WO 02/ 096885 PCT/ GB02/ 02415 1 PYRI M DI NE DERI VATI VES USEFUL AS SELECTI VE
COX-2 INHI BI TORS This invention relates to pyrimdine derivatives, to
processeswhDar/obdses r preparation, to pharmaceutical conpo®CriGBIg/ogant ai ni ng
themand to their use in nedicine. 5 The enzynme cycl ooxygenase (COX) has
recently been discovered to exist int I soforms, COX-1 and COX-2. COX-1
corresponds to the originally identifie constitutive enzyne while COX-2
is rapidly and readily inducible by a nunber of agents including mtogens,
endot oxi n, hornones, cytokines and gr ow h factors. Prostagl andins

gener at ed by t hEYFANEPBE BERITARI Ry ESHOLh2D FFEFOIYEi €2 altit B6T P4t hol ogi cal
roles. It is generally believed that COX-1 is largely responsible for the
| nportant physi ol ogi cal functions such as nai ntenance of gastrointestinal
integrity Hmd rirvextionl gethtés ote pwirvisline aderivalivasndiei prasessesn faotheir i s

bel i eved rfgdilgﬁgﬁ‘avtjggp g@b}ﬁafrﬁéeé’uggﬂ'al?%n{ﬁ%%%ﬂo'ﬂ‘é RAtAAInRohed afd t& s oke in

prost agl a S rapi d inductio the enzyn® occurs in response to
such agent®edi$ing i nf| anmat ory agents, hormones, growth factors and
cytokines. A selective inhibitor of COX-2 would therefore have

anti - nf | aym@kazyme dytiooRygEhase EDUX) haslrgesitly Peapdistovsredvbtexizttn the
Found & ndvlorgRo 8T A0pGRIe: Wik rarBsehf dhe el dfifed ™"
i nhi bi t or scaxfstitEeZ2nZMnelinmile GOXt2 snrapidly q_mdd\ﬂ'a_dé‘ys irtdwit;ieriqycm nusbef of
ormt o Sagr bt ibSias ERERin homoe AR ot SRR om
fluorine aPwstaglandipal generatedcBy shiekgetian otsqé&pev%énoﬁmmﬂg giGal and- 25
12briglged sapbRAtdaY roled( GRARgMerag bBI&I¥REN4L COX-1 is largely responsible for
the important physiological functions such as maintenance of gastrointestinal
integrity and renal blood flow. In contrast the inducible form, COX-2, is believed
to be largely responsible for the pathological effects of prostaglandins where
rapid induction of the enzyme occurs in response to such agents as
15 inflammatory agents, hormones, growth factors and cytokines. A selective
inhibitor of COX-2 would therefore have anti-inflammatory, anti-pyretic and
analgesic properties, without the potential side effects associated with inhibition
of COX-1. We have now found a novel group of compounds which are both
potent and selective inhibitors of COX-2.

20 The invention thus provides the compounds of formula (i)

R2

l Sy
— R'
A
3
R’0,S 0
in which:
R' is selected from the group consisting of H, Cqsalkyl, Ci.calkyl substituted by
one to five fluorine atoms, Cssalkenyl, Csgalkynyl, Cs.qocycloalkylCosalkyl, Cs.
25 12bridged cycloalkyl, A(CR*R®), and B(CR*R%)y;

R? is Cy.palkyl substituted by one to five fluorine atoms;
R? is selected from the group consisting of Cy.alkyl, NH, and R“CONH;



R2 is Cl_2al kyl substituted by one to five fluorine atons; R3 is selected
fromthe group consisting of Cl1 _6al kyl, NH2 and R7CONH, WD 02/ 096885

PCT/ GB02/WD4H2596825 R4 and R5 are i ndependently sel ected fr ecTiéBor/o0gds6al kyl ;
A is an unsubstituted 5- or 6-nenbered heteroaryl or an unsubstituted 6-
menbered aryl, or a 5- or 6-nenbered hetgroaryl or a 6-nenbered aryl
substituted by one or nore R6; 5 R6 is selected fromthe group consisting
of hal ogen, Cl_6al kyl, Cl_6alkyl substituted by one nore fluorine atons,

Cl _6al kox b re,F. NH2SO2 and

C1 6al kylé&g’ﬁpuﬁségéé?,”@% b%ggﬁgye&@ s ¥l of O O -)-~0-3-
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is selecte r Shst
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for exanpl ena arendrg F, NHa8D, amdpC ogalkylSO-pr opyl , n-butyl, s-butyl or

rom the” Parissitig "ol LB SR8l ?ﬁrKl'CN”Ea”S 7 Meteroaryl selected

500 535y 5o )5

) defines the point of attachment of the ring;

where

10 R’ is selected from the group consisting of H, Cqsalkyl, Cq.salkoxy, Ci.salkylOC;.
ealkyl, phenyl, HOgCC1-5alkyI, C1-salkyIOCOC1-5alkyl, C1-salkleCO, HzNC1_
salkyl, C15alkylOCONHC.salkyl and C1salkyICONHC,salkyl; and
nis 0to 4.

The term halogen is used to represent fluorine, chlorine, bromine or iodine.

15 The term 'alkyl' as a group or part of a group means a straight or branched chain
alkyl group, for example a methyl, ethyl, n-propyl, i-propyl, n-butyl, s-butyl or
t-butyl group.

The term 5-membered heteroaryl means a heteroaryl selected from the
following:
20
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0~0SS N/ \ ~_NP) N NN N -~-O- SOONNNNNN W 02/096885
PCT/ G(B02/ 02415 3 The term 6- nenbered heteroaryl nmeans a heteroaryl

sel ect ed woponiopdses following: AN\ NII [/ / ( N( / N-PRT/GBTh2t15er m
6- menbered aryl neans: | / It is to be understood that the present

I nventi on enconpasses all isoners of they conpounds of forrmula (I) and
their pharmaceutically acceptable derivatives, including all geonetric,

tautomeric and optical fornms, and m xtures thereof (e.g. 10 racemc

I Xt f t th
?o)r(rplcjnrjﬁz)s g?.' gftgﬁhtq QH%% con Eg%rw IR]%PE? aa?g?lfnt%%rg'ss %ggﬁlisoé?ﬂn%%pr/el neby
the asterf@llewing:Furt her nor e, | t will be appreciated by those skilled in

the art that when R4 and R5 in formJIa (I') are different the correspondi ng
conmpounds cont aan at leagg _one chigal centrey by vi rtu of the asymetric

car bon atomd ther by‘N 15 a at su rrpou Ist inthe form
of a pair of pt/c /s nt o] rs spect of the
i nvention Rl i ss%el ect ed om t he up cons | ng of ‘H/ 6al kyl ,

Cl. 2al kyl substituted by one to five fluorine atoms C3_6al kenyl ,
C3_6al kynyl, C3_1locycl oal kyl C0. 6al kyl, C4_12bri dged cycl oal kyl and
B( CRARS) n; 20 I n anot her aspect of the invention RL is Cl 5al kyi or

Cl_2abkyl Fhbgéinh 6Leeniberedaryltracénsie fluorine atons. In anot her aspect R1
is C2_6alkyl (e.g. n-butyl). In another aspect of the invention Rl is

C3_10cycl oal kylQ0. 6al kyl , such as C3_10cycl oal kyl (e.g. cyclopentyl or
cycl ohexyl). ot her aspect RL is C3_ ||ocycloal kyl nethyl, such as
C3_7cycl oal k yl (e.g. cyclopentyl nethyl).

It is to be understood that the present invention encompasses all isomers of the
compounds of formula (I) and their pharmaceutically acceptable derivatives,
including all geometric, tautomeric and optical forms, and mixtures thereof (e.g.

10 racemic mixtures). In particular when the ring B lacks a plane of symmetry the
compounds of formula () contain a chiral centre as indicated therein by the
asterisk *. Furthermore, it will be appreciated by those skilled in the art that when
R?* and R’ in formula (1) are different the corresponding compounds contain at
least one chiral centre, by virtue of the asymmetric carbon atom defined thereby,

15 and that such compounds exist in the form of a pair of optical isomers (i.e.
enantiomers).

In one aspect of the invention R is selected from the group consisting of H, C;.
salkyl, C12alkyl substituted by one to five fluorine atoms, Cssalkenyl, Csgalkynyl,
Cs.1ocycloalkylCo.galkyl, Ca.1zbridged cycloalkyl and B(CR*R%),;

20 In another aspect of the invention R’ is Ci.salkyl or Cqzalkyl substituted by one
to five fluorine atoms. In another aspect R' is C,.alkyl (e.g. n-butyl).

In another aspect of the invention R' is Cs.ipcycloalkylCosalkyl, such as
Ca-1ocycloalkyl (e.g. cyclopentyl or cyclohexyl). In another aspect R' is Cs.
1ocycloalkylmethyl, such as Cs.zcycloalkylmethyl (e.g. cyclopentyimethyl).

