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ABSTRACT

Some derivatives of ibuprofen bearing 4H-thiazolidin-4-one moiety were synthesized from ibuprofen and studied for
their pharmacological activities. Methyl ester of ibuprofen | was synthesized from ibuprofen and then converted to
hydrazide || with the reaction of hydrazine hydrate. Hydrazde of ibuprofen then reacted with aromatic aldehydesin
the presence of glacial acetic acid to yield the hydrazones |11 which on reaction with thioglycolic acid and dimethyl
formamide in presence of catalytic amount of anhydrous zinc chloride furnished the title compounds V. The
structures of synthesized compounds were elucidated mainly by spectral evidence. All the synthesized title
compounds were screened for their anti-inflammatory activity. Title compounds were also studied for their
ulcerogenic potential. The compounds exhibited moderate to significant activities.
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INTRODUCTION

Ibuprofen, 2-(4-isobutylphenyl) propanoic acid, drgds to class of Non Steroidal Anti-inflammatory ubr
(NSAID). The pharmacological activity of NSAIDs islated to suppression of prostaglandins biosyigHesm
arachidonic acid by inhibiting the enzymes cyclogawyases. Long term use of NSAIDs has been assibaiatie
gastrointestinal (GI) ulceration, bleeding and mepixicity [1-3]. The Gl damage from NSAIDs is geaky
credited to two factors, locally by carboxylic acitbiety, familiar to most NSAIDs and decreased potidn of
tissue prostaglandin, which weakens the physiofddimction of cytoprotective prostaglandins in ntaining the
Gl health and homeostasis [4]. Chronic use of NSAlBcluding Ibuprofen, may elicit appreciable Gkitity,
therefore synthetic approaches based on chemiddificadion of NSAIDs have been carry out with timeintion of
improving the safety profile of NSAIDs. Studiesustrated that the derivatization of carboxylic ftioeal group of
representative NSAIDs, resulted in augmented afigsinmatory activity with diminished ulcerogenidedt [5, 6].
Certain compounds bearing heterocyclic nucleustlik@zolidinone have been reported to possessfisigni anti-
inflammatory activity [7]. Further, H-thiazolidinones have been reported to possesgsdivi@ological activities,
such as antibacterial [8, 9], anti-inflammatory ,[1Id], anti-HIV [12], anticancer [13], anticonvulga[14], etc.
These reports prompt us to undertake the syntlodsisome derivatives of ibuprofen bearingl-thiazolidinone
moiety with the expectation that the title compasimdight be having the comparable anti-inflammatactivity
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with reduced ulcerogenic potential. All the compdsinvere characterized on the basis of their spedata.
Compounds were studied for their anti-inflammatactivity. They were also screened for ulcerogewieptial.

MATERIALS AND METHODS

The chemicals used in the present study were ofLRRjrade obtained from Spectrochem, Qualigens, &ank
Titanic, S.D. Fine, Hi-Media and Merck and werediggthout further purification. All the reactionseve carried out
under pescribed laboratory conditions and the prtsdwere purified by recrystallization. Melting pté were

determined in open capillaries in an electric appear and were uncorrected. Purity of the synthdsipenpounds
were checked by TLC using silica gel G as a statipmphase in different solvent systems as a mgiiese and
iodine vapors as a detecting agent. Methyl esteydrazide Il and aryl hydrazones Il of ibuprofeere prepared
according to the procedure given in the literafdfg.

General procedure for the synthesis of 2-(4-isobutylphenyl)-N-(4-oxo-2-arylthiazolidin-3-\t) propanamides
(IVa-g)

A mixture of hydrazide hydrazones (0.025 M) andghycolic acid (0.025 M, 2.25 mL) were taken in DNB0
mL) containing a pinch of anhydrous Zn@hd refluxed for about 6 hours. The reaction mixtwas cooled and
poured on to crushed ice. The solid thus obtained WVitered, washed with water and the product was
crystallized from rectified spirit. Physico-chemidata of the title compounds are presented inTtige .

