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Synthesis and biological activity of 4-chloro-2-hydroxy-N-(5-methylene-4-0x0-2-
aryl-thiazolidin-3-yl) benzamide
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4-chloro-2-hydroxy benzoic acid hydrazide (1) undergoes facile condensation with aromatic aldehydes to afford the
corresponding 4-chloro-2-hydroxy benzoic acid arylidene hydrazides (2a—h) in good yields. Cyclocondensation of
compounds (2a-h) with thioglycolic acid yields 4-chloro-2-hydroxy- N (4-oxo-2-aryl- thiazolidin -3—yl) benzamides
(3a—h). These (3a—h) compounds are for the reacted with benzaldehyde in the presence of sodium ethanolate affords,
giving 4-chloro-2-hydroxy- N (5-methylene-4-oxo-2-aryl- thiazolidin -3-yl)benzamides (4a—h). The structures of these
compounds were established on the basis of analytical and spectral data. All the newly synthesized compounds were

evaluated for their antibacterial and antifungal activities.
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INTRODUCTION

Hydrazide and their heterocyclised products
display diverse biological activities including
antibacterial, antifungicidal, analgesic, anti-
inflammatory properties [1-15]. These heterocyclic
systems find wide use in medicine, agriculture and
industry. One of the hydrazides, 4-chloro-2-
hydroxy benzoic acid hydrazide and their
condensed products play a vital role in medicinal
chemistry [16-18]. 4-Thiazolidinones and its
arylidene compounds give good pharmacological
properties [19-23]. 4-thiazolidinones are also
known to exhibit antitubercular [24], antibacterial
[25], antifungal [26] and anticonvulsant activities.
Hence, it was thought of interest to merge both of
thiazolidinone and 4-chloro-2-hydroxy benzoic acid
hydrazide moieties which may enhance the drug
activity of compounds to some extent, or they
might possess some of the above mentioned
biological activities. From this point of view, the
objective of the present work is to prepare new
derivatives of 4-chloro-2-hydroxy benzoic acid
hydrazide containing thiazolidinone moiety. Hence
the present communication comprises the synthesis
of 4-chloro-2-hydroxy- N (5-methylene-4-oxo0-2-
aryl- thiazolidin -3-yl) benzamide. The synthetic
approach is shown in Scheme 1.
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Scheme 1. R = (a) C¢Hs; (b) 4-OCH;3-C¢Hy; (c) 4-OH-

C¢Hy; (d) 2-OH-C¢Hy; (e) 4-CH3-CgHy; (f) 3,4-CH,0,-
CsHy; (g) 4-OH-3-OCH;3-CgHs; (h) 3,4-C,Hs-CoHy.
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EXPERIMENTAL

Melting points were determined in open
capillary tubes and were not corrected. The IR
spectra were recorded in KBr pellets on a Nicolet
400D spectrometer and 'H NMR and “C NMR
spectra were recorded in DMSO with TMS as
internal standard on a Bruker spectrometer at 400
MHz and 100 MHz, respectively. LC-MS of

Preparation of 4-chlro-2-hydroxy benzoic
acid arylidene hydrazide (2a-h)

General procedure: An equimolecular mixture
of 4-chloro-2-hydroxy benzoic acid hydrazide (1),
(0.01mole) and the aromatic aldehydes (a-h) in
ethanol (15mL) was refluxed on a water bath for 1-
2 h. The solid separated was collected by filtration,
dried and recrystallized from ethanol. The yields,

