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ABSTRACT

Novel series of benzoxazole derivatives were pezghdry the condensation of methyl-2-(2-
aminothiazol-5-ylamino) benzo[d]oxazole-5-carboxglavith various aromatic aldehydes. The
structures of the synthesized compounds wereVN3 assigned on the basis of elemental
analysis, IR,'H NMR and mass spectroscopy. These compounds \eeresaeened for anti-
inflammatory activity. The recorded percentage ohibition showed a significant anti-
inflammatory activity when compared to the refeeeranti-inflammatory drug diclofenac
sodium.

Key words: Benzoxazole, Carrageenan - induced rat paw edentaimlammatory activity.

INTRODUCTION

Recent observations suggest that substituted bemates and related heterocycles, possess
potential activity with lower toxicities in the cimtherapeutic approach in man [1, 2].Careful
literature survey revealed that targets contaihi@gzoxazole moiety, either isolated from plants
or accessed by total synthesis, have remarkableodal activities [3]. For example
antimicrobial [4] Antihistaminic [5], antiparasi8c[6], herbicidal [7], antiviral [8], antiallergic
[9], and antihelmintic [1] activities. Anti-inflamatory activity of benzoxazole derivatives were
also reported in the literature. Particularly, aiese of synthesis of Schiff's bases (N'-
benzylidene-2-alkylbenzoxazole-5-carbohydrazide)etyohave been reported to possess anti-
inflammatory activity [10]. Derivatives of thiazolbave antibacterial (Khalil et al, 2009),
antitubercular [12], anticonvulsant activity [13]ndh anticancer activity [14] properties.
Moreover, the thiazole nucleus is present in maoghpounds that have anti-inflammatory
(Shivarama Holla et al, 2003). In the present studg thiazole moiety was connected to the
benzoxazole moiety 2-position, (W15) (Table. I), to combine different pharmacophores o
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one scaffold. Due to broad spectrum of activitegsorted in the literature so far, we herein report
the synthesis of a novel series of methyl-2-(2-gyédeneamino) thiazole-4-ylamino)
benzoxazole-5-carboxylate derivatives {Wll15) as the target compounds in order to examine
their anti-inflammatory potential in comparisorthvicontrol drug.

MATERIALSAND METHODS

All the melting points were determined by a digitalelting point apparatus and were
uncorrected. IR spectra were recorded on a Perkime/E377 spectrophotometetd NMR
spectra were measured on Bruker AV 400 MHz usingSOMas a solvent and TMS as an
internal standard.

Synthesis of Methyl-3-nitro-4-hydroxybenzoate (1)

To a solution of aluminium nitrate (40g) in acedicid- acetic anhydride (1:1) mixture (160ml),
was added an appropriate phenol (40g) in smalliggt while cooling and shaking
occasionally. The reaction mixture was left at rommperature for 1.5 h while shaking the
contents intermittently to complete the nitratidrhe resulting brown solution was diluted to
complete the nitration. The resulting brown solatiwas diluted with ice-cold water and
acidified with concentrated nitric acid to get dlkyy yellow precipitate. It was filtered washed
with small quantity of methanol and purified by mgstallization from alcohol to get a yellow
crystalline solid (44g, 85%), m.p 7G.

Synthesis of Methyl-3-amino-4-hydroxybenzoate (I1)

4-carbomethoxy-2-nitrophenol (I, 10 g) was dissdlva boiling alcohol (50%, 100ml) and
sodium dithionite was added to this boiling alcobolution until it becomes almost colorless.
Then the alcohol was reduced to one-third of iteiwm@ by distillation and the residual liquid
was triturated with crushed ice. The resulting deks, shiny product was filtered, and dried in
the air. Its purification was effected by recryktakion from benzene to get colorless, shiny
scales (5.1 g; 60%) m.p 123.

Synthesis of methyl-2-(2-chloroacetamido) benzoxazole-5-carboxylate (111)
4-carbomethoxy-2-aminophenol (ll, 1.3 mol) was diged in 1l. methyl alcohol and cooled the
solution to §C by adding chopped ice. A cold suspension of cganbromide (1.5 mol) in 1l.of
water was added over a period of 5Smin with rapintisg. The reaction mixture was stirred for
0.75h at room temperature, solid sodium bicarl(B mol) in small portions over a period of
1.5 h was added to bring thé .5 -7.0. Stirring was continued for another 1he Bolid was
separated by filtration, washed with cold water andrecrystallization from ethyl alcohol has
resulted white solid, yield 70% and m.p is 238

Synthesis of methyl 2-(2-chloroacetamido)benzo[ d]oxazole-5-carboxylate (1V)

