>}

1007

cwxyze3e" &' #, r6T | bbl bb™ 4-30188/ A/ CGC 1955"'8s 0~3' ~~d ~ ~ 2002 R u%a 1o

5- ALKYL- 2- ARYLAM NOPHENYLACETI C ACI DS A VES The i fe¥at es
to 5-al Ky301B8VYGEE $fphenyl aceti ¢ aci @\mmm atives thereof as defined

" herein which are particularly potent 've cycl ooxygenase-2 (COX-2)

I nhibitors, nmethods for preparation thereof ‘phar maceut i cal conpositions

conpri sing sai d corrpounds, rret hods of sel ect i vely inhi b| t| ng COX- 2 activity

and of treat CERIANG-ALI LAMU ‘ LG AG DDERI S

i nhibition using said conpounds or pharnaceutlcal conp05|t|ons conpr|3|ng

sai d conmpounds of the invention. Various substituted
2-ar yI armhadpestign reiates to Sellkyb2-andaminophenylacetc apids end dativativee therepfasl osed
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5nmet hyl -aPe (e%p6nsivemt WK&mhlbnm)\-qsh@rgahdawUpmjmlod phachacestical dompositidris (U. S.

patent 3,558 690% Hﬂé {1 bi o |caI data has been reported.
Non-steFBWBH?'n%ﬁ ﬁ?ﬂpg §8 @e Mpl ock prost agl andi n synthesis by

i nhibition of the enzyrre cycl ooxygenase QICI ooxygenase i s now known to
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whil e t he induci i sof orm ear onsi bl e for
pat ol ok &A% 3520 R $44503 1 S it LRPRICEIPTS ) Sp AR anet W SR/0R216 as nor
i nfl arm%&é?émamﬂ.mﬂtah@ﬁao%%gbhm drit dyeldokygenase iiHbilfs. cA@@ss-a |-gronst er oi dal
antllnflam"ratorée rugs I ncl"udi ng di cl of enac sodi um which is the

sodi um S&ylamigep rwlaﬂe@ﬁ a@rdaethe onlyspREma knawn o becdespribed igdhe fitsrattieds dnal
toxi ci ty, fAW.Abld. HlP"éttﬁﬂar{llﬁ'lot) Eﬁeh)ﬂmﬁibta'cﬂrh ltstgb%uﬁpgaliﬁu 3%5’(5*“ @ESB 690) for

cycl ooxygenase tive 1nhibition of cible COX-2 I n vivo een

r epor t edvhiah nsebialeglicahdatamaabeey reimitedon- ul cer ogenic (Proc. Natl. Acad. Sci.
(USA) 1994; 91:3228-3232). The present invention provides novel 5-alkyl
substituted 2-aryl am nophenyl aceti c acids and derivatives which

sur pri siNegtsteiodal BtinfEoxmaton agants block piostagiandingsynthsis by inbiblioR-of therhe

e sur SRPLTREy e gEaed o RhalRRt ARk Aty iR SEdn HRRE Bolthhf

si de ef flect@xygaraskyl, £86T) aridan mduhlbteheofohn(nyctoakygmase-er GQXaP.) COX-1

antiinfla [ t t enal effects

The | nveRPFaR PRAPBE B pRUFHE ReloTidie o By dR o Hrdfiay

et hyl ; [gastr6IhZED@Hrkkt, RenE, o, Whild thedidumitde isofdrinl@OX-2 appears responSIbIe for
_bathological conditions associated with prostaglandins, such as inflammatory conditions. A

limitation to the use of classical nonsteroidal antiinflammatory drugs (NSAIDs including
diclofenac sodium which is the sodium salt of 2,6-dichloroanilinophenylacetic acid) is
gastrointestinal toxicity now attributed to the inhibition of the COX-1 isoform of
cyclooxygenase. Selective inhibition of inducible COX-2 in vivo has been reported to be
antiinflammatory and non-ulcerogenic (Proc. Natl. Acad. Sci. (USA) 1994, 91:3228-3232).

The present invention provides novel 5-alkyl substituted 2-arylaminophenylacetic acids and
derivatives which surprisingly inhibit COX-2 without significantly inhibiting COX-1. The
invention thus provides novel nonsteroidal antiinflammatory agents which are surprisingly free
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'Rz is hydrogen or fluoro; R3 is hydriogen, fluoro, chloro) nethyl, ethyl

met hoxy,4_§61 cic @#l_gf oxy; R4 is hydrogen or fluoro; and R5 is chl (ZrZOF,EB 2002
fluoro, trifluoromethyl or nmethyl; pharnmaceutically acceptable salts
" thereof; and pharmaceutically acceptable prodrug esters thereof. A
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wherein Ris nethyl or hyl7 R is chloro or uoro; R2 is hydrogen; "R3
i s hydr ®g8nts, sughoaspgastwinieginahandianabside ptedsy: R4 is hydrogen; and Rs is
chloro, fluoro or nmethyl; pharmaceutically acceptable salts thereof; and
pharmaceutically acceptable esters thereof. A preferred enbodi nent rel ates
to t he clivedovantion o¢latestorgbmpoundsofdomutal s nethyl or ethyl; R is fluoro;
Rz is hydrogen; R3 is hydrogen, fluoro or hydroxy; R4 is hydrogen; and R5
is chloro; pharmaceutically acceptable salts thereof; and pharnaceutically
accept abl e prodrug esters theReg CHAEORH 88/ A/ CGC 1955 2 2 F E 8 2002
Anot her preferred enbodi nent of nvention relates to conpounds of
formula | wherein Ris ethyl or Wgth N R, is fluoro; R2 is hydrogen or
fluoro; R3 is hydrogen, fluoro, ethoxy Gl hydroxy; R4 i@ hydrogen or
fiuoro; and RS is chloro, fluoro @, |LR;phar maceutical |y acceptable
salts thereof; and phamnaceutically bt abl e prodrug esters thereof.
Further preferred are said conpound dein Ris nmethyl or ethyl; Rl is
fluoro; R2-R4 are hydrogen or fludko; ¥nd Rs is chloro or fluoro;
pharmaceutically acceptable salts thergof; and pharnmaceutically acceptable
prodrug esters thereof. . A further enbodi nent of the invention relates to
t he conpounds of forrmula I wherein Ris nmethyl or ethyl; R is fluoro;, RZ
is fluoro; R3 is hydrogen, ethoxy or hydroxy; R4 is fluoro; and R5 is
fluoro; pharmaceutically acceptable salts thereof; and pharmaceutically
accept akiipréih ol lis/getiyl 6F &hyiher eof . Anot her preferred enbodi ment of the
invention relates to the conpounds of forrmula | wherein Ris nmethyl; R 1is
fluoro; R2 is Ryl§cHlgEnor 005 hydrogen or fluoro; R4 is hydrogen; and R5 is
chloro; phar neggeidtiyaRigen orfiGemt abl e salts thereof; and pharmaceutical ly
accept abl e prodrug esters thereof. Particul ar enbodi nents of the invention
relate to CoanUIﬁ drggep ohiupip.chioro, methyl, ethyl, methoxy, ethoxy or hydroxy;

R, is hydrogen or fluoro; and

Rs is chloro, fluoro, trifluoromethyl or methyl;
pharmaceutically acceptable salts thereof; and
pharmaceutically acceptable prodrug esters thereof.