selected samples taken on LC-MSD-Trap- melting points and other characterization data of
SL_01046. these compounds are given in Table 1.
Table .1 Analytical data and elemental analysis of compounds (2a-h)
Molecular MP. Elemental Analysis
Compd. formula Yield O'C' %C % H %N
(Mol.wt.) Found Calcd. Found Calcd. Found Calcd.
2a C14H(1217C£\1202 85 243 61.18 61.21 3.99 4.04 10.15 10.20
2b C”%()Ci;\b@ 80 246 59.08 59.12 4.25 4.30 9.14 9.19
2¢c C”}?z‘goli\b@ 75 240 57.79 57.84 3.77 3.81 9.58 9.64
2d C”}ggcol;\b@ 81 243 57.78 57.84 3.75 3.81 9.57 9.64
2e 6151123%\1202 79 244 62.36 62.40 4.51 4.54 9.64 9.70
2f C”fglcgzo“ 75 247 56.49 56.53 3.44 3.48 8.73 8.79
2g c15}?332co1§\1203 77 249 56.14 56.17 3.04 4.09 8.68 8.73
2h C”‘P?;%\Izo“ 73 261 5955 5959 524 528 768 772
* Uncorrected
Table 2. Spectral Data of Compounds (2a-h)
'"H NMR (3, ppm)
Compound Ar-H -OH -CONH -N=CH -CH, -OCH; -0C,H; chgf
6.85-7.84  11.70
2a (m. 8H1) © 11.86(s) 8.40 (s) - - - -
6.85-7.80  11.79 3.89
2b 11.89(s) 8.44 (s - -
(m,8H)  (s) ) 846) (3H)(s)
6.88-7.84  11.85
2¢ (m. SH) © 11.88(s) 8.47(s) - - - -
6.86-7.83  11.81
2d (m. 8HD © 11.84(s) 8.79 (s) - - - -
6.85-7.80  11.80 2.39 (3H)
2e 11.91(s) 8.46 (s - - -
(m, 8H)  (s) ) 846() )
6.89-7.81  11.81 6.12
2f 11.94 (s) 8.45(s - - ’
(m,7H)  (s) ) 8456) (2H) (5)
6.87-7.84  11.76 3.89
2 11.88(s) 8.47 (s -
g m,7H)  (s) ) 8476) (3H) (5)
4.12, 4H,
6.88-7.83  11.83 (q) (CHy)
2h (m. 7HD) © 11.98 (s)  8.48(s) - - 134, 6H. (1
(CH3)
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Table 3. Spectral Data of Compounds (2a-h).

3C NMR (8, ppm)

Compound Ar-H -CONH -N=CH -OCH;, -OC,Hs -CH3 _chglzco_
2a 112.2 -159.6 163.3 146.5 - - - -
2b 113.8-159.5 163.4 146.3 55.7 - - -
2¢ 112.2-159.2 163.7 146.7 - - - -
2d 112.7-159.2 163.9 146.5 - - - -
2e 112.8-159.1 163.4 146.9 - - 21.0 -
2f 113.3-160.8 163.6 146.7 - - - 102.5
2g 111.9 - 160.1 163-164 147.0 56.8 - - -
) 65.4 (OCH,) ) )
2h 112 - 160.5 163.8 146.9 15.2 (CHy)
Table:-4 Analytical Data and Elemental Analysis of Compounds (3a-h).
Combd Molecular . Elemental Analysis
P .. MP %C %H %N %S
formula Yield 0
(Mol.wt.) Found Caled. Found Caled Found Caled Found Caled
3a lesil(ﬁlgzog 62 218 55.04 5509  3.64 3.67 798 803 911  9.19
3b C17H;5CIN,O4
S (344) 60 221 53.83 5390 3.90 3.99 7.32 7.39 2.39 R.46
3¢ Ci6Hi3CIN;O4
S (364) 59 169 52.64  52.68 3.53 3.59 7.63 7.68 874 879
Ci6Hi3CIN,O4
3d S 58 147 52.63  52.68 4.54 4.59 7.61 7.68 8.72 8.79
(364)
C7H,5CIN, O3
3e S 63 174 56.23  56.27 4.13 4.17 7.68 7.72 8.79 8.84
(362)
C7H;3CIN,Os
3t S 57 187 51.92  51.98 3.29 3.34 7.09 7.13 8.13 8.16
(392)
3 C17H,5CIN,Os
g S (394) 52 162 51.66  51.71 3.79 3.83 7.03 7.10 808 812
3h C,0H,,CIN,O5
S (436) 59 212 5489 5498 4.80 4.84 6.38 6.41 799 734

