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methyl)-2- hydroxybenzamide

Mukesh C. Patel and Dharmesh R. Dhamely

P. S Scienceand H. D. Patel Arts College, Kadi, Gujarat, India

ABSTRACT

5-((1,3-dioxoisoindolin-2-yl)methyl)-2-hydr oxy-N-(4-oxo-2-phenyl thiazolidin-3-yl)benzamide (1a-h)
undergoes facile condensation with aromatic aldehydes in the presence of sodium ethanolate to afford the
corresponding N-(5-benzyli dene-4-oxo-2-phenylthiazolidin-3-yl)-5-((1,3-dioxoisoindolin-2-yl )methyl )-2-
hydroxybenzamide (2a-h) in good yields. These compounds (2a-h) on reaction with hydrazine, phenyl
hydrazine and 4-chlorophenylhydrazine in sodium acetate and acetic acid gave appropriate pyrazole
derivatives (3a-h), (4a-h) and (5a-h). The structures of these compounds wer e established on the basis
of analytical data, *H-NMR,*C-NMR and IR spectral data. All the nemy synthesized compounds were
evaluated for their antibacterial and antifungal activities. In summary, preliminary results indicate that
some of the newly synthesized title compounds exhibited promising antibacterial activities and they
warrant more consideration as prospective antimicrobials.

Keywords: 4-thiozolidinone, 5-benzylidene-2-phenylthiazalidi-one, pyrazole, antimicrobial
activity.

INTRODUCTION

Bacterial resistance to antibacterial agents oibeics is of grave concern in the medical
community, as many species of bacteria have evohesigtance to certain antibiotics and
synthetic agents. Therefore, there could be a kamidowing global crisis in the clinical
management of life-threatening infectious diseasesed by multi drug resistant strains of the
Gram-positive pathogens and Gram-negative. To mheetrisis successfully, many researchers
across the globe are working on new compounds wtachselectively attack novel targets in
microorganisms. Hence, the development of novdkmipand unique antibacterial agents is the
pre eminent way to overcome bacterial resistandedarnelop effective therapies.
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() (CHsCH,ONa, Dioxane) / Benzaldehide, (b) Phenylhydrazine/ (Sodium acetate-Acetic acid)
Where, R = ()l (e) 4-OH-3-OCH-CgH3
(b) 4-OH-GH4 (f) 4- Cl- GH4
(c) 2-OH-GH,4 (9) 2-NO-CgH4

(d) 4-OCH-CgH4 (h) 5-Br-2-OH-GHs
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Hydrazide and their heterocyclised products displiyerse biological activities including
antibacterial, antifungicidal, analgesic, anti-amfimatory properties[1-15].These heterocyclic
systems find wide use in medicine, agriculture amtlustry. One of the hydrazides, 5-((1,3-
dioxoisoindolin-2-yl)methyl-2-hydroxybenzohydrazidad their condensed products play a vital
role in medicinal chemistry[16-18]. 4-Thiazolidinesand its arylidene compounds give good
pharmacological properties[19-23]. 4-thiazolidinsrege also known to exhibit antitubercéfar
antibacterial[25], antifungal[26] and anticonvulsantivities. Hence, it was thought of interest to
merge  both  of thiazolidinone and 5-((1, 3-dioxaommlin-2-yl)  methyl-2-
hydroxybenzohydrazide moieties which may enhaneedtiug activity of compounds to some
extent, or they might possess some of the abovdioned biological activities. From this point
of view, the objective of the present work is toegare new derivatives of 5-((1, 3-
dioxoisoindolin-2-yl) methyl)-2-hydroxybenzohydrdei containing thiazolidinone moiety.
Hence the present communication comprises the egisthof 5-((1, 3-dioxoisoindolin-2-yl)
methyl)-N-(3, 5-diphenyl-2H-pyrazolo [3, 4-d] thaz6(5H)-yl)-2-hydroxybenzamide
derivatives. The synthetic approach is shown irese 1.