25 In another aspect of the invention R' is A(CR*RY),.



25 In anot her aspect of the invention R is A(CRAR5)n. WD 02/ 096885

PCT/ GB02/ 02415 4 In another aspect of the invention R2 is CHF2, CH2F or
CF3. I n awotobeoessspect R2 is CF3. In another aspect of treTiGBORM02416N R3 is
Cl. 6al kyl, such as Cl-3al kyl (e.g. nmethyl). In another aspect of the
invention R4 and R5 are independently sehect ed fromH 5 or nethyl. In
anot her aspect R4 and R5 are both H In another aspect of the invention A
is selected fromthe group consisting of and | / where defines the point
of attach t the ri nd. A 1S unsubstj tut r substituted by one or
two R6. | g?'%r?gghlﬁr %s&?gggfg?e f'“’?nﬁﬂ(}g%; 'isoﬁh%’ &glzgé?re(lé?%dllq ?B?r&‘@ﬁ@sﬁ%hp
consi st i ng Rsfis CH. hal ogen (e.g. F), Cl-3alkyl (e.g. nethyl), C1-3alkyl
substituted by one to three fluorine atons (e.g. CF3), and Cl. 3al koxy

e.g. meth i~afpd i td i I mt he
Grovn consiEgnotiel APELSBIARTHCA R* BTL A Sth SV Gl SR €S SRl |
anot her aspect of the invgtr?]ti_on nis ] to 4, 15 In another aspect of the

i nvent i on W ABOHEr @speckofthepinvention B 1andhk® @radndanssdentinselested froantii on

cover$ al | ocemdthylatinemetisdr aapeict Rélaad R2aressth 19f the invention as
descri bed herei nabove. Wthin the invention there is provided one group of

robutyl): iandiEEadotirorthdifiionl RIBHEY il ife Jrou g med o
methyl). Wthin the iQvention there is provided another group of conpounds
of fornula [ is C3_1log N\oal kyl CO. 6al kyl, such as
C3_10cycl oa

Cl_6al kyl @

yclogex 1);"IR2 is CF3; and R3 is
@thyﬁ? gyogé’é@%fepcw GB02/ 02415 5
Wthin the invention the
formula (1)

anot her oup of compounds of

) defines the point of attachment of the ring
and A is unsubstituted or substituted by one or two R°.

In another aspect of the invention R® is selected from the group consisting of
10 halogen (e.g. F), Ciaalkyl (e.g. methyl), Cisalkyl substituted by one to three
fluorine atoms (e.g. CF3), and Cq.salkoxy (e.g. methoxy).

In another aspect of the invention R’ is selected from the group consisting of C,.
salkyl (e.g. ethyl), phenyl and aminomethyl.

In another aspect of the invention n is 1 to 4.
15 In another aspect of the invention nis 0 to 2 (e.g. 0).

It is to be understood that the invention covers all combinations of particular
aspects of the invention as described hereinabove.

Within the invention there is provided one group of compounds of formula (1)
(group A) wherein: R" is Cygalkyl (e.g. n-butyl); R? is CF3; and R® is Cysalkyl,
20 such as Cy.salkyl (e.g. methyl).

Within the invention there is provided another group of compounds of formula (1)
(group B) wherein: R! is Ca.1ocycloalkylCo.salkyl, such as Cs.qocycloalkyl (e.g.
cyclopentyl or cyclohexyl); R? is CF5; and R is Cisalkyl, such as Cisalkyl (e.g.
methyl).



(group C) wherein: Rl is C3_10cycl oal kyl net hyl, such as

C3_7cycl oal kyl et hyl (e.g. cyclopentylnethyl); R2 is CF3; and R3 is

Cl_6al kylwogaossss CL_3al kyl (e.g. methyl). Wthin the i meerdiBoo24iBere i s
provi ded anot her group of conpounds of formula (1) 5 (group D) wherein: Rl
is A(CR4AR5)n; R2 is CF3; R3 is Cl_é6al kyI5 such as Cl_3al kyl (e.g. nethyl);
R4 and R5 are independently selected fromHor nethyl; Ais selected from
the group consisting of and and A is unsubstituted or substituted by one

t R6; fromthe con ting of haI en e.Jg.
,2; \é\:? 3al WR& }e}%ﬁw%ﬁ §8t éredf 958\"9?8 egl?g}%(% Q@f‘é:‘f’ I nd§ qf I%WJ)?)I’I ne
atoms (e. g(gr@Ea)Q) wingredt: I%albk(bxmcy@oglkyhmthywmh aacng,cyeloaIkytmetﬂy(@QL 0).
whereint RS PSEALYD: R* R ERE R i Cria R RO b SRR S o BB 1
is 15 selg ted fromthe”cixrou con5|st| ng of and and A is unsubstituted or
substitute Hirinyentiqn theye irpreWded asether groumaf sempguadp of dorenwlai(hg of
f I uor Bne, @boplmawhamlﬁyw .spﬁ Rf*ﬂf’)gerseﬁwm aRd i§10;SakyP’suth ad € Salkyl
preferred ect bh,e h[g eng i R esgljzeg ?qc?%q?%n‘? %gﬁﬁmﬂ% '5"'?
2-(4-11 or 4 h fl | Mpyrimd
i nfa; 2EJ (4seiecied from the group consisting of

oxyphenoxy) - 4- [ 4- (et hyl sul f onyl ) phenyl ] -6-trifl uoronethyl)pyrimd ine;
2- but oxy- 4-[ 4- (et hyl5ul fNonyI)phenyI -6-(trifluogomethyl)pyrimndine;

2-[(5-chl 0| d i - oxy] met hyI I ny) p henyl]-6-
(trifluorone ) pyri i nej

2- (cycl ohexy )-4-] Is phenyl] rifluoromethyl)pyrimdin
e. WO 02/ 096885 PCT/ GB02/ 02415 In a nore preferred aspect the invention

provi des the foll ow ng conpound:
2- but oxy-4-[ 4- (et hyl sul fonyl ) phenyl ]-6-(trifluoromethyl)pyrimd ine. Since

e compousis Als HfiSLEYARERTor SULRNIIER by ho B G HTIRTATRALALS i har ™! 2

(), F@re intended for use 1 n pharnmaceutical

undef ¥t ooddTOHRICANSISHNg & Bﬁ’@ﬂeﬁr(@\ﬂ d:édQ1ﬂal§ki|l:>@tQidﬂﬁﬁIYl)praallény%rhﬁﬂtut@d
exanpl e atby one to three fluorine atoms (e.g. CF3), and Csalkoxy (e.g. methoxy); and n is

Oto 2 (e.g. 0).

Within group D, there is provided a further group of compounds (group D1)
wherein: R" is A(CRR%),; R? is CF3; R®is methyl: R* and R® are both H: A is
15 selected from the group consisting of

NN Nx AN
d
/ o _
and A is unsubstituted or substituted by one or two R®: R® is selected from the
group consisting of fluorine, chlorine, methyl, CF3; and methoxy; and nis 0 or 1.

In a preferred aspect the invention provides the following compounds:

20 2-(4-fluorophenoxy)-4-[4-(methylsulfonyl)phenyl]-6](trifluoromethyl)pyrimidine;
2-(4-methoxyphenoxy)-4-[4-(methylsulfonyl)phenyl]-6-trifluoromethyl)pyrimidine;
2-butoxy-4-[4-(methylsulfonyl)phenyi]-6-(trifluoromethyl)pyrimidine;
2-[(5-chloropyridin-3-yl)oxy]-4-[4-(methylsulfony)phenyl]-6-
(trifluoromethyl)pyrimidine;

25 2-(cyclohexyloxy)-4-[4-(methylsulfonyl)phenyl}-6-(trifluoromethyl)pyrimidine.



| east 50% pure, nore suitably at |east 75% pure and preferably at |east 95%
pure (% are on a wt/wt basis). Inpure preparations of the conpound of

fornmul a wWOD)2iees8He used for preparing the nore pure fornmPCHERI2IOD41S
pharmaceutical conpositions. Al though the purity of internedi ate conpounds
of the present 10 invention is less critipcal, it will be readily understood
that the substantially pure formis prefrerred as for the conpounds of
formula (1). Preferably, vvhenever possi bl e, the conpounds of the present

' ' f of the conpounds of
thi s | nvenih it arePRAPAelasPRYE bk fian SlablageaRe 3End oimhaubeh  om
organic soIZfbmosxy-ﬂsbl-(memylﬁupreylmrmqu]l-GMIuommahybwmnmmt in the
crystalline product This invention includes within its scope such

sol vates. <Hhé el Yom 8 Qfoft h'f‘e gﬂgg%}?{“ﬂﬁfeﬂ iofh hEr? de{?ﬂ&néll %@p{mﬁn

crystallised or, recry |sed vent's contai'ni ng
cases wat e? orspulgy ). a?f Ebd” tendedpiors Bsedn. Pharmacawieal P@Fﬁani&lonéest wuld Hien its
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' ' 0 r phi or
compounds S Y e el for, bRt modC R IR B350 JrchBBrazeedita
sel ective cAMPSSitans. oAligoMgh. th$hmlsntyam°t anmyedlata tompounds of thet present
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nterest fRMES P eﬁi‘ﬁﬁ’aﬁsefﬁa fb%tf&mwwsneﬁfqrmvéa (Par Fr%f@r%hlv,ywhﬁneWe

treatment pbssibie, tiencédpbinddrainihe predent iiwntiohed’y avaablefihasysidipr of a
30 variety ;%condl tions and di seases nedi ated by sel ective inhibition of
COX- 2 gﬁ' ondltlons and di seases are well known in the art and incl ude
r heumat [ c f ever; tons associated with influenza or other viral

i nfecti onsWhker homse ohthe eampounds bfithis aweantibacke alidwedcto grasiallisecardache;

pmoPl S, SRR SRSB4 BRI e bR

he crystalliné product.  This invention includes within its scope such solvates.

Similarly, some of the compounds of this invention may be crystallised or

recrystallised from solvents containing water. In such cases water of hydration

may be formed. This invention includes within its scope stoichiometric hydrates

20 as well as compounds containing variable amounts of water that may be

produced by processes such as lyophilisation. In addition, different

crystallisation conditions may lead to the formation of different polymorphic

forms of crystalline products. This invention includes within its scope all the
polymorphic forms of the compounds of formula (1).

