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ABSTRACT

Novel 6-(4-phenyl-1H-pyrazol e-3-yl)-2H-1,4-benzoxazin-3(4H)-one (4) and
6-(4-phenyl-isoxazol-3-yl)-2H-1,4-benzoxazin-3(4H)-one (5) derivativeswere
prepared starting from 2H-1,4-benzoxazin-3-(4H)-one (1) through the inter-
mediacy of (2) and (3) were identified as possible COX-2 inhibitors.

© 2010 Trade Sciencelnc. - INDIA

INTRODUCTION

Non-steroidal anti-inflammatory drugs (NSAIDs)
arethemost widely prescribed drugsfor thetreatment
of inflammation including painrelief and rheumatoid
arthritigl. Inthe seventies, it was demonstrated that
aspirin and other NSAIDsblock theformation of the
prostaglandins (PGs) produced from arachidonic acid
by the enzyme prostaglandin Synthase also called
Cyclooxygenase (COX)!. Recently, it wasfound that
therearetwoisoformsof COX, which differ with each
other intheir physiologicd rol€¥. COX-lisstimulated
continuoudy by normal body physiology andisconsti-
tutive®. The COX-2 enzymeisinduced uponinflam-
matory stimuli andisresponsiblefor progression of in-
flammation. Thus, selectiveinhibition of COX-2 over
COX-1isuseful for thetreatment of inflammationand
inflammati on associated disorderswith reduced gas-
trointestinal toxicitieswhen compared with thetradi-
tional NSAIDs.

Current research hasfocused on devel oping safer
NSAIDswhichwill sdectively inhibit COX-2 enzyme.
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COX-2Inhibitors.

Thereare several selective COX-2 inhibitorssuch as
Celecoxib®, Rofecoxib®”, Val decoxib®, and Pare-
coxib sodium!® and have been marketed asanew gen-
eraionNSAIDsgructuraly featuringwith vicina diaryl
heterocycles. Two more COX-2 inhibitors i.e.
Etoricoxibi*¥ and Lumiracoxib*! have been devel oped
whicharegructurdly different from each other. A large
number of 2H-1,4-benzoxazin-3(4H)-one derivatives
have been reported to possess potent anti-inflamma-
tory and analgesic activitied*?. Recently some2H-1,4-
benzoxazin-3(4H)-one contai ning dihydrofuranone
moi etiesweresynthesized and tested for sdective COX-
2 inhibitory activity!*d. Hence, some new 2H-1,4-
benzoxazin-3(4H)-one contaning diaryl heterocycle
derivativeswere prepared inthe present study to evalu-
atetheir COX-2inhibitory activity.

RESULTSAND DISCUSSION
The synthesisof 6-(4-phenyl-1H-pyrazole-3-yl)-

2H-1,4-benzoxazine-3(4H)-one (4) and 6-(4-
phenylisoxazol-3-yl)-2H-1,4-benzoxazin-3(4H)-one
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(5) areout lined in Scheme 1. The synthetic routeis
based on Friedel-Craft acylation of 2H-1,4-
benzoxazine-3-(4H)-one derivatives (1) with
phenylacetyl chlorideinthe presence of anhydrousd u-
minium chloride us ng nitrobenzene asasolvent to ob-
tain 6-phenylacetyl-2H-1,4-benzoxazin-3(4H)-one
derivatives 214 in 45t0 60% yield. (2) werethenre-
acted with N,N-dimethylformamide dimethylacetal
(DMF-DMA) to obtain 6-(3-dimethylamino-2-

phenylacryloyl)-2H- 1,4-benzoxazin-3(4H)-onederiva:
tives(3) ingoodyields. Thelatter on reactionwith sub-
stituted hydrazines gavethe corresponding substituted
pyrazoles(4). (3) wered soreacted with hydroxylamine
hydrochloridetoyield (5). Theformation of (3) from
(2) seemsto follow the mechanism shownin Scheme
2. Thelater a so depi ctsthemechanismsfor theforma
tion of (4) and (5) respectively from (3).

As a conclusion, we have prepared some noval
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pyrazoleandisoxazolederivativesand gudied the COX-
1 and COX-2 activity up to 100uM concentration.

