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benzyl group;the enzyme cyclooxygenase (COX) and consecutively the

conversion of the arachidonic acid into prostaglandines. The
identification of cyclooxygenase-1 (COX-1) and
cyclooxygenase-2 (COX-2) isoenzymes led to the hypothesis
that the inhibition, particularly selective inhibition, of
COX-2 would reduce inflammation without the side effects of
classical non steroidal anti-inflammatory drugs, gastric and
renal toxicity.

In accordance with this hypothesis, we have now
found that certain 2- (3H) -oxazolone derivatives inhibit COX-2
and selectively inhibit COX-2 in preference to COX-1l. These
derivatives have efficacy and gocd tolerance in the treatment
of COX-2 mediated diseases, such as inflammation, pain, fever
and asthma, and fewer side effects, such as ulcerogenic
activity.

Accordingly the present invention provides a

2- (3H) ~oxazolone compound of formula (I):

N ()
rl.0,8 RS

wherein:
R' is an alkyl or -NR*R® group, wherein R* and R®
each independently is hydrogen or an alkyl or benzyl group:;
R? is a naphthyl (preferably 2-naphthyl),



R2:is a naphthyl (preferably 2-naphthyl), WO 97/ 34882

PCT/ EP97/ 01386 2 tetrahydronaphthyl, unsubstituted phenyl or phenyl group
substituted by from1l to 3 hal ogen atons (preferably chlorine or fluorine)
or "al kyl, hydroxy, alkoxy or trifluoromethyl groups; and Rlerr] is hydrogen

or an al kyl e al kyl- groups and noi eties, such as i

gr oups, rrentléﬁdj%m@rel ation to the grogﬁps R[err] to R[err?r%gﬁgﬁggly

"l ower" alkyl, that is containing up to and particularly up to 4 carbon
atons, the hywrtredydeensbathybei ynpulrstitnsedophenydi ghtphehylr greuped al kyl
group or noi E‘é&béﬁt’ﬁ%mby ﬂ’é‘msi't\?& kY ‘!ﬁ%&eﬂ”awﬁspw&e{dﬂl G’ﬁio??gé”

any position. For. exanple” a Silg,%le substituent nmay be on_posifion 2,
4; or two sulRf iflnerideladT pR DO DNs 21EAYY 498, +5 Tpmephyior r ed
conmpounds of dmrups;aapd) are those wher el n Rlerr] is an alkyl or amno

group, Rerr] is a phgnyjfs q{}c&% ﬁ( / Ot_pr two hal ogen atons

(especially chlorine or Iuorln en. The substituents

on the phenyl group r&peedthy dg’b?/"lﬁe’r”rﬁ ‘\?&?tﬁéat hEBuSB RS Jm Fber BLkREY Of
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3- (4- 1 uor ophgayl iy ~a &uler NYARYL PR Rehkadnint)ip to 6 ana
particularly up to 4 carbon atoms, the hydrocarbon chain
being branched oxr straight. A preferred alkyl group or
moiety is methyl.

The substituents on the phenyl ring may be in any
position. For example a single substituent may be on
position 2, 3 or 4; or two substituents may be on positions 2
and 4 or 3 and 4.

Preferred compounds of formula (I) are those wherein
R! is an alkyl or amino group, R? is a phenyl group
substituted by one or two halogen atoms (especially chlorine
or fluorine) and R® is hydrogen.

The substituents on the phenyl group represented by
R? may be the same or different.

Of outstanding interest are:
3-(4-fluorophenyl) -4- (4-methylsulphonylphenyl) -2~ (3H) -
oxazolone, 3-(2-fluorophenyl)-4-(4-aminosulphonylphenyl)-2-
(3H) ~oxazolone, 3-(3,4-dichlorophenyl)-4-(4-
aminosulphonylphenyl) -2- (3H) -oxazolone and
3-(2,4-difluorophenyl)-4- (4-aminosulphenylphenyl) -2- (3H) -
oxazolone.

The present invention also provides processes for
preparing a compound of formula (I) which depend on the
definition of R!,

The present invention provides a process for the
preparation of a compound of formula (I) wherein R! is an
alkyl or -NR'R® group in which R*' and R® are cother than
hydrogen, viz. a 2-(3H)-oxazolone derivative of formula (II):



oxazol one, 3-(2-fluorophenyl)-4-(4-am nosul phonyl phenyl)-2- (3H)-oxazol one,
3- (3, 4-di chl or ophenyl ) - 4- (4- ami nosul phonyl phenyl ) - 2- (3H) - oxazol one and
3-(2, 4-di fluorophenyl)-4-(4-am nosul phonyl phenyl ) -2-(3H) - oxazol one. The
present invention al so provides processes for preparing a conpound of
formula (1) whyglssigpend on the definition of Rlerr]. The pr esggboronasenti on
provi des a process for the preparation of conpound of forrmula (1) wherein
Rlerr] is an alkyl or -N[err]R err] grouﬁ?in which R err] and R err] are
ot her than hydrogen, viz. a 2-(3H)-oxazol one derivative of formula (I1):

WD 97/ 34882 P o PCT/ EP97/ 01386 3 [err]
wherein R err]Ja is an al kyl or -hFFe}N err]ja group in which Rlerr]a and
Rl err] each independently is an al kyljor‘benzyl group, and R err] and
Rlerr] are as defined above whi_gh SUAD reacting a carbanabs of formula
(V): [err] wherein Rerr], Re Hnd Rlerr] are as defined ab8Ve with
anhydrous acetic aci dR18@8arRg e ofR3ormula (V) may be obtained, for
exanplke, by reacting a phenacyl 4l cohol of forrmula (I11): [err] wherein
Rlerr] and Rlerr] are as defined above, with an isocyanate

wherein R* is an alkyl or -NR*“R®* group in which R** and R*™
each independently is an alkyl or benzyl group, and R? and R®
are as defined above which comprises reacting a carbamate of
formula (V):

n1a-023—®—co-1|-|-o-conn-32 V)

3

wherein R}, R? and R’ are as defined above with anhydrous
acetic acid.

The carbamate of formula (V) may be cbtained, for
example, by reacting a phenacyl alcohol of formula (III):

n1a-0254©—co-c|:H0H )

R3

wherein R!* and R? are as defined above, with an isocyanate
of formula (IV):

OCN - R? {IV)

wherein R? is as defined above.

The reaction between the phenacyl alcohol of formula
(IXIX) and the isocyanate of formula (IV) may be carried out
by heating a mixture of these two starting materials,
optionally in the presence of an organic solvent such as
toluene or xylene, at a temperature of from 80°C to 200°C.



of formula (IV): [err] wherein Rerr] is as defined above. The reaction

bet ween t he '‘phenacyl al cohol of forrmula (111) and the isocyanate of formul a
(I'\V) may be carried out by heating a m xture of these two starting
materials, optionally in the presence of an organic solvent such as tol uene
or xylene, at vjobfsgegy ature of from80[err]C to 200[err]C. PC,}[}B,%Z./ él882
PCT/ EP97/ 01386 4 The carbamate of formula (V) may al so be prepare b
reacting a thio derivative of fornula (VI%: [err] wherein Rlerr], Rerr]
and Rl err] are as defThed-aitomteanofh fagmaka d{V) naya @b, bpr ptepebéd by
magnesi um rmq.gggggﬁépgtgﬁq@t@eﬁgﬁ-ﬁgl ggop‘?zwg)e i,c acid. The reaction
Is preferably carried out 1n an organic solvent such as a m xture of

nmet hyl ene chl oride with nethanol or ethanol, at a tenperature of from
10[err]C to 40[err]C. The ca te of formula (V) may be isolated after
each process by knownRtai$res Ne—eBOLCHED-CONY-AR heated tpyj tenperature
of from80[err]Cto 120[err] Gxafh an ekcess of anhydrous acetic acid to

gi ve the compound of formula (I11). The RPesent invention al so provides a
process for the preparation of a conmpound of formula (1) wherein Rerr] is
an al kyl group, viz. a 2-(3H)-oxazol one derivative of fornmula

wherein R!*, R? and R’ are as defined above, with an oxidizing
agent, preferably magnesium monoperoxyphthalate or
3-chloroperoxybenzoic acid. The reaction is preferably
carried out in an organic solvent such as a mixture of
methylene chloride with methanol or ethanol, at a temperature
of £from 10°C to 40°C,

The carbamate of formula (V) may be isolated aftex
each process by known methods. The carbamate may be heated
to a temperature of from 80°C to 120°C with an exceés of
anhydrous acetic acid to give the compound of formula (II).