MATERIALS AND METHODS

Melting points were determined in open capillarpes and were uncorrected. The IR spectra
were recorded in KBr pellets on a Nicolet 400D $peneter andH NMR and**C NMR spectra
were recorded in DMSO with TMS as internal standamda Bruker spectrometer at 400 MHz
and 100 MHz, respectively. LC-MS of selected saspddéen on LC-MSD-Trap-SL_01046.

Preparation of N-(5-benzylidene-4-oxo-2-phenylthiaaidin-3-yl)-5-((1,3-dioxoisoindolin -2-
yl)methyl)-2-hydroxybenzamide (2a-h) :-

General procedure= An equimolar solution of 5-((1,3-dioxoisoindoltayl)methyl)-2-
hydroxy-N-(4-oxo-2-phenylthiazolidin-3-yl)benzamidea-h) and benzaldehyde in dioxane (50
ml) in the presence of HsONa were refluxed for about 3 hr. The solvent wasioved in
vacuum. The resulting product was purified byuowmh chromatography technique and
recrystallized from methanol to yield compou¢ih-h). The yields, melting points and other
characterization data of these compounds are giv&able -1.

Preparation of  5-((1,3-dioxoisoindolin-2-yl)methyl}2-hydroxy-N-(2,3,5-triphenyl-2H-
pyrazolo[3,4-d]thiazol-6(5H)-yl)benzamide (3a-h) :-

General procedure:-A mixture (Z)-N-(5-benzylidene-4-oxo-2-phenylthiazolidin-318-((1,3-
dioxoisoindolin-2-yl)methyl)-2-hydroxybenzamid@a-h) (0.01 mole) in acetic acid-sodium
acetate system (50 ml) and phenyl hydrazine (0.08meere refluxed for 6 h. The solvent was
then removed to get a residue, which was dissdlvdmnzene and passed through a column of
silica gel using benzene: chloroform (8:2; v/v) e as eluent. The eluate was concentrated
and the product crystallized from alcohol to give((B3-dioxoisoindolin-2-yl)methyl)-2-
hydroxy-N-(2,3,5-triphenyl-2H-pyrazolo[3,4-d]thidz6(5H)-yl)benzamide(3a-h), which were
obtained in 52-65% vyield. The yields, melting peimind other characterization data of these
compounds are given in Table -2.

Preparation of  5-((1,3-dioxoisoindolin-2-yl)methyl}N-(3,5-diphenyl-2H-pyrazolo[3,4-
d]thiazol-6(5H)-yl)-2-hydroxybenzamide (4a-h) :-

General procedure:-A mixture (Z)-N-(5-benzylidene-4-oxo-2-phenylthiazolidin-318-((1,3-
dioxoisoindolin-2-yl)methyl)-2-hydroxybenzamid@a-h) (0.01 mole) in acetic acid-sodium
acetate system (50 ml) and hydrazine (0.01moleg wefluxed for 6 h. The solvent was then
removed to get a residue, which was dissolved nzé&ee and passed through a column of silica
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gel using benzene: chloroform (8:2; v/v) mixtureeigent. The eluate was concentrated and the
product crystallized from alcohol to give 5-((1,®xbisoindolin-2-yl)methyl)-N-(3,5-diphenyl-
2H-pyrazolo[3,4-d]thiazol-6(5H)-yl)-2-hydroxybenzaia (4a-h), which were obtained in 52-
65% vyield. The yields, melting points and otherrelsterization data of these compounds are
given in Table -3.

Preparation of N-(2-(4-chlorophenyl)-3,5-diphenyl-H-pyrazolo[3,4-d]thiazol-6(5H)-yl)-5-
((1,3-dioxoisoindolin-2-yl)methyl)-2-hydroxybenzamie (5a-h) :-

General procedure:-A mixture (Z)-N-(5-benzylidene-4-oxo-2-phenylthiazolidin-318-((1,3-
dioxoisoindolin-2-yl)methyl)-2-hydroxybenzamid@a-h) (0.01 mole) in acetic acid-sodium
acetate system (50 ml) and 4-chlorophenyl hydragih@lmole) were refluxed for 6 h. The
solvent was then removed to get a residue, whichdissolved in benzene and passed through a
column of silica gel using benzene: chloroform (8:2/v) mixture as eluent. The eluate was
concentrated and the product crystallized from ladtoto give N-(2-(4-chlorophenyl)-3,5-
diphenyl-2H-pyrazolo[3,4-d]thiazol-6(5H)-yl)-5-(@-dioxoisoindolin-2-yl)methyl)-2-hydroxy
benzamidg5a-h), which were obtained in 52-65% yield. The yield®lting points and other
characterization data of these compounds are giv&able -4.