25 Compounds of the invention are potent and selective inhibitors of COX-2. This
activity is illustrated by their ability to selectively inhibit COX-2 over COX-1.

In view of their selective COX-2 inhibitory activity, the compounds of the present
invention are of interest for use in human and veterinary medicine, particularly in
the treatment of the pain (both chronic and acute), fever and inflammation of a
30 variety of conditions and diseases mediated by selective inhibition of COX-2.
Such conditions and diseases are well known in the art and include rheumatic
fever, symptoms associated with influenza or other viral infections, such as the
common cold; lower back and neck pain; headache; toothache; sprains and
strains; myositis; sympathetically maintained pain; synovitis; arthritis, including



rheumatoid arthritis; degenerative joint diseases, including
osteoarthritis; gout and ankylosing spondylitis; tendinitis; bursitis;

skin relawednmmﬁdstlons such as psoriasis, eczenm, burn?CEnHNUEmﬂatltls
injuries, such as sports injuries and those arising fromsurgical and
dental procedures. 5 The conpounds of thz I nvention are al so useful for the
treatnment of neuropathic pain. Neuropathic pain syndronmes can devel op
foll owi ng neuronal injury and the resulting pain may persist for nonths or
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For exarrpl e Invention neo ast I C
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f[}gs;ﬁ‘;gef%%ﬁen HecARER O%nsdﬁson?aneous SRYSING SR arrgacn%tlsn% pain, or olnrg];ogn%?um ng
burning pain. In addition, there is pain associated with normally non-painful
20 sensations such as "pins and needles" (paraesthesias and dysesthesias),
increased sensitivity to touch (hyperesthesia), painful sensation following
innocuous stimulation (dynamic, static or thermal allodynia), increased sensitivity
to noxious stimuli (thermal, cold, mechanical hyperalgesia), continuing pain
sensation after removal of the stimulation (hyperpathia) or an absence of or

25 deficit in selective sensory pathways (hypoalgesia).

The compounds of the invention are also useful for the treatment of other
conditions mediated by selective inhibition of COX-2.

For example, the compounds of the invention inhibit cellular and neoplastic
transformation and metastatic tumour growth and hence are useful in the
30 treatment of certain cancerous diseases, such as colonic cancer and prostate
cancer. The compounds of the invention are also useful in reducing the number
of adenomatous colorectal polyps and thus reduce the risk of developing colon
cancer. The compounds of the invention are also useful in the treatment of



of adenomat ous col orectal polyps and thus reduce the risk of devel opi ng
colon cancer. The conpounds of the invention are also useful in the

t r eat mentwofo2vese®?/ 096885 PCT/ GB02/ 02415 8 cancer associ ®CEGBMROMIS
overexpressi on of HER-2/neu, in particular breast cancer. Conpounds of the
invention also prevent neuronal injury by inhibiting the generation of
neuronal free radicals (and hence oxidative stress) and therefore 5 are of
use in the treatnent of stroke; epilepsy; and epileptic seizures (including
grand mal, | : i ' a g ez nds
o “the 1 nvEaver, RoceRE AT SraRaRESIn" o, PER 2ot FiT et BRI o
and hence &PBC®F use in the treatnment of dysnenorrhoea and premature

| abour. 10 Conpounds of the invention are also useful in the treatnent of

I!velr ﬂi Setﬂﬁfmpogd‘shoﬁsthbnfd\@mfloﬁlﬁd r@@n@gﬁaﬁﬁﬁalhﬁrﬂngﬁwﬁmrﬁoiﬁ_ OfpeC
viral hepatitis chronic  viral hepapiti ,_al cohol’i ver 1njury,

or i mary b BPAPSRIEN, oSHenaL et TaHAR (qndberds SxCRbvRsUsRS) ped thirerore

st eat Shepatrd of usadn lthe ¢reatment pf ambke;aiml@b'sp;nan&@?ﬂepﬁtﬂSeitztnrésl‘lénd:lmdmgt ion
inhibit in r e d_t.heref or . of_ 15 use in the

t r eat ment k%ﬁ#‘@f‘f%@?@% ﬁf&nﬁeél{égsgﬁﬁdfpea?ﬁlrsg%qrﬁghi stress syndrone;
gastrointestinal conditions such as inflammatory bowel disease, GCrohn's
di sease, g&empaungis pf rthe albventivnelse yinbibinprasirnaid-drdunesds emusith t mgscland

the inflagBRfra&br BnaURBNEE SHRS8F Bk YRIAE! BEatheR2SE dyshMiRifea and
periarteritis nod?%%t hyroiditis, aplastic anaem a, gkin"s disease,

scl er odonaPran)plIre i abetes, nyasthenia gravis, nultiple sclerosis,
sorcoi dosi s, nephrotic syndrome, Bechet's syndrone, polynyositis,
gi ngil0i t i sCoomyumdst ofvtHe mventiomareaaldd alsefilsinhite Reattmsntoomileradisédies,

[ ti f [ f t hal ni di h
ot tre, S BRmtiatory, et RSB anitle SRS UMaheritE s Chigtie” °°
tissue. CoWﬁiuh@BafdifS tthealcahelic ilivar dnjgnal pimasefhiliaryocirthiosis, rasoimmunef
cognitive nhébatisdRbRaRkuRBIiCSteafRpeltils RBNNLF ttaREPHNFRGEARAL | ve demrentia

(i ncl udi ng seni

Compounds of the invention inhibit inflammatory processes and therefore are of
15 use in the treatment of asthma, allergic rhinitis and respiratory distress
syndrome; gastrointestinal conditions such as inflammatory bowe! disease,
Crohn’s disease, gastritis, irritable bowel syndrome and ulcerative colitis; and the
inflammation in such diseases as vascular disease, migraine, periarteritis
nodosa, thyroiditis, aplastic anaemia, Hodgkin’s disease, sclerodoma, type |

20 diabetes, myasthenia gravis, multiple sclerosis, sorcoidosis, nephrotic syndrome,
Bechet's syndrome, polymyositis, gingivitis, conjunctivits and myocardial
ischemia.

Compounds of the invention are also useful in the treatment of ophthalmic
diseases such as retinitis, retinopathies, uveitis and of acute injury to the eye
25 tissue.

Compounds of the invention are also useful for the treatment of cognitive
disorders such as dementia, particularly degenerative dementia (including senile
dementia, Alzheimer’s disease, Pick’s disease, Huntington’s chorea, Parkinson’s
disease and Creutzfeldt-Jakob disease), and vascular dementia (including multi-
30 infarct dementia), as well as dementia associated with intracranial space
occupying lesions, trauma, infections and related conditions (including HIV
infection), metabolism, toxins, anoxia and vitamin deficiency; and mild cognitive
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(1 ncl udi yormio9dssa80 i nfarct denentia), as well as denenti &CagRweioatied with
i ntracrani al space occupying |lesions, trauma, infections and rel ated
conditions (including HV infection), tabolism toxins, anoxia and
vitam n deficiency; and mld cognitive 02/ 096885 PCT/ GB02/ 02415 9
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admi ni st er (MGCP). sai d subject an effective anount of a conpound of forrrul a
(I'). According to a further aspect of the invention, we provide a nethod of

t t f |
i Sor o, “Aebertify B aniper BBt orsticl Hushfioh! ¥ Hloge! 8HBhRong of
effective m('bf"r&‘%’ﬁﬂﬂm 8r velesingll aedigine. Accord| ng to another aspect

of the invention, we provide the use of a conpound of fornmula (1) for the
manuf act urAcﬁcBrdmg ltor anetiver cagi@nt off e tihgedtictat Wenpréfid@ a CIMpSURD ofhi ch

's mediat efé)nl%la(:@g(for use in the treatment of a condition which is mediated by COX-2.

According to a further aspect of the invention, we provide a method of treating a

15 human or animal subject suffering from a condition which is mediated by COX-2
which comprises administering to said subject an effective amount of a
compound of formula ().

According to a further aspect of the invention, we provide a method of treating a
human or animal subject suffering from an inflammatory disorder, which method

20 comprises administering to said subject an effective amount of a compound of
formula (1).

According to another aspect of the invention, we provide the use of a compound
of formula (I) for the manufacture of a therapeutic agent for the treatment of a
condition which is mediated by COX-2.

25 According to another aspect of the invention, we provide the use of a compound
of formula (l) for the manufacture of a therapeutic agent for the treatment of an
inflammatory disorder.

It is to be understood that reference to treatment includes both treatment of
established symptoms and prophylactic treatment, unless explicitly stated
30 otherwise.



25 According to another aspect of the invention, we provide the use of a
conpound of formula (1) for the manufacture of a therapeutic agent for the
t r eat mentwofo2amsss i nf | ammat ory disorder. It is to be undePsraRI2DhAS
reference to treatnent includes both treatnent of established synptons and
prophyl actic treatnent, unless explicitlyystated 30 otherw se. WO
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an antiflatulent (e.g. simethicone); a decongestant (e.g. phenylephrine,

phenylpropanolamine,.  pseudoephedrine, oxymetazoline, epinephrine,

20 naphazoline, xylometazoline, propylhexedrine, or levo-desoxyephedrine); an

antitussive (e.g. codeine, hydrocodone, carmiphen, carbetapentane, or

dextramethorphan); a diuretic; or a sedating or non-sedating antihistamine. It is

to be understood that the present invention covers the use of a compound of

formula (I) in combination with one or more other therapeutic agents.