A mixture of methyl-2-aminobenzoxazole-5-carboxglétl, 0.01mol) and chloroacetyl chloride
(0.01mol) was taken in 20 ml of dry benzene andréaetion mixture was refluxed for 5h on a
water bath. The solvent was evaporated and thduesvas washed first with benzene and then
with Petroleum ether. The compound was recrystllizom suitable solvent(s). The compound
was found to be containing yield 72% and m.p is°C77
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Microwave synthesis of methyl-2-(2-aminothiazol-5-ylamino)benzo[d] oxazole-5-carboxylate
V)

Methyl-2-(2-chloroacetamido) benzo[d]oxazole-5-caydate (IV, 0.01lmol) and thiourea
(0.01mol) were dissolved in 10ml of absolute aldahoconical flask. The conical flask was
hanged with a funnel and was subjected to microviiaadiation at 480 Watts for 5min in LG-
Microwave oven. The reaction was monitored by TLAfter the completion of the reaction the
contents were cooled and triturated with crushed tlse separated solid was filtered, washed
with 1% NaHCQ solution and purified by recrystallization from atiol and water mixture
found to be containing yield 97% and m.p 989 The IR Spectrum (KBr) of the compound
exhibited characteristic absorption bands {rat: 3450 (NH), 3146 (NH), 1672 (C=0),
1626(C=C), 1528 (C=N), 1342 (C-O-C), 1142(C=S). PMPectrum (DMSO- of the
compound has been found to exhibit proton sigréafspm) at: 8.3(s, 1H, Ar-H), 7.8 (d, 1H, Ar-
H), 7.6 (d, 1H, Ar-H), 7.0 (s, 1H, CH, thiazolag), 6.3 (s, 2H, NB), 5.5 (s, 1H, NH), 3.9 (s,
3H, CH).

H3COOC\ :: HSCOOC\Oi HsCOOC NH2

OH

HaCOOC HaCOOC
D
BﬁNHCOCHzC' - \Oiym
0 o
1l

v

HsCOOC

OO,

N——CH.Ar

A= Ac,0 + AcOH/ ALLNO,
B= Na,S,0,/ 50% MeOH

C= CMBr/ MeOH

D= CICH,COCI/ dry benzene
E=Thiourea/ EtOH

F= Ar.CHO/ EtOH + AcOH

Figurel: Scheme-1
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Microwave synthesis of Methyl-2-(2-(aryylideneamino)thiazol-5-ylamino)benzo[d]oxazole-5-
carboxylates (VI 1-15)

Methyl-2-(2-aminothiazol-4-ylamino)benzoxazole-5fmaxylate (V,0.01mol) and appropriate
aromatic aldehydes viz. 4-dimethylaminopheny;:t-butylphenyl, Anisyl, phenyl, 4-
hydroxyphenyl,4-nitrophenyl, Veratryl, Cinnamyl, 4&%-trimethylphenyl, 4-tolyl, 2-
hydroxyphenyl, 4-bromophenyl, 4-chlorophenyl, Znihyl, 1-naphthyl (0.015mol) were taken
into a conical flask and were dissolved in 10mlatisolute alcohol. The conical flask was
hanged with a funnel and was subjected to microviiaadiation at 480 Watts for 7min in LG-
Microwave oven. The reaction was monitored by TO®e reaction mixture was cooled and
triturated with crushed ice; the separated solig Viliered, washed with 1% NaHG®olution
and purified by recrystallization from ethanol amdhter mixture. The compounds were
characterized by spectral data (Physical Data Rtedén Table-1).

Tablel: Physical data of methyl 2-(2-(benzylideneamino) thiazol-4-ylamino) benzoxazol e-5-carboxylates (V1)

H5;CO N
OC\C[ >_N
(@]

=

N=CH-Ar
Cormpd Ar Molecular Formmula  Melting Pomt (O co o Tield (%)
(VI
1 4-dimethylamino phenyl  Co Higls 053 208 20
z 4—1‘:'—]2'1_11:}?11} hEﬂ}Fl CQ3H22N4 033 301 93
3 4-methoxyphenyl CagH g4 004 5 280 ol
4 Phen}rl C19H14N403S 20 9z
5 4-hydroxy phenyl CaH M Cgs 228 35
! 4—ﬂitI‘Op hE‘I‘l}Fl C19H13N5 OSS 299 a7
7 3,4 dunethoxyp hEﬂ}Fl C19H13N4 DSS 226 96
g Cinnarmyl Ca Hy sHas 3 240 2
o 3,4, 5trimethylphenyl g a4 055 238 35
10 4—meth}r1p hEH}Fl CgquﬁN.q 033 303 21
11 Z—hydI‘OX'}?p hEﬂ}Fl C19H14N4 (:343 234 21
12 4-bromophenyl CreH 3B O 5 305 a0
13 4-chlorophenyl eH 3004055 222 Q0
14 Z-Haphth}rl CQ3H15N4 033 341 a0
15 1 -naphth}rl CQ3H15N4 033 322 21