RESULTS AND DISCUSSION

It was observed that 5-((1,3-dioxoisoindolin-2-yBtnyl)-2-hydroxy-N-(4-oxo-2-
phenylthiazolidin-3-yl)benzamidéla-h), on condensation with benzaldehide, yields (Z)5N-(
benzylidene-4-oxo-2-phenylthiazolidin-3-yl)-5-((idBxoisoindolin-2-yl)methyl)-2-hydroxy
benzamidg2a-h). The structures dRa-h) were confirmed by IR spectra showing an absomptio
band at 3030-3080 ¢ (C-H, of Ar.), 3450-3550 cih(-OH), 2810-2852 cih (-OCHs), 3285,
1345 (-NH-), 1685(>C=0, amide), 1738 (>C=0,),186&€<CH-). 'H NMR: 8.53 (s, 1H, -
CONH-), 4.15 (s, 1H, -N-CH-),6.86(>C=CH). 6.90 95.(9H, m) (Ar - H), 5.30-5.50 (1H, s) (-
OH), 3.90 (3H, s) (-OCH3),4.68(-GHthiazolidinone)**C NMR (400 MHz, DMSO -g), 5 ppm

: 164.5 (>C=0, thiazolidinone), 170(>C=0, amide)e4-N-CH-),132.5,128.4(>C=CH-), 68 (-
CHg-,thiazolidinone).. The C, H, N analysis data, miwl formula ,M.P. and yield of all
compounds are presented in Table -1.

The structures assigned to 5-((1,3-dioxoisoind@hyl)methyl)-2-hydroxy-N-(2,3,5-triphenyl-
2H-pyrazolo[3,4-d]thiazol-6(5H)-yl)benzamidéa-h), were supported by the IR spectra
showing an absorption bands at 718c{@-S-C of thiazolidinone ring), 3030-3080 ¢m(C-H,

of Ar.), 3450-3550 cmi (-OH), 1660-1670 cfh (-CONH), the band at 1738 for (>C=0,
thiazolidinone) was disappear and new band at Id7§-NH-N<) conform the formation of
(3a-h) compound.*H NMR: 6.90-7.95 (14H, m) (Ar-H), 3.85-3.95 (2H-GH, of the ring),
5.950-5.959 (1H, s,-CH), 8.20-8.22 (1H, s) (-CONBbIB3-5.45 (1H, s,-OH), 4.80 (2H, s,@H
3.92 (3H, s,-OCH3). The C, H, N, S analysis datammical formula, M.P. and vyield of all
compounds are presented in Table-2.

The structures assigned to 5-((1,3-dioxoisoind@hylmethyl)-N-(3,5-diphenyl-2H-
pyrazolo[3,4-d]thiazol-6(5H)-yl)-2-hydroxybenzami(#a-h), were supported by the IR spectra
showing an absorption bands at 724c(@-S-C of thiazolidinone ring), 3028-3074 ¢m(C-H,

of Ar.), 3446-3548 ci (-OH), 1657-16768 cih (-CONH), the band at 1738 for (>C=0,
thiazolidinone) was disappear and new band at IdB§-NH-N<) conform the formation of
(4a-h) compoundH NMR: 6.87-7.90 (9H, m, Ar-H), 3.84-3.92 (2H, sHEof the ring), 5.95-
5.95 (1H, s,-CH), 8.22-8.26 (1H, s,-CONH), 3345 (1H, s,-OH), 3.90 (3H, s,-OCH3).
The C, H, N, S analysis data chemical formula, .Mufd yield of all compounds are presented
in Table-3.
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Table: 1 Analytical data and elemental analysis cdompounds (2a-h)