25 The compounds of formula (I) are conveniently administered in the form of
pharmaceutical compositions. Thus, in another aspect of the invention, we
provide a pharmaceutical composition comprising a compound of formufa (I)
adapted for use in human or veterinary medicine. Such compositions may
conveniently be presented for use in conventional manner in admixture with one

30 or more physiologically acceptable carriers or excipients.

The compounds of formula (I) may be formulated for administration in any
suitable manner. They may, for example, be formulated for topical
administration or administration by inhalation or, more preferably, for oral,
transdermal or parenteral administration. The pharmaceutical composition may



formula (1) in conbination with one or nore other therapeutic agents. 25
The conpounds of fornula (1) are conveniently admnistered in the form of
phar macewpDa®lassdrposi ti ons. Thus, in another aspect of tReTIGBORMR2416N, Wwe
provi de a pharnmaceutical conposition conprising a conpound of forrmula (1)
adapted for use in human or veterinary qqdi ci ne. Such conpositions may
conveniently be presented for use in conventional manner in adm xture with
one 30 or nore physiologically acceptable carriers or excipients. The
conmpounds @f {ormul | e fornul ated for admnistration in a
suirr{)abl e éﬁn’@r?%@g%@%%m 58] F&?CBB"P@‘?%? &8 ‘P{)ﬁ‘ec GBWQFJ"% of
adni ni st r afarowlal)admi ni stration by inhalation or, nore preferably, for
oral, transdermal or parenteral adm nistration. The pharmaceuti cal
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accept abl eexg;g@?ﬁ ‘ents. For transdermal adm nistration, the pharnmaceuti cal
conposition may be given in the formof a transdermal patch, such as a
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may al so be“tTornule as a )
administration by injection these may take the form of a unit dose presentation or
15 as a multidose presentation preferably with an added preservative.

Alternatively for parenteral administration the active ingredient may be in powder
form for reconstitution with a suitable vehicle.

The compounds of the invention may also be formulated as a depot preparation.
Such long acting formulations may be administered by implantation (for example

20 subcutaneously or intramuscularly) or by intramuscular injection. Thus, for
example, the compounds of the invention may be formulated with suitable
polymeric or hydrophobic materials (for example as an emulsion in an
acceptable oil) or ion exchange resins, or as sparingly soluble derivatives, for
example, as a sparingly soluble salt.

25 As stated above, the compounds of the invention may also be used in
combination with other therapeutic agents. The invention thus provides, in a
further aspect, a combination comprising a compound of formula (1) together with
a further therapeutic agent.

The combinations referred to above may conveniently be presented for use in
30 the form of a pharmaceutical formulation and thus pharmaceutical formulations
comprising a combination as defined above together with a pharmaceutically
acceptable carrier or excipient comprise a further aspect of the invention. The



Such long acting fornmul ati ons may be adm nistered by inplantation (for
exanpl e 20 subcutaneously or intranuscularly) or by intramuscul ar
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formul ated with suitable polyneric or hydrophobic materials (for exanple
as an emulsion in an acceptable oil) or,4on exchange resins, or as
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Strueture Compounds of formula () may be prepared by any method known in the art for

15 the preparation of compounds of analogous structure.

Compounds of formula (I) may be prepared by a process which comprises:

reacting an alcohol R'OH of formula (Il) or a protected derivative thereof with a
compound of formula (11I)

R2
B
A

N~ s0,alkyl

R°0,S (1
20 and thereafter and if necessary,

interconverting a compound of formula (I) into another compound of formula (l);
and/or
deprotecting a protected derivative of compound of formula (1).

The overall synthesis of a compound of formula (1) is shown in Scheme 1 below
25 in which, R' and R? are as defined in formula () above unless otherwise stated,



Compounds of fornula (1) may be prepared by a process which conprises:
reacting an alcohol R OH of formula (I1) or a protected derivative thereof
with a cwopeusssdf formula (111) R2 N N5~SQal kyl  R3028CidBop/0246 and
thereafter and if necessary, interconverting a conpound of fornmula (1) into
anot her conpound of formula (1); and/orygeprotecting a protected
derivative of conpound of fornula (I). The overall synthesis of a conpound
of formula (1) is shown in Scheme 1 below 25 in which, Rl and R2 are as

peT Gaoz) 05ags Cready TIPS et ARSn Rt pESs The S ol Biereahy Bk s,y
t-butyl et Restraigifordpnepched chainsalkyl greupofortaxanuled ety athily In-propyb i- f or

exanpl e a | n-b@WIY4-butyt BF 2Bt gtour opyl, n-butyl, s-butyl or t-butyl
group. Ref gﬁéwng tow%cherrgﬂ 1, th{eyi grepﬁ;ration of conpounds of fornula (1)

5 | ent | hi by the treatpent of conpqunds of formula
(1) Pt o hRER TR0 Iy, et of i RIEPRration, 8. hrBSeHs BF BoRLHn( Bbtia.
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out in a sgdy él,ra{u,%%ﬁ)@-ﬂugn aqueous al cohol, (e.g. aqueous nethanol), and
at between -7§C and anbi ent  tenperature. Alternatively, the oxidation

shown in Sghene 1 y be effected uysing hydrogen 15 peroxide in the
presence o OBX?Q'WWCt ®dicidatigRgthawe githy gchee The ls egtfested  using be

carried oumdnoparsiffate donptiindassuvbehs patassiuan gerdxybrinteefaNKriNn as
Oxone™) and the reaction is carried out in a solvent, such as an aqueous
alcohol, (e.g. aqueous methanol), and at between -78°C and ambient
temperature. '

Alternatively, the oxidation shown in Scheme 1 may be effected using hydrogen

15 peroxide in the presence of catalytic sodium tungstate dihydrate. The reaction
may be carried out in a solvent such as acetic acid and at between ambient
temperature and reflux (e.g. 50°C).

Referring to Scheme 1, the cyclisation of diones of formula (VI) to give the
corresponding pyrimidines of formula (1V) is conveniently carried out employing
20 a thioronium salt such as a 2-methyl-2-thiopseudourea sulfate and under reflux.

It will be appreciated by those skilled in the art that certain of the procedures
described in Scheme 1 for the preparation of compounds of formula (I) or
intermediates thereto may not be applicable to some of the possible
substituents.

25 It will be further appreciated by those skilled in the art that it may be necessary
or desirable to carry out the transformations described in Scheme 1 in a different
order from that described, or to modify one or more of the transformations, to
provide the desired compound of formula ().



tenperature and reflux (e.g. 50C). Referring to Schene 1, the cyclisation
of diones of formula (VI) to give the corresponding pyrimdines of fornula
(IVv) is cwpwendassi |y carried out enploying 20 a thioroni eeTaa/0s16h as a
2-met hyl - 2-t hi opseudourea sulfate and under reflux. It will be appreciated
by those skilled in the art that certai 3140f the procedures described in
Schene 1 for the preparation of conpounds of formula (1) or internediates
thereto nmay not be applicable to some of the possible substituents. 25 It
will be further appreciated by those skilled in the art that it may be
necessary or desirable to carry out the transformations described in
SchenmeSthemeal di fferent order fromthat described, or to nodify one or
nore of the transfoPmations, to provide the desired conpognd of fornula
(). WO 02/096885 P
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5 In one variation of Scheme 1, compounds of formula (lil) wherein R® is Cy.galkyl

or NH; may be prepared by oxidising a compound of formula (IV)A:



NaH, THF R2 N ORL R302S (1) 5 In one variation of Schene 1, conpounds of
formula (111) wherein R3 is Cl-6alkyl or NH2 may be prepared by oxidising
a conpourwoal/opesssrul a (1 V) A: WO 02/ 096885 PCT/ GB02/ 02415 PCF/GHR2/0M15

~S-al kyl  R302S (IV)A under oxidation conditions described herei nabove.
Compounds of fornmula (I1V)A may be pr epay, d according to the general
procedures of Schenme 1 by enpl oying suiéﬁonyl derivatives in place of the
correspondi ng sulfide 5 conpounds of fornulae (VI) and (MI). It will be
appreci ated by those skilled in the art &hat conpounds of formula (1) may
be prepared by interconversion, utilising other conmpounds of fornula (1) as
precursors. Suitable interconversions, “ as alkylations, are well known
to those skilled in the art and are dgscribed in nany standard organic
chem stry 10 texts, such as 'Advarged Q Ic Chem stry' by Jerry March
fourth edition (Wley, 1992), i | ed RA¥ n by reference. For
exanpl e, conpounds of fornula 4 wherein RL is CL lLkyl , C1-2al kyl
substituted by one to fiveRQ.80rine atoms, C3_6al ke f, C3_6al kynyl ,
C3_10cycl oal kyl C0. 6al kyl , C4_12bri dged cycl oal kane, A(CR4R5)" (with the

[ t hat | S. .nat . and, B(CRARS) " . be prepare 15 by al kyl ati ng
e e e A
?gmrg ?lleay‘ r?mnre%?p'% 7 mg. y .egb?n?ri ;gf ut bx conve tigna .dr¥eans,
for exanpl enm&éngl SV rﬁgo é&nggﬁ%tg}r%l 'ﬁcﬁ %‘f"? n§ alEnt § gﬁgyplorgﬁng h§4glae
descrifbed icampatnda ot foronyaai(v)EnehMbry' , pp 417-424, incorporated herein
by

It will be appreciated by those skilled in the art that compounds of formula (1)
may be prepared by interconversion, utilising other compounds of formula (1) as
precursors. Suitable interconversions, such as alkylations, are well known to
those skilled in the art and are described in many standard organic chemistry
10 texts, such as 'Advanced Organic Chemistry’ by Jerry March, fourth edition
(Wiley, 1992), incorporated herein by reference. For example, compounds of
formula (I) wherein R is Cqsalkyl, Cioalkyl substituted by one to five fluorine
atoms, Cs.salkenyl, Cssalkynyl, Cs.1ocycloalkylCo.salkyl, Cs.12bridged cycloalkane,
A(CR*R®), (with the proviso that n is not zero) and B(CRR®), may be prepared
15 by alkylating the corresponding compound of formula (I) wherein R is H.