Biological activity

The compounds prepared weretested for inhibi-
tion of cyclooxagenase-1 and cyclooxygenease-2 ac-
tivity. Themethod of Copel and et d.!*¥ wasfollowed
todeterminetheC_ values. Theenzymeactivity was
measured using chromogenic assay based on oxidation
of N, N,N’N-tetramethyl-p-pheneylenediamine
(TMPD) during thereduction of prostaglandin G2to
prostaglandin H, by COX-1 and COX-2 enzymes.
COX-1enzymewasfrom Ram seminal vesicles(mi-
crosomd fraction) and COX-2 from Recombinant hu-
man enzyme purified from SF, cells(Baculo virusex-
pression system) wereused in the assay.

Thecompoundsweredissolved in DM SO and stock
solution is diluted to required assay concentration
(10mM). Thefinal concentration of compoundsin 1ml
reaction mixturewas 10uM. The assay mixture con-
sgtsof Trisbuffer (pH 8.0), EDTA (3uM) and hematin
(15uM) as cofactor.

Theactivity of enzymes both COX-1and COX-2
wascheekedinitidly. Theassay mixtureadongwith en-
zyme and test compound was per-incubated at 25°C
for 15 min. Theenzymeactivity wasmeasured alowing
thereactionfor 1 min.

Indomethacin was used as the standard inhibitor
for COX-1 and Celcoxib for COX-2. All the com-
pounds tested showed no significant inhibition
upto100uM concentration.

EXPERIMENTAL

Melting points were determined on aBuchi 540
melting point apparatus and are uncorrected. FT-IR
spectrawere recorded as KBr pellet on Nicolet 380
FT-IR instrument (Model Thermo Electron Corpora
tion-Spectrum One), *H and *C NMR (proton
decoupled) spectrawererecorded on Varian 400 MHz
spectrometer using DM SO-d, and CDCI., assolvent,
andtetramethylslane(TMS) asinternd standard. Mass
spectrawere recorded on Agilent triple quadrupole
mass spectrometer equi pped with turboion spray inter-
faceat 375°C. All the organic extractsweredried over
sodium sulfate after work-up.

= Fyl) Paper

Thedry reactionswerecarried out under N, atmo-
spherewith magnetic/mechanical stirring. Unlessoth-
erwise mentioned, al the solventsand reagents used
were of LR grade. TLC was performed on pre coated
slica-ge plates, whichwerevisuaized usngUV light
and sul phuric acid/ethanol (5:95) charring. Flash col-
umn-chromatography wascarried out onsilicage (230-
400 mesh) unless otherwise stated.

General procedurefor thepreparation of (3) from
)

A mixtureof N,N-Dimethylformamide dimethyl-
acetal (10mL) and (2) (4 mmoles) was heated to 95-
100°C for 3h. The progress of thereaction was moni-
tored by TLC. After compl etion of reaction, the excess
of Dimethylformamidedimethylacetd wasdistilled off
under reduced pressure, the residue cooled to room
temperature and poured into ice-water (50mL). The
reaction mixturewas extracted with ethyl acetate (2 x
50mL). The organic layer dried over anhydrous so-
dium sulphate and the ethyl acetate was distilled off
completely under reduced pressure. Toaresulting resi-
due, methanol (30mL) was added and stirred for
30min.The product wasfiltered and the cake washed
with methanol (10mL) to obtain (3).

6-(3-dimethylamino-2-phenylacryloyl)-2H-1,4-
benzoxazine-3(4H)-one, (3a)

R = H; 75% yield; m.p.: 232-236°C; 'H NMR
(DMSO-d/TMS): 5 2.80 (s, 6H, -N(CH,),), 4.50 (s,
2H -OCH,CO), 6.50-7.80 (m, 2H, aryl), 7.00-7.20
(m, 6H, aryl), 7.70 (s, 1H, -CH), 10.40 (s, 1H, -NH);
IR (film, KBr) 3125, 1624 cnt; MS: m/z (M*+1) 322.