Compound VI 1. Methyl-2-(2-(4-(dimethylamino)benzylideneamino)thiazol-5-ylamino)
benzo[ d] oxazole-5-carboxyl ate
Methyl-2-(2-aminothiazol-5-ylamino)benzo[d]oxaz&@eczarboxylate (V,0.0lmol) and 4-
dimethylaminophenyl (0.015mol) were taken into aical flask and were dissolved in 10ml of
absolute alcohol. The conical flask was hanged wifannel and was subjected to microwave
irradiation at 480 Watts for 7min in LG-Microwaveem. The reaction mixture was cooled and
triturated with crushed ice; the separated solid Wéered, washed with 1% NaHG®olution
and purified by recrystallization from ethanol amater mixture.
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'H NMR (DMSO-d): 5 8.8 (s, 1H, ArH), 8.2(s, 1H, CH), 8.1 (d, 1H,ArH)0 (d, 1H, ArH),7.5
(d, 2H, ArH), 6.8(d, 2H, ArH), 6.3 (s, 1H, ArH, #xole ring), 5.2 (s, 1H, NH), 3.9 (s, 3H, &H
3.0 (s, 6H, (CH)3); IR (KBr) CM™: 3096 (NH), 1683 (C=0), 1640(C=C), 1576 (C=N), 242-
0O-C), 1383(C=S), MSni/z): M™: 422.1,Anal. Calcd for G;H:gNsOsS : C, 59.84; H, 4.54; N,
16.62; O, 11.39; S, 7.61.

Compound Vi 2: methyl-2-(2-(4-tert-butylbenzylideneamino)thiazol-5-ylamino)
benzo[ d] oxazol e-5-carboxyl ate
Methyl-2-(2-aminothiazol-5-ylamino)benzo[d]oxaz&@eczarboxylate (V,0.01mol) and 4-
butylbenzaldehyde (0.015mol) were taken into a @anilask and were dissolved in 10ml of
absolute alcohol. The conical flask was hanged wifannel and was subjected to microwave
irradiation at 480 Watts for 7min in LG-Microwaveem. The reaction mixture was cooled and
triturated with crushed ice; the separated solid Vileered, washed with 1% NaHGG®olution
and purified by recrystallization from ethanol amater mixture.

'H NMR (DMSO-d): 8.7 (s, 1H, ArH), 8.2(s, 1H, CH), 8.1 (d, 1H,ArH)0 (d, 1H, ArH),7.5
(d, 2H, ArH), 7.1(d, 2H, ArH), 6.0 (s, 1H, ArH, #xole ring), 5.4 (s, 1H, NH), 3.9 (s, 3H, &H
1.3(s, 9H, (CH)3); IR (KBr) CM™: 3091 (NH), 1681 (C=0), 1642 (C=C), 1577 (C=N)434C-
0O-C), 1381 (C=S), MSni/z): M": 435.1,Anal. Calcd for GsH,:N40sS: C, 63.58; H, 5.10; N,
12.89; O, 11.05; S, 7.38.

Compound Vi 3 methyl-2-(2-(4-methoxybenzylideneamino)thiazol-5-ylamino)
benzo[ d] oxazole-5-carboxyl ate
Methyl-2-(2-aminothiazol-5-ylamino)benzo[d]oxazd@eczarboxylate (V,0.0lmol) and 4-
methoxybutylbenzaldehyde (0.015mol) were taken mtoonical flask and were dissolved in
10ml of absolute alcohol. The conical flask was deghwith a funnel and was subjected to
microwave irradiation at 480 Watts for 7min in LGdvbwave oven. The reaction mixture was
cooled and triturated with crushed ice; the sepdrablid was filtered, washed with 1% NaH{O
solution and purified by recrystallization from atiol and water mixture.

'H NMR (DMSO-d): 8 8.9 (s, 1H, CH), 8.7 (s, 1H, CH), 8.1 (d, 1H,ArB)0(d, 1H, ArH),7.8

(d, 2H, ArH), 7.1 (d, 2H, ArH), 6.2 (s, 1H, ArH,i#izole ring), 5.0 (s, 1H, NH), 3.9 (s, 3H, €H
), 3.8 (s, 3H, OCHl); IR (KBr) CM™: 3068 (NH), 1687 (C=0), 1645 (C=C), 1512 (C=N)324
(C-0-C), 1371 (C=S), MIf/z):M™: 409.0,Anal. Calcd for GoH1eN4O4S: C, 58.81; H, 3.95; N,
13.72; O, 15.67; S, 7.85.