Acylation of compounds of formula (I) wherein R® is NH,, to provide compounds

of formula (I) wherein R® is R“CONH, may be carried out by conventional means,

for example by employing conventional acylating agents such as those

described in 'Advanced Organic Chemistry', pp 417-424, incorporated herein by
20 reference.

As will be appreciated by those skilled in the art it may be necessary or desirable
at any stage in the synthesis of compounds of formula (1) to protect one or more
sensitive groups in the molecule so as to prevent undesirable side reactions.
The protecting groups used in the preparation of compounds of formula (1) may
25 be used in conventional manner. See, for example, those described in
'Protective Groups in Organic Synthesis' by Theodora W Green and Peter G M
Wuts, second edition, (John Wiley and Sons, 1991), incorporated herein by
reference, which also describes methods for the removal of such groups.



20 reference. As wll be appreciated by those skilled in the art it may be
necessary or desirable at any stage in the synthesis of conpounds of
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to prevent undesirable side reactions. The protecting groups used in the
preparation of conpounds of formula (1) y 25 be used in conventional
manner. See, for exanple, those descri béga "Protective Groups in Organic
Synt hesis' by Theodora W Green and Peter G M Wit s, second edition, (John
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may be pre t tho e

' Conpr eheng?év'gé?gﬁé{ trdris e‘%'g’té'ws%eor n%'tq‘l&g’i'?' ﬁg&gﬁapfiﬁp?’@ lP[]ﬁc d'lﬂﬁﬁaréir gﬁﬁxk
prepar at i 0féC b>19 mmrma’tedlherqw@ryr refeg@age. i ncorporated herein by
reference. 5 Thioroniumsalts of fornula (V) are elther known conpounds or

%ngget p;ffﬁﬁfr%ﬁyhv sldlt%ebﬁtﬁhﬂu[@gm)dére $HA 292&3?%%? I ncor or at edhﬁeﬁel n by
r ef er ence. @&&’%%Mn@){%é%tufﬁ "F?#l'ﬁaﬁa&( %UIBP%G &qsﬁﬂpeq{r%\ﬁg abr may

be prepar Edr bMed Ohent,i 1988, 26(@295:300, moﬁ%rb@édlhér&@bg?dfe?érﬁﬁe descrl bed
above are novel corrpounds and it is to be understood-that all novel

i nternmedi a er t resent invention.
Conpounds %?éﬁdgﬁ%uﬁbﬁ%é( %;Hﬁﬁlg Y@)s%ié 8‘2@?} t'ﬁqf’ unds, Q5 M3Yr beent a
parti cul ar Peenseed bmmonnenmrwmemrmentl on. Solvates (e.g. hydrates) of a
conmpound of the invention may be forned during 15 the worKk- up procedure of

one 9b_t hecafale MaimeniatPHesRied kBB%e alend il UdMMMRS ARLiEAFPhES

that follow illustrate the invention n any
vay. All tHAgRS rg'éata?B PRV, Intpr %@ﬁuﬁﬁre'ehm%tfkb@ﬂ%{pwpﬁ%@ ehrtheed
out using plesekt BR@Htien) i CompBahds o‘PH@mmla&XII agrid QIV) (2PERe flhfé?ﬁ%d?&é@phy

g

e & el L XAl MR8 PO e Re S Sk 11025 (Anachem

Solvates (e.g. hydrates) of a compound of the invention may be formed during
15 the work-up procedure of one of the aforementioned process steps.

The Intermediates and Examples that follow illustrate the invention but do not
limit the invention in any way. All temperatures are in °C. Flash column
chromatography was carried out using Merck 9385 silica. Solid Phase
Extraction (SPE) chromatography was carried out using Varian Mega Bond
20 Elut (Si) cartridges (Anachem) under 15mmHg vacuum. Thin layer
chromatography (Tlc) was carried out on silica plates. In addition to those
already defined, the following abbreviations are used: Me, methyl; Ac, acyl;
DMSO, dimethylsulphoxide; TFA, trifluoroacetic acid; DME, dimethoxyethane;
DCM, dichloromethane; NMP, N- methyl pyrrolidone; and MTBE, methyl t-butyl
25 ether.



chromat ography (Tlc) was carried out on silica plates. In addition to those

al ready defined, the follow ng abbreviations are used: M, nethyl; Ac,

acyl; DwB0,02@pes8t hyl sul phoxi de; TFA, trifluoroacetic aci ®CTONG2/02415

di et hoxyet hane; DCM di chi oromet hane; NWP, N nethyl pyrrolidone; and

MIBE, nmethyl t-butyl 25 ether. WD 02/ 096885 PCT/ GB02/ 02415 17
Internmediate 1 4,4,4-Trifluoro-1-[4-(nethnylthio)phenyllbutane-1 3-dione To

a solution of ethyl trifluoroacetate (7.95m, 1.1eq) in MIBE (125m) was 5

added dropw se 25% sodi um net hoxi de in nethanol (16m, 1.2eq).

4- Met hyl t hi oacet ophenone (Al drich, 10g, 0.06nmol) was added portionw se and

the m xturdntﬂrmedmiealt anbi ent terrperature overni ght. 2N Hydrochlho(rji c a(r:]i d
40m ) was y o epar at ed, washed wt

(bl‘l ne) and @ﬂr IO 4 Y loBEe orange solid was 10
recrystal | ilse@ pelufipho® eﬂty;brtdﬂawolacetatgu(heﬂme ‘t ﬂeq)elmdn:bBEn(jl%snlhwz&i | ow

crysta | i ngqge H' dgj }v:@égﬁ@/&l o enylrﬁé%] gdét e r{m%é% ndl 1("'_ﬁ6ml e

2- I\/Ethlth th rifluoromne hyI) "To a
m§<tur eyof 4|4 #qaqrgi%mﬁrm% ﬁ@@myﬂ@suu oty Masu edeed pozg Qfvise E(le)

(Lo0r ) v s 'aﬁmc’gﬁmw amCRent 8 é@‘“*ga%%éfﬁ@?%dgﬁ"nm%'f‘ﬁdx‘g‘f"g‘r gh

wa e acet at.e .

gl'he i xturzd'owg 88n%‘g ciné‘?HﬁOVﬂy\éllqu"ear? FAE RN ?SfoéﬁPﬁrag"d{ie‘ﬁaW)ecbW

sol i d, whi dhineaan@0diisd| (Rtae8CYy tbi giveasn gasrahgegsulml t h"Ehéi dsﬂaageog@wm@@s a
[ 1 | t t

o n@?hif’sh??'%%ﬁ%?ﬂ-fﬁ?"f ”@E‘ﬁ‘SPéﬁ?ﬁ%‘Wﬁ?pé&ﬁy e SEELREBURG e 15 1 YRIOW i o

ne To a sénystal lhe§f>'| 25g, ).

2- (met hyl t h9) 2d4 [ 4- (et hyl t hi o)phenyl] 6-(trifluoronethyl) pyrimdine
(5.78g9) in MeOH (500m ) was added a solution of OXONETM (Al drich,

Intermediate 2
15 2-(Methylthio)-4-[4-(methylthio)phenyl]-6-(trifluoromethyl) pyrimidine
To a mixture of 4,4 ,4-trifluoro-1-[4-(methylthio)phenyllbutane-1,3-dione (5g) and
2-methyl-2-thiopseudourea sulfate (5.1g, 0.98eq) in acetic acid (100ml) was
added sodium acetate (3g, 2eq) and heated under reflux for 8h. The mixture
was concentrated in vacuo and water (100ml) added to give a solid, which was
20 isolated by filtration to give the fitle compound as a yellow solid (5.8g,
quantitative).
MH+ 317

Intermediate 3
25 2-(Methyisuifonyl)-4-[4-(methylsulfonyl)phenyi]-6-(trifluoromethyl)pyrimidine
To a solution of 2-(methylthio)-4-[4-(methylthio)phenyl]-6-(trifluoromethyl)
pyrimidine (5.78g) in MeOH (500ml) was added a solution of OXONE™ (Aldrich,
56.23g, 5eq) in water (200ml). The mixture was stirred at ambient temperature
overnight, concentrated in vacuo and the residue partitioned between water and
30 ethyl acetate (2 x 100ml). The combined organic phases were dried and
concentrated in vacuo to an off-white solid which was triturated with hot
isopropanol to give the title compound as a white solid (5.6g, 80%).
MH+ 381
Tlc SiO; Ethyl acetate:cyclohexane (1:1) Rf 0.45

35



56.23g, 5eq) in water (200nml). The m xture was stirred at anbi ent
tenperature overnight, concentrated in vacuo and the residue partitioned
bet ween waDer/0gs8s 30 et hyl acetate (2 x 100m ). The conbi med/GBogarnils phases
were dried and concentrated in vacuo to an off-white solid which was
triturated with hot isopropanol to givgghe title conpound as a white
solid (5.6g9, 80% . M+ 381 Tic Si02 Ethyl acetate:cyclohexane (1:1) Rf 0.45
35 WD 02/ 096885 PCT/ GB02/ 02415 18 Exanple 1