6-(3-(dimethylamino)-2-phenylacryloyl)-4-methyl-
2H-1, 4-benzoxazin-3(4H)-one, (3b)

R=CH,; 85% yield; Dark red coloured viscous
oil; '"H NMR (DMSO-d/TMS): & 2.90 (s, 6H, -
N(CH,),), 3.3 (s, 3H, -NCH,), 4.60 (s, 2H, -
OCH,CQ), 6.50-7.80 (m, 2H, aryl), 7.00-7.20(m, 6H,
aryl), 7.70(s, 1H, -CH); IR (neat) 1624cm*; MS: m/z
(M*+1) 336.

General procedurefor thepreparation of (4) from
3

To asolution of (3) (1.0mmole) in 98% ethanol
(20ml), wasadded hydrazine hydrate 98% (1.5mmol es)
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at 250°C. Thereaction mixturewas hesated to reflux for
3hrs. After completion of thereaction, asmonitored by
TLC, ethanol wasdistilled off under reduced pressure,
the residue cooled to RT and poured in to ice-water
(20mL.). Thereaction mixturewasextracted with ethyl
acetate (2 x 25mL.), dried over anhydrous sodium sul-
phate and ethyl acetate distilled off completely under
reduced pressure. The crude product was purified by
column chromatography (silicagel 100-200mesh, chlo-
roform: methanol 10:0.2ml) to obtain pure (4).

6-(4-phenyl-1H-pyrazole-3(5)-yl)-2H-benzo
[b][1,4]oxazine-3(4H)-one, (4a)

R=H, and R =H; 65%yield; m.p.: 216-218°C;
'H NMR (DMSO-d/TMS): & 4.55 (s, 2H, -
OCH,CO), 6.75-7.40 (m, 8H, aryl), 7.75 (s, 1H, =
CH), 8.90(s, 1H, -NH); IR (film, KBr) 1685cm*; MS:
m/z (M*+1) 292.

6-(1,4-diphenyl-1H-pyrazol-3-yl)-2H-1,4-
benzoxazin-3(4H)-one, (4b)

R =H, and R* = CH,; 62% yield; m.p.: 297-
299°C; 'H NMR (DM SO-d/TMYS): 6 4.50 (s, 2H, -
OCH,CO), 6.50-7.80 (m, 3H, aryl), 7.10-7.30 (m,
10H, aryl), 7.70 (s, 1H, = CH), 10.60 (s, 1H, -NH);
IR (film, KBr) 1671cm™; MS: m/z (M*+1) 306.
6-(4-phenyl-1-p-tolyl-1H-pyrazol-3-yl)- 2H-1,4-
benzoxazin-3(4H)-one, (4c)

R=H,andR*=CH,-4-CH_; 64.2%yield, m.p.:
277-279°C; '"H NMR (DMSO-d /TMYS): & 2.30 (s,
3H, -CH,), 4.50 (s, 2H, -OCH,CO), 6.60-6.90 (m,
2H, aryl), 7.10-7.30 (m, 10H, aryl), 7.80 (s, 1H, =
CH), 10.60 (s, 1H, -NH); IR (film, KBr) 1653cm™;
MS. m/z(M*+1) 381.
6-(1-(4-methoxyphenyl)-4-phenyl-1H-pyrazol -3-
yl)- 2H-1,4-benzoxazin-3(4H)-one, (4d)

R=H, andR'=CH,-4-OCH,; 63.4%yield; m.p.:
238-241°C; 'H NMR (DM SO-d/TMS): 6 3.80 (s,
3H,-OCH,), 4.50 (s, 2H, -OCH,CO), 6.60-6.90 (m,
5H, aryl), 7.10-7.30 (m, 7H, aryl), 7.80 (s, 1H, =
CH), 10.60 (s, 1H, -NH); IR (film, KBr) 1682cm;
MS: m/z(M*+1) 396.
4-methyl-6-(4-phenyl-1H-pyrazol-3-yl)-2H-
benzo[b][1,4] oxazin-3(4H)-one, (4€)

R = CH,, and R* = H; 68% yield; m.p.: 216-
@Wu'c CHEMISTRY —

218°C; '"H NMR (DM SO-d /TMS): 6 3.20 (s, 3H, -
NCH,), 4.60 (s, 2H, -OCH,CO), 6.90-7.60 (m, 8H,
aryl), 7.70 (s, 1H, = CH); IR (film, KBr) 1671cm;
MS: m/z(M*+1) 306.