Compound VI 4. methyl-2-(2-(benzylideneamino)thiazol-5-ylamino)benzo[ d] oxazol e-5-
carboxylate

Methyl-2-(2-aminothiazol-5-ylamino)benzo[d]oxaz&@ecarboxylate (V,0.01mol) and
benzaldehyde (0.015mol) were taken into a conleakfand were dissolved in 10ml of absolute
alcohol. The conical flask was hanged with a furarel was subjected to microwave irradiation
at 480 Watts for 7min in LG-Microwave oven. Theatan mixture was cooled and triturated
with crushed ice; the separated solid was filteremhed with 1% NaHC£3olution and purified
by recrystallization from ethanol and water mixture
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'H NMR (DMSO-d): 5 8.6 (s, 1H, ArH), 8.1(s, 1H, CH), 8.0 (d, 1H,ArH)9 (d, 1H, ArH),7.5
(d, 2H, ArH), 7.0(t, 3H, ArH), 6.1 (s, 1H, ArH, #mole ring), 5.4 (s, 1H, NH), 3.8 (s, 3H, ©H

IR (KBr) CM™: 3076 (NH), 1679 (C=0), 1646(C=C), 1580 (C=N), 842-O-C), 1373 (C=S),
MS (m/z):M™: 379.0,Anal. Calcd for GgH14N4OsS: C, 60.31; H, 3.73; N, 14.81; O, 12.68; S,
8.47.

Compound Vi 5 methyl-2-(2-(4-hydroxybenzylideneamino)thiazol-5-ylamino)
benzo[ d] oxazol e-5-carboxyl ate
Methyl-2-(2-aminothiazol-5-ylamino)benzo[d]oxaz&@eczarboxylate (V,0.0lmol) and 4-
hydroxy benzaldehyde (0.015mol) were taken intordaal flask and were dissolved in 10ml of
absolute alcohol. The conical flask was hanged wifannel and was subjected to microwave
irradiation at 480 Watts for 7min in LG-Microwaveem. The reaction mixture was cooled and
triturated with crushed ice; the separated solid Vileered, washed with 1% NaHGG®olution
and purified by recrystallization from ethanol amater mixture.

'H NMR (DMSO-&): 89.2 (S,1H,0H), 8.9 (s, 1H, ArH), 8.5 (s, 1H, CH)1§d, 1H,ArH),
8.0(d, 1H, ArH),7.7 (d, 2H, ArH), 6.8(d, 2H, ArH§.4 (s, 1H, ArH, thiazole ring), 4.6(s, 1H,
NH), 3.7 (s, 3H, CHl); IR (KBr) CM™: 3091 (NH), 1699 (C=0), 1676 (C=C), 1580 (C=N)5%4
(C-0-C), 1371 (C=S), MSnf/z):M™: 395.0,Anal. Calcd for GgH14N404S: C, 57.86; H, 3.58; N,
14.21; O, 16.23; S, 8.13.

Compound VI 6: methyl-2-(2-(4-nitrobenzylideneamino)thiazol-5-ylamino)benzo[ d] oxazol e-5-
carboxylate

Methyl-2-(2-aminothiazol-5-ylamino)benzo[d]oxazd@eczarboxylate (V,0.01mol) and 4-nitro
benzaldehyde (0.015mol) were taken into a conleakfand were dissolved in 10ml of absolute
alcohol. The conical flask was hanged with a furarel was subjected to microwave irradiation
at 480 Watts for 7min in LG-Microwave oven. Theatan mixture was cooled and triturated
with crushed ice; the separated solid was filtevemhed with 1% NaHC43olution and purified
by recrystallization from ethanol and water mixture

'H NMR (DMSO-d;): 58.6 (s, 1H, CH), 8.4 (s, 1H,ArH), 8.3 (d, 2H, ArBIL (d, 1H, ArH), 7.9
(d, 1H, ArH), 7.8 (d, 2H, ArH), 6.5 (s, 1H, ArH,i#zole ring), 5.5 (s, 1H, NH), 3.8 (s, 3H,
OCHs ); IR (KBr) CM™: 3091 (NH), 1692 (C=0), 1684 (C=C), 1582 (C=N)434C-O-C),
1373 (C=S), MSr/z):M™: 424.0,Anal. Calcd for GoH1aNsOsS: C, 53.90; H, 3.09; N, 16.54; O,
18.89; S, 7.57.

Compound \ 7. methyl-2-(2-(3,4-dimethoxybenzylideneamino)thiazol-5-ylamino)
benzo[ d] oxazole-5-carboxyl ate
Methyl-2-(2-aminothiazol-5-ylamino)benzo[d]oxazd@eczarboxylate (V,0.01mol) and 3, 4-
dimethoxy benzaldehyde (0.015mol) were taken intoracal flask and were dissolved in 10ml
of absolute alcohol. The conical flask was hangét a funnel and was subjected to microwave
irradiation at 480 Watts for 7min in LG-Microwaveem. The reaction mixture was cooled and
triturated with crushed ice; the separated solid Wéered, washed with 1% NaHG®olution
and purified by recrystallization from ethanol amater mixture.