2-(4-Flu Xy) - 4-[ 4- (et hyl sul fonyl ) phenyl ]-6-(trifluoronethyl)pyrimd
ine To g&—g‘&&iérﬁd solution of 4-fluorophenol (37ny, 0.33mmole) in dry

t et r ahyr @tUrBEoraahenoxydd4«dudiylsuifatet) phenel-Bedrifharemethyioyrioddine. sodi um
hydri de G60%gi -y d ]

mxture SOt el SollRh ok BlibropheddlTa7nll, & ITRNdIS PR bR 10y
2- (et hy Mas adsA, yunger amatngarhere of yitiogesm sopiun hydride (60% dispersion in oil,
St g g e (NS eSalting. RO, Shred o6 20 100 g, 18 theired o
stirrin . J .

partiti gﬁ%%&'ﬁ’@t R ¢ Myasy orﬁﬁdﬁgne -%etﬁmls\ﬁlﬁenw%ﬁ%% yisulfomuphanydls-

or gani ¢ pifameomethydlpgrimidined(11@nie GiBgnEssle) Thea sarjielpories and istingty aasa

il - d ] i fford the tifl
compoung caaitted f 3 caheCtolt At lanfiel Pl The fedlil g partited betiens
Exanpl esdizhigjorgthane sndwiN sedimebhydroxideat The triedorganic phpse parseevaporaiee
meAper des ke, f orndrasile was TalRd! oR2a NsiliEB P S cdrridde BRiiy Win

chloroform to afford the title compound as a colourless solid (99mg, 80%).
MH+ 413.

15 Examples 2 to 10
» Examples 2 to 10, as shown in Table 1 that follows, were prepared in the
manner described for Example 1.

Table 1

2 3,4-difluorophenyl CF3 | CHs MH+ 431
3 | 4-methoxyphenyl CFs | CHs3 MH+ 425
4 | 4-fluorobenzyl CFs | CHs | MH+ 427
5 4-bromophenyl CFs | CH; | MH+ 474
6 | 4-methylphenyl CFs | CHs | MH+ 409
7 | 5-chloropyridin-3-yl CFs | CHs | MH+ 431
8 cyclohexyl CFs | CHs; | MH+ 401




2 3,4-difluorophenyl CF3 CH3 MH# 431 3 4-nethoxyphenyl CF3 CH3 MH 425 4
4-fl uorobenzyl CF3 CH3 M+ 427 5 4-bronophenyl CF3 CH3 MH+ 474 6

4- et hyl pWerglosa8s8 CH3 M+ 409 7 5-chioropyridin-3-yi CFRCTH3BOR41431 8
cycl ohexyl CF3 CH3 M+ 401 WO 02/ 096885 PCT/ GB02/ 02415 19 Table | R2 N
,-R NOR®S (0) EX R R2R3 M 9 cygdopentylnmethyl CF3 CH3 M+ 401 10
n-butyl CF3 CH3 M+ 375 Exanple 11 S .

2- But oxy- 4- 14- (et hyl sul f onyl ) phenyl | -6-(trifl uoronethyl)pyrimdine Sodium
met hoxi de (6.6kg of a 30%Vv w solution in nmethanol) was added over at 5

| east 30ni n Tiabla1sol uti on of 4-(methylthio)acetophenone (5.0kg) and mnet hyl
trifluoroacetate (4.25kg) in tert-butyl rret.pyl ether (40L) at 403C. The
solution was heated at 403C for at |eastR3h. Acetic acid (55L) was added,
foll owed by S-nethyl 2-thiopseudourea sulfate (5.45kg) and the m xture

concentrated to ca. 45L. The mixture was P¥ated at about 110C for at | east
acil (204) was added before cooling
| hy

a further 8h (overnight) 10 then aceti
Grate (0.2kg) in water (2.5L)

to 503C. A solution of sodiumt
was added, followed by hydrogen peroxi de (20.7kg of 30%w v solution),
i nt ai ning the ten(‘p at ca. 50. The

whi ch was added over at |e&%,S
m xture is heated at ca. 50Cfor at

Ex|R R [ms

9 | cyclopentyimethyl MH+ 401
10 | n-butyl MH+ 375
Example 11

2-Butoxy-4-[4-(methylsulfonylphenyl]-6-(trifluoromethyl)pyrimidine
Sodium methoxide (6.6kg of a 30%w/w solution in methanol) was added over at
5 least 30min to a solution of 4-(methylthio)acetophenone (5.0kg) and methyl
trifluoroacetate (4.25kg) in tert-butylmethylether (40L) at 40+3°C. The solution
was heated at 40+3°C for at least 3h. Acetic acid (55L) was added, followed by
S-methyl 2-thiopseudourea sulfate (5.45kg) and the mixture concentrated to ca.
45L. The mixture was heated at about 110°C for at least a further 8h (overnight)
10 then acetic acid (20L) was added before cooling to 50+3°C. A solution of
sodium tungstate dihydrate (0.2kg) in water (2.5L) was added, followed by
hydrogen peroxide (20.7kg of 30%w/v solution), which was added over at least
3h, maintaining the temp at ca. 50°. The mixture is heated at ca. 50°C for at
least 12h before cooling to 20+3°C. A solution of sodium sulphite (3.45kg) in
15 water (28L) was then added over at least 30min whilst maintaining the
temperature at 20+£3°. The mixture was aged at 20+3°C for ca. 1h and 2-
(methylsulfonyl)-4-[4-(methylsulfonyl)phenyl}-6-(trifluoromethyl)pyrimidine
collected by filtration, washed with water (3x15L) and dried at up to 60° in vacuo.
Yield, 9.96kg, 90% of theory.

20
A suspension of 2-(methylsulfonyl)-4-[4-(methylsulfonyl)phenyl]-6-
(trifluoromethyl)pyrimidine (525g) in n-butanol (5.25L) was treated with
potassium carbonate (210g) at 20+5°C. The mixture was heated to 50+5°C
overnight until the reaction was complete by HPLC. Acetic acid (1.57L) was
25 added dropwise, to control any gas evolution, keeping the temperature at



| east 12h before cooling to 203C. A solution of sodium sul phite (3.45kg) in
15 water (28L) was then added over at |east 30m n whilst naintaining the
t emrper at LIWO 0a0968@3. The m xture was aged at 203C for ca. PCH/GB/02415

(et hyl su o

| f onyl ) - 4-[ 4- (et hyl sul f onyl ) phenyl ] - 6- (éeqi fl uoronet hyl ) pyri m di ne _
collected by filtration, washed w th wat (3x15L) and dried at up to 60 in
vacuo. Yield, 9. 96kg, 90% of theory. 20 A suspension of

2- (et suldaod! Jnfel de eyl S OBLI RISV L. o crine e tempsrairat
pot assi um (ﬂ)iiﬁﬁﬁatbeal(oz\lﬁg) castalizafionTtoeocdux! UTlee shAsryhwas @éHeh @05(33{3?7 20-

|
oxor S0 Bk Bk 36 B4 BT B Sl B 8o BB ek RAbly =3,
WD 02/ ogasa@cpmw md)zva;;iwﬂamﬂw Bhsae vhndtagole7By miasacttimasidd@36migy
30mi n 5<eeplam wa@rt(smwwrcﬁv&; by %Pa‘igr 23<21 Jn_gw Fihe bor g Ut W%é h%ﬁtag@gp %

occur. The sl urr% S t en cool eas

The resul t iYRgt%F er i’ﬁ‘é‘wml Pt%@ iddthgrtitle, comnsundq XI‘R!F’ VT B e ané

m xture of thedmyt anelnuéb%ﬁr@undanaé fourrtiothd RiEpical tothansef Prarmple(fp1 i)
foll owed by water (2x1.57L The product was then dried at up to ca50C

under vacuumto yield the title conpound. Yield, 457g, 88.4%of theory.
The title CHSMECODEE)BoEBEEb, e patedi-subdtitttedOld); S11@khupparddi- 1H NVR

( CDCl4p) [ l%ﬁff di- 10
substltut e(?g&%@()?é? g’? ayb@”q’S%lBﬁ%% 4%2@5’8 }W@Itg%t pﬁ&?fj

3. 12(3H, ssu phonsHors: m%@H;LnB@@MCHq) ﬂ)@ﬁ@Homz)outyl%ﬁoZHmfaH tiubylyl CH2) ;
1.01(3H, t.cHytyl CH3). Biological Data 15 Cell Based Assay Inhibitory
activity agai nst human COX-1 and COX-2 was assessed in COS cells which had
been stably transfected with cDNA for human COX-1 and human COX-2. 24
Hours pri oBiblogicaleDatzent, COS cells were transferred fromthe 175cn®

fl ask'% in \Mgllcé]aéef&e)(s%e grown, onto 24-well cell culture plates using

Inhibitory activity against human COX-1 and COX-2 was assessed in COS cells

which had been stably transfected with ¢cDNA for human COX-1 and human

COX-2. 24 Hours prior to experiment, COS cells were transferred from the

175cm? flasks in which they were grown, onto 24-well cell culture plates using

20 the following procedure. The incubation medium (Dulbecco’s modified eagles

medium (DMEM) supplemented with heat-inactivated foetal caif serum (10%v/v),

penicillin (100 1U/ml), streptomycin (100ug/ml) and geneticin (600pg/ml)) was

removed from a flask of confluent celis (1 flask at confluency contains

approximately 1x10” cells). 5ml of phosphate buffered saline (PBS) was added

25 to the flask to wash the cells. Having discarded the PBS, cells were then

incubated with 5ml trypsin for 5 minutes in an incubator (37°). The flask was

then removed from the incubator and 5mi of fresh incubation medium was

added. The contents of the flask was transferred to a 250ml sterile container

and the volume of incubation medium subsequently made up to 100ml. 1ml cell

30 suspension was pipetted into each well of 4x24-well cell culture plates. The

plates were then placed in an incubator (37°C, 95% air/5% CO,) overnight. If

more than 1 flask of cells were required, the cells from the individual flasks were
combined before being dispensed into the 24-well plates.