The present invention also provides a process for
the preparation of a compound of formula (I) wherein R' is an
alkyl group, viz. a 2-(3H) -oxazolone derivative of formula
(VII):

0 (Vi)

R1b.0pS

wherein R™ is an alkyl group and R?* and R’ are as defined
above by reacting a mercapto derivative of formula (VIII):



(VIl): [err] wherein Rlerr]b is an alkyl group and Rerr] and R err] are as
defined above by reacting a nercapto derivative of formula (VII1): WO
97/ 34882 PCT/ EP97/ 01386 5 [err]
wherein R err], Rerr] and Rlerr] are as defined above with an oxidi zi ng
agent, preferagpidsh nagnesi um nonoper oxypht hal ate or PCT/EP97/01386
3-chl or oper oxybenzoi c acid. The reaction begetween the nercapto derivative of
formula (M11) and the oxidizing agent is preferably carried out, as
previously disclosed for the compound of fornmula (VI), in an organic

sol vent such as a m xture of nethyl &he chloride with nmethanol or ethanol,
at a tenperature of from 10[e32,]\m 40[ err] C. The present invention
additionally provides a process r X he preparation of a conpound of
formula (1) wherein Rerr] is a - rIRerr] group, viz. the

2- (3H) - oxazol one derivati ve p Ia(IX) [err] wherein R e | R[err]
Rlerr] and R err] are as o)ny
derivative of fornulﬁ).'b(_é

wherein R, R? and R® are as defined above with an oxidizing
agent, preferably with magnesium monoperoxyphthalate or
3-chloroperoxybenzoic acid.

The reaction between the mercapto derivative of
formula (VIII) and the oxidizing agent is preferably carried
out, as previously disclosed for the compound of formula
(VI), in an organic solvent such as a mixture of methylene
chloride with methanol or ethanol, at a temperature of from
10°C to 40°C.

The present invention additionally provides a
process for the preparation of a compound of formula (I)
wherein R! is a -NR'R® group, viz. the 2-(3H)-oxazolone
derivative of formula (IX):

O
R2
\N/(
@)
N-O28 R3
R4

wherein R?, R’, R* and R’ are as defined above by reacting a
chlorosulphonyl derivative of formula (XI):



WO 97/ 34882 PCT/ EP97/ 01386 6 [err]
wherein R err] and Rlerr] are as defined above with an am ne of formul a
(XI1): Rerr]-NHRerr] (XI'l) wherein R err] and

R err] are as defined above. This reaction is preferably carried out at a
tenperature of O[err]C to 40[err]C. The chl orosul phony i i ve of
formula (XI) n%{)/w) ol;rz exanpl e, be prepared by reacting a corrpk’gﬂﬁgg%?ﬂﬁ
formula (X): [err] wherein R err] and R[%rr] are as defined above with

chl orosul phoni c acid, preferably at a tenperature of from80[err]Cto
120[err] C. The present invention furthep provides a process for the
preparation of a conpound of forgsl a (Ij} wherein Rlerr] is a -NRlerr]Rerr]
group wherein Rerr] and Rlerr] are® ogen, viz, the 2-(3H)- oxazol one
derivative of forrmula (XlI1): WO P7/ 34882

PCT/ EP97/ 01386 7 [err] wherei g# nd Rlerr] are as defin@d) above by
debenzyl ati on of the c%éée po %und of fornmula (1 X) wherein Rerr]
and R[err] are as defi 2 it h t he proviso that at | east one,
preferably both, of Rerr] and Rerr] is a benzyl group, for exanple

wherein R’ and R® are as defined above with an amine of
formula (XII):

R'-NH-R® (XII1)

wherein R' and R®’ are as defined above.

This reaction is preferably carried out at a
temperature of from 10°C to 40°C. _

The chlorosulphonyl derivative of formula (XI) muy,

for example, be prepared by reacting a compound of formula
(X):

Y

wherein R?’ and R’ are as defined above with chlorosulphonic
acid, preferably at a temperature of from 80°C to 120°C.

The present invention further provides a prccess for
the preparation of a compound of formula (I) wherein R! is a
-NR‘R® group wherein R' and R’ are hydrogen, viz, the 2-(3H)-
oxazolone derivative of formula (XIIX):



the 2-(3H) -oxazol one derivative of formula (XIV): [err] wherein R err] and
Rl err]. are .as defi ned above. The debenzylation is preferably carried out
with an excess of trifluoroacetic, sul phuric or nethanesul phonic acid at a
tenperature of fromO[err]C to 120[err]C. The internedi ates of fornul ae
(1) and (VI )woeeskssn the preparation of the conpounds of tkerEPIT@OI3sS60N
may be prepared by nethods disclosed in the literature, for exanple, in

M F. Saettone, J. Org. Chem 31, p. 19597(1966). The internedi ate conpounds
of formulae (M 11) and (X) nay be prepared by the sanme process discl osed
for the preparation of conmpounds of f@rnula (I11), with the appropriate
starting materials. The foIIovaﬁqé “%goglcal tests and data further
illustrate this invention. For théN | e-cell COX-1 and COX-2 assays, stock
solutions (10[err]M of the drugs yere Odi ssol ved in 50% WO o(X1H4882

PCT/ EP97/ 01386 8 di net hyl sulggtiox and further dilutions were done with
medi um Drug vehlcl ?éaéX) enpl oyed, did not affect enzyne
activities. Inh|b|t| pdxygenase-1 (COX-1) activity in human
platelets Platelets were isolated from peripheral human bl ood

wherein R? and R’ are as defined above by debenzylation of the
corresponding compound of formula (IX) wherein R' and R® are
as defined above with the proviso that at least one,
preferably both, of R* and R® ig a benzyl group, for example
the 2-(3H) -oxazolone derivative of formula (XIV):

CeHs-CH2, (Xiv)
N-O2S R3
CeH5-CH2

wherein R? and R® are as defined above.

The debenzylation is preferably carried out with an
excess of trifluoroacetic, sulphuric or methanesulphonic acid
at a temperature of from 0°C to l1l20°C.

The intermediates of formulae (III) and (VI) used in
the preparation of the compounds of the invention may be
prepared'by methods disclosed in the literature, for example,
in M.F. Saettone, J. Org. Chem. 31, p. 1959 (1966).

The intermediate compounds of formulae (VIII) and
(X) may be prepared by the same process disclosed for the
preparation of compounds of fermula (II), with the
appropriate starting materials.

The following biclogical tests and data further
illustrate this invention.

For the whole-cell COX-1 and COX-2 assays, stock
sclutions (107°M) of the drugs were dissolved in 50%



obt ai ned from heal t hy donors who had deni ed taki ng any non-steroi dal
anti-inflammtory drugs during at |east the previous week. The bl ood was
anticoagul ated-with 2 ng/m sodi um EDTA and centrifuged at 180 g for 10
mn. at roomtenperature to obtain platelet-rich plasma. The platelet-rich

pl asma was cenypiohsggesd at 2000 g for 20 min. at 4[err]Cto OPE% D1386
platelet pellet. Cells were washed twice with PBS wi thout Ca[ér F”andl