'H NMR (DMSO-a): 5 8.9 (s, 1H, ArH), 8.5 (s, 1H, CH), 8.1 (d, 1H,Ark8)0(d, 1H, ArH),7.6
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(s, 1H, ArH), 7.4 (d, 1H, ArH), 6.9 (d, 1H, ArH),%(s, 1H, ArH, thiazole ring), 4.8 (s, 1H, NH),
3.8 (s, 9H, 30CHl); IR (KBr) CM™: 3071 (NH), 1687 (C=0), 1663 (C=C), 1575 (C=N)514

(C-0-C), 1373 (C=S) , 91{/z): M": 439.0,Anal. Calcd for G;H1gN4OsS: C, 57.53; H, 4.14; N,

12.78; O, 18.25; S, 7.31.

CompoundVI 8: methyl-2-(2-(3-phenylallylideneamino)thiazol-5-ylamino)benzo[ d] oxazol e-5-
carboxylate

Methyl-2-(2-aminothiazol-5-ylamino)benzo[d]oxazd&@eczarboxylate (V,0.01mol) and and
cinnamaldehyde (0.015mol) were taken into a conilzak and were dissolved in 10ml of
absolute alcohol. The conical flask was hanged witannel and was subjected to microwave
irradiation at 480 Watts for 7min in LG-Microwaveenm. The reaction mixture was cooled and
triturated with crushed ice; the separated solig Viliered, washed with 1% NaHG®olution
and purified by recrystallization from ethanol amater mixture.

'H NMR (DMSO-d): 8 8.8 (s, 1H, ArH), 8.1 (d, 1H,ArH), 8.0(d, 1H, Arf)6 (t, 2H, ArH), 7.5
(s, 1H, CH), 7.4 (t, 2H, ArH), 7.3(t, 1H, ArH),7(8, 1H, CH), 6.4 (s, 1H, ArH, thiazole ring),
5.6 (s, 1H, CH), 4.2 (s, 1H, NH), 3.7 (s, 3H, OQHIR (KBr) CM™: 3088 (NH), 1681 (C=0),
1667 (C=C), 1573 (C=N), 1455 (C-O-C), 1371 (C=S)S Nm/z): M*: 405.1,Anal. Calcd for
Cx1H16N4OsS: C, 62.36; H, 3.99; N, 13.85; O, 11.87; S, 7.93.

Compound \ 9 methyl-2-(2-(3,4,5-trimethylbenzylideneamino)thiazol-5-ylamino)
benzo[ d] oxazole-5-carboxyl ate
Methyl-2-(2-aminothiazol-5-ylamino)benzo[d]oxaz&@eczarboxylate (V,0.01mol) and 3,4,5-
trimethyl benzaldehyde (0.015mol) were taken intmaical flask and were dissolved in 10ml of
absolute alcohol. The conical flask was hanged witannel and was subjected to microwave
irradiation at 480 Watts for 7min in LG-Microwaveem. The reaction mixture was cooled and
triturated with crushed ice; the separated solig Viliered, washed with 1% NaHG®olution
and purified by recrystallization from ethanol amater mixture.

'H NMR (DMSO-d): 8.7 (s, 1H, ArH), 8.6 (s, 1H,CH), 8.1 (d, 1H, ArBID (d, 1H, ArH), 7.3
(d, 2H, ArH), 6.1 (s, 1H, ArH, thiazole ring), 4(8, 1H, NH), 3.8 (s, 3H, OC4$), 2.3 (s, 6H,
2CHs), 2.1 (s, 1H, Ch); IR (KBr) CM™: 3090 (NH), 1674 (C=0), 1660 (C=C), 1569 (C=N),
1449 (C-0O-C), 1367 (C=S), M3n(z): M™: 421.1,Anal. Calcd for G,H20N40sS: C, 62.84; H,
4.79; N, 13.32; O, 11.41; S, 7.63.

Compound Vi 10: methyl-2-(2-(4-methylbenzylideneamino)thiazol-5-ylamino)
benzo[d] oxazole-5-carboxyl ate
Methyl-2-(2-aminothiazol-5-ylamino)benzo[d]oxazd&@eczarboxylate(V,0.01mol) and 4-methyl
benzaldehyde (0.015mol) were taken into a conlaakfand were dissolved in 10ml of absolute
alcohol. The conical flask was hanged with a furarel was subjected to microwave irradiation
at 480 Watts for 7min in LG-Microwave oven. Theatan mixture was cooled and triturated
with crushed ice; the separated solid was filtevemhed with 1% NaHC43olution and purified
by recrystallization from ethanol and water mixture

'H NMR (DMSO-a): 8.8 (s, 1H, CH), 8.6 (s, 1H,ArH), 8.1 (d, 1H, A(BIp (d, 1H, ArH), 7.7
(d, 2H, ArH), 7.2 (d, 2H, ArH), 6.3 (s, 1H, ArH,i#zole ring), 5.1 (s, 1H, NH), 4.0(s, 3H, OgH
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), 2.3 (s, 3H, CH); IR (KBr) CM™*: 3092 (NH), 1695 (C=0), 1689 (C=C), 1589 (C=N)584C-
0O-C), 1371 (C=S), MSnfi/z): M*:393.1, Anal. Calcd for GoH1gN4OsS: C, 61.21; H, 4.11; N,
14.28; O, 12.23; S, 8.17.