A particular embodiment of the invention relates to the compounds of formula | wherein R is
methyl or ethyl; R, is chloro or fluoro; R; is hydrogen; R; is hydrogen, fluoro, chloro, methyl or
hydroxy; R4 is hydrogen; and Rs is chloro, fluoro or methyl; pharmaceutically acceptable salts
thereof; and pharmaceutically acceptable esters thereof.

A preferred embodiment relates to the compounds of formula | wherein R is methyl or ethyl; R,
is fluoro; R, is hydrogen; Rs is hydrogen, fluoro or hydroxy; R, is hydrogen; and Rs is chioro;
pharmaceutically acceptable salts thereof; and pharmaceutically acceptable prodrug esters
thereof.



"*(a) wherein Ris nmethyl; R is fluoro; R2 is hydrogen; R3 is hydroggrieEcEfB bl
I's hydr : IS chl oro; pharnmaceutically acceptable salts ther
S anlar s,

~and pha ceptabl e prodrug esters thereof; (b) wherein Ris
methyl; R, is fluoro; R2 is hydrogen; R3 is fluoro; R4 is hydrogen; and RS

i's chl Ohfiot n@hgf W&Hnﬁ@&h% gt‘mhﬁoﬁ?émsw ﬁﬁunﬁ@f&&ﬂi%&@%“é y

accepta rug esters t ereo wher el n IS et h/
is fl uoethyl mnemylhﬁdrai@mne s hydmlaopoﬂuemdﬂats hydrageno upromtaoxmdwdrwt |y
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R, i s ctiHeveaf; alPpharmageutingdy acdeptable prddmgestmrs therebf.dr ogen; and RS is

nmet hyl ; pharmaceutically acceptable salts thereof; and pharmaceutically
accept abl e prodrug esters thereof. The general definitions used herein have
t he f ol Fosherprefeasd age sandmbmpbhadswbmimm is methyt e:sahyl I-'imaseflnm'rc:)rIRz-F!4 are

Phar mac |caII acce odr u rs are es ch are
conver ¢ PETRa8R oLty 4% 1§ cRlor of o iaragreuabbfrseplaniEoans Herdol: e

car boxy phgrmwedtcal aé@urm&;alpaodr@xeﬁemw@fare e.g.. lower alkyl esters
(such as the nmethyl or ethyl ester), carboxy-lower alkyl esters such as the

carboxynet hyl ester) nitrooxy-Ilower alkyl esters (such as the

4-ni t rOﬁwmrﬁmwrﬁéammarwmvamudn Hé%teﬂo&ﬁ@lbb ohds 4fTemeNaPAMBREN Rfis
formula la R CH2CO0OCH2COOH NH R~ / | a) Ra Ra wherein R and R . R5

have et orethleRi iRdiHones Ry in Hueree Ry !?rhyé’é‘?ﬁfd‘u ﬁH‘?’%P’ PYIreN: R is fiugge; and Rs
phar mac eqwo%'dnxnﬁmn&aw decdptab daits &méef En@bnaﬁmébuﬁ@duy !c@é‘;ﬁé’dl& gFHd?ug

salts represent nmetal sal'ts) such as al kaline nmetal salts] e.g I um

pot assi astersthgieeéi um or calciumsalts, as well as ammoni um sal ts) whi ch are
fornmed e.g. with ammoni a and nono- or di-al kyl am nes, such as

di et hyl ammonium salts, and with am no acids such as arginine and histidine
sal ts. Anbieeprefgrigd embadimeobefithe invention telates tor hercompouads pf fofmulath whetein o 4

car bon ﬁtlg %trﬂ{ldﬁ 'i§ ra[,g,geﬁt ?s Iﬁ%@ﬁa@%sehﬁéﬁ]éﬂ or fﬁltomllﬂ., l?ﬁﬁ%beﬁz ngtﬁsﬂs , and

may be s In-or
chloro pharmaceutlcally acceptable salts thereof; and pharmaceutically acceptable prodrug

esters thereof.

Particular embodiments of the invention relate to compounds of formula |

(a) wherein R is methyl; R, is fluoro; R; is hydrogen; R; is hydrogen; R, is hydrogen;
and Rs is chloro; pharmaceutically acceptable salts thereof; and pharmaceutically acceptable

prodrug esters thereof;

(b) wherein R is methyl; R, is fluoro; R; is hydrogen; Rsis fluoro; R, is hydrogen; and
Rs is chloro; pharmaceutically acceptable salts thereof; and pharmaceutically acceptable
prodrug esters thereof;

(c) wherein R is ethyl; R; is fluoro; R; is fluoro; Rj is hydrogen; R, is fluoro; and Rs is
fluoro; pharmaceutically acceptable salts thereof; and pharmaceutically acceptable prodrug
esters thereof; and



""The conpounds of the present invention are particularly useful or y %?Bx
met abol yoR)188/A000B¢eIgssd t 0 conpounds which are particularly useful i
_.sel ective cycl ooxygenase inhibitors. They are thus particularly usef uI for
the treatnent of cycl ooxygenase dependent 4 2 2 FEB ?.002 4-30188JA/ CCC
1955 di sgr de(d) whereinRus _ethyi A lisichiow; Rpfsl yaragenp R, gmhrllcﬁaiﬂ)lsmgmgen and Rs
osteoarthri arthritis i ne, headache, peurode tive
i seagels Meth PhAMAPEIGIY Gesrinble says epsatianiphagmapedicall acrepiaip poErS
ast hma, gkigpdtherdtfl pPsoriasis. The conpounds of the present i nvention are
further useful for the treatnent of neoplasia particularly neoplasia that

pr oduce Brostagl andi.ns or express c ?1' enase, . i n¢l udi ng bot h, beni gn and
cancer olBeggnenakdefiyitiopensed hareip f‘?Y)% %gﬁgn H?aBWQt‘ﬂ‘l@"bﬂ'@ssé’ﬁPe chifeRrpeant

may be giihgdred for the treatnent of any neoplasia as for exanple recited
in International Patent plication Publication No. WO 98318227, published
23 Apr i Phagoagceutically accortablaprequg igstars aecester. dpsivatives V\‘Mb@@s‘&ﬂve'@@gﬁunds
of the efueaga& of UN&’é?tﬂh?&oﬁg%al SoritfRidnk @' MY frées &4rHbxylie el Bf idrﬁﬁtam“- "Suchf
liver, ancr eas varian, prostate, cervical, lung a br east

cancer aafars @rgmulawe-yal@dgﬁeﬁ foueh ﬂsmﬁ methyt ar ethylastas &ﬁmoaymélkybestpﬁe

coI on d
rEie SR RRGGmeltyF el ARy AR A3 Bl @lict; 25 Hlo ook ebtehl
i ncI ud| agdlth;aliket IRretepredtare thencbmpaumids lof farmelaniades of t her apy, e.g. in
relation to the treatnment of neoplasia, therapy to prevent 'the onset of
clinically or preclinically evident neoplasia or for the prevention of
initiation of malignant cell £HERPCH,LCQR/R er se t he progressi on of
premal i gnant to malignant cell wel | as the prevention or inhibition of
neopl asi a grow h or netastasi s | s context, the present invention is,
in particular, to be understood as efjfbraci ng the use of conpounds of the
present invention to inhibit or Pyeye dRwvel opnenflabf skin cancer) e.g.
squanus or basal cell carcinoma co ential to UV |ight exposure, e.g.
resultant fromchronic exposure tQg un. The conpounds of the invention
have activity in the above indicBiioS wid e substantially avoi ding
undesi rabl e gastrointestinal ulceratigon associated with conventi onal
cycl ooxygenase inhibitors. The conpoufids of the invention are also W
absorbers and are useful for blocking or absorbing UV radiation; for