My[err] and resuspended to 5 x 10[err] c8 s with Hank's bal anced salt

sol uti on (HBSSketRyiselphexida| and Eunsher pdiluicidns ewrw Shneheithugs for
15 mn. at 3gkaiahC BREgi veniald, 0t WehBeRPRAL IS dufiogellyr 08 nde M n. in
the presence of 50 [err|[M ar%g‘atgom c acid. The production of tronboxane
Blerr] in re?%&ﬁgé BEEPAHT ofi ' 8%i d was neasured in the supernatants

usi ng a solid-phase i munoassay (ELISA). The results are expressed as the

mean of the Lighepslidal yescAAARRRTI! 1662 1 NARAGRAGH! 16X AaRAIENTS.
Inhibition o ClL ooxXvgenase- - activity n -EC-CCe€ I ne The
human endot h 1 | I'ine HUV-EC- C expresses selectively cycl ooxygenase-2
i soenzyne after treatRdateletd wihmx isiolazedy freh perifhexadt Atimah PhPYod
(Mral peix e ined ' : 7 ,;,\[93%).- SEC-C cells
wer e grown otﬁb%%rng gQK&?r% |unt1€fct)dr?t9£z%?r?i F{gﬁélB%fcgéa . (g/alkr%gyger 100
[err]g/m hep®Ri-8tanaiosl artivindlammaseny| Aange-Avrigs #th 18885 BRent
EECGS). Expergrétibas\week peTho rkbibdviwas BhYiEbafupatsen o th0224g/mEl | S
2x10[err]) r e 0,.96: e n |.£scent renovi ng
the growt h f\z,i&&dg'?&f grgq'gSQﬁ&b%?’g“F%ﬂt eeql %ftt ?’gtei gngﬁgeﬁf(ﬂelﬂlg;pgrgi ﬁgn S.,
Qui escent HU\kemBezaturestcptain piarelietnrigh| piagm TShe Plagefegrrich

37[err]C to ip1dised was centrifuged at 2000 g for 20 min. at 4°C to obtain
a platelet pellet. Cells were washed twice with PBS without
Ca®*" and Mg** and resuspended to 5 x 10’ cells with Hank's
balanced salt solution (HBSS). Platelets (107) were
preincubated with the drugs for 15 min. at 37°C and
incubations were continued for a further 15 min. in the
presence of 50 uM arachidonic acid. The production of
tromboxane B, in response to arachidonic acid was measured in
the supernatants using a solid-phase immuncassay (ELISA).
The results are expressed as the mean of the IC,, values
obtained from three independent experiments.

Inhibition of Cyclooxygenase-2 (COX-2) activity in HUV-EC-C
cell line

The human endothelial cell line HUV-EC-C expresses
selectively cyclooxygenase-2 isocenzyme after treatment with
phorbol 12-myristate 13-acetate (PMA) (Miralpeix et al.,
“Agents and Actions”, 44: 5274(1995)). HUV-EC-C cells were
grown on Ham’s F12K medium containing 10% fetal bovine serunm,
100 pug/ml heparin and 50 ug/ml Endothelial Cell Growth
Supplement (ECGS). Experiments were performed with HUV-EC-C
passage 15-27. Cells (2x10‘) were seeded onto 96-well plates
and made quiescent by removing the growth factor for 48 h
before the initiation of the experiments. Quiescent HUV-EC-C
cells were treated with 50 nM TPA for 6 h at 37°C to induce
the COX-2 iscenzyme. The cultured medium was then changed and
cells were incubated with drugs for 30 min. at 37°C. '



the COX-2 isoenzyme. The cultured medi umwas then changed and cells were
I ncubated with drugs for 30 mn. at 37[err]C WO 97/ 34882

PCT/ EP97/ 01386 Arachi donic acid (50 [err]M was then added,

and the cells

were incubated for a further 30 mn. The production of prostaglandine

E[err] in r?“\Qﬁ%‘?/dsﬁ’z arachi donic acid was neasured in the
using a solid-phase 1 munoassay (ELISA). 9The results are ex
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sacrificed 6 RQuhesabbeaiskd FrdiPtagee ThGeSériait) expetdfiBntal Was renoved,
opened and gently washed. The macroscopic severity of the erosions was
assessed using a paranetric scale (Cosen and Mazure), evaluating the nunber
and size of tRAceregenicpacetivifivandul ar stomach. Thus, each stomach was
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treat ments weMeiSRiBEnAYR Y5EPi RERT:
12:12 hour light-dark cycle (lights on at 7:00 a

temperature (22 + 1°C). The animals were fasted

ey were maln

.m.) at room
for 18h

prior to the experiment with free access to drinking water.

Procedure: Experiments were performed

from 9 to

17h. The compounds were administered by the oral route and

the animals were sacrificed 6 hours after drugs dosage. The

stomach of each rat was removed, opened and gently washed.

The macroscopic severity of the erosions was assessed using a

parametric scale (Cosen and Mazure), evaluating the number

and size of the ulcers in the glandular stomach.

Thus, each

stomach was classified with an index lesion and compared with
the gastrolesivity induced by ketorolac 100 mg/kg p.o.. used
as a positive standard. The treatments were randomized in

each experiment.

Anti-inflammatory activit adjuvant it]

Male Wistar rats weighing 175-200g with free access
to food and water were used. On day 0, the animals received
an intraplantar injection of a suspension of chobacterium
tuberculosis in paraffin oil (0.5 mg/rat) on the left hind
paw. A group of 8 nonarthritic control rats were injected
with paraffin oil alone. On days 11 and 14 after induction
of arthritis, the volume of the hind paw of each rat was
measured using a water plehysmograph. Animals whose paw
volumes increased during that time were selected. Rata were
distributed into groups of 8 having equal mean paw volumes

and an approximately equal standard deviation.

Test compounds were administered p.o. once daily for
7 days (days 14-20). Nonarthritic and arthritic control rats



Anti-inflammtory activity (adjuvant arthritis) Male Wstar rats wei ghing
175-200g with free access to food and water were used. On day O, the
animals received an intraplantar injection of a suspension of Mycobacterium
t'uberculosis in paraffin oil (0.5 ng/rat) on the left hind paw. A group of

8 nonarthriti gygegise rats were injected with paraffin oil ?é'%ﬁn/o days
11 and 14 after i1nduction of arthritis he vol ume of the hind paw o1 each

rat was mneasured using a water pl ehysm)d aph. Ani mal s whose paw vol unes
i ncreased dur iregetrel vehbclweralcanl Eokred. dipss Vi Hiind Halrli8tuhéld GrdfdUPS

of 8 having_cqigkulfBans R kMl T agﬁtaaogepwé'@ & eqtyfﬁgogagndafd

devi ati on. Test _conpounds were ai | ydays
(days 14-20). “REERFt ¥R F tfeterRingd WFWcsem%q‘laxfats WD 97/ 34882

PCT/ EP97/ 01386 recei vemzdel‘umi]a:gala&lQEef:@EezsddleSs EﬂEﬂHr@@nﬁﬁ&’eVQfU”es wer e

d 20h t 21 b
(T;? erj:nened evg%}ﬁs’egg&a %‘g i’%hsagm%(%sq u?‘? )sfpar Zav%%(‘ﬁee)s%dc}é: zf?cghérﬁﬁﬂﬁ?ﬁ age of
i nhi bition of SFHPPanﬁﬁ%?%ﬁP!(WNb\RﬁhJM)‘! apthedtic tarshnomarthrotbe

consi dering beehithe asht¥dis C aHd ANOFAL Best i way Ubdd FozOBERRLSLidde ANOVA
test was used fc 25 ggatlstlcal studi es. Drugs For the whole-cell COX-1 and
COX- 2 assays §CoCKk S0l uti ons (10[err] M of the drugs wer dissolved in 50%

Drugs

For the whole-cell COX-1 and COX-2 assays stock
solutions (10 M) of the drugs wer dissolved in 50%
dimethylsulphoxide, and further dilutions were done with
medium. The drug vehicle, at the concentrations employed,
did not affect the enzyme activities.

For the in vivo assays all drugs were administered

in vehicle (0.1% Tween 80 + 0.5% methylcellulose in distilled
water) in a volume of 5 ml/kg.

Resulte

The results obtained from the biological assays are
shown in Tables 1, 2 and 3.