Compound Vi 11: methyl-2-(2-(2-hydroxybenzylideneamino)thiazol-5-ylamino)
benzo[ d] oxazole-5-carboxyl ate
Methyl-2-(2-aminothiazol-5-ylamino)benzo[d]oxazd@eczarboxylate (V,0.0lmol) and 2-
hydroxy benzaldehyde (0.015mol) were taken intordaal flask and were dissolved in 10ml of
absolute alcohol. The conical flask was hanged witainnel and was subjected to microwave
irradiation at 480 Watts for 7min in LG-Microwaveem. The reaction mixture was cooled and
triturated with crushed ice; the separated solig Vileered, washed with 1% NaHG®olution
and purified by recrystallization from ethanol amater mixture.

'H NMR (DMSO-d): & 11.2 (S,1H,0H), 8.9 (s, 1H, ArH), 8.6 (s, 1H, C@)1 (d, 1H,ArH),
8.0(d, 1H, ArH),7.6 (d, 1H, ArH), 7.5 (t, 1H, ArHY,.2 (t, 1H, ArH), 7.0 (t, 1H, ArH), 6.3 (s,
1H, ArH, thiazole ring), 5.0 (s, 1H, NH), 3.9 (5,814 ); IR (KBr) CM™: 3088 (NH), 1697
(C=0), 1666 (C=C), 1578 (C=N), 1454 (C-O-C), 13T58§), MS (n/z):M": 395.0,Anal. Calcd
for C1gH14N4O4S: C, 57.86; H, 3.58; N, 14.21; O, 16.23; S, 8.13.

Compound \ 12: methyl-2-(2-(4-bromobenzylideneamino)thiazol-5-ylamino)
benzo[ d] oxazole-5-carboxyl ate
Methyl-2-(2-aminothiazol-5-ylamino)benzo[d]oxazd&@eczarboxylate(V,0.01mol) and 4-bromo
benzaldehyde (0.015mol) were taken into a conleakfand were dissolved in 10ml of absolute
alcohol. The conical flask was hanged with a furarel was subjected to microwave irradiation
at 480 Watts for 7min in LG-Microwave oven. Theatan mixture was cooled and triturated
with crushed ice; the separated solid was filtevemkhed with 1% NaHC43olution and purified
by recrystallization from ethanol and water mixture

'H NMR (DMSO-d): 8.7 (s, 1H, CH), 8.5 (s, 1H, CH), 8.0 (d, 1H,Arf)9(d, 1H, ArH),7.6
(d, 1H, ArH), 7.5 (d, 2H, ArH), 7.3 (d, 2H, ArH)5.9 (s, 1H, ArH, thiazole ring), 5.0 (s, 1H,
NH), 3.9 (s, 3H, CH); IR (KBr) CM™*: 3093 (NH), 1693 (C=0), 1679 (C=C), 1583 (C=N)464
(C-0-C), 1376 (C=S), MS1f/z): M™: 458.1,Anal. Calcd for GoH1aBrN4OsS: C, 49.90; H, 2.87;
Br, 17.47; N, 12.25; O, 10.50; S, 7.01.

Compound Vi 13: methyl-2-(2-(2-chlorobenzylideneamino)thiazol-5-ylamino)
benzo[d] oxazol e-5-carboxyl ate
Methyl-2-(2-aminothiazol-5-ylamino)benzo[d]oxaz&@eczarboxylate(V,0.01mol) and 4-chloro
benzaldehyde (0.015mol) were taken into a conlaakfand were dissolved in 10ml of absolute
alcohol. The conical flask was hanged with a furarel was subjected to microwave irradiation
at 480 Watts for 7min in LG-Microwave oven. Theata@n mixture was cooled and triturated
with crushed ice; the separated solid was filtevemshed with 1% NaHC{3olution and purified
by recrystallization from ethanol and water mixture

'H NMR (DMSO-@&): & 8.8 (s, 1H, CH), 8.6 (s, 1H, CH), 8.1 (d, 1H,Ar8)0(d, 1H, ArH),7.7
(d, 1H, ArH), 7.5 (d, 1H, ArH), 7.4 (t, 1H, ArH),.F (t, 1H, ArH), 6.4 (s, 1H, ArH, thiazole
ring), 5.2 (s, 1H, NH), 3.6 (s, 3H, G) IR (KBr) CM™%: 3094 (NH), 1691 (C=0), 1680 (C=C),
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1581 (C=N), 1447 (C-O-C), 1374 (C=S), M®/):M*: 413.0, Anal. Calcd for GoH1sCIN,OsS:
C, 55.28; H, 3.17; Cl, 8.59; N, 13.57; O, 11.63757.