Molecular | M.P Elemental Analysis
Compd. 0 e(ﬁ\jl‘ Srw‘t”)m“ a Yield o %C % H %N %S

o Found Calcd. Found Calcd. Found Calcd. Found Calcd.
2a C%}gfg;oﬁ 70 214-218 64.92 64.93 5.17 5.19 9.07 9.09 13.84 13.85
2b C%}asggioﬁ 64 220-221 63.43 63.41 5.29 5.30 8.52 8.54 13.02 13.00
2c C%P(If;;;o‘*s 63 200-202 62.75 62.76 5.03 5.04 8.77 8.79 13.39 13.38
2d C”}Z%;@S 55 206-208 62.75 62.76 5.03 5.05 8.76 8.79 13.39 13.38
2e C”}a%;%s 50 195-198 65.53 65.55 5.06 5.08 8.80 8.82 13.45 13.44
2f C%nggg%sa 59 207-210 61.67 61.66 5.16 5.18 8.33 8.30 12.67 12.64
29 c26}+(1é61§)405s 58 193-195 61.40 61.42 5.13 5.15 8.28 8.26 12.56 12.59
2h C%Hl(gg())“%r 55 215-217 63.83 63.80 5.53 5.54 8.58 8.59 13.05 13.08
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Table:-2 Analytical Data and Elemental Analysis ofCompounds (3a-h).

Compd. | Molecular formula vield I\/(IJ.P. %C %HEIementaI Anal(;os'ils %S
(Mol.wt.) C Found | Calcd. | Found| Calcd.| Found| Calcd.| Found Calcd.
3a CZ&(Ii(;I;;O‘*S 55 265 | 64.23| 64.21] 5.67 564 14.03 14.05 10.74  010|7
3b C%}g;;ljfoﬁ 61 262 | 62.03| 62.00 5.74 577 1274  12.76 9.75 9.72
3c CZ&(IiOgI;;O?’S 54 259 | 60.94| 6096/ 53§ 539 1332 13.33 1014 610/l
3d C”P(I;le;;O?’S 64 260 | 60.94| 60.96| 5.35 539 1332 13.33 1017  610|1
3e c27}+(li2912;-,04s 65 | 264 | 65.22| 6518 541 543 1339 1342 1001 2102
3f c26H1(951;12§)4sc1 58 263 | 59.45| 59.47| 552 554 1223  12.25 9.34 9.83
3g C%}gé;lj)éoﬁ 52 261 | 59.15| 59.13| 5.48 551 1214 12.17 9.26 9.27
3h C%Hl(;li;()%%r 60 | 258 | 66.25| 66.26) 611 613 1289 1288 940 9.1
Table:-3 Analytical Data and Elemental Analysis ofCompounds (4a-h).
Compd. Molecular formula vield I\/(I).P. Elemental Analysis
(Mol.wt.) c %C % H %N %S
Found Calcd. Found | Calcd.| Found Calcd. Found| Calcd
4a c32}(1;%1;1)504s 65 | 50 | 5674 | 5675 | 533| 535 1120 1128  17.05 171
4b C32}gg%1§;"038 60 22%%' 5442 | 54.44 | 5.44| 545 1042 1040 1583 158
4c C”P(Ié;IE;O?’S 57 | > | 5740 | 5738 | 513| 512 1077 1076 1643 164
4d C33P(I;881§)503S 66 11?:’3' 58.40 58.38 5.13 512  10.77 10.76 16.43 164
4e C33}g;871§;"048 62 11%' 46.53 | 46.54 4.76 478  10.03 10.05 1533 153
4t C”HZ(%;?‘*SCI 55 | 13- | 6278 | 6276 | 567| 568 1084 1082 1651 16k
4q C”P(Igg)éo‘*s 49 1155‘:3' 58.29 58.28 5.22 5.24  10.03 10.0D 15.22  15[2
4h C32H2(661§§§)388r 61 11%3' 63.84 | 63.85 5.71 573  10.45 10.47 1597 159