IABLE 1
Inhibition of COX-1 and COX-2

COMPOUND (*) COX-2 (uM) Ratio
1 (%) _ COX-1:COX-2

Indomethacin 0.047 . 0.15 0.3

6 127 3.2 39.6

9 >100 0.11 >909

12 >100 0.4 >250

16 27.9 0.008 3487

17 >100 ) 0.03 >3333

18 1.5 0.53 2.8

20 3.5 D.06 58.3

23 4.6 0.26 17.7

26 22.6 0.0096 2354

27 8.9 0.1 - 89

b — m—e— —————




di.met hyl sul phoxi de, and further dilutions were done with nedium The drug
vehi cl e, at- the concentrations enpl oyed, did not affect the enzyne
activities. For the in vivo assays all drugs were adm nistered in vehicle
(0.1% Tween 80 + 0.5% nethylcellulose in distilled water) in a volune of 5
m / kg. Resul t swh@sugseul ts obtained fromthe biological assaygrapena@bssn in
Tables 1, 2 and 3. TABLE | Inhibition of 4€OX-1 and COX-2 COVPOUND (*)

COX-1 ([err]M COX-2 ([err]M Ratio (**) (**)
COX-1 : COX-2 I{mdlonet hageea structure@lin Table 4. Ihdbmethacin is 190(4-6
iégg 12 3. 2>18%10robenz6¥a)659methoxy- -metﬁ?ﬂyado%g -3-acetid- 11
27. 9 0. 008 acid, a nogyﬂ§Prf?dal anti- 1n£1ggﬂa§ory drug. 0.03
>3333.18 (**) 1Résults expressed B8 IC;,, values. 2. 8 20 3.5
0. 06 58.3 23 4 6 0 26 17.7 26
22.6 0. 0096 0.1
89 WO 97/ 34882 —M-‘L———"inﬂam‘ﬂ“—“%/ EP97/ 01386 11
[____—- COMPOUND % Inhibition (dose, mg/kg)
Indomethacin 64 (1)

6 52 (3)

18 63 (1)

20 67 (1)

23 ' 62 (1)

26 65 (1)

27 : 64 (1)

TABLE 3: Ulcerogenic activity

| coupouND
Indomethacin 17
6 >100
20 >100
26 >100
27 4 >100 |

As shown in Table 1, the compounds of formula (I)
are selective and potent COX-2 inhibitors. We have found that
the compounds of the examples are more effective in
inhibiting COX-2 activity than they are inhibiting COX-1
activity, whereas the reference compound indomethacin is a
potent and selective COX-1l inhibitor. Due to their low COX-1
activity, the compounds of formula (I) present an important
anti-inflammatory activity (see Table 2) and the benefit of
significantly less harmful side effects than the
non-steroidal anti-inflammatory drugs commonly used (e.g.
gastrointestinal toxicity (see Table 3), renal side-effects,
reduced effect on bleeding times and asthma induction in



(*) See structures in Table 4. |Indonethacin is 1-(4-
chl or obenzoyl ) - 5- net hoxy- 2- net hyl i ndol e- 3-acetic acid, a non steroidal

anti-inflammatory drug. (**) Results expressed am | Cerr] values. TABLE
2: "Anti-inflammtory activity COVPOUND % i nhi bition (dose,
ng/ kg) | ndone | 64 (1) 6

55 (3) 18 W5 sz 63 (i) 20 PCT/EPYTNLI86
(1) 23 62 (1) 65 (1)
27 aspirin-sensitiveCeifjiectBABLE 3: U cerogenic activity COVPOUND

g?%gr;% (mg/ kg) | ndomaRagilsent inveﬁfion provides a ddmgbund of fcrmulgloo

>1
27 (1) for use in a method of LfsptoeRtTahl the hyman cenpadmal of
formula (1) duslysdlyethevrsppndipgartici®ér? forhihet breathiinthadfe phdnnd t hat

the conpoundsgffe t Re 8X2TRhEStA6S, 'Y & 5ibeE! '#,aéss't%émiﬂl W% S¥oth
activ t{

activity than they are 1 nhibiting COX- er eas e reference
conpound i nddaGHEcieoRtEagtioR oY $oK the reves o af jephanecsal Due to
their | ow COtanaeat.i vity, the conpounds of formula (1) present an inportant

anti-inflammt ory act i'.["ﬂiet ¥r%§§§t Tﬁm&@onag.qstthrgsﬂgééttﬁg uséeg'?:iff iacant ly
| ess harnful side effects than the
compound of formula (I) in the manufacture of a medicament
for the treatment of pain, fever or inflammation, to inhibit
prostanoid-induced smooth muscle contraction or for the
prevention of colorectal cancer.

The compounds of formula (I) are useful for relief
of pain, fever and inflammation of a variety of conditions
including rheumatic fever, symptoms associated with influenza
or other viral infections, common cold, low back and neck
pain, dysmenorrhoea, headache, toothache, sprains and
strains, myositis, neuralgia, synovitis, bursitis,
tendinitis, injuries, following surgical and dental
procedures and arthritis including rheumatoid arthritis,
ostecarthritis, gouty arthritis, spondyloarthopathies,
systemic lupus erythematosus and juvenile arthritis. They may
also be used in the treatment of skin inflammation disorders
such as psoriasis, eczema, burning and dermatitis. In
addition, such compounds may be used for the prevention of
colorectal cancer.

The compounds of formula (I) will also inhibit
prostanoid-induced smooth muscle contraction and therefore
may be used in the treatment of dysmenorrhoea, premature
labour, asthma and bronchitis.

The compounds of formula (I) can be used as
alternative to conventional non-stercidal anti-inflammatory
drugs, particularly where such non-steroidal anti-
inflammatory drugs may be contra-indicated such as the
treatment of patients with gastrointestinal disorders
including peptic ulcers, gastritis, regional enteritis,
ulcerative colitis, diverticulitis, Crohn’s disease,
inflammatory bowel syndrome and irritable bowl syndrome, -
gastrointestinal bleeding and coagulation disorders, kidney



non-steroi dal anti-inflammatory drugs commonly used (e.g. gastrointestinal
toxicity (see Table 3), renal side-effects, reduced effect on bl eeding
times and asthma induction in WD 97/ 34882

PCT/ EP97/ 01386 12 aspirin-sensitive subjects). The present invention

provides a conyeuwidsgs formula (1) for use in a nmethod of tr egiEpetonsds t he
human or ani mal body by therapy, in partggular for the treatnent of pain,

fever or infl Lon, to i,nhi kit .prostangid-inducedq,snmooth, nuscl e
contraction orggggésfhgebé)'evfe allgr?‘.io e’c‘%?o?%% % °nlédncgr°.seTﬁ’é'i|%¥e%%nt

i nvention al s6upE8TY dRB %aling ansficoaguipetmd ard ftdosel auerpptiblace
manuf act ure ohofd BREEERIENtardtdl- in¥eakh8bFP Mrefs BdidhceliCYBENRRS .

i nflamrmation, to inhibjt prostanaid-indyced smoth | e_contraction or
for the prevention of b*c‘% or ec °é'|n%€aﬁé‘é‘r .‘g'u’ll'%éegg‘f?pdifgeﬁ%& “F8Phula (1) are
useful for rekrélagrapiom i diseaged puchansevdsmnioir digarpesy migraine
condi tions i nGleddaBBes ) peRilartrate, nSHEPA OB SIRItaESdaphhbeidf | uenza or

headache, -t ooPRASHES SRSnIE dn dLerharns R orRitras. TamPaFoPa St R R ([ o,
bursitis, tengyasthenia gaaviss, sheclddPalss mepheitiandyddnbat, pBelumzhires
and arthritis gibRatusl NOps NAHBHI¥i%, 2hiBelbbRsi OHFARAT 3R Lhat18PLEy,
arthritis, spohdyl ALt NORY N ardial ischaemia.

Compounds of the present invention are inhibitors of
cyclooxygenase-2 enzyme and are thereby useful to treat the
cyclooxygenase-2 mediated diseases enumerated above.

The present invention furthermore provides a
pharmaceutical compbsition which comprises, as active
ingredient, at least one 2-(3H) -oxazolone derivative of
formula (I) and a pharmaceuticaily acceptable carrier or
diluent. Preferably the compositions are in a form suitable
for oral, topical, inhalation, rectal, transdermal, nasal or
parenteral administration. The pharmaceutically-acceptable
carriers or diluents which are admixed with the active
compound or compounds to form the compositions of this
invention are well known per se and the actual excipients
used depend inter alia on the intended method of
administration of the compositions. Compositions of this
invention are preferably adapted for administration per os.

In this case, the compositions for oral
administration may take the form of tablets, capsules,
lozenges or effervescent granules or liquid preparations such
as elixirs, syrups or suspensions, all containing one or more
compounds of the invention. Such preparations may be made by
methods well known in the art, for instance by mixing the 2-
(3H) -oxazeclone derivative of formula (I) with the
pharmaceutically acceptable carrier or diluent.