Compound VI 14: methyl-2-(2-(naphthal en-2-ylmethyl eneamino)thiazol-5-ylamino)
benzo[ d] oxazole-5-carboxyl ate
Methyl-2-(2-aminothiazol-5-ylamino)benzo[d]oxazd@eczarboxylate (V,0.0lmol) and 2-
naphthaldehyde (0.015mol) were taken into a confieak and were dissolved in 10ml of
absolute alcohol. The conical flask was hanged witannel and was subjected to microwave
irradiation at 480 Watts for 7min in LG-Microwaveem. The reaction mixture was cooled and
triturated with crushed ice; the separated solig Vileered, washed with 1% NaHG®olution
and purified by recrystallization from ethanol amater mixture.

'H NMR (DMSO-d): 5 8.7 (s, 1H, CH), 8.5 (s, 1H, CH), 8.4 (d, 1H,Ar8)3 (t, 1H, ArH),8.2
(d, 1H, ArH), 8.1(d, 1H, ArH), 8.0(d,1H, ArH),7.9(dH, ArH),7.7(t, 1H, ArH), 7.4 (t, 1H,
ArH), 6.3 (s, 1H, ArH, thiazole ring), 4.1 (s, 1NH), 3.9 (s, 3H, OCHl); IR (KBr) CM™*: 3090

(NH), 1692 (C=0), 1683 (C=C), 1585 (C=N), 1453 (&) 1370 (C=S), MSni/z):M™: 428.0,

Anal. Calcd for GgH16N4OsS: C, 64.47; H, 3.76; N, 13.08; O, 11.20; S, 7.48.

Compound VI 15: methyl-2-(1-(naphthal en-2-ylmethyl eneamino)thiazol-5-ylamino)
benzo[ d] oxazole-5-carboxyl ate
Methyl-2-(2-aminothiazol-5-ylamino)benzo[d]oxazd@eczarboxylate (V,0.0lmol) and 1-
naphthaldehyde (0.015mol) were taken into a confieask and were dissolved in 10ml of
absolute alcohol. The conical flask was hanged wifannel and was subjected to microwave
irradiation at 480 Watts for 5-7min in LG-Microwawwen. The reaction mixture was cooled
and triturated with crushed ice; the separateddsefas filtered, washed with 1% NaHgO
solution and purified by recrystallization from atiol and water mixture.

'H NMR (DMSO-d): 8.8 (s, 1H, CH), 8.5 (s,1H, CH), 8.6 (d, 1H,Arl8)2 (t, 1H, ArH),8.0
(d, 1H, ArH),7.9(d,1H, ArH), 7.8(d,1H, ArH), 7.7 (dH, ArH),7.6 (t, 1H, ArH), 7.5 (t, 1H,
ArH), 6.1 (s, 1H, ArH, thiazole ring), 4.8 (s,1HHN3.4 (s, 3H, OCHl); IR (KBr) CM™: 3093

(NH), 1689 (C=0), 1687 (C=C), 1581 (C=N), 1458 (&) 1365 (C=S), MSni/z):M": 428.0,

Anal. Calcd for G3H16N4O3S: C, 63.74; H, 5.17; N, 12.04; O, 12.20; S, 6.85.

Anti inflammatory activity

Carrageenan - induced rat paw edema method [16] emysloyed for evaluating the anti
inflammatory activity of the synthesized compoui(dk;-V1;s). Wister Albino rats of either sex
weighing approx 200- 350 g, were housed in cledgppopylene cages and kept under room
temperature (25+X), and relative humidity 40-50% in a 12 h lightidaycle. Food was
withdrawn 12 h before and during experimental holiwghis study, the animals were divided
into groups as shown in the Table-2. Acute inflarmomawas produced by sub plantar injection
of 0.1ml of 1% suspension of Carrageenan with 2% @acia in normal saline, in the right
hind paw of the rats. After oral administration tbke test compounds, the paw volume was
measured Plethysmometrically at 1, 2, 3, and 4térvals. Diclofenac sodium 10mg/ml of 2%
gum acacia in normal saline was used as standagd dr
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RESULTSAND DISCUSSION

