| 05 0§ 05 OF 01 09
3e 08 | 12 | 10| 11 | 05| 08 | 07 | 09 08 11
3f 09 | 11 |07 | 09 | 06| 07 | 08 | 09 06 08
39 11| 12| 09| 11| 12 13 10 11 09 1
3h 06| 07| 07| 08| 0 07 o0 07 09 10
3i 02| 03| 02| 04| 03 03] 04 04 04 05
3j 05| 07| 04| 05| 02 05 01 03 04 05
4a 06| 08| 05 07, NI 03 O 03 04 07,
4h 08 | 08 | 08| 1C | 03| 05 | 04 | 05 07 08
4c 09| 10| 08| 11| 03 059 06 06 09 1
4d 08| 11| 09| 10 0 08 06 oOF 09 12
4e 05| 05| 06| 08/ 04 04 04 06 0% 04
Af 09| 12| 07| 10| 05 07/ 01 04 0§ 10
4q 10| 14| 09| 11| 04 06 O 08 0 09
4h 07| 08 |09 | 12 | 03| 03 | 06 | 08 08 11
4i 03| 05| 02| 04| NI NI| NIJ 03 03 05
4 06| 08| 05| 05| 02 04 © 03 03 08
Ciprofloxacin | 12| 15| 13| 16/ 04 Q9 1 14 11 13
Ampicillin 08 | 10 | O7| 10| 06| 07| o8 11 07 09
Control NI NI NI NI NI NI NI NI NI NI

NI: No Inhibition

Table 4: Antifungal activity of newly synthesized ompounds (3a-3j) and (4a-4j)

Compound Zone of inhibition (in mm)
A. niger C. albicans
50pug| 100 pugl 50p 100 pg

3a 4 5 3 3

3b 3 3 NI NI

3c NI NI NI NI

3d 5 5 4 6

3e 4 6 4 5

3f 3 5 4 5

39 4 5 4 5

3h 5 6 6 6

3i 2 3 1 3

3 NI NI NI NI

4a NI 2 NI NI

4b 3 3 NI 3

4c 5 6 3 4

4d 4 4 3 3

4e NI NI NI 2

Af 3 4 5 5

4g 4 6 4 6

4h 5 6 5 6

4i NI 3 NI 3

4 NI NI NI NI
Amphotericin B 5 7 7 8
Clotrimazole 6 8 7 9
Control NI NI NI NI

NI: No Inhibition

RESULTS AND DISCUSSION

The twenty compounds synthesized were screenezhfomicrobial activity studies viz., antibacteraid antifungal
activities, at concentrations of 50ug/ml and 10@pgdsing DMSO as a control againBt subtilis, Shigella,
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S.aureus, E. coli and P. aeruginodzacterial strainsandA. nigerandC. albicans(fungal strainspy disc-diffusion
method on nutrient agar media and sabouraud dextreslia respectively. The standard drugs like Gligxacin
and Ampicillin (for antibacterial activity) and Arhptericin B and Clotrimazole (for antifungal actijiwere used
for comparison of the antimicrobial activity at tbencentration 50 pg/ml and 100 pg/ml against Gpasitive and
Gram negative bacteria as well as fungal strainshf® present study. The data of the antimicroftiatlies is given
in the Table 3 (antibacterial studies) and Tab{artifungal studies). The zone of inhibition of thle synthesized
compounds was found to be in the range 2-11 mnortentration of 50 pg/ml and 3-14 mm at concermmnatf
100 pg/ml, whereas the zone of inhibition for stmdddrugs was between 9-11 mm at concentratior0gigml
and 12-16 mm at concentration of 100 pg/ml (forr@fjpxacin), between 6-8 mm at concentration of &op and
7-11 mm at concentration of 100ug/ml (for Ampici)li between 6-7 mm at concentration of 50 g/ml &8dmm
at concentration of 100ug/ml (for Fluconazole) detiveen 5-7 mm at concentration of 50ug/ml conegintrt and
6-7 mm at concentration of 100pg/ml (for AmphoteriB). The results reveal that all the synthesizethpounds
exhibited good antibacterial activity, but at tlaene time, none of them exhibited antifungal activit

CONCLUSION

Among all the synthesized compounds, total ten aamgs viz., 3c, 3d 3f, 3g, 3h and 4c, 4d, 4f, 4ge#hibited

good antibacterial activity showing a zone of intilm and activity ranges in decreasing order 3d>>3g >3f >3h

and 4c >4d > 4g > 4f >4h respectively. Hence,alyrbe concluded that antimicrobial activity wasrfduo be in

decreasing order, 2-NGgH4; > 2,4(CIyCsHs> 4-OH, 3-OCHCgHs; > 4-CIGH, > 4-N,N(CH;),CgH, derivatives

respectively. The series of arylidene 4-oxo+hjazolidine phthalimido acetohydrazides (4a-4jyevprepared by
reaction of Arylidene phthalimido acetohydazidesh(8 bases) (3a-3j) With thioglycollic acid.
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