The diluents which may be used in the preparation of
the compositions include those liquid and solid diluents
which are compatible with the active ingredient, together
with colouring or flavouring agents if desired. Tablets or
capsules may conveniently contain between 10 and 500 mg and



system c lupus erythematosus and juvenile arthritis. They may al so be used
in the treatment of skin inflammation disorders such as psoriasis, eczem,
burning and dermatitis. In addition, such conpounds may be used for the
prevention of colorectal cancer. The conpounds of fornmula (1) will also

I nhi bit prost duced snooth nuscle contraction and th y be
used in the t@@%?’?r%dﬁ? of dyarrenorrhoea14premature | abour, agtbﬁ;r]r;?@r%m

bronchitis. The conpounds of formula (1) can be usged as alterpative to
convent i onal Pr¥6§9§gg?‘-8| §5Pm AR itq r?'l"loaﬁ'ﬁaPSr?"El*Yl‘bs"n%feﬁdt"l%ﬁl afP$ where such

[lon- tst er ;)i d?lccm';ndsnﬁﬁmmme dmegpzporyteéd iwtd reellutisc abetedueitlas t he
reatment o gastr I |

ul cers, gastr ?E‘ %Qtr%tgo%g ent e"%r;:l %%huﬁgérg%?%%%ﬂ% q_&l 3gFP§€tlﬁl S,
Crohn' s di se@Feducsf F&ﬁﬁﬂ%’%‘?? IhRAses FRAFBRECRHBtITH |95 RS OBBRFAESAdr one,

gastroi nt est iyidh bb&?ﬂleﬂﬁ mequdtatﬂm dbsprodice ttelmaype WO 97/34882
PCT/ EP97/ 013%?1 13 g ga I npaired renal function), those prior to
surgery or t oaguf ants and those susceptible to _non sterojdal

anti-inf| ammat ory dr u§’$1'='-| dgetd conpapitiphe agapbad ikt AFaluMERePaePlsed
to treat inflgmiMe Eoriodi S6BsESoNa|C Bulpendiotbasr Chewrmas . mher ai ne

headaches, perH%&&%&!tls nggoggueouél(lcéh 1§b ggi@@i&é@ of a 2-(3K) -
oxazolone in association with, for example, sucrose or
gsorbitol to form a syrup. The suspensions may comprise an
ingoluble or microencapsulated form cf an active compound of
the invention in association with water and other acceptable
solvents together with a suspending agent or flavouring
agent.

Compositions for inhalation administration may be in
the form of solutions, suspensions or micronized powder,
contained in an appropriate inhaler.

Compositions for parenteral injection may be
prepared in the form of microemulsicns or microsuspensionsg in
water or an appropriate parenteral injection fluid.

In human therapy, the doses of the 2-(3H)-oxazolone
derivatives depend on the desired effect and duration of the
treatment; adult doses are generally between 15 mg and 500 mg
per day. In general the physician will decide the posology
taking into account the age and weight of the patient being
treated.

The 2- (3H) -oxazolone derivatives of formula (I) may
be used in a method of treatment of any of the above
conditions which comprises administering to a subject in need
of such treatment an effective amount of the derivative of
formula (IX).

The following Examples further illustrate the
invention.

EXAMPLE 1

a) A mixture of 4-methylsulphonylphenacyl alcohol
(3 g; 0.014 moles) m.p. 133-135°C, and 4-fluorophenyl
isocyanate (5 ml; 0.044 moles) was stirred for 1 hour at



anaem a, Hodgkin's di sease, sclerodermm, type | diabetes, nyasthenia
‘gravi s, sar.coidosis, nephrotic syndrone, Behcet's syndrone, polynyositis,
hypersensitivity, conjunctivitis, gingivitis and nyocardi al ischaem a.
Conpounds of the present invention are inhibitors of cycl ooxygenase-2
enzyme and are gk useful to treat the cycl ooxygenase-2 ngeyiofgiass

di seases enunerat ed above. The present i1gvention furthernore provides a
phar maceuti cal_ conpositi on which conprises, as actjve ingredient, at |east
one 2- ( 3H) - oxaAN°Ene Aser\ SePlings the FesRILEng Belid praf tEeaGeRCHEEY
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suitabl e for Qal, Jf GReCahxchPDaALAAkaLICLAl as bEAPEdGLIB, gasal of
parenteral adm™ni stration. € pharnaceu |caIy-acc g{a e carrirers or
di | uent s whi ctrethylspdrhenyhphenaeil Att4réluonpphenybl carhasates (Pe51f9t m

the conpositi aan&dqiwagh;di auealtqymarﬁlwal_,l mlsﬁgv\gspez%@m a(]tcm -gh? actual
exci pi ents used depend,.intef a n t nt ended net admmi i tion
of the conpositions. c& os?‘t f%ir'l‘gt% 2 t%?s’f Pnventton- cg'%'f)“£‘r)e(f3e|gé1bpyagégpt ed

for admi ni straleslpdn ashydnons acekin acide (36nPdLi van kpiled ypder
adm ni strati onrdftud Fe BhBohOE [N The (ANWRNE. wABPEEhEPed | 17 85220 @he

effervescent granules or ligui.d prgparatiqns such_as elixirs,, S S.0or

suspensi ons, ?sn. (%rmsﬁa.ql.%gegrgﬁﬂ@ BaRq8E o %“’Jr 3 iy(é'w.omégch
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(1.9 g), was obtained, m.p. 170-172°C. This compound has
another crystalline form with m.p. 152-153°C.

EXAMPLE 2 |
_ a) A solution of 4-methylthiophenacyl alcohol

{1 g; 5.5 mmoles) and 4-bromophenyl isccyanate (1.08 g;
5.4 mmoles) in anhydrous xylene (10 ml) was boiled under
reflux for 5 hours. Then the reaction mixture was cooled and
the soclid was filtered off and washed with diisopropyl ether
to give 4-methylthiophenacyl N- (4-bromophenyl) carbamate as a
white solid (1.8 g).

b) A solution of the above carbamate (1.8 g;
4.7 mmoles) in anhydrous acetic acid (18 ml) was boiled under
reflux for 16 hours, the soclvent removed in vacuc and the
residue treated with acetone; The resulting white-solid was
filtered cff and 3-(4-bromophenyl) -4-(4-methylthiophenyl) -2-
{3H) -oxazolone (1 g) was obtained.

c) To a solution of the above compound (1 g:
2.7 mmoles) in methancl (3 ml) and methylene chloride
{17 ml), magnesium monoperoxyphtalate hexahydrate (2.13 g;
4.3 mmoles) was slowly added, and the mixture stirred at room
temperature for 2 hours. Then it was washed with 4M sodium
bicarbonate aqueous solution, dried (Na,SO,) and the solvent
removed under reduced pressure. The residue was
recrystallized from methylene chloride-ethanol to give
3-(4-bromophenyl) -4- (4-methylsulfonylphenyl) -2- (3H) -oxazolone
(0.63 g), m.p. 217-219°C. '



the conpositions include those liquid and solid diluents which are
conpatible with the active ingredient, together with col ouring or

flavouring agents if desired. Tablets or capsules may conveniently contain
bet ween 10 and 500 ng and WO 97/ 34882

PCT/ EP97/ 0138 ably from15 to 100 ng of active ingredg
QV‘?%Z’T‘%’% gr edpSipo7/d{38s

conpounds may ‘a I ncorporated int q.lspel |l ets coated with appropriate

natural or synthetic polymers known in tThe art to produce sustained release

characteristi or ted with I [
@ﬁmﬁ rcor porated w polymers into tablet formto produce
t he sane characteristi b

_ s. The Liguid c ositiqgn apted far oral use ma
be in the formof sol ®ion# 88&5?8%%%%%‘“&? o?éﬁg.'gsr'ﬁ%r%‘%ﬁml ns ma bg
aqueous- al cohedtlamatieut (908s gof 35 BméBed) iox andiydwouenagetieiagicorfd§ Md) for

exanpl e, sucrose Jl; 19y RindRlr b8£1 Q% My SV HOurENE THES BBTSRF Swd B )k eaidietl S€
an i nsoluble or mcroencapsul ated form of an active ggg‘gg@ﬂd of .t he

invention in %f%%‘c‘:i%ﬁqw sgyre and £ # SEEESR ol YR WBFyet her
Wldt h a fus pen&maﬁ%mﬁﬂm@ﬂnhnydg&ﬁhem dilethglfexhemhal at i on
adm ni strati of_pRYg :j. 1hQa0bRE: L 41 { RS 0l | @S b ONi zed
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i nj ecti on mayobkaipehameP i F41d470Fm of ni croemul sions or nicrosuspensi ons

in water or an approprbpat e paistueeabfi thecibaore fdampeund (4 g; 15.7
mmoles) and chlorosulphonic acid (2.1 ml; 31.6 mmoles) was
heated at 100°C for 4 hours, cooled and then poured into
iced-water. The precipitated solid was extracted with ethyl
acetate, dried (Na,SO,) and the solvent removed in vacuo. To
the residue, concentrated ammonium hydroxide (40 ml) was
added, stirred at room temperature for half an hour and
extracted with methylene chloride. The organic solution was
dried (Na,SO,) the solvent removed under reduced pressure and
the residue recrystallized from ethanol. 3-(4-fluorophenyl) -
4- (4-aminosulfonylphenyl) -2- (3H) -oxazolone (0.89 g) was
obtained, m.p. 211-213°C.