The target compounds were synthesized accordinghéoChart-1. The required starting
material, methyl 3-amino-4-hydroxybenzoatd) was prepared in good yield (85%). The
starting materiall{) on cyclization with cyanogen bromide in methyladol on rapid stirring at
room temperature gave the product, methyl 2-aminohjeljoxazole-5-carboxylatd |).Methyl-
2-aminobenzoxazole-5-carboxylglél) on reaction with chloro acetyl chloride in dry benee
yields the compoundnethyl-2-(2-chloroacetamido) benzo[d]oxazole-5-casibate (V). methyl
2-(2-chloroacetamido)benzo[d]oxazole-5-carboxyl&té) on cyclization with thiourea gave the
compound methyl-2-(2-aminothiazol-5-ylamino)benokdzole-5-carboxylate \{) which on
reaction with various aromatic aldehydes viz, 4-atimylaminophenyl4-t-butylphenyl, Anisyl,
phenyl, 4-hydroxyphenyl,4-nitrophenyl, Veratryl in@amyl, 3,4,5-trimethylphenyl, 4-tolyl, 2-
hydroxyphenyl, 4-bromophenyl, 4-chlorophenyl,  2niyl, 1-naphthyl  conveniently
converted into the targeted compounds Methyl-2af¥a(ideneamino)thiazol-5-
ylamino)benzo[d]oxazole-5-carboxylat@sl ).

Table-2: Anti inflammatory activity of newly synthesized Compounds (V11-V11s)

Time 1.0hr % red 2.0hr % red 3.0hr % red 4.0hr % red
Carrageenan | 2.82 NA 2.97 NA 3.24 NA 3.24 NA
DFS 1.0466 62.884 1.02 65.656 0.8666 73.25 0.5333 83.53
Vg 1.5941 41,9125 1.46282 48.15(02 1.6251 49.2563 45.32 53.22*
Vi, 1.4 50.3546| 0.96667 67.4523 0.766p7 76.33f4  0313386.625***
Vij 1.2301 39.256 1.2587 41.256 1.3548 50.8941  1.359B1.61***
Vi, 1.4562 39.2254 1.6674Ff 51.1637 1.30212 69.2159 581.4| 79.67***
Vig 1.0351 37.856 1.6258 50.2143 1.3256 60.9991 1.512B0.96***
Vlg 1.53333| 45.6265 1.2666ff 57.3513 0.83333 74.279836667 | 88.6831***
Vi, 1.2658 29.0256 1.3258 32.0356 0.9584 38.2569 $5.02549.67*
Vig 1.5891 42.0351 1.2569 42.3691 1.3695 51.0365 8.02757.09*
Vig 1.2544 | 40.8881] 1.0236 48.0369 1.0265 52.01451 54.36 60.64**
Vg 1.16667| 58.6288 0.93338 68.5746 0.76667 76.337446667 | 85.5967***
Vi 1.53333| 45.6265 1.2666f7 57.3513 0.83333 74.27985 0. | 83.5391**
Vi, 1.63333| 42.0804 1.43338 51.7396 0.93333 71.193456667 | 82.5103***
Vi3 1.63333| 42.0804 1.56667 47.2503 1.66667 48.559746667 | 54.7325*%
V4 1.76667| 37.3522 1.46667 50.6173 1.03333 68.107 338F| 80.4527***
Vs 1.53333| 45.6265 1.2666ff 57.3513 0.83333 74.27985 0. | 83.5391***

***gtatistically significant (p<0.0001) differencimn comparison to control, * statistically signifioti(p<0.05)
difference in comparison to control Values are inavl £Standard Deviation NA = Not Applicable DFC =
Diclofenac Sodium, n= six animals

The yields, melting points and physical data of lyesynthesized compounds are summarized in
Table-1. In case of compound JMWith simple phenyl group the percentage reductias
79.67% showed good inhibitory activity, where asa@mpound Vi with a dimethylamino group
at 4-position of phenyl ring (53.22%), compound; \ methoxy group at 4-position of the
phenyl ring (71.61%), compound &/& hydroxyl group at 4-position (70.96%) compounid V
unsaturation on the phenyl ring (57.09%) compouhgthMee methyl groups at 3, 4, 5-positions
of phenyl ring (60.64%), compound Mla bulkier chloro group on phenyl ring at 4-positio
(54.73%) showed moderate activity when comparinty Wie standard drug Diclofenac Sodium
(83.53%).In case of compoundYk hydroxyl group on the phenyl ring at 2-posit{88.53%),
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compound Vi, a bromo group on phenyl ring at 4-position (82.3T#mpound Vi, (80.452%)
and Vks (83.53%) showed almost equal to the standard dnugase of the compound Miwo
methoxy groups on phenyl ring at 3- and 4-positish®wed very low inhibitory activity
(49.67%).In case of compoundAtert-butyl group at 4-position on the phenyl ring (880),
compound Vip a methyl group at 4-position of phenyl ring andhpound V§ a nitro group at 4-
possition on the phenyl ring (88.68%) showed arftemmatory activity more than the standard.

CONCLUSION

This study reports the successful synthesis ofitteecompounds in good yields and moderate to
potent anti inflammatory activity of these derivas containing benzoxazole moiety which is
comparable with standard drug. It has been obsethiat the increased anti-inflammatory

activity is attributed to the presence of pharmagigally active thiazole ring on the benzoxazole
moiety at 2-position.
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