6-(1,4-diphenyl-1H-pyrazol-3-yl)-4-methyl-2H-1,4-
benzoxazin-3(4H)-one, (4f)

R=CH,, andR'=CH,; 61.2%yield; m.p.: 179-
190°C; 'H NMR (DM SO-d /TMS): 6 3.20 (s, 3H, -
NCH,), 4.60 (s, 2H, -OCH,CQO), 6.60-7.00 (m, 3H,
aryl), 7.20-7.40 (m, 10H, aryl), 7.90 (s, 1H, = CH);
IR (film, KBr) 1682cmt; MS: m/z (M*+1) 381.

4-methyl-6-(4-phenyl-1-p-tolyl-1H-pyrazol-3-yl)-
2H-1,4-benzoxazin-3(4H)-one, (49)

R = CH,, and R* = CH,-4-CH,; 71.6% yield;
m.p.: 171-174°C; *H NMR (DM SO-d/TMS): § 2.30
(s, 3H, -CH3), 2.90 (s, 3H, -NCH,), 4.60 (s, 2H, -
OCH,CO), 6.70-6.90 (m, 2H, aryl), 7.10-7.30 (m,
9H, aryl), 7.80(s, 1H, = CH); IR (film, KBr) 1686cm
LMS: m/z(M*+1) 396.

6-(1-(4-methoxyphenyl)-4-phenyl-1H-pyr azol-3-
yl)-4-methyl-2H-1,4-benzoxazin-3(4H)-one, (4h)

R=CH,, and R' = C,H,-4-OCH,, 62.7% yield;
m.p.: 166-168°C; '"H NMR (DM SO-d/TMS): 5 3.00
(s, 3H, -CH,), 3.80 (s, 3H, -OCH,), 4.60 (s, 2H, -
OCH,CO), 6.60-6.90 (m, 5H, aryl), 7.10-7.30 (m,
7H, aryl), 7.80 (s, 1H, = CH); IR (film, KBr) 1682cm
LMS. m/z(M*+1) 411.

General procedurefor thepreparation of (5) from
(4)

To asolution of (3) (1.0mmole) in 98% ethanal
(20mL), was added hydroxylamine hydrochloride
(1.7mmole) and the reaction mixturewasrefluxed for
5-6hrs. After completion of thereaction, asmonitored
by TLC, the mixture was cooled to room temperature
and the separated solid wasfiltered to obtain (5).

6-(4-phenylisoxazol-3-yl)-2H-benzo[ b][1,4] oxazin
-3(4H)-one, (5a)

R=H; 63.4%yield; m.p.: 181-183°C; 'H NMR
(DMSO-d/TMS): 6 4.70 (s, 2H, -OCH_CO), 6.90-
7.00(d, 1H, aryl), 7.05-7.15 (m, 2H, aryl), 7.30-7.50
(m, 5H, aryl), 8.40 (s, 1H, = CH); IR (film, KBr)
1667cm*; MS: m/z (M*+1) 292.
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4-methyl-6-(4-phenylisoxazol-3-yl)-2H-1,4-
benzoxazin-3(4H)-one, (5b)

R=CH,, 60.0%yield, m.p.: 135-139°C; 'HNMR
(DMSO-d/TMS): 5 3.20(s, 3H,-CH,), 4.60 (s, 2H,
-OCH,CO), 6.90-7.00 (d, 1H, aryl), 7.20-7.35 (m,
2H, aryl), 7.40-7.50 (m, 5H, aryl), 8.40 (s, 1H, =
CH); IR (film, KBr) 1667cm™*; MS: m/z (M*+1) 306.

4-ethyl-6-(4-phenylisoxazol-3-yl)- 2H-1,4-
benzoxazin-3(4H)-one, (5¢)

R = CH,; 56.7% yield;, m.p.: 149-152°C; 'H
NMR (DMSO-d/TMS): § 1.00-1.15 (s, 3H, -CH,),
3.72-3.90 (g, 2H, -CH,), 4.60 (s, 2H, -OCH,CO),
6.90-7.00 (d, 1H, aryl), 7.20-7.50 (m, 7H, aryl), 8.40
(s, 1H, = CH); IR (film, KBr) 1667cm™; MS: m/z
(M*+1) 320.
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