i nstance, for_the treatnment and preventj.on of. su sunt

br oduct SheTREh BARddn i ayP Toadtine, 5. AR itoRabats igbosibadints ofdemifs f and

appl i caphamsacebiicdily abedpialsie shits theesifnent of ocul ar disorders, in particular
of ocular inflammtory disorders) of ocular pain 5 4-30188/ A/ CGC 1955 2 2
F E B 2002 i ncluding pain associated with ocul ar surgery such as PRK or

cat ar acPhaudiRUlcallpfacespthible salts ﬁe"msermfneltm @hms) l30bh as afkalifg et saftd, @l gy, of
i nhi biting the production of

el evated i ntraocul ar E‘aessure gwgucorra% %

t r abecuPIUReRAABTR™; Madeeiva ICB’E $alisc 85 wefl @s somaeniynn salts, Vﬂ'r‘@h arerforagdy
of dry eye withaA#fchia ARG nfSMRY Br GiLdiRAamings Such &% o@étﬁyndﬁmaﬂﬁ}nﬁ 8tsC ahd witht r ©
and in vivo tests using advant ageously mamal s, e.g. rats, mce, dogs,

monkey's 2BHEP 3aids sHB@sADINNeANdHsYARe $Alpar at | ons ther eof . Said conpounds
can be applied in vitro in the formof solutions) e.g. aqueous sol utions,
and in vivo advantageously orally, topically or parenterally, e.g.

i nt r aveAdeweralkyl Beoupseataing wp ta 7 carben ateras.giseferabiy Mmﬁtcam@n?t@ros 2049 nol ar
concent talb Qg foTBQarﬂa%asith Nethiyl/ 9 %rr tfmgeandﬂg!,g p@'sﬂa aﬂpcﬁahﬁol: E &,

adm ni stration, between 0 17 an ooxydgenase iIn |t|on i's
determned in vitro using ceIIuI ar assays for inhibition of both

The compounds of the present invention are particularly useful or may be metabolically

converted to compounds which are particularly useful as COX-2 selective cyclooxygenase
inhibitors. They are thus particularly useful for the treatment of cyclooxygenase dependent



" cycl ooxygenase-1 and cycl ooxygenase-2. .The cellul ar assays for testingB 2002
cycl oox g\ﬁﬂ@g&,{:&@' fdgsors are based on the fact that the cycl ooxygenase ™ -

enzyme %prostag andin H synthase) catalyzes the rate limting step in

" prostaglandin synthesis from arachi donic acid. Two enzymes nedi ate the

react i oRjisofdidfs h mammals) isdiiding infiémhmaitioh Qyrédis, paity, e oahRitR thdumatdidi dthritis,

i nduced in response to varj ousg%r ow h factors and cytokines. Cell |ines

have bedtigiainedinadashe) nHredegangyative; disaasesdeushas myltiple sclerasisl, Alzheimerski n
fibrobl ' bfdsi [ bliksidL-1 to synthesize COX-2, and the
ki dney ?ﬁetaﬁée':lﬁ’éél%ggﬁlﬁ?igwgﬁaég \Ah%?'ghﬂéﬁaéblbeen stably transfected to
constitutively express COX-1. Both isoforms netabolize arachidonic into the
stabl e *ph3Blbhif6 ARG PRAinDefiion 463G 4 Ubful Rf 1k 8RR Bfblasia
exogenously I ncrease output to easily nmeasurable |evels. e l'evel s of
pr ost aglpartdulariEpeoplasia dhatproducel drostaglandios anexpressacyciopxyigenase, including both

r adi oi ssay. e RV | ative. B vities
of cach SS00F ane-cafSerBub BRRlG “ywyBENKPoi, Chlripbunds Bt e epbsshF riEhicr by
cycl ooxypgeamgayet f6ODH-tdeatmanicf apy Ineoplpgiaresdor exaniilixr&jted i intérnational Patent

determ ned..| el - has [ the.in vitro.

act vi t weelth PLeion 4 SYORELS 2 Blsb 25 Al P vl spirBlre,

r adihoi nmumlc:emwk eoplasiac ejogmwhdd; o the [IIB?I'W hM'vntﬁthn Mrkingaﬁicblaobkﬁa$ for }mulcled
with inter]eukin=1t roduce COX-2 _and t uman ki dne ithelial c

i ne 20758t iyaxy RipddarebancLoaR, GHAIAD. Srgetate Ganacal, i ol Preasl Fracer and,

pl at ed @dpedidlilyGasBbintetivdiRanter, i iexAmbleccanesndt the colehf andisign cimder ol ast s
are stinmul ated to synthesjze CC?FTZ by treatpent 6 4-30188/ A/ CGC 1955 2 2
FEB ZOOEXBW‘BPrﬁqﬁHF‘“éACP‘HOTEQSEM? o é@ﬁmeqneﬁ'ane no induction. Both cell
lines are pre-treated with conmpound dilutions for 15 mnutes at 37C, then
40 p, M arachidonic acid is added as exogenous substrate for the production
of PGEZ Thenersh tieatmenisas ueed hersings to,he yAterstood Asiiesluding baththgrapputic ands
det'erm ' ; i aTeoNal i L gﬂﬁ&; | dr&derR
(hi ghes{b ?%dgﬁ%gtrﬁ ﬁgta? ggpg'%rag{ﬁ?tgeﬁ\@%#ggrt\éfr%ﬁl bi tibfg?\éf&é@ BEE‘%’ ( c_o.n}yajt'rB edé to
cel I s ndhe ensehobefinigally, oepiegtinieally evisientaeeplasim s ferthe praventioncef ipitirtiereal) a

pl ot made,; LRI I i
bxper | mutaGharlEall pi¥d st Otvelirme 1ApRTBRIR LI PAAEIEaAL ol Hant Ll as
| ogi st i avellias therprsveatianonigisibitian obsedpiasia gravdh od metastasis. dm this context; the COX- 2

cox. 1 1 GRSt PgaBhis 1 potuar 1688 Ul o GHBELRA T B YTCABoulls ol e

i nvent i presenhieventiopdaiinhibibér praeentidevelépmentofdkinicanasr ean sh@mus onbasai coll 13,

coc 1 | RATReT e EBaa Rl KUY e hnoiite sig” el Tonlbirknb-Bbstp o il un,

produced by COX-2 can be determined in vivo in the |ipopol ysaccharide

(LPS)-chal |l enged su faneous air uch. npdel in. the.rat ee " Advapces in
[t | arme D SRgUads ghie MRS Bpla SN iRE RhouS nRRNo R Wb Sups Al
(1996) ) avéidimglundesivdbie gastoirtestinahelstiatibh aesboidied Witk codvsrtidhalaytlopRyydnase ar e
prepar ed b$/ subcut aneous injection of 10 m of air through a sterile 0.45
m cron é’iﬂ’ 'Wése-adapt ed filter. Twenty-four hours after preparation, the air
pouches are injected with LPS (8 pg/pouch) suspended in sterile phosphate

buf f ered, sal i ne. unds for eval uatjon are suspended in fortified

cor nst ar®f Cﬁmﬁ’o%‘%o?r?irig? &VéHI'%a'&a%%@v&ﬁ’éoﬁﬁﬁ alﬁg@ruqe ligrdlecking @hge. The
pouch cabk&Bing W fadidionefdr afbtdritecfor fitd!réatricheand-praveidn SnaMband e G

| evel s present in the pouch fluids are neasured by enzyne i nmunoassay. EDs~
val ues PHMADPRMICES on of PGEZ formation are cal cul ated by |east squares

| i near regression. Illustrative of the invention the conpounds of exanples
6, 9, 18 and 24 have an EDT in the range of about 0.2 ng/kg p.o. to about
0. 6 g/ K§esompoungsofithe inveptiommpayialsode used in osHiBn repfisatipns whigh jnclidedheed by

COX- 1 c@RaliferiiBRSLUIALISIHA¥IsY B paMidulst ot SeuiEt Mflamfiatord isdrddts 3t ocular pain
adm ni strati on of conpound.