Table I: Physico-chemical data of 2-(4-isobutylpheyl)-N-(4-oxo-2-arylthiazolidin-3-yl) propanamides (Va-g)

Compound Code R Molecular Formula| M.P. (°C)| Yield %0)
1Va H C21H24N202S 110-112 81
Vb Cl C21H23CIN202 10€-10€ 83
Ve Br C21H23BrN202S 103-105 82
Ivd F C21H23FN202S 132-134) 80
Ve OH C21H24N203S 165-167| 78
\i OCH3 C22H26N203S 114-116§ 79
Vg NO2 C21H23N304S 145-147 85

Spectral Data of the title compounds:

2-(4-isobutylphenyl)-N-(4-oxo-2-phenylthiazolidin-3yl) propanamide (IVa):

IR (KBr, cm™): 3370 (N-H stretching for amide group), 1680 (C=€tshing for amide carbonyl), 2886 (Alkyl
CH stretching).

1H NMR (300 MHz CDCI3, 6 ppm): 7.02-7.61 (m, Ar), 8.14 (s, NH), 8.78 (s, CH),3(8, 2H, benzyl C}J.
2-(4-isobutylphenyl)-N-(4-oxo-2-(4-chlorophenyl) tlazolidin-3-yl) propanamide (IVb):

IR (KBr, cm™): 3371 (N-H stretching for amide group), 1682 (C=€tshing for amide carbonyl), 2885 (Alkyl
CH stretching).

1H NMR (300 MHz CDCI3, 6 ppm): 7.06-7.67 (m, Ar), 8.14 (s, NH), 8.78 (s, CH),3(8, 2H, benzyl C}.

2-(4-isobutylphenyl)-N-(4-oxo-2-(4-bromophenyl) thkzolidin-3-yl) propanamide (IVc):

IR (KBr, cm™): 3369 (N-H stretching for amide group), 1684 (C=€etshing for amide carbonyl), 1188 (C-Br
stretching for aromatic Bromine), 2884 (Alkyl CHetthing).

1H NMR (300 MHz CDCI3, 6 ppm): 7.05-7.68 (m, Ar), 8.15 (s, NH), 8.79 (s, CH),23(8, 2H, benzyl C}.

2-(4-isobutylphenyl)-N-(4-oxo-2-(4-florophenyl) thazolidin-3-yl) propanamide (IVd):

IR (KBr, cm™): 3371 (N-H stretching for amide group), 1678 (Ca€etshing for amide carbonyl), 1550 (-N-O
stretching for aromatic nitro group), 2880(Alkyl Gittretching).

1H NMR (300 MHz CDCI3, 6 ppm): 7.04-7.62 (m, Ar), 8.13 (s, NH), 8.75 (s, CH),3(8, 2H, benzyl C}.

2-(4-isobutylphenyl)-N-(4-oxo-2-(4-hydroxyphenyl) hiazolidin-3-yl) propanamide (IVe):

IR (KBr, cm™): 3379 (N-H stretching for amide group), 1667 (C=@etshing for amide carbonyl), 3401(O-H
stretching of aromatic ring), 2891 (Alkyl CH streitog).

1H NMR (300 MHz CDCI3, 6 ppm): 7.01-7.66 (m, Ar), 8.02 (s, NH), 8.77 (s, CH),8(8, 2H, benzyl CH.