Following the overnight incubation, the incubation medium was completely
35 removed from the 24-well cell culture plates and replaced with 250ul fresh
DMEM (37°C). The test compounds were made up to 250x the required test



20 the follow ng procedure. The incubation nmedium (Dul becco's nodified

eagl es nedium (DVEM supplenented with heat-inactivated foetal calf serum
(10%/ v) ,wopendass | in (100 W M), streptonycin (100g/ m ) pamtRpentISCi N
(600g/mM)) was renoved froma flask of confluent cells (1 flask at
confluency contains approximtely 1x10 %Fl | s). 5m of phosphate buffered
saline (PBS) was added 25 to the flask t© wash the cells. Having discarded
the PBS, cells were then incubated with 5m trypsin for 5 mnutes in an

i ncubator (37). The fla S hen renmoved fromthe incubator and 5ml of
fresh i ncutf‘ﬂ‘ecSHtr?rﬁ%ﬁ Uhmé\g %lb%@’&re?ﬁi eg&ﬁttéﬁt"ﬁe'@'nt%@'y%ﬂ s Plates
transf err edvére theASfixedsgently by awitliaignand tler pldvedvial amin@ibatdcfopat heor

oro ench damCoP5% g0B%e tong, FOMing e inkieticn naHaEgLCs, Aenbidh | o
pl aced i n @¢id ndoPaMr was7 @ddEshotai eashs well) tavgivai ghffinal faradiidenicharidl

" ot . | a1 gntil e
Conbi rad E%?S“‘Eﬁ‘?%’?ﬁ?gﬁgﬁseﬂgﬁéﬁfﬁéﬁéﬁ%ﬁm&@@‘jpmﬁi fifher 185 fAndes:
over ni ght iaf@nydRich heiRgubafiam madiimnwas FRMRYedi6emp @ach wellasf thenplades from
The test 'a“@'e“béw'awew"d@ﬁ@ﬁt?méés@“h?‘gﬂﬁz?ﬁ” prisia ’ygg‘sri o3 93“‘8%?,& )

e test compounds were made u .

PCT/ GE02/ 03T SHAYIHE, IEERITIGASEEN: | HIDss Y018 15t EHBPRENY 3%
vol ume of Exprédsetiess amr ks hmiuej! xdiclydst defined a8 the nenesdtratien ofl gred in
Dori o Toonunt Rfred & fnnise he R E e, B A B, 0% 0As"
final araclSelestivity atie ®fcihikition aof dBOXF1 3uaIsupl &@%-2vevas t ¢aleulatasuint ed

for a furtkempkling radpestive RS, @aIuMai ch the incubation medium was renoved
fromeach well of the plates and stored at -20C, prior to determ nation of

prost agl andi, n P | evel usi.ng en | n say. The inhibitory
pot ency of wmégﬁ%‘é’v‘%ﬁ?@ Mﬁ'H&S&ia%m?‘&&‘%?'bgéégﬁﬁé % q?ég‘o?{ﬁ@f‘a é’_,bt%‘?‘_é froms

defi ned as théreelt basedhtissdy for compdundibftheimuemtonequired to inhibit the
PGE2 rel ease fromthe cells by 50% The selectivity ratio of inhibition of

COX- 1 versus psex—2 ';@3%&{ ctH-at-ed—py—eerpar "q—Fe-s-pee-t-l-s.ce—l—CSO_\al ues.
Example‘No. COX=2: ICsp(nM) | = "COX-1: I1Cs6(nM)"
1 <1 81,300
2 23 9,675
3 2,923
5 61,380
16 Microsomal Assay

Inhibitory activity against microsomal h-COX2 was assessed against a
microsomal preparation from baculovirus infected SF9 celis. An aliquot of
microsomal preparation was thawed slowly on ice and a 1/40,000 dilution
prepared from it into the assay buffer (sterile water, degassed with argon
20 containing 100mM HEPES (pH 7.4), 10mM EDTA (pH7.4), 1mM phenol, 1mM
reduced glutathione, 20mg/ml gelatin and 0.001mM Hematin). Once diluted the
enzyme solution was then sonicated for 5 seconds (Branson sonicator, setting 4,
1cm tip) to ensure a homogeneous suspension. 155ul enzyme solution was
then added to each well of a 96-well microtitre plate containing either 5pl test
25 compound (40x required test concentration) or 5ul DMSO for controls. Plates
were then mixed and incubated at room temperature for 1 hour. Following the
incubation period, 40pl of 0.5pM arachidonic acid was added to each well to give



The follow ng |1 C50 values for inhibition of COX-2 and COX-1 were obt ai ned
from the cell based assay for conpounds of the invention: Exam e No.
COX=2. | G50 mhesss COX-1: IC5 nM' 1 <1 81,300 2 23 9, 67PCTEB2224923 5 6
61,380 15 Mcrosonmal Assay Inhibitory activity against mcrosomal h-COX2
was assessed against a nicrosomal prepagstion from bacul ovirus infected
SF9 cells. An aliquot of mcrosomal preparation was thawed slowy on ice
and a 1/40,000 dilution prepared fromit into the assay buffer (sterile

e ) oS Kopertrgn 20 ANNE, Meed Y HEEERRN' i hna AOREA RS, v
Hemat i n) . @@éﬂm 10t Binytas (r@ﬁzyrterrmramre)n pries toheaddHM| mtwpndm HCI
seconds (Brg r%&hﬁﬁi‘&'écﬁ@})fo e8&h We'"IQoAsto en £ dﬂt@)‘nt é,ggﬁqu\ﬁ Qﬁgﬁ{,\g

suspenS|on 55| enzyne sol ution was
mcrotitre IYMOEREdR)Mas Hhepy addeaseto ﬁa%g\{e 2tp d@#’if@ﬂﬁiﬂ tbQOS(O'H@@fﬂJlmw test

concers r at idewmeinafion BNBGEﬁévélﬁfﬂyf@iz%/meﬂrﬁrh@ﬁoa F_tl,bl n mxed and
i ncubated at roomtenperature for 1 hour. | owi ng i ncubati on peri od,

401 of 0.5 d gi ve 02/ 6885
CT/ Gao2) 02 e OIuH |Gy Jeiles BE ifthiibe o7 ﬁ%%ﬂmd ﬁ@?é e bt e

and i ncubattee niciosomeal @skgy 10 soimprwxls( ofdheninvenbienat ure) prior to addl t| on
of 251 1M HCI (hydrochloric acid) to each well to stop the reaction. 25l
of 1 MNaCH (sodium hydroxide) was then added to each well to neutralise

t he sol ution jpri or” t.0. 5 .det:grm nation of PGE2: l'evel s by enzyne ijmunoassay
(EIA). The fdLlg¢ mmp!ﬁblq/m ues GOX-2:1GsdhM) o1 of ‘G- 18enMIPX{1 wer e

obtained from the rg crosonal assa\é,l or conpounds of tﬂ% nventi ¢gn: Exanpl e

No. COX-2: | ¢50—-M-COX—+-—C50—nM 103,752
7 <10 79,889
8 <10 1,860
9 22 69,000

10 22 >30000




7 <10 79,889 8 <10 1,860 9 22 69,000 10 22 >30000 WD 02/ 096885

PCT/ (B02/ 02415 23 CLAIMS 1. Conpounds of forrmula (1) R2

-z NI ~NO

R302S 5 iwowhiogdsss Rl i s selected fromthe group consi sti n@CafGBa2/0e56al kyl ,
Cl_2al kyl substituted by one to five fluorine atons, C3_6al kenyl,
C3_6al kynyl, C3_10cycl oal kyl Co_ 6al kyl 2904_12bri dged cycl oal kyl , A(CR4R)"

and B(CR4R5),,; R2 is Cl1 _2al kyl substitd

ed by one to five fluorine atons;

10 R3 is selected fromthe group consisting of Cl 6al kyl, NH2 and R7CONH;
R4 and R5 are independently selected fromH or Cl.6alkyl; Ais an
unsubstituted 5- or 6-nenbered heteroaryl or an unsubstituted 6- nenbered

aryl, or a 5- or 6-nenbered heteroaryl or a 6-nenbered aryl

substituted by

one or nor ELREMSI5 R6 is selected fromthe group consisting of hal ogen,
Cl_6al kyl, Cl1_6al kyl substituted by one nore fluorine atons, Cl_6al koxy,
Cl_6al koxy1subgioidptifflis dfofiGaql) mre F, NH2SQ2 and Cl_6al kyl SQ2; B is

sel ected from

the 'group consisting of 0 OO0 O ' 7 and where defines the

poi nt of attachment of the ring; 20 R?