"7 4- 301881A/ CGC 1955 2 2 FEB 2002 Briefly, rats are fasted overnight,

adni ni stesEmeATEmINess n fortffied cornstarch vehicle by gavage, andl? FEB 2002
_sacrificed by carbon dioxide inhalation 30 minutes to eight hours later.
Blood is collected by cardiac puncture into tubes w thout anti-coagul ant,

al | owed incudihgpainrgscaatedwith cvalanisatgedy mmﬁmkfwgala'ranhsu@erwm bsulat or ed

frozen f | ater. _anal ysis of. thr oxa

expor 1 mAlPaYoShRNSRPoRE ol REPGH ah levateg ntiAtel BL rRgBaRe Souritimeby
control jgskti n%ﬁia prodynion @ irabéduiermeshvibrk inducible glacueanticbidiiebperise(TIGR)TE
poi nts. Thronboxa B2 data is expressed as a percentage of the |evels
measur e®rtgin, Aad 9€ &Ye ‘@iﬂ?ﬁ?ol group. lllustrative of the invention the
conmpounds 1 (d), 1 (g), 3(a), and 6(a) cause |less than a 50% i nhibition of
senrm t hronboxane BZ production at an oral dosg'whi ch is 50-150 tinmes the

EDT val ddierahoversiied iopenes are damgnetrahie Inyie AR nLivR oSt Ysing agvantagqously
det er m Resintialsne.of s, GAES ARBNABNkSERAIsGialedR oS Sp&@nﬁsﬁ%araﬁaﬁﬁﬂié?eof

Dawl ey rats (2b0 225g) are fasted overnight, then orally dosed with
conmpoundsaid, gqmmwsmn@efaﬂp!'ef# !fb‘dtf@m‘i'?étfamﬁf soltions ong- qusﬁ@t'ﬁﬁﬁﬂndd"

0.1 m |
regi on oo fiRafieptorsy ARG AGARaly bryr Gl d GiRENEoLE) O ThI SoRMPn ARG
hours padeay zaageérgmbmtw &oﬂak moéaf@oemm@mgns zEhp dorhgedn Niveimay ramge, ar e

t off t I Th
ou o1 ¥ gl B ke b AmARINE, S ey S RELABGGT] 2r0e; The
of the non-inflanmed paw (rlght) fromthe wei ght of the I nfl amed paw (left).
Th th
per cont PRETRE® yifbide S HRSATRRLA s GOl BhedyBap CRBRHBR ot e

are det ayaboedehase-taol cycisexygesgssi®e using the curve fitting fornula, 100/
1+(Drug Concentration/ ED~) s~~ . Mean EDT val ues are cal cul ated as the
aver age Tole dElImawaésays fatdsstingi ayeldokygemase ihbjbitorscars bdsed on disgfact thattteays. The

gastric tolerablll assa ses Li, in the rat,
oasur o RRR AR S tresiadiarifie K oRMasBheAtab2es e faleimifin sBRd * he
test is g?@éta?lgﬁt:wfsynmésué ﬂbh?a/vacrg&’@mﬁ adide mr&ymgmduuagbttne mﬁf&tm aﬂ@gxads a
conpoun ortitie cornstarc ve av an sacrirtice

car bon &PBRYtEVe; fﬂﬁ'%lpgmeoﬂ‘zy@ﬁrw'}%?ﬁ%b&&f 2fs '“‘%{‘F@%g'ﬂ FRPREASS E’r‘éarl"é'ﬁ&!}%vﬂ}l‘and
gr oss gaéétbtsc‘add&@wkirﬁescwtnﬁes A Bﬁéﬁé'étﬁﬁhsh@d wnv&s é)daeeéscsrfél fohRoF e | engt h
per rat. Each [ Al CGC 1955 FEB 2 eriment contains the

fol I owi r?@zwetﬁ)aumen e‘k'Fé'P@%%ﬁ* lige wiieh: “capdn oRERN t1 to syBthesize ffd¥ds andnd
di cl of enge kidRePepiftiefaivaf Biné 258 Wt has been stably transtected to constitutively express
COX-1. Both isoforms metabolize arachidonic into the stable metabolite prostaglandin E.
Arachidonic acid can be added exogenously to increase output to easily measurable levels.
The levels of prostaglandin E; in the extracellular medium are assayed by radioimmunoassay
as a measure of enzyme activity. The relative activities of each isoform are compared to
assess compound selectivity.

in vitro cyclooxygenase-1 (COX-1) and cyclooxygenase-2 (COX-2) inhibition is determined in
the cell-based assays in order to assess the in vitro activity and selectivity for COX-2 inhibition,
using a prostaglandin E; radioimmunoassay. The cells utilized are primary human fibroblasts
induced with interleukin-1 to produce COX-2, and the human kidney epithelial cell line 293
stably transfected to produce COX-1 constitutively. Cells are plated out into well plates in
which the assay is performed. Fibroblasts are stimulated to synthesize COX-2 by treatment



"'Data are calculated as the nean nunber of ulcers in a group, the rr\=,\3n2n%%‘312002

| engt h Qf ag4lg@pi/Bcddsg N the group and as the ulcer index (U). U
| ength of ulcers In a group x ulcer incidence where ulcer incidence is the

“fraction of animals in the group with |esions (100% i ncidence is 1)

Il ust r@hbwmwmh@ﬂ thec283i ooll} rddiireITNGULNGR. Bbttecellinbs ardpreXteatéd e 24
are essentially free of any gastric ulcerqggenjc effect at 100 / kg p.o.
't est i FaMPOLNG AkIONS {67 1Binbios A aZ? G tem 48 pMharachirionis apkids afdedes o

Nt est | L g i ity ie indicat] ;
 nt ot | AApoREEEBbtat Yor iR pociioioll GRS wribrRE HERAbldd ih Yubdmald 67 1 O
by Davi eadicietmurioassiharfor IQesietdrdingtions, coofpRundssredasted at Bavadentratiheinf act
t hat L f | | dm nj.st ' - EDTA .. f I

e BBl P YRR R SL 50 Bl AR PR S bocoe

1?Jgr oUuRbt fB4ted With BoRipBURS) fBr SadHédhceftrationds eQic@htedes pidt PEMRUIInédn %ehi cl e
by gastric intubation. Imediately fallaow ng ,co{r‘r‘%ound dose, each rat is

adm ni sti@ﬁ'éHO'BV%IQWC(@drEOBF?WEﬂ%P”BV Ypxperiments; andtheyeraltiCsq value ar e

pl aced icglchmgd/li,g,zgg 4pHraheler fogisig®e and gi ven food and water ad |ibitum
Uine is collected over a 24 hour period. Twenty-four hours after

adm ni stration of 5 Cr-EDTA the rats are sacrificed. To quantify conpound

ef fect dwPicaliSs: yalvesfor armppyndsyef fermwiakip th E@Xe2 inhibitionaseay if a8 law:as he
i f t i s oy - ol
e g ool PROS M Rbac oS nIRTRTICY ol sck T RS i SETM.

determ ned by calculating the activity present in each urine sanple as a
per cent llafstrathee afthe imvebtiors thedcarepainds of examples 6n§ ahd rl 8limva @andCgbfrabdutat i on.