276
Scholar Research Library



Sandeep Jairet al Der Pharmacia Lettre, 2016, 8 (1):275-280

o MeOH o
—_—
H,S0,
OH OCHj
Ibuprofen
Methyl ester ofibuprofen (I)
NH,NH,.H,O o Ar-CHO
MeOH AcOH/MeOH
NHNH,

Hydrazide ofibuprofen (II)

R
o}
HSCH@COOH
N/N\C ZnCL/DMF
H H
R
Aryl hydrazones ofibuprofen (Ila-g)
Compound R
IVa H
H IVb Cl
N IVe Br
~n 1vd F
S IVe OH
o IvVf OCH;
Ivg NO,
(0]

2-(4-isobutylphenyl)-N-(4-0xo0-2-arylthiazolidin-3-yl) propanamides (IVa-g)

Scheme 1: Synthesis of 2-(4-isobutylphenyl)-N-(4-0x0-2-arylthiazolidin-3-yl) propanamides

2-(4-isobutylphenyl)-N-(4-oxo-2-(4-methoxyphenyl)Hiazolidin-3-yl) propanamide (IVf):

IR (KBr, cm ™): 3374 (N-H stretching for amide group), 1659 (Cstétching for amide carbonyl), 2890 (Alkyl CH
stretching), 1240 (C-O of Methoxy).

1H NMR (300 MHz CDCI3, 8 ppm): 1.14 (d, CH3), 9.91 (q, CH), 7.00-7.59 (m, ArQ3(s, NH), 3.78 (s, 3H,
OCHg), 3.87 (s, 2H, benzyl CHl
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2-(4-isobutylphenyl)-N-(4-oxo-2-(4-nitrophenyl) thazolidin-3-yl) propanamide (IVg)

IR (KBr, cm™): 3382 (N-H stretching for amide group), 1678 (Caetshing for amide carbonyl), 1550 (-N-O
stretching for aromatic nitro group), 2880(Alkyl Gittetching).

1H NMR (300 MHz CDCI3, 8 ppm): 7.04-7.62 (m, Ar), 8.13 (s, NH), 8.75 (s, CH),48(8, 2H, benzyl C}.

Pharmacological Evaluation
All the protocol of the animal activity has beerpegpved by Institutional Animal Ethics CommitteeldAU, Hisar
and all the compounds synthesized were evaluatezhféinflammatory activity and ulcerogenic potaht

Anti-inflammatory activity

This method depends on inhibition of edema caugethlrageenan. The edema was measured by plethysterom
All animals were weighed and numbered. A mark waslenon one of the hind paw beyond tibiotarsal jon¢tso
that every time hind paw was dipped in column ufhtofixed mark to ensure constant paw volume.imhial paw
volume of each rat was noted by mercury displacénTére animals were divided into nine groups. Inhegroup,
six rats were kept. One group was taken as coftestageenan induced), one standard (Ibuprofenyemeining
seven groups for the compound to be tested. TooapgrStandard Ibuprofen orally administered andest of
groups the test compounds (100mg/kg) were giveequimolar quantities (based on weights of rats)yorRaw
edema was induced in unanesthesized rats by iofeoficarrageenan (0.1 mL of 1% w/v carrageenatill disater
solution) into the plantar region of right hind pafter 30 min of drug administration. Paw volumeswaeasured
using plethysmometer after the injection of careagan at 2 hr and 4 hr intervals of drug adminisiraf16, 17].
The percentage inhibition of inflammation was cldted for Ibuprofen sodium and test compounds Iipviang
formula:

(%) Inhibition = 1- Vt/Vc

Where Vt and Vc are the mean relative changesdrvtitume of paw edema in the test and control ismdy. All
the results were expressed as mean + standardidevi@D). Data was analyzed using student unpaitedt and
critical range for significance difference betwdei groups of observations was taken as p < 006310.01 and p
< 0.05. Biological activity data of synthesized gwunds is summarized in Table II.