* Uncorrected

Preparation of 4-chloro-2-hydroxy- N-(4-oxo-
2-aryl- thiazolidin -3-yl)benzamide (3a—h)

General procedure: A mixture 4-chloro-2-
hydroxy benzoic acid arylidene hydrazide (2a—h)
(0.01 mole) in THF (30mL) and mercapto acetic
acid (thioglycolic acid) (0.01 mole) with a pinch of
anhydrous ZnCl, was refluxed for 12 h. The solvent
was then removed to get a residue, which was
dissolved in benzene and passed through a column
of silica gel using benzene: chloroform (8:2; v/v)
mixture as eluent. The eluate was concentrated and

the product crystallized from alcohol to give 4-
thiazolidinones (3a—h), which were obtained in 50—
60% vyield. The yields, melting points and other
characterization data of these compounds are given
in Table 4.

Preparation of 4-chloro-2-hydroxy- N (5-
methylene-4-oxo-2-aryl- thiazolidin -3-yl)
benzamide (4a-h)

413



S.Maheta and S.J. Patel: Synthesis and biological activity of 4-chloro-2-hydroxy —.....

Table 5. Spectral Data of Compounds (3a-h)

"H NMR (8, ppm)

Compd. Ar-H - CH, of -OH -CH -CONH -CH; -OCH;, -OC,H; ~OCH;O-
the ring cyclic
6.70-7.85 3.85 5.90
3a sy Qe 12O g 1se - - - -
6.72-7.84 3.89 5.94 3.90
3b 11.80 (s 11.90 (s - -
(m.8H)  (2H) (5) © ) ®) GH)(s)
6.73-7.85 3.86 5.92
3¢ 11.83 (s 11.88 (s - - - -
(m.8H)  (2H) (5) © s ®)
6.70-7.85 3.89 5.95
3d 11.84 (s 11.86 (s - - - -
(m,8H)  (2H) (5) © s ®)
2.40
6.73-7.84 3.90 5.94 y
3e 11.78 (s 11.98 (s 3H - - -
(m.8H)  CH) (5 NG © e
6.73-7.85 3.88 5.90 6.10
3f 11.83 (s 11.96 (s - - ’
(m.7H)  2H) (5) © ) ®) @H) (s)
6.72-7.85 3.91 5.93 3.90
3 11.74 (s 11.90 (s - -
& (m7H) Q@) © s ®) (3H) (s)
4.10, 4H,
671785  3.95 5.91 (q) (CH,)
3h D e 18O g 195© - - o ;
(t) (CHs)
Table 6. Spectral Data of Compounds (3a-h)
BCNMR (3, ppm)
Compd ~ ArH  -CH, -CONH -CH  -CO -OCH, -OCH;  -CH3 2(;31200
112.4 -
3a 160.5 35.5 165.2 64.5 168.8 - - - -
112.6-
3b 160.8 354 164.8 64.8 168.9 55.8 - - -
112.3-
3¢ 160.5 35.8 164.9 64.6 168.5 - - - -
112.8-
3d 159.8 35.6 165.1 64.5 168.7 - - - -
112.5-
3e 160.6 35.5 165.2 64.3 168.6 - - 21.5 -
112.3-
3f 160.7 35.8 164.5 64.2 168.9 - - - 102.8
112.8-
3g 160.8 35.6 165.0 64.0 168.4 55.7 - - -
113.0- 65.1(0CHy)
3h 160.5 354 164.8 64.7 169.0 14.8 (CHy) -
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Table 7. Analytical Data and Elemental Analysis of Compounds (4a-h)