[ lustratjy t i,aventian, the 0 s _of..exanpl.es @, 18 .and 24
denonst ?’a{%%r?%’f' Qfog’gd{M'd PSREAIVE for ﬁf’%ﬁ?"‘ﬁ@?&w'&"q ngB@?ﬁ“ﬁ;ﬁg’é‘érWS@P? Aty
at a do%@m_ 30 ng/ kg p.o. The anal gesic activity of the conpounds of the
i nvention is determ ned using the welt-known Randall-Selitto assay. 9

4-30188/ A/ CGC 1955 2 2 F E B 7002 The Randall-Selitto paw pressure assay

measur eJharinhibition ebprosieglapdingopretuctignpraducey by COXR cande dateminedin vivo in
Con? s s B RAEEM e (7 SR BE R ATRBRH b iy hbc 1!

adm ni st'Adehcesin Istlammatior Reséarch’, Maven P@ssupes6odndld) Med. €heihs (39 1848 s
wei ghi n%gA&-))SO gns are fasted overnight prior to testing.

Female Lewis rats are anesthetized and then dorsal air pouches are prepared by
subcutaneous injection of 10 ml of air through a sterile 0.45 micron syringe-adapted filter.
Twenty-four hours after preparation, the air pouches are injected with LPS (8 ug/pouch)
suspended in sterile phosphate butfered saline. Compounds for evaluation are suspended in
fortified comstarch and administered by gavage one hour prior to LPS challenge. The pouch
contents are harvested three hours after LPS challenge and PGE; levels present in the pouch
fluids are measured by enzyme immunoassay. EDs, values for inhibition of PGE, formation
are calculated by least squares linear regression. lllustrative of the invention the compounds
of examples 6, 9, 18 and 24 have an EDs, in the range of about 0.2 mg/kg p.o. to about 0.6

mg/kg p.o..

The in vivo inhibition of thromboxane B, (TXB.) produced by COX-1 can be measured ex vivo
in the serum of rats after oral administration of compound.



Hyperal gesia is induced by the injection of 0.1 m of a 20% suspensi on |?f
Brewer' ssuofsé/Atdd 18586 gauge needle into the subplantar region of A hEEB 2002
.right hindpaw. The left pawis not injected and is used as the control paw
for determ nation of hyperal gesia. Vehicle (Fortified oomstarch suspension
3‘;{@ at |Q;é!|99rat$ &ifeefaemdavemlgmdm'din) inidterbd Cempoundsinfonified c@rfefajcrewd l6 bgnt at
t he sane dose as, tesf C oupds). and .t est. compounds at .di.fferent es, .
suspende88Yage, ﬁ‘:@;"éﬁé)&?cﬁ%ﬂ gioxjde | 'ﬁ?tfﬁ"sﬁmgﬁ'?ﬁtﬁlq'&“i‘Wﬁfﬁ?ragfw R he
yeast i nsigkle@by cAidad purfsaits litto tibesn@tiont ainitcagulant Salldwadltd tiot endVsbrundis
Basi |l e Anal gesy-neter_ 1 hour after oral ,adm nistration of test conpaounds.
The noci %Qﬂ?ﬁ@%by reaidfugation.cSawm igstered frogen ?QS?"B@" anplysisoithiamboxaps B0y 1 at

wi t hdr awg,gidifimUiAGAssay. EAERbikFétmentcbi@ins\tRE fllowitg foupsy (-6 Pits w'efgéuawa! s
recorded as a response. The data are ana!tfé?dﬁgégﬁcgr%a“ ng the nean pain

t hr eshol wehigle contrat aneh test apmRowds, eithanad diftemny ffenest time Ipginésl and
non-i nfl anmd RN BLqdta N e)ereé(fEQ'a‘é! afjb’@rl:erqﬁﬂé’bf {h%?%\lfeg% i Eﬁure%i'?rqih\é' Vikithe rats

in the drug-treated groups 'and positive cohtro enac) group are

cal | ed reandriobgroups lupksativedif vhelinaentipni the campewadsdl (d) 1égic B(a)and6(epcatisetloss
control oLhre Il ; The
mean pai g'raﬁ %&gg}ﬁgﬁ' s%fa:;%bﬂ? WPQ%ﬁﬁ%%g?ﬂgﬁ.agéhﬁ%I&é?oup ha'rggatr:]tosr?par ed
to the itirdestheéEDso palua fortin #ivodd@X-2dhhibitieni nf | aned paw in the test drug
group. The non-inflamed control nean pressure threshold is conpared to the

S s AP o S ey ARG A i

and non-inflamed paws. Percentages are cal cul ated by dividi ng nunber of
r eact or sSprague Dalayuatsd200L225g) are dasied bwemnight, dingroonally dosddwith thtei comnpmiuntihe

[ ti th ! f I . 24 all, i th [
{ hr conor eePARRSE M EiRe FomRiAER shvony Arerahetitbeie dumiyellie 8 fhpae P "
conp(ﬁundﬁarlmgleellcéd M?aﬁne!sﬁnjgbladtiﬂste tlpm%smbpiénémshgio_d dcfi the ltb_ﬁ hiinef pavaath iqr?awulhéé h

t hresho el eyation . in on-in aw i,ndigatin ri pher
Tochan: < mmmatsesebehe AP Ol Bpel SiEydRth, hA RS atq dinfaiizel 2ot o
t he conpeindagawsbrd fie offrateing paw hairilind and eletghedronchn éleéthehiobalknde) OTWe SMbAM C
adjuvant _arthritis ects may be denpnstrated

test i.n the rat..Qght halm ¢, ef
usi ng mediistemaipthe ﬁ%‘%ﬁd ipﬁwt'ﬁge?u"’f‘!"%ﬁr?él s&’b%‘&lﬁ‘ﬁdée ¥eight phihenon-iptiamed paw
pr epar ed(righy frofmithe Weigh? bPtHeNBfléme® paw (ft). ofhd pérabmtantibition by kife ESmpdund is
a%ﬂi\/\herel n R has neani ng as defined above;

CHZCO~ R~ | R CH2COOR, | (11 3 .
Ra i s | ofgerminedfor eg%ﬁ@lmﬂm%thes Feppaw weightgainadascormparpd & the qoptiet
al kyl;  osverigea'EDRvakies ard\8telthinBd tdtabh [do8E PebpBhSETLSIRG KRS &INe RitiRG ol

100/ 1+(Drug Concentration/EDso)®'*"®

Mean EDg, values are calculated as the average of EDa, values determined from independent

dose response assays.