The structures assigned to N-(2-(4-chloropheny8phenyl-2H-pyrazolo[3,4-d]thiazol-6(5H)-
yD-5-((1,3-dioxoisoindolin-2-yl) methyl)-2-hydroxymzamidg5a-h), were supported by the IR
spectra showing an absorption bands at 73% @sS-C of thiazolidinone ring), 3032-3078 ¢m
(C-H, of Ar.), 3456-3556 cih(-OH), 1664-1676 ci(-CONH), the band at 1742 for (>C=0,
thiazolidinone) was disappear and new band at IdB4-NH-N<) conform the formation of
(5a-h) compound*H NMR: 6.87-7.90 (13H, m, Ar-H), 3.83-3.90 (2H,BH, of the ring), 5.94-
5.98 (1H, s,-CH), 8.24-8.28 (1H, s,-CONH), 5.435(%H, s,-OH), 3.85 (3H, s,-OCH3). The C,
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H, N, S analysis data chemical formula, M.P. giedd of all compounds are presented in
Table-4.
Table:-4 Analytical Data and Elemental Analysis ofCompounds (5a-h).

Elemental Analysis

Compd. Mole(chl/ljl(irvc?r)mula vield I\/(I)CI:D %C % H I:Oun%N I:Oun%S
o Found Calcd. Found | Calcd. d Calcd. d Calcd.
5a C”H(?Sl\éf;“sa 58 | 235| 57.74 57.75 5.33 53% 17.15 17.11 10.77 6lQ.
5b C32H(26531\6]f;35a 64 | 342 | 56.42| 56.44 5.44| 54% 1583 1584 10.77 6lQ.
5¢ C”H(;S(l;f%sa 72 | 283 | 55.40 55.38 5.13 5.12 1643 1641 10.03 51Q.
5d C33H(267gf;3sa 62 | 246| 5540| 5538 513 512 1643 1641 1084 2.
5e C~”3H(267(1)\6If84sa 58 | 284 | 5453| 5454 476| 478 1583 1531 10.03 01Q.
5f C32H2€2%?45C12 48 | 312| 58.78 58.76 5.67 568 1651 1649 10.45 T71Q.
59 C32H(2647N1§4SCI 60 | 294 | 54.29 54.28 5.22 524 1522 1524 10.23 510.
5h C”Hz(ﬁg%)scmr 58 | 248 | 59.84 59.85 5.71 578 1597 1596 10.86 71Q.

The examination of elemental analytical data revéat the elemental contents are consistence
with the predicted structure shown in Scheme-1. [fhelata also directs for the assignment of
the predicted structure.

Biological Screening

Antibacterial activities

The antibacterial activities of all the compour{8a-h),(3a-h), (4a-h) and (5a-hwere studied
against gram-positive bacteri&#phylococcus aureus and Bacillus subtilis) and gram-negative
bacteria E.coli, and klebsiellapromioe) at a concentration of 5@/ML by agar cup plate method.
A methanol system was used as control in this ngetSonilar conditions using tetracycline as a
control was used standard for comparison. The afeahibition of zone measured in cm.
Compoundd#id, 4f, 4h,5d, 5f, and5h were found more toxic for microbes. Other compaund
found to be less or moderate active than tetraosgdiables 5, 7, 9 and 11.

Antifungal Activities

The fungicidal activity of all the compound2a-h),(3a-h), (4a-h) and (5a-hwere studied at
1000 ppm concentration in vitro. Plant pathogenigaaisms used werdigrosporaSp,
Aspergillusniger, Botrydepladiathiobromine, and Rhizopusnigricum, Fusariumoxyporium. The
antifungal activity of all the compound2a-h),(3a-h), (4a-h) and (5a-h were measured on
each of these plant pathogenic strains on a poattrose agar (PDA) medium. Such a PDA
medium contained potato 200g, dextrose 20g, agaaBd water 1c. Five days old cultures were
employed. The compounds to be tested were suspgii@®®ppm) in a PDA medium and
autoclaved at 12@C for 15 min. at 15atm. pressure. These media weueed into sterile Petri
plates and the organisms were inoculated aftelirgpthe Petri plates. The percentage inhibition
for fungi was calculated after five days using finenula given below:
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Percentage of inhibition = 100(X-Y) / X
Where, X = Area of colony in control plate
Y = Area of colony in test @at

The fungicidal activity displayed by various compds (2a-h),(3a-h), (4a-h) and (5a-h are
shown in Tables- 6, 8, 10 and 12.