Molecular M.P Elemental Analysis
Compd. (If\(/}rorlnt)lvlta) Yield OC . e T S 7S
T Found Calcd. Found Calcd. Found Caled. Found Calcd.
4a 058 (360) 65 225 56.55 56.59  3.59 3.63 7.68 7.76 8.85 8.89
CisH;sCIN,
4b 0. (390) 60 228 5520 5531  3.81 3.87 7.10 7.17 8.12 8.20
Cy7H5CIN,
4c 0.S (376) 65 212 5412 5419 344 3.48 7.39 7.43 8.45 8.51
C7H13CIN,
4d 0.8 (376) 66 215 5413 5419 343 3.48 7.23 7.43 8.41 8.51
CisH;5CIN,
4e 058 (374) 54 214 5752  57.68 498 4.03 7.38 7.47 8.49 8.55
CigHi3CIN,
4f 05 (404) 57 218 5332 5340 3.18 3.24 6.82 6.92 7.86 7.92
CisHisCIN,
4g 0sS (406) 60 215 53.08 53.14 3.68 3.72 6.85 6.89 7.82 7.88
C, H,,CIN,
4h 0sS (448) 56 221 56.12  56.18  4.69 4.72 6.20 6.24 7.07 7.14
* Uncorrected
Table 8. Spectral Data of Compounds (4a-h)
"H NMR (3, ppm)
Compd. Ar-H -OH -CONH -CH -CH, -OCH; -OC,H;s _Ocsgfco_
6.65-7.80
4a (m, 8H) 11.72(s) 11.84(s) 5.92 (s) - - -
6.63-7.78 3.86
4b (m, 8H) 11.80(s)  11.90(s) 5.95 (s) (3H)(s) - -
6.70-7.79
4c (m, 8H) 11.83(s) 11.87(s) 5.90 (s) - - -
6.65-7.80
4d (m, SH) 11.79(s) 11.85(s) 5.92 (s) - - -
6.71-7.78 2.38
4e (m, $H) 11.81(s) 11.93(s) 5.95 (s) GH) (s) - -
6.64-7.76 6.08,
4f (m, 7H) 11.84(s) 11.98(s) 5.91 (s) - 2H) (s)
6.63-7.80 3.86
4g (m, 7H) 11.85(s) 11.84(s) 5.93 (s) (GH) (s) - -
4.06, 4H,
6.64-7.79 (9) (CHy)
4h (m, 7H) 11.81(s) 11.96(s) 5.95(s) - 1.35, 61, -
(t) (CH;)
An equimolar solution of 4-chloro-2-hydroxy- The yields, melting points and other

N-(4-ox0-2-aryl-thiazolidin-3-yl)benzamide (3a—h)
and benzaldehyde in dioxane (50mL) in the
presence of C;HsONa were refluxed for about 3 h.
The solvent was removed in vacuo. The resulting
product was recrystallized from methanol to yield
compound (4a—h).

characterization data of these compounds are given

in Table 7.
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Table 9. Spectral Data of Compounds (4a—h)
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13C NMR (5, ppm

Compd Ar-H -C-  -CONH -CH -CO -CH, -OCH; -OCHs -CH3 -OCH,O- cyclic
4a 112.1 -160.8 140.4 164.9 70.3 168.8 112.9 - - - -
4b 112.7-160.5 140.3 164.7 70.3 168.9 113 56.0 - - -
4c 112.3-160.3 140.5 164.5 70.4 168.5 113 - - - -
4d 113.0-160.8 140.5 165.2 70.2 168.7  112.8 - - - -
4e 112.5-160.6 140.0 165.2 70.0 168.6 112.9 - - 21.6 -
4f 112.6-159.8 1404  164.8 70.1 1689  112.6 - - - 101.8
4g 112.5-159.5 140.0 165.0 70.2 168.4 112.7 55.5 - - -
65.2(0CHyp)
4h 112.8-160.8 140.3 164.9 70.4 169.0 112.5 - 15.1 (CHy) - -
Table10. Antibacterial Activity of Compounds (3a—h) Table 12. Antibacterial Activity of Compounds (4a—h)
Gram +Ve Gram —Ve Gram +Ve Gram -Ve
Compounds S¢aphviococcus  Bacillus . Klebsiella Compounds Sraphyiococcus  Bacillus Klebsiella
L4 E. coli . E.coli ;
aureus subtilis ' promioe aureus subtilis promioe
4a 12 11 12 10
3 12 12 11 16
o 5 " 3 s 4b 15 10 1 13
3c 11 15 17 15 4c 16 18 12 12
3d 13 13 15 13 4d 10 13 14 15
e 16 12 16 12 4e 13 14 12 16
3f 17 18 18 20 4f 14 12 13 12
3g 13 13 16 15 4g 18 17 18 19
3h 18 16 19 19 4h 18 16 19 19
Tetracycline | 22 19 21 23 Tetracycline 22 19 21 23