The gastric tolerability assay is used to assess gross ulceration in the rat, measured four hours
after oral administration of the test compound. The test is carried out as follows:

Rats are fasted overnight, administered compound in fortified comstarch vehicle by gavage,
and sacrificed by carbon dioxide inhalation four hours later. The stomachs are removed and
gross gastric lesions counted and measured to give the total lesion length per rat. Each



“‘pyrrolidino or norpholino; with a conpound of formula Il NHZ R / E [HI )
Ra R4 Ry IeBRA/RGE 19 R3) R4 and RS have neani ng as defined abov
presence of copper an cuprous i odide to obtain a conmpound of formula IV or
“lva 11  4-301881A/CGC 1955 RR/ CHZCON ~ ~\ HRY / Rs R R R3 (I1V)

(I'Va) 2e% Eﬁ’erﬁ%&amdhby@lrowuwgragpé tsae rraa plot frdtip ) YERIRIEONEOI, kbt GumBolindsr

1Va to a corrpound formul a 1, é b) for conpounds in whi ch R represents
ethyl, @ Mema@aaefemﬁe&ﬁwpevn ormula VR CH2CON ~ s NHRL / Rs Rz R4
R, CH2COOR, NH Rs RZ R4 N) wherein R -R, have neaning as defined herein,

Wi th a Raehiev@iduHied b8 B meah nvmbbel 8f WEer8 irehigfoup, the mean length of ulcers (mm)
in the group and as the ulcer index (Ul).

Ul = mean length of ulcers in a group x ulcer incidence
where ulcer incidence is the fraction of animals in the group with lesions (100% incidence is 1).

Ilustrative of the invention, the compounds of examples 6, 9, 18 and 24 are essentially free of
any gastric ulcerogenic effect at 100 mg/kg p.o.

Intestinal tolerability can be determined by measuring the effect on intestinal permeability.

Lack of increase in permeability is indicative of intestinal tolerability.

The method used is a modification of a procedure by Davies, et al. Pharm. Res. 1994;
11:1652-1656 and is based on the fact that excretion of orally administered *'Cr-EDTA, a
marker of small intestinal permeability, is increased by NSAIDs. Groups of rats (> 12/group)

and administered a single, oral dose of test compound or vehicle by gastric intubation.
Immediately following compound dose, each rat is administered *'Cr-EDTA (5 pCi/rat) by
gastric intubation. The rats are placed in individual metabolic cages and given food and water
ad libitum. Urine is collected over a 24 hour period. Twenty-four hours after administration of
S'Cr-EDTA the rats are sacrificed. To quantify compound effect on intestinal permeability, the
excreted °'Cr-EDTA measured in the urine of compound treated rats is compared to the
excreted °'Cr-EDTA measured in the urine of vehicle treated rats. Relative permeability is
determined by calculating the activity present in each urine sample as a percent of the
administered dose after correcting for background radiation.

llustrative of the invention, the compounds of examples 6, 9, 18 and 24 demonstrate no effect
or only a minimal effect on intestinal permeability at a dose of 30 mg/kg p.o.

The analgesic activity of the compounds of the invention is determined using the well-known
Randall-Selitto assay.



“acid, such as acetyl chloride, in a 1=riedel-Crafts acylation to reaﬁ:iFEB 200
to obt aiflay sapieatdosy the formula VI 12 4-30188/ A/ CGC 1955 O CH3

CH2CON ~R NH (VI) R, , R RR R4 Ra 2 2 FES Q02 wherein R -R~ have neani ng
" as defined herein which is in tum hydrogenol yzed and then hydrol yzed to

obt ai N FhemaHIanSenfio bawrmbssuke absayaheastresantinocioeptiont (analgesic aétivitybin

hydr ol yzi ng a |actamof farmyl a Vi

wher ei n

R and RP l@g\%wua@mﬂ@aagg P’ﬁéﬂ”ﬁé’?’éﬁ'ﬁf‘%h%ﬁ "é{lgé'ﬁdo‘??d" 5’3‘5‘8 ratafter orlt he
above primp@sisPaion df teR i with tHRITRAPHRNIMaMEY Pdve 6f Faldadiitistdrb@ oY dtavgh

reactive
and, if v@

b

roups and then 1solating the resulting conpound of the invention;
@l&%’é"y converting any resulting conpound into another conpound of

the invention; and/or if desired converting a free carboxylic acid of the

i nvent i giyoi,pd f f0 %wws%&mb.bumaw gfh!s arefakRd @Gmlmtﬂnbﬁtottbglh@of

and/or if desired, converting a resulting free acid into salt or
resul ti riyperalgesimisdndyrediaydhe injeqtiop r°f Ort B! %frﬁ)?%érsuwrtswnlq Breweéwm witeec

ggﬁgeft 2 dfet ga@mé%né fﬁt&ﬁﬁrégPBQRFa?WHﬁ‘eﬁth%%ht ih& ngawdmé Rt patisGiot ﬁr{;&cted

e conpounds e invention I'n nner descrlbed her el n

funct i oread igperghas meecp@trpl RAyE for detegmination m/bmﬁrglgaﬁa Vehicle (Fortified com starch
suspension 3%) at 10ml/kg, reference compound (diclofenac is run in every experiment at the

same dose as test compounds) and test compounds at different doses suspended in vehicle at

'10ml/kg are administered orally 2 hours after the yeast injection. The threshold for paw

withdrawal is quantified with a Basile Analgesy-meter 1 hour after oral administration of test

compounds. The nociceptive threshold is defined as the force in grams at which the rat

withdraws its foot or vocalizes. Either vocalization or foot withdrawal is recorded as a

response.

The data are analyzed by comparing the mean pain threshold of the com starch vehicle-

treated group for the inflamed and non-inflamed paws to that of individual drug-treated rats.

Individual rats in the drug-treated groups and positive control (diclofenac) group are called

reactors if the individual pain threshold in each paw exceeds the control group mean threshold

by two standard deviations of that mean. The mean pain thresholds of the inflamed paw in the
control group are compared to the individual pain thresholds of the inflamed paw in the test

drug group. The non-inflamed control mean pressure threshold is compared to the non-

inflamed individual pressure thresholds in the test groups. Results are expressed as number

of reactors in each test group (n = 10) for inflamed and non-inflamed paws. Percentages are

calculated by dividing number of reactors by total number of rats used for a compound.

Hustrative of the invention the compounds of examples 6, 9, 18 and 24 all increase the pain

threshold in the inflamed paw at 10 mg/kg administered orally. These compounds selectively

elevate the pain threshold in the inflamed paw with no threshold elevation in the non-inflamed

paw indicating a peripheral mechanism.
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" carboxyl groups, are optionally protected by conventional protecti n% %r ougﬂs
t hat arﬁ-ébQFWCé@ fysgparative organic chemstry. Protected hydroxy &880l

and carboXxyl groups are those that can be converted under mld conditions

"into free ami no, hydroxy and carboxyl groups without other undesirable side

react i OfRe bakiarHiitie o6&t of T8 coMPOENIR)of MENVEMiIdH insd detemalhed! pithd wall-known
preferably benzyl or substituted benzyl grou The preparation of

S.

conpoun@Bropic adivant arthrlis destdn thergt. Qphthalmic.eftects may, be demopgtratad usinger

condi t i Huthdds viellBdWhiif thd-hi.mann condensation for the preparation of
diarylamnes, e.g. in the presence of copper powder and copper (1) iodide
and potassium carbonate) in an inert high boiling solvent such as

ni t r obeiihe semppundspidomja baan be PFeP3RMS-Opyrrol i done, at el evat ed
tenperature, e.g. in the range of 100-200C) preferably at refl ux

t enperature, (4c i oRIOR lof ¥eRnkY descri bed by F. Nohara, Chem
Abstr. 94, 1%@0%5?%9%%%% and Flc/ggtfar etﬁgr%)',ou%/. Med. Chem 33, 2358 (1990).
Internmedi ates of Forrmula IV wherein R~ or R5 is nethyl or ethyl can be
prepared fromintergredi tescp,fcd‘,%l alV, whagip OH,CBORS bronmo by
reaction with tetrang (Tn br te,aethyitin und onditions of a Heck
reaction, that is in § presence of a pal | adi un (such as Pd(QAc)2 or
PdCl 2)) a triaryl phosp Isuch as tri (o-tolyl)phosphine) and a base
"(such as triethylam ne, sodiumacetate) in a polar solvent such as

di met hyl f or manmi de. Hydrolysis of tige resulting (Na)

ort ho-ani |l i nophenyl acetam des of fornmula IV is carried out in agueous

al kali hydroxide) e.g. in 6N NaOH in the presence of an al cohol (e.