Table II: Anti-inflammatory activity of synthesized title compounds (IVa-g)

Compound Name % Anti-inflammatory activity + SD
2 hours 4 hours
Control

Standard (lbuprofen) 41.59 +4.39 52.53 + 3.55
lva 22.88+4.2 30.74 + 2.4
Vb 26.84 £4.32 34.72+3.18
Ve 24.40+5.51 32.33+2.11
Ivd 32.66 + 3.64 51.34+3.76
Ve 31.63+4.12 49.58 +5.93
IVf 30.19 +3.97 49.30 +1.69
Vg 25.30+£4.54 30.36 +3.43

Evaluation of Ulcerogenic Potential

Ulcerogenic test was done according to Cioli ef18]. Rats were divided into different groups catisig of six
animals each. Ulcerogenic activity was evaluatddradral administration of test compounds 20 mglkgedy
mass. Control rats received orally, the vehiclegemsion of 1% carboxy methylcellulose). Food kttwater was
removed 24 h before administration of the test caumpls. After the drug treatment, the rats werenfeanal diet
for 17 h and were then sacrificed. The stomach neasved and opened along the greater curvaturdhesasith
distilled water and cleaned gently by dipping ifdirea The mucosal damage was examined by means of a
magnifying glass. For each stomach the mucosal games assessed according to the following scaystem:
0.5 redness; 1.0 spot ulcer; 1.5 hemorrhagic streak ulcers > but5; 3.0 ulcers > 5. The mean score of each
treated group minus the mean score of control gnoap regarded as the severity of gastric mucosalada.
Biological activity data of synthesized compourglsummarized in Table Ill.
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Table 1lI: Anti-ulcer activity of synthesized title compounds (IVa-g)

Ulcerogenic activit
Compound Name (mean sevgrity index tySEM)

Control 0.0+ 0.0
Standard (Ibuprofen) 1.8+0.:
IVa 0.5+0..

IVb 0.6+0.1

Ve 0.6 +0.2

Ivd 0.8 +0.2

Ve 0.5 +0.1

\Yii 0.6 £0.

Vg 0.5+0..

RESULTS AND DISCUSSION

The various thiazolidinone derivatives of lbuprofemre synthesised according to tbeheme 1 Reaction of
ibuprofen with excess of methanol presence of auinated sulfuric acid gave methyl ester of ibupnofevhich on
further treatment with excess of hydrazine hydiatd methanol yielded ibuprofen hydrazide 1. Contpuinso
formed on refluxing with required aromatic aldehydle methanol in the presence of few drops of glaaietic acid
yielded aryl hydrazones Il which on further reaatiwith of thioglycolic acid in DMF, containing aingh of
anhydrous ZnGlfurnished the title compounds IV. The compoundsenastained in good to excellent yield. The
melting points of compounds varied from 98-168°Qe Tcompletion of each reaction was monitored by TLC
spotting with the Rf values duly calculated. Theute of the physico-chemical properties of all fisgnthesized
compounds is as shown in Table |. The structuresieflly synthesized compounds were characterized by
spectroscopic techniques. Infrared spectra showstrétching peak in the range of 3370-3385 amereas amide
carbonyl (C=0) peak was observed in the range @&0416680 cm-1. Proton NMR spectra spectra of tHe tit
compounds exhibited the downfield single-8.2 ppm onwards indicating the presence of azoamettprotons.
Compounds also exhibited a singlet & 4.0 ppm due to (S-CH2-C) and another singlet &i6-0 ppm due to (N-
CH-S) thereby revealing the formation of 1,3-thiadino-4-one ring. All the synthesised title compasnwere
screened for their anti-inflammatory and ulcerogepdtential. The compounds exhibited moderate gaiftant
anti-inflammatory activities whereas all the compdsi were found to exhibit less ulceration thanstia@dard drug.

CONCLUSION

Present study describes the synthesis of ibuprdéivatives bearing H-thiazolidinone derivatives. All the title
compounds were characterized by physic-chemical spedtral techniques. Compounds were evaluateth&ir

anti-inflammatory activity. All the compounds exh#éd moderate to significant activity. These welsoacreened
for ulcerogenic potential. All the compounds weosirfd to show less ulceration than the standard.drbgse
findings suggest the synthesis of some more déresf ibuprofen bearing thiazolidinone and eveduhem for

anti-inflammatory activity and ulcerogenic potehtia
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