Table:-5 Antibacterial Activity of Compounds (2a-h).

Gram +Ve Gram -Ve
Compounds | Staphylococeus |- g, )y, g ilis E.coli Klebsiellapromioe
aureus
2a 51 53 78 68
2b 60 65 65 55
2c 70 62 51 61
2d 57 56 70 60
2e 65 71 58 68
2f 54 67 71 61
29 59 68 59 69
2h 61 64 65 55
Tetracycline 62 78 71 81

Table:-6 Antifungal Activity of Compounds (2a-h).

Zone of Inhibition at 1000 ppm (%)
Nigrospora Aspergillus Botrydepladia Rhizopus Fusarium
Compounds ’ Sps.p SFl)\ligger Thic})lbrec?mine Nigric‘l)Jm oxyporium
2a 67 68 61 72 71
2b 60 72 59 63 58
2c 59 75 73 59 60
2d 69 63 65 61 61
2e 63 69 71 60 63
2f 70 68 68 70 58
29 64 72 64 63 62
2h 68 64 69 62 68
Table:-7 Antibacterial Activity of Compounds (3a-h)
Gram +Ve Gram -Ve
Compounds | Staphylococcus | g i1y qubtilis E.coli Klebsidllapromioe
aureus

3a 54 56 62 56

3b 70 68 69 68

3c 67 61 64 60

3d 64 69 71 68

3e 57 54 63 61

3f 68 70 71 69

39 63 61 60 62

3h 61 69 56 55

Tetracycline 62 78 71 81
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Table:-8 Antifungal Activity of Compounds (3a-h).

Zone of Inhibition at 1000 ppm (%)
Compounds Nigrospora Aspe_rgillus Bot_rydeplqdia R_hizppus Fu%\ri.um
Sp. Niger Thiobromine Nigricum oxyporium
3a 72 71 61 67 72
3b 63 58 59 60 63
3c 59 60 73 59 59
3d 61 61 65 69 61
3e 60 63 71 63 60
3f 70 58 68 70 70
39 63 62 64 64 63
3h 62 68 69 68 62
Table:-9 Antibacterial Activity of Compounds (4a-h).
Gram +Ve Gram -Ve
Compounds | Staphylococcus | g s subtilis E.coli Klebsidllapromioe
aureus
4a 58 61 64 58
4b 70 68 69 68
4c 67 61 64 60
4d 64 69 71 68
4e 57 54 63 61
Af 72 74 80 76
49 63 61 60 62
4h 65 72 69 78
Tetracycline 62 78 71 81
Table:-10 Antifungal Activity of Compounds (4a-h).
Zone of Inhibition at 1000 ppm (%)
Nigrospora Aspergillus Botrydepladia Rhizopus Fusarium
Compounds ) SpSF3 S|[l)\lig(‘fer Thigbre(?mine NigricFL)Jm oxyporium
4a 72 71 61 67 72
4b 63 58 59 60 63
4c 59 60 73 59 59
4d 61 61 65 69 61
4e 60 63 71 63 60
Af 70 58 68 70 70
49 63 62 64 64 63
4h 62 68 69 68 62
Table: 11 Antibacterial Activity of Compounds (5a-h.
Compounds Gram +Ve . _ _ Gram —Vg .
Staphylococcus aureus Bacillus subtilis E.coli Klebsiellapromioe
5a 56 58 62 56
5b 64 69 69 68
5c 68 63 64 60
5d 73 70 71 80
5e 59 56 63 61
5f 71 75 74 82
5g 67 67 60 62
5h 70 68 56 55
Tetracycline 62 78 71 81
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Table:-12 Antifungal Activity of Compounds (5a-h).

Zone of Inhibition at 1000 ppm (%)
Compounds Nigrospora Aspe_rgillus Bot_rydepla}dia Rhizppus Fu%\ri.um
Sp. Niger Thiobromine Nigricum oxyporium
5a 78 74 63 69 66
5b 66 60 61 67 62
5c 62 62 75 62 58
5d 65 66 68 72 63
5e 64 68 74 69 67
5f 72 76 78 82 79
5g 66 66 68 67 66
5h 80 78 72 72 67
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