: . . : / g.
et hanol WhgrespBriwis meaninghas definedahoya; Beislewngraiid, ipreferabli-isopropyleand R and
t enper a . 1 I ; i | a
[ Var s B rahrStork el 3T 0P R Ehd R toqoulcHSyib/ e At o FeprESem Meh@ingy 2,
condi t i pyoliginodrgaerphelinoabove for the conpounds of formula IV or
al ternatively under acidic conditions, e.g. using nethanesul fonic acid. The
startingqRaterd all or Ila are generally known or can be
preparegqﬁgéﬁﬁé%@ﬁgégr@%&“ﬂnomn inthe art, e.g. as described by F. Nohara
i n Japanese patent application . 78/ 96,434 (1978). 14  4-30188/ A/ CCC
1955 2 2 F E B 2002 For exanpl e, ‘Umethyl or 5-ethylanthranilic acid is
converted to the ortho-di azom,umederiRatives followed by treatnment with an
alkali netal iodide in acid (e. | fonic acid) qup obtain
5-al kyl - 2i odobenzoi ¢ acid. Red R to the correspondi ng benzyl al cohol
(e.g. with diborane), converd$ion pf tRg al cohol first to the brom de and
then to the nitrite, hydrolysis ot the nitrite to the acetic acid and
conversion to the N, N dial kyl am de® accordi ng to met hodol ogy known in the
art yields a starting material of forrmula Il. Alternatively, the starting
materials of formula Il wherein Ris ethyl can be prepared by Friedel
Crafts acetylation of oxindole with e.g. acetyl chloride in the presence of

al um nu LORI G, af i : i ] cqt iC
o one NPT 96, FLIGESIAG A0SR Lot LR e edhcaf SBbAY sho
5- et hyl ouwprodslodidedo ®bttimg lcotpamd optoemyladVeria aci d. Di azotization in the
presence of e.g. potassiumiodide yields 5-ethyl-2-Dodo-phenytacetic acid

which is converted to an amde of fornmula Il. Esters of fornmula Ila are
prepared fromthe correspondi ng

11



“‘acids according to esterification methods known in the art. The anilines of
f or mul agldghsamfcEbifygs known in the art or are prepared according td 2 FEB 7002
. methods well-known in the art or as illustrated herein. The preparation of
5-et hyl substituted conmpounds according to process (b) is carried out under
conditions of Friedel-Crafts gd%l ation e.g. Rn the premassrof al umi num
chloride in anRge W&@th as 1, 2-dichl® ane; followed by

hydr ogenol ysi s, e §si ng pal | adi um on char coad al yst, preferably in
acetic acid as so ’ at room tenperature and abOutNB at nospheres
pressure. The starting Materials of fornula V are prepared generally as
descri bed under prOﬁess (a) Qut starting with an B de\of Rormula Il in
which R represents hyseagepn; ®.g. as described in J. Chem 33, 2358
(1990). The preparatidn ofl| the conpounds of the inyd Qaccording to
process (c) can be ga Xed ot under conditions kRpwnY'n tRe art for the
hydrol ytic cl eavage &f llactans, preferably with a str(pgg aqueous base, such
as aqueous sodi um hydr oxisde) op@T\bonal ly in the presencé of an ,Qg)gani C

wat er m sci bl e sol vent such as t hanol at el evated terrperaturé I'n the
range of about 50 to 100C, as generally described in U S. patent 3,558, 690.
The oxindole starting materials are prepared by N-acyl ation of a

di arylam ne of the formula VIIl 15 4-30188/ A/ CGC 1955 R/ R~ ~ R3 (V1)
NRR5 2 FEB ?002 wherein R and R : RS hav ning as defined above with
% hal o284 PYGHEDR M fosyitaB sPapeynd A (pHBdl, A EA ks raBp e FforuR e o
el evated tenperature, e.g. near 100C) to obtain a conpound of the formula

| X R/ CH2 Clp)Nor€bmpoundsSn Which R2egréserite sthyh) bik candertsinds cbmpeuna: effongulas
defi ned,  herei nabove. Cyclization of a conpound of fornmula I X is carried out
under cdnditions of Friedel-Crafts al kylation in an inert solvent) such as
di chl orobenzene, in the presence of Friedel-Crafts catalysts, e.g. alum num
chl oride and et hyl al umi numdichl oride, at el evated tenperature, e.g. at

120-175C. The diarylam nes of fornula VIII can be prepared by an U | mann
condensation as descri bed R
cH,coNnL °
o
NH v)
R1 HS
R2 R4
Ry

wherein R-R; have meaning as defined herein, with a reactive functional derivative of acetic
acid, such as acetyl chloride, in a Friedel-Crafts acylation to reaction to obtain a compound of
the formula VI

12



" "her ei nabove and ot her nmethods known in the art, e.g. a Buchwald couglin%
react i ofaored/af2@8nlees the diarylam nes of formula VIII wherein R-, R’ EBRAN
and R5 are fluoro and R3 is hydrogen can be prepared by reacting the

" corresponding aniline (4-ethyl- or 4-nethyl-aniline) 16 4- 30188/ A/ CCC
1955 2 2 F E B 2002 with peﬁtafluorobenzene i,n the presence of a strong
base such as |ithium am gg.-gt nb tylkﬂibbmn( s generally described in J.

of Fluorine Chemstry 5, 323 (Y ~ Esters &% the carboxylic acids of
formula | are prepared by condg ion of the carboxyk“g acid, in the form
of a salt or in the presence of g4 With a halide Y rom de or chloride)
corresponding to the esterifying_gal cohol ésuch as benzyl chl oroacetate)
according to nethodol ogy well kno Sart, e.g. in a polar solvent
such as dinmethyl formam de, and if red further nodifying the resulting
product. For exanple) if the estE%' rgN product is itself an ester,
such can be converted to the carbbxylic actd, e.g. by hydrogenolysis of a
resulting benzyl ester. Also if the d&terification product is itself a
hal i de, such can for instance be converted to the nitrooxy derivative by
reaction with e.g. silver nitrate. For exanple, the conpounds of formula | a
are preferably prepared by condensing a slt of a carboxylic acid of fornula
| above with a conpound of fornula X-CH2COOR8 wherein x is a | eaving group
and Re whemircB-Bphaveomeaning iaagefinadiberein whithisin durodwydmgedolyzed anditiea | i n

car boxy, protected farm _and sub t i h ofecting group R .
The est@\‘c{rf"%%c{ fooaPtain & GeLRoMn i°2§%ﬁ@a L‘ﬁﬁé’?@{%ﬁ?%ﬁ"ﬁ%ﬁh{tﬁ% ondi ti ons known
inthe art, e.g. in a polar solvent such as dinethylformam de) at a