Table 11. Antifungal Activity of Compounds (3a—h)

Table 13. Antifungal Activity of Compounds (4a—h)

Zone of Inhibition at 1000 ppm (%)

Zone of Inhibition at 1000 ppm (%)

.11 Botrydepl A 1 Botrydepl
Nigrospora Aspergill adia  Rhizopus Fusarium Nigrospora Sperst adia  Rhizopus Fusarium
Compnds us . o . Compnds us . S .
. thiobromi nigricum oxyporium sp. . thiobromi nigricum oxyporium
niger e mger ne
3a 65 62 66 60 68 4a 68 69 68 50 58
3b 58 58 65 63 69 4b 66 61 62 63 65
3c 67 67 67 67 71 4c 65 70 61 62 67
3d 61 62 69 71 64 4d 61 61 61 68 66
3e 60 64 63 72 69 4e 63 62 60 71 62
3f 62 58 67 63 72 4f 64 55 67 60 68
3g 64 69 70 60 68 4g 69 59 69 56 69
3h 58 71 72 69 65 4h 61 64 71 72 65

BIOLOGICAL SCREENING
Antibacterial activities

The antibacterial activities of all the compounds
were studied against gram-positive bacteria
(Staphylococcus aureus and Bacillus subtilis) and
gram-negative bacteria (E. coli and Klebsiella
promioe) at a concentration of 50pg/mL by agar
cup plate method. A methanol system was used as
control in this method. Similar conditions using
tetracycline as a control was used standard for
comparison. The area of inhibition of zone
measured in cm. Compounds 3g, 3h, 4g, and 4h
were found more toxic for microbes. Other

416

compounds found to be less or moderate active than
tetracycline Tables 10 and 12.

Antifungal Activities

The fungicidal activity of all the compounds was
studied at 1000 ppm concentration in vitro. Plant
pathogenic organisms used were Nigrospora sp.,
Aspergillus niger, Botrydepladia thiobromine, and
Rhizopus nigricum, Fusarium oxyporium. The
antifungal activity of all the compounds (3a—h) &
(4a—h) were measured on each of these plant
pathogenic strains on a potato dextrose agar (PDA)
medium. Such a PDA medium contained potato
200g, dextrose 20g, agar 20g and water lc. Five
days old cultures were employed. The compounds
to be tested were suspended (1000ppm) in a PDA
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medium and autoclaved at 120° C for 15 min. at 15
atm. pressure. These media were poured into sterile
Petri plates and the organisms were inoculated after
cooling the Petri plates. The percentage inhibition
for fungi was calculated after five days using the
formula given below:

Percentage of inhibition = 100(X-Y) / X

Where X = Area of colony in control plate

Y = Area of colony in test plate

The fungicidal activity displayed by various
compounds (3a-h) and (4a-h) is shown in Tables-11
and 13.