B
P
N/ O/R

where

R’0,S "
5 in which:
R is selected from the group consisting of H, Cq.salkyl, C.zalkyl substituted
by one to five fluorine atoms, Cssalkenyl, Csgalkynyl, Cs.jocycloalkylCo.
salkyl, C4.12bridged cycloalkyl, A(CR*R®), and B(CR*R®),:
R? is Cy.alkyl substituted by one to five fluorine atoms;

10 R® is selected from the group consisting of C1.salkyl, NH, and R'CONH;
R*and RS are independently selected from H or Cqgalkyl;

A is an unsubstituted 5- or 6-membered heteroaryl or an unsubstituted 6-
membered aryl, or a 5- or 6-membered heteroaryl or a 6-membered aryl
substituted by one or more R®;

156 R® is selected from the group consisting of halogen, Cqgalkyl, Ci.alkyl
substituted by one more fluorine atoms, Cy.salkoxy, Ci.salkoxy substituted
by one or more F, NH,SO; and C.salkylSO,;

B is selected from the group consisting of
o 0]
0] o}
' ’ ’ , and
) defines the point of attachment of the ring;

20
R is selected from the group consisting of H, Cqgalkyl, Cigalkoxy, Ci.
ealkyIOC1_6alkyl, phenyl, HOzCC1.ea|kyl, C1-5alkyIOCOC1-eaIkyI, C1-
6alkylOCO, H,yNCqgalkyl, Cy.6alkylOCONHC.salkyl and Cq.salkyICONHC;.
salkyl; and

25 nis 0to 4.



R7 is selected fromthe group consisting of H Cl_6al kyl, Cl.6al koxy, Cl_
6al kyl OC1_6al kyl, phenyl, HO2CCl 6al kyl, C1. 6al kyl OCOCL1. 6al kyl, Cl1_

6al kyl OCQvor2mpaBsHal kyl , Cl_6al kyl OCONHC1_6al kyl and Cl_6&ICHydBEOONTS

6al kyl; and 25 nis 0 to 4. WO 02/096885 PCT/ GB02/ 02415 24 2. Conpounds as
claimed in claiml1 wherein RL is sel ecte%j fromthe group consisting of

Cl 6al kyl, C1.2al kyl substituted by one 4b five fluorine atons, C3_1

ocycl oal kyl Co. 6al kyl and A(CR4R5)n. 5 3. Conpounds as clained in claim1l or
2 wherein R2 is CHF2, CH2F or CF3. 4. Conpounds as clained in any of
claims 1 to 3 wherein. R3 is Cl_6alkyl. 5. Conpounds as clained in any of
clains | to 4 wherein R4 and R5 are independentl}l/ sel ected fromH or

met hyl . 6. 2Com@nmpsurds ab alaired im elaimof wheaeineR1 i$ sefectdtefrehmthe gfoup

selected from Shst fine he point of

attachment of € égsgrspﬁﬁqgﬁgpfm Qh'éﬁ'gg'tﬁgﬁq@@eme@?&%tﬁ eeﬁ“é?"% C9P: t wo
R6. 7. Conpoun&s-eeycloalkyicdsalkyland A(CBTRws 1 to 6 wherein R6 is sel ected
from the group consisting of hal ogen, Cl _3al kyl, C1.3al kyl substituted by

one tg 153t hr eprhpsiide'ss slafBd iRBRIY 8P khereindR? SAORPYNEI, P8 Bl ed in

any of clains 1 to 7 wherein R7 is selected from the group consisting of
Cl. 6al kyl , ,phenyl and am nonet hyl. 9. ounds ,as.clainmmd in apy of clains
| to 8 whefei n%mgow(f%a§9gm‘?g&ﬁﬁ$8%g?@§qct]oa’? W@B“?'ﬂ-r@rﬁ Cdfﬁa%'!ai m 1to
9 wherein RL is Cl.6alkyl; R2is 20 CF3; and R3 is Cl_6al kyl, such as
Cl_3al kyl . 511. Coonpaundis aasclainedrind any afhyglaihscl 4o b wiheréint B* IdhdvR®r sfen R1

is C3_ locycl | ycloal kyl; R2 is CF3; and R3
is CL 6al kyl , s%’#@%@%@%ﬂ%ﬁdﬁi%@ég& PCT/ GB02/ 02415
6. Compounds as claimed in any of claims 1 to 5 wherein A is selected from
10 the group consisting of

N N N
AN AN AN
and where
) defines the point of attachment of the ring

and A is unsubstituted or substituted by one or two R®.

7. Compounds as claimed in any of claims 1 to 6 wherein R® is selected from
the group consisting of halogen, Ci.;alkyl, C4salkyl substituted by one to
15 three fluorine atoms, and C4.zalkoxy.

8. Compounds as claimed in any of claims 1 to 7 wherein R’ is selected from
the group consisting of Ci.salkyl, phenyl and aminomethyl.

9. Compounds as claimed in any of claims 1 to 8 wherein nis 0 to 2.

10. Cbmpounds as claimed in any of claims 1 to 9 wherein R' is Cisalkyl; R?is
20 CF3; and R® is Cygalkyl, such as C.zalkyl.

11. Compounds as claimed in any of claims to 1 to 10 wherein R' is Cs
1ocycloalkylCosalkyl, such as Cs.qocycloalkyl; R? is CF3; and R® is Cq.galkyl,
such as Cqalkyl.



25 12. Conpounds as clainmed in any of clains | to 11 wherein RL is C3_
| ocycl oal kyl net hyl , such as C3_7cycloal kylnethyl; R2 is CF3; and R3 is Cl_
6al kyl , swoh2ags8l 3al kyl . 13. Conpounds as clai med i n anpCafGRoag4s 1 to

12 wherein R1 is A(CRAR5),,; 5 R2is CF3; R3is nethyl; R4 and R5 are both
H, Ais selected fromthe group consistj.ng of Q/ / and | and Ais
unsubstituted or substituted by one or R6; R6 is selected from the

group consisting of fluorine, chlorine, methyl, CF3 and nethoxy; and n 10
i sOor 1. 141Co ounds pf for la(iﬂ) asdsrlbe i,n Ex 15.
2- But oxy- 4-1P4- (AR ?) ASnGIAPRENY Y- Pt r "1“['1?0 oﬁ%t %%9'@'% 'ﬁeC315
16. A process ﬂ(ﬂuycblalkylmemt aduobnas fCa cyciopliyimetb|; fRA mUCHE;( ahd #&° @eCined
in any one of gé‘lﬁ I?ECH’&L%ﬂrgg Y\lm ch conprises: (A), reacting an al cohol

R10OH of fornul or a dtted derivative thereof with a conpound of
forrrula(lll) R2 N N-SQal kyl R32S (I11) 20 andthereaf}er andlf
necessary, 18B) Compamgsnas etaimgddn asypefuelaineg 1ft@r1ﬁmdne(relp RhisoAGRIRDs;

conpognd of fszfiyb%(Rhs FREHII: R’QMR@%%%&W Orm“ & frl S'r?@leg&bxp

deprotecting a er ec derivative of conpound of
phar maceut i cal © on conprising a conpound of formula (1) as defined

in any one of clal ne 1 15 in adm xture with one or nore physiologically
acceptable carrig i nts 5 18_NA conpound formula (1) as
defined in any f cI 1;@e in g:;k,
and ,
= =

and A is unsubstituted or substituted by one or two R®; R® is selected from
the group consisting of fluorine, chlorine, methyl, CF; and methoxy; and n
10 is 0 or1.

14. Compounds of formula (I) as described in Examples 1 to 10.

15. 2—Butoxy-4—[4-(méthylsuIfonyl)phenyl]—6-(triﬂuoromethyl)pyrimidine.

15 16. A process for the preparation of a compound of formula (1) as defined in
any one of claims 1 to 15, which comprises:

(A), reacting an alcohol R'OH of formula (Il) or a protected derivative
thereof with a compound of formula (l11)

2

NN
PN

N SO, alkyl

R'0,S )

20 and thereafter and if necessary,

(B), interconverting a compound of formula (1) into another compound of
formula (1); and/or



human or veterinary nedicine. 19. A method of treating a human or ani nal
subj ect suffering froma condition which is nediated by COX-2 which
conpri seswadnionisst eri ng to said subject an effective anowaa/GHo2@246nmpound
of formula (1) as defined in any one of 10 claims 1 to 15. 20. A nethod of
treating a human or ani mal subj ect suffgai ng froman inflammatory
di sorder, which nmethod conprises adm ni stering to said subject an
ef fective anount of a conpound of fornula (I) ?sfdefi Ined :;1 anyOI ](c)_ne gf_
claims 1 to 15,.15, 21. The use of .a, conpound 0 ormul a as defined in
any one of cl al((Ff% dfptr?)tecqgg?d?m?eﬁ’éeqraﬁﬂY%tB’ﬁﬁfé’%‘?p%%%frf(Qﬂéuﬁ @®-agent for
the treatnment of a condition which is nediated by COX-2. 22. The use of a
conpound ofl7f oArpharniageuticatiebmpedition aompeisingoh cdrapomnd dfcforrﬁéla]f ?I ashe

a

manufacture of gl QPrAPSHY | Shr SR Mahl 1 B 15 SR EAMRE Ahn 5% O WibTaRt oY

di sorder. ) ) ) L
physiologically acceptable carriers or excipients.

5 18. A compound of formula (l) as defined in any one of claims 1 to 15 for use in
human or veterinary medicine.

19. A method of treating a human or animal subject suffering from a condition
which is mediated by COX-2 which comprises administering to said subject
an effective amount of a compound of formula (I) as defined in any one of

10 claims 1 to 15.

20. A method of treating a human or animal subject suffering from an
inflammatory disorder, which method comprises administering to said
subject an effective amount of a compound of formula (I) as defined in any
one of claims 1 to 15.

15 21. The use of a compound of formula (I) as defined in any one of claims 1 to
15 for the manufacture of a therapeutic agent for the treatment of a
condition which is mediated by COX-2.

22. The use of a compound of formula (I) as defined in any one of claims 1 to
15 for the manufacture of a therapeutic agent for the treatment of an .
20 inflammatory disorder.