t enper at ure (o) Byheydrelyaieg &lactamad forrefegp¥l at ure to about 100, preferably in
the range from40 to 60. The salt of the acid of fornula la is preferably
an alkali nmetal salt, e.g. the sodiumsalt, which nmay be prepared in situ.
Leaving group X is preferably halo, e.g. chloro or brono, or |ower

al kyl sul fonyl oxy, e.g. nethanesul fonyl oxy. The carboxy protecting group Re

is preferably benzyl. The e g benzyl esters can be converted to the
free acids of fornula | a pref y by hydrogenol ysis with hydrogen in the
presence of e.g. a PdIC cataly NEES dc acid at ViI)
R1 RS
RZ R4
RS

wherein R and R:-Rs have meaning as defined herein, with a strong base; and

in the above processes, if desired, temporarily protecting any interfering reactive groups and
then isolating the resuiting compound of the invention; and, if desired, converting any resulting
compound into another compound of the invention; and/or if desired converting a free
carboxylic acid of the invention into a pharmaceutically acceptable ester derivative thereof;
and/or if desired, converting a resulting free acid into a salt or a resulting salt into the free acid
or into another salt.

13



"17 H 4-30188/ A/ CGC 1955 2 2 F C B 2002 atonospheric pressure or u&dzgm
Parr hydj. ' 458 tenperature ranging fromroomtenperature t L1002
~50C. The rnvention includes any novel starting materials and processes for
their manufacture. Finally, conmpounds of the invention are either obtained

i n the flpa@rdiy é8mpbunds addntbimddistes ohhith aroddnvbAsdto e ToRpRENAS 6f eESENt .
The aci di ¢ conmpounds of the inventign nmay be converted into netal salts

wi t h phayetientn 8 Manpesdesspbeas hé"%é'é’lqﬁo%?‘lgﬂm‘éﬁﬁ RIGSRB $YCR AR AMingrtwoxy and
hydr oxi d@arbaﬁ,@%aaeawswoda{gy bhftedb@ B9 R6AVERtioRd p%taeﬁrfgﬁéroeﬁs fHat aRPEdrimon
suc salo [ | [ salts ma

sol vent, “su wer al kanol . Resulting ) y be converted into the
free conpeangsatyp arganic ghemistyy.t Rrojested hydmsy @amino andg earbexyl gsounsmarg thesehat

used for a@%' é&n%@ﬁé@ﬂn@{rﬁﬁit JHANIBAY S fﬁ@%ﬂiﬁ&yd%%ﬂﬁ%ﬁ&o%@witho t

obt ai ned y reaction w he appropriate amn I'am ne, and the
| i ke. Costhenurdiesigdble bideireactions takingpiaery bersxample; hydroxy prafectingroreupsearei nt o

acid ad%ﬁ{e?#bdfgéiz&h%f%{%@mﬁw llyenn(%pgé{ﬁlﬁﬁsgut i cally acceptable salts. Thefsgr

are for C acids, such as m neral acids,
exanpl e sul furic acid, a phosphoric or hydrohalic acid, or with organic

car boxy| The prepatatiors at¢orasounds -oCyrmulaalVeaceolting/loi procassda) isicauted dubunderanpl e,
are unsubst,.t ut ' e f npl. e, Lc acid uch
as sat urcéotngg'og? gﬁ?ng‘létdﬁ'rggﬁ'g#a&%ccap géy(yqelogqglgi?\ag?gqagér&%&&e{?ﬁargﬁ@naqsr g.,g. in th
succi ni cpresericefdf copperfpowaler andicopher 1) iduidesarid/pltassjiura ichdbophtes iraan thert High

I |, | i | actic.. | i tartari i ri id. h '
T e L T o
aci g)s, stuﬁipefsnurlfa]gia.g_(]ﬁ)tab _b%dmffmo'r-eoa‘tﬂ,cﬂsefgfa{b_lyt aifeﬂﬂ)l temmmamtea?d:drdih?co
aci or arylsulfonic aci i c re ungubs u ut e or
exanpl e Qﬁﬂe\ﬁ%l|"&ﬁj'&?€9'°qyr‘&|58$l?%bléhﬁ§%'?s ?Wré@*hﬁgh?%@?‘giﬁﬁﬁngiﬁ &j ot
met hanesg|l {jopes. @q‘érﬁl_g,lgaggkfggo?. acid. In view of the close relationship
bet ween the free conpounds and the conmpounds in the formof their salts,

whenever a conpound is referred to in_this context, a corresponding salt is
al'so | ntleiegBadalsea) Farua Y whitein B of Bs & Bethikasiadp cab be arerred frem

Ci r cuNstiAfeREdiatt8®f FHMARLNG Whetdivt RYEH MYisttiéhb by dddtion WA tatrsrRetPItiA iy ai ned
in the formof their hydrates i ncl ude ot her solvents used for their

» age Or (] . . .
cryst al |eyaethyhn under conditinas at @ Hesk reasipRdhatiip isthe presencs gt a paliadiumealing i on
ar e t hosguéi'ad PAlcA 197 &kri Ky h !
t opi cal ,@gnd par{ant%%grl mgjﬁq ni"satr?gt ] mé;(eangm%ﬂ@%imh%@@%gg?ﬁ%ge1955
2 2 FEB (gugpas triethylamine, sodium acetate) in a polar solvent such as dimethylformamide.

Hydrolysis of the resulting ortho-anilinophenylacetamides of formula IV is carried out in
aqueous alkali hydroxide, e.g. in 6N NaOH in the presence of an alcohol (e.g. ethanol,
propanol, butanol) at elevated temperature, such as reflux temperature of the reaction mixture.

The hydrolysis of esters of formula Va is carried out according to methods known in the art,
e.g. under basic conditions as described above for the compounds of formula IV or

alternatively under acidic conditions, e.g. using methanesuifonic acid.

The starting materials of formula i or lla are generally known or can be prepared using
methodology known in the art, e.g. as described by F. Nohara in Japanese patent application
No. 78/96,434 (1978).
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“‘including man, to inhibit COX-2-activity, and for the treatnent of ?Z%Eﬁ 2007
dependegt dzlbgﬂﬁgjé[-ﬁ) 5gnd conprise an effective anount of a

_ pharmacological I'y "active conpound of the invention, alone or in

conbi nation, with one or nore pharnaceutically acceptable carriers. Mre

parti culegf b%mﬁl@es ma&fwar:summhraﬁm@aautis @:nﬁ,eﬁam& thecortio-dihZdiiirh \derivatives
cycl ooxy %enase 2 1nhibiting amunt of a compound of the invention which is
9

subst anfaligwed by treatragnt Wit a;oady@ena@éwgldennlassdt(mgs'e!tqn'q/a@lq) tarfibtajp Sealigd-2-
ef f ect S igobbhdil 88la! ABHGLRN 1S e p&;@é@%ﬁ&hh@%@ bleoR6il(b g whRESUAN, Of the

i nventi on e useful e manu maceut’| onposi t'fi ons
conpri s nogveusrorebf thetalaahohiinstiotthe heoraide and thﬁ)’hlodhe nitdje, kydrolysis »f memnxm o
excipi e &rtll:_:, @itrdraln%r n%'l's o%q ﬂrN aighégg Q&@éo?éln Fo RidtdiofiR! know in