RESULTS AND DISCUSSION

It was observed that 4-chloro-2-hydroxy benzoic
acid hydrazide (1), on condensation with aromatic
aldehydes, yields 4-chloro-2-hydroxy benzoic acid
arylidene hydrazides (2a—h). The structures of (2a-
h) were confirmed by elemental analysis and IR
spectra showing an absorption band at 1620—1640
(C=N), 3030-3080 cm™ (C-H, of Ar.), 3240-3260
em' (-OH), 1635-1640 cm' (C=0O of CONH),
3350 — 3500 cm ' (- NH), 2815, 1250 cm' (-
OCHj), 2950, 1370 cm™' (-CHs3). The C, H, N
analysis data, 'H NMR, and *C NMR spectral data
of all compounds are presented in Tables 1, 2 and 3
respectively.

The structures assigned to 4-chloro-2-hydroxy-
N (4-oxo-2-aryl- thiazolidin -3-yl) - benzamides
(3a-h) were supported by the elemental analysis and
IR spectra showing an absorption bands at 1630—
1650cm ™' (C=0 of thiazolidinone ring), 740 — 750
em ' (C-S-C of thiazolidinone ring), 3075-3095¢cm™
' (CH; of thiazolidinone ring), 3030-3080 cm ™' (C-
H, of Ar.), 3240-3260 cm ' (-OH), 1630 — 1640
ecm ' (C=0 of CONH), 3350 — 3500 cm ' (- NH).
The C, H, N analysis data, '"H NMR, and "C NMR
spectral data of all compounds are presented in
Tables 4, 5 and 6 respectively.

The IR spectra of (4a—h) are almost resemble
those of the corresponding (3a—h) only discernable
difference observed that the new band (but not
strong) at 1628cm’ (-C=CH-Ar) is observed
in all the spectra of (4a—h) Which might be
responsible.

The C, H, N analysis data, 'H NMR, and "*C N-
MR spectral data of all compounds are presented in
Tables 7, 8 and 9 respectively.

The examination of elemental analytical data
reveals that the elemental contents are consistence
with the predicted structure shown in Scheme-1.
The IR data also direct for assignment of the
predicted structure. The final structure of all

compounds is confirmed by LC-MS. LC-MS of 3d
and 4f compounds are 378 and 407 respectively.

Acknowledgement:The authors are thankful to Mr.
Nilesh Patel, VP, Emcure Pharmaceuticals, USA
for providing laboratory facilities.
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CHUHTE3 ¥ BUOJIOTMYHA AKTUBHOCT HA 4-XJIOPO-2-XUJIPOKCH- N -(5-METWJIEHE-
4-OKCO-2-APVJI-TUA3O0JIMAVH-3-WJT) BEH3AMU/]
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XuapasuasT Ha 4-XJ10po-2-XUIpoKcH OeH3oeHata kuceiauHa (1) mpeTbprsiBa JieCHa KOHAEH3aLUs C apOMaTHH
AJJIEXU]IH, 32 JIa CE MOJy4aT ChbOTBETHUTE apWIIUIICH XUIIPa3HIH Ha 4-XJIOpO-2-XUIPOKCcH OeH30eHaTa KucennHa (2a—h)
¢ no6pu nobueH. [{ukinokoHaeH3auMsATa Ha cheinHeHus (2a—h) ¢ THOMIMKOIOBA KHCENTMHA J1aBa 4-XJI0pPO-2-XHPOKCH-
N (4-okco-2-apui-tuazonuand-3-wi) Oenzamuau (3a—h). Tesu cbeauuenus (3a—h) pearwpar ¢ OeH3angexui B
MPUCHCTBHETO HA HATPUEB ETAHOJAT C IodydyaBaHe Ha 4-xJ0po-2-xuapokcu-N  (5-meruieH-4-okco-2-apui-
THa30IMIMH-3-11) OeH3amuu (4 a—h). CTpyKTypuTe Ha TE3U ChEIMHEHHSI Ca YCTAHOBEHH Bb3 OCHOBA HA AHAINTUYHU U
CTMEKTpaJHW JaHHH. BCHUKM HOBOCHHTE3WpPAHM CBEIUHEHUS Ca OLEHEHH 3a TAXHaTa AaHTHOAKTepHanHa |
MPOTHBOI'bONYHA AKTHBHOCT.
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