EXAMPLE 4

a) A solution of 4-(N,N-
dibenzylaminosulfonyl)phenacyl
N- (3,4-dichlorophenyl) carbamate (2.6 g; 4.46 mmoles) in
anhydrous acetic acid (25 ml) was boiled under reflux for 6
hours. The soclvent was removed under reduced pressure and the
obtained oil was treated with diethyl ether. 3-(3,4-
dichlorophenyl) -4-{4-(N,N dibenzylaminosulfonyl)phenyl] -2-
(3H) -oxazolone crystallized (2.0 g), m.p. 128-130°C.

b) A solution of the above compound (2 g; 3.54
mmoles) in methanesulfonic acid (15 ml) was stirred at 100°C
for half an hour. The reaction mixture was poured into
jced-water, the precipitated solid collected by filtration,
and then treated with ethanol. The insoluble solid was
filtered off and the solution was passed through a
chromatography column containing silica gel and methylene
chloride-methancl 95:5 as eluent.
3-(3,4-dichlorophenyl)-4-(4-aminosu1fonylphenyl)-2-(38)-



In human therapy, the doses of the 2-(3H)-oxazol one derivatives depend on
the desired effect and duration of the treatnent; adult doses are general ly
between 15 ng and 500 ng per day. In general the physician will decide the
posol ogy taking into account the age and wei ght of the patient being

treated. The 2giodfadexazol one derivatives of formula (1) may deg/epshisiasen a
met hod of treatnment of any of the above 1¢ondi ti ons whi ch conpri ses
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wi th diisopropyl ether (30 M), collected by filtration and washed with a
10% m xture of nethanol in diet hyI et hepan %¥ jret hyl sul phonyl phenacyl

N- (4-fl uorophenyl) carbanmate (3.5 g) waS obtalned as a white solid, mp.
198-200[err]C (d). b) A solution of the above conpound (3 g; 0.0085 nvol es)
in anhydrous acetic acid (30 m)g@as boDl ed under reflux for 8 hours. The
sol vent was renoved in vacuo the N

N
~° 0)
R1-0,8 RS
I ,

Compound RrR* r? m m.p. °C
1 H,C CH, H 1 207-210
2 » 4R,C-CH, » . 213-214
3 " 3H,C-CH, » » 195-197
4 . 2F-CgH, » » 186-187
5 » 3F-CH, w 2 138-139 |
6 " 4F-CH, " 1,2 170-172
7 » 3C1-C,H, " 1 177-178
8 n 4C1-CeH, » 1 220-221
9 w 4Br-C.H, » 2 217-219
10 " 4F,C-C.H, " 1 189-190
11 - icl, 4H,Co- » 1 154-156

CCHJ
12 “ 2,4diF-CH;, | “ 1 155-156
13 w 3,4diF-CH, | ™ 1 177-178
14 » 3C1,4F-CH, | * 1 175-177
15 » 2,4diCl-CH, | * 1 199-200
16 . 3,4dicl-CH, | * 1 197-198%
17 » 2-naphthyl » 1 222-223
18 H,N 4F-C,H, N 3 211-213
19 " 3C1,4F-CH, | ™ 4 247-249
20 » | 3,4dici-cH, | * 4 158-161
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The following Examples illustrate pharmaceutical

compositions according to the present invention and

procedures for their preparation.

EXAMPLE 5

10,000 Tablets each containing 50 mg of
3-(4—ehloropheny1-4-(4-methylsulfonyl-phenyl)-2-(3H)—
oxazolone (active ingredient) were prepared from the

following

Procedure

formulation:

Active ingredient

Microerystalline cellulose

Spray dried Lactose

Carboxymethyl starch

Sodium stearyl fumarate
Colloidal silicon dioxide

500
390
1.990
80

20

20

g
g
g
g
g
g

All the powders were passed through a screen with an
aperture of 0.6 mm, then mixed in a suitable mixer for
20 minutes and compressed into 300 mg tablets using 9 mm

disecs and flat bevelled punches.

the tablets was about 3 minutes.

The disintegration time of



(0.63 g), mp. 217-219[err]C WD 97/ 34882

'PCT/ EP97/ 01386 16 EXAMPLE 3 a) A sol ution of phenacyl N-(4-fl uorophenyl)
carbamate (9.6 g; 35 mmol es) in anhydrous acetic acid (96 m) was boil ed
under reflux for 16 hours. The sol vent was renoved under reduced pressure
and a solid crygalssgged, which was collected by filtration anemashags W th
di ethyl ether. 3-(4-fluorophenyl)-4-phenyl-2-(3H)-oxazolone (7.8 g) was
obtained, mp. 145-147[err]C. b) A m'x“ljre of the above conpound (4 g;
15. 7 mmol es) and chl orosul phonic acid (2.1 m; 31.6 mmol es) was heated at
100[ err] C for e¢altpuese cool ed and then poured into iced-water. The
precipitated solid was t t hth ethyl acetate ri.ed (Na2SO™) and the
sol vent renoved in vac:b@('&l%&t%%s\r@ésefdﬁéfxc%%%téan 1}1a’%geg‘dgmgr‘3mg%m hydr oxi de
(40 m.) was addéfirfXve¥orhenyl )-dorfirmapbybswl fomwkohenyl)ad -K3H) - and
extracted witbxaRbDyhencadtiv iidgredient) OWeEe prdpdred foam dhbed

(Na[err] SO er(rfL%Jwgnso gentlr moved under reduced pressure and the residue
recrystallize oM -&¢ hatior aﬁff—‘fl uor ophenyl ) -

4- (4- am nosul f onyl phenyl ) - 2- (3H) - oxazol one (0.89 g) was obtai ned, mp.

211-213[err] C. EXAMPLE 4 a)adkis@l Whigeed®bnd- (N, N 10 kg
di benzyl am nosul f onyl )phenaﬁ:ggtose monchydrate 20 kg
Corn starch 2 kg
Magnesium stearate 0.4 kg

Colloidal silicon dioxide 0.2 kg

Procedure

The above ingredients were sieved through a 60-mesh
sieve, and were loaded into a suitable mixer and filled into
100,000 gelatine capsules.



N-.(3, 4-di chl orophenyl) car bamat e (2.6 g; 4.46 mml es) in anhydrous acetic
acid (25 m- was boiled u hours. The sol vent was renoved
under reduced pressure angmmrIMIlmlru'm,m was treated with diethyl ether.
8-1(3, 4- dichl orophenyl)-4-[4- (N, N d'behzy! ami nosul f onyl ) phenyl ] - 2-

(3H) - oxazol one cr allized (2.0 g), mp. 128-130[err]C. b) I on of
t he above co 83?(%‘%% g; 3.54 mmol es) in nethanesul fonic ampgr@fgﬁdn#‘
stirred at 10Jerr]C for half an hour. Theggreaction m xture was poured |nto
i ced-water, the precipitated solid collected by filtration, and then
treated with ethanol. The insoluble sol gffayms filtered off and the solution
was passed through a chromat ography col umm containing silica gel and

met hyl ene chl ori de-nmet hanol 95:5 as el uent.

3- (3, 4-di chl orophenyl ) 4- (4- am nosul f onyl phenyl ) - 2- (3H) - WO 97/ 34882

17 PCY EPO% PIAAE R0 baRBobRa %) chmnabt@hned, M p.
158-161C. O her 2- (3H) ‘oxazol one derivatives of fornula (I') in Table 4 were
prepared according to the processes di scl osed in these Exanples, but with
the appropriate starting materi g RDE 4 [err] Method Oorrpound

R err] Rlerr] Rerr] [ mp. C1 Herr]C
Cerr]JHerr] H 1 207-240 2 .
4H err]C-derr]Herr] 2 213-214 ()

R1 -028

wherein: .

R is an alkyl or -NR‘R® group, wherein R* and R°
each independently is hydrogen or an alkyl or benzyl group:

R’ is a naphthyl, tetrahydronaphthyl, unsubstituted
phenyl or phenyl group substituted by from 1 to 3 halogen
atoms or alkyl, hydroxy, alkoxy or trifluocrcmethyl groups:
and

R} is hydrogen or an alkyl group.

2. A compound according to claim 1 in which R’ is
a 2-naphthyl group or a phenyl group substituted by 1 or 2
halogen atoms. .

3. A compound according to claim 1 or 2 wherein R’

is a phenyl group substituted by from 1 to 3 chlorine or
flucrine atoms.

4. A compound according to any one of the
preceding claims in which the alkyl groups or moieties
contain from 1 to 6 carbon atoms.

5. 3- (4-fluorophenyl) -4- (4-methylsulphonylphenyl) -
2- (3H) -oxazolone;

3- (2-fluorophenyl) -4 - (4-aminosulphonylphenyl) -2- (3H) -
oxazolone;
3-(3,4-dichlorophenyl) -4- (4-aminosulphonylphenyl) -2- (3H) -
oxazolone; and
3-(2,4—difluoropheny1)-4-(4-aminosulphonylphenyl)-2-(33)—
oxazolone.

6. A process for the preparation of a compound of

I‘hls Sheet Has Been Re{i
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3. err] 195-197 4
2 et ﬁﬁ il ﬁ i

4F-Clerr]Herr] 1, 170 172 7

3Q - err] H er o 97/34882 1 177-178 8 PCT/EP97/01386
ACl-(err]Herr] 1 220- 22119

4Br-(err]Herr] 2 217-219 10

4F[ err] C d er fprpaip] (I) as defined in anyg3ene¢oOf Ithe preceding claims
3Cl1, 4H err] COwhich comprides: 154-156 12

g jg: E CC:[[:;H E{ :”] a) wkie]h R ig 198 a]]l§:6yf.4 or -NR'R’ group in whichy®}
AF-Cerr] H er@pd R° are ofher th!’FShIWOQ(S\. reacting a carbamate of

2,4di A - errledemtild (V) : 1 199- 200 16

3,4diCI-C[err]H[err] 1 197-199 17

2- napht hyl 1 222-223 18 H err] N

4F-Cerr]Herr] 3 R11-213 19 3C1,
4F-Cerr] R err] Fﬂa—@zsC)ZCH-O-CONH-FI2 V)
3,4did-Cerr]Herr] d 158-|161 WD 97/ 34832

PCT/ EP97/ 01386 18 21 (derr]Herr]-Cdaerr])[err]N 3Cl1,4F-Cferr]Herr]
1. 128-130 22 Herr]C AF-Cerr]Herr] Herr]C 1
205- 206 23 Herr]N 4G -Cerr]Herr] - H 4

gél 212 24 wherein R? agsa Rq4C1 Sy ernre]dH:Ln claim 1l and fﬂ; iﬁpn%g?.k%g?

2F-C[err] H er ofr -NR*“R®** group where:iLr? &R‘178#nd R** each independently is an
alkyl or benzyl group with anhydrous acetic acid;

b) when R' is an alkyl group, reacting a mercapto
derivative of formula (VIII):

v
R1b.s

wherein R’ and R® are as defined in claim 1 and R*™ is an alkyl
group with an oxidizing agent;

c) when R! is a -NR‘R® group wherein R' and R® are
as defined in claim 1, reacting a chlorosulphonyl derivative
of formula (XI):

RZ\N’(

o
X1

CiO2S R3

This Sheet Has Been Reﬁaced




27 - _ ‘ |F-Cberr 190-192 2 8
e N oo natelll lHMIMllllHllllﬂﬂ R s
(Herr]Q[err]N * 157-159 The fol | ow ng

Exanpl es il usf,patggphar meceuti cal conpositions accordi ng to ent
I nvention and procec?ures for their preparation. EXAMPLE 5 Pé@@"%ﬁﬁ?ét S

each containing 50 ng of 22

3-(4-chl orophgyeid- ﬁﬂr&? Phrom%fé)ﬁpyé Q};lei)1 §1£§ an vgos:ahz one actkve

I ngredi ent) were prepa ovmn fornu |ve |n§red|ent
500 g M cr ocEPEPRLR rﬂﬁl‘ébf | ul ose 390 g Spray dr| ed Lact ose

1.990 g Carboxynethyl starch 80 g Sodi um stearyl fumarat e

20 g Col loidal silicon dioxide R-NE- 1@;0 g Procedure All t}gﬁgv\ders wer e
passed through a screen with an aperture of 0.6 nmm then m xe

suitable m xer for 20 m nutes and conpressed into 300 ng tablets using 9 mm

di scs and_ f| nekeidl Redhhdamehgse dAdaidkssiedt 88bebt Oprti Me of the tablets was
gg?—f};pgwmoggggsig V\9)97/v§ée81:8 ?R1 is a -NR'R®’ group wherein R' and R® are

hydrogen, debenzylating the corresponding compound of formula
(IX):

RS (1X)
\'N-Ozs R3
/

R4

wherein R?*, R', R' and R® are as defined in claim 1 with the
proviso that at least one of R' and R® is a benzyl group.

7. A pharmaceutical composition which comprises,
as active ingredient, at least one compound of formula (I) as
defined in any one of claims 1 to 5 and a pharmaceutically
acceptable carrier or diluent.

8. A compound of formula (I) as defined in any one
of claime 1 to 5 for use in a method of treatment of the
human or animal body by therapy.

9. A compound of formula (I) as defined in any one
of claims 1 to 5 for use in the treatment of pain, fever or
inflammation, to inhibit prostanoid-induced smooth muscle
contraction or for the prevention of colorectal cancer.

10. Use of a compound of formula (I) as defined in
any one of claims 1 to 5 in the manufacture of medicament for
the treatment of pain, fever or inflammation, to inhibit
prostanoid-induced smooth muscle contraction or for the
prevention of colorectal cancer.

—_—
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EXAMPLE 6 100, ¢0(
3- (4-fl"uor ophenyl
i ngredient) wele

10 kg Lactose

kg Magnesi um afjearate

NEPLAGEMERT SHEET |
fontai ning 100 nmg~of o s
fonylphenyl)-2-¢3g§%1hg- Sne TAact] e

the follow ng ford L;ﬁ,,
20 kg Corn sta i)

ITotTy-eH-at

0. 4 kg Col-bkoi-dal

Procedure The above Tngredrents
were | oaded into a suitable m xer and fig¢tadMat
-20- CLAIMs 1.
5 wherei n:

capsul es.
[err]

were sieved thro
100, 000 gel ati ne

sH Pesinasbxped - mgoopiggd -2
gR AbEtCheshraged ve, Papaged

-----

'A 2- (3H) - oxazol one |c onxQF sEcRIPFUle-RRRE..

Rlerr] is an alkyl or -NRARS group, whereirn R err|] and

Rl err] each independent!| y, is_ ro n upsy 10
i s a napht hyldl,' te%lpr‘ a?y%na%ﬁ%%?@hn%@%?ﬁﬁtgg %%Jémng{gor?lz)henyl

SEgLL]substituted by from1 to 3 hal ogen atonms or al kyl, hydroxy, al koxy or
trifluoromethyl |
00D BN N JZ)
* [ L L] N * - .
)

10

15

20

25

wherein:

R! is an alkyl or -NR'R® group, wherein R! and R®
each independently is hydrogen or an alkyl or benzyl
group;

R? is a naphthyl, tetrahydronaphthyl, unsubstituted
phenyl or phenyl group substituted by from 1 to 3 halogen
atoms or alkyl, hydroxy, alkoxy or trifluoromethyl
groups; and

R’ is hydrogen or an alkyl group.

2.
2-naphthyl group, phenyl group or a phenyl group

A compound according to claim 1 wherein R? is a

substituted by 1 or 2 halogen atoms or alkyl, alkoxy or
trifluoromethyl groups.

A compound according to claim 1 or 2 wherein

3.
‘the alkyl groups or moieties contain from 1 to 6 carbon
atoms.

4. A compound according to any one of the

preceding claims wherein R! is a methyl group or an amino
group.
50

preceding claims wherein R?® is a hydrogen atom or a

A compound according to any one of the

methyl group.
6.

preceding claims wherein R’ is a hydrogen atom.

A compound according to any one of the




gr oups;, and R3 is hﬁdrigen or _an aIk | group. 15 2. A conpound

9 -

according to lmllj'" Lm ﬁ!/lﬂ!lfz is a 2-naphthyl group, phenyl group or a
phenyl group 2 hal ogen atons or al kyl, "al koxy or
trifluoronethyl groups. 3. A conpound according to cIa|n11 or 2 wherein
20 t he al kyl groups or noi eti es contain~2lom 1 to 6 carbon atons. 4. A
conpound accordi ng to any one of the preceding clainms wherein Rerr] is a
met hyl group or an am -no gk sgpmnd accordifg ton awfpBithPlacdd ding to any

one of the prec rdz i e I
p Eﬂfp 1S accor% ek R & 1 1§ a E %ehoa arehgms%s%ﬁ%ttféﬁ

group. 6. to any one of e preceding clains wherein
Rerr] is a hydrhmgemeatqmtwo haliogen atoms:mﬁoamtdualccqﬁwnﬁg to any one of

t he preceding clains er r t d by one or
éNht h% ﬁddd&?a%&%q{%tocgn accorfié'f e

two hal ogen atons or ne ng to any one of
the 5 precedipgpagdimg mhem wiRdiesim RFhbsya phenpl sebeupt swlestbyuted

single substitya@ aat -tﬁ;;elvﬁ’i s¥sér esﬂglagp the 3-AF %ﬂf&gprdi ng to
any one of cl ai erein |s a phenyl group substituted by two
hal ogen . A compound according to any one of claims 1 to
7 wherein R? is a phenyl group substituted by two halogen
atoms at positions 2 and 4 br 3 and 4.
10 10. 3-(4-fluorophenyl)-4-(4-methylsulphonylphenyl)-
2~ (3H) -oxazolone;
3-(2-fluorophenyl)-4- (4- amlnosulphonylphenyl) 2- (3H)—
oxazolone; o
3-(3,4-dichlorophenyl) -4- (4-aminosulphonylphenyl)-2- (3H) -
15 oxazolone; and
3-(2,4~-difluorophenyl)-4-(4-aminosulphonylphenyl)-2- (3H) -
oxazolone.
11. A process for the preparation of a compound of
formula (I) as defined in any one of the preceding claims
20 which comprises:
a) when R! is an alkyl or -NR'RS group in which R*
and R®> are other than hydrogen, reacting a carbamate of

formula (V):

R' *’-023—<:>—cohcl:Hx}corle-R2 )
R3

REDLAM MENT bhhi
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25 "wherein R? and R?® are as defined in claim 1 and R!* is an
alkyl or -NR%R% group wherein R** and R*® each

independently is an alkyl or benzyl group with anhydrous



ms gt—pesitions-2 -and 4 or 3 and 4. 10 10.

4-f 1 uorophenyl ) - 4- (4- nmet hyl sul phonyl phenyl ) - 2-(3H)-oxazol one;

2-f1 U(ﬂnﬁml I“"jl' tmﬂ(ﬂ nosul phonyl phenyl ) -2-(3H)- oxazol one;

3, 4-di'e8 c' 4- am nosul phonyl phenyl )-2-(3H)- 15 oxazol one;
nd 3- (2, 4-difl torbphenyl)-4- (4-ani nosul phdayl phenyl ) - 2- (3H) - oxazol one.
1. A process for the preparation of a conpound of formula (1) as defined
in any one of tawetgrecadidvg cl ai ns 20 whi ch conprises: a) when Rl err]
is an alkyl or -NR gyr]R rQup .i.n i,Gh ri, - r er
t han hydr ogen, reacﬁ)ng ﬁ:%llr brgrrg#ea(&:}f aﬁﬁc%ry%ulggb?@)’: r%%%t@[n%g]r g%{\r%ﬁ[%tegrbr]
and Rlerr] are derideftiinesl ofh demwmid AL R{err]a is an al kyl or
-NR[err]aR[err]a group wherein R err]a and R err]a each independently is an
al kyl or benzyl group w th anhydrous -22~ acetic acid; b) when Rerr] =

at

at o
3-(
3-(
3-(
and
1

is an al kyl group, reacting a nercaptB?deriC%tive of formula (VII1): [err]
wherein R err] and R err] are as defin _Ldgclainll and Rerr]bis an 5

al kyl group with an oxidi zing agent; c) en Rlerr] is a-NRerr]Rerr]
group wherein R err] and R err] ar ~ (vil)

R'°.s

wherein R? and R® are as defined in claim 1 and R¥™ is an
5 alkyl group with an oxidizing agent;
c) when R! is a -NR'R® grdup wherein R! and R® are
as defined in claim 1, reacting a chlorosulphonyl

derivative of formula (XI):;

10 | R"’\ o
v
S (X1)
. R3
CIO,S
15
wherein R? and R® are as defined in claim 1 with an amine
of formula (XII):
20 - RY-NH-R5 (XII)

wherein R! and R® are és defined above; or
d) when R! is a -NR!R® group wherein R! and R® are
‘hydrogen, debenzylating the corresponding compound of
25 formula (IX):

REPLACEMENT SHEET
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*

as defiined in claim1, reacting a chl orosul phonyl derivative of formula

EIRT [ IS R

(XI'1) wherein R er'r] *anl F{err] are as deflned above; or d) when R err]
Is a-NRerr]Rerr] group wherein Rerr] and? Rl err] are 'hydrogen,
debenzyl ati ng the correspondi ng conpound of 25 formula (IX): -23-
[err] wherein Rlerr], Rerr], Rerr] and RerrD are as defined in claim1l
with the proviso that at Ieast one of R[] d Rerr] is a benzyl group.
12. A pharnmaceutical conposition which conﬂM S8s, 5 as active ingredient,
at | east one conmpound of fornula (1) as def ned~¥in any one of clains 1 to
10 and a pharnmaceutical |y gcceptabl e ¥ diluent. 13. A @¥pound of
formula (1) as defined infapny one of 30 10 for use in a nmethod of
treatnment of the 10 human Yoy | P herapy. 14. A conpound of
formula (1) as defined in an 1 to 10 for use in the
treatment of pain, fever Rf inflammation, to inhibit prostanoid-induced
snmoot h

wherein R?, R3}, R! and R® are as défined in claim 1 with
the proviso that at least one of R* and R® is a benzyl
group.

12. A pharmaceutical composition which comprises,

5 as active ingredient, at least one compound-of formula
(I) as defined in any one of claims 1 to 10 and a
pharmaceutically_acceptable carrier or diluent.

13. A compound of formula (I) as defined in any one
of claims 1 to 10 for use in a method of treatment of the

10 human or animal body by therapy.

14. A compound of formula (I) as defined in any one
of claims 1 to 10 for use in the treatment of pain, fever
or inflammation, to inhibit prostanoid—induced&smooth
muscle contraction or for the prevention of colorectal

15 cancer. '

15. Use of a compound of formula (I) as defihed in
any one of claims 1 to 10 in the manufacture of
medicament for the treatment of pain, fever or
inflammation, to inhibit prostanoid-induced smooth muscle

20 contraction or for the prevention of colorectal cancer.




nuscl e contraction or for the prevention of col orectal
of a cenpound of fornula (I) as defined in
“manuf acture of medi cament for the treatnment of pain,
to i nhi bit prostanoi d-i nduced snooth nuscle 20
prevention of col orectal

cancer.

15 cancer. 15. Use
any one of clains 1 to 10 in the
fever or inflammation,
contracti on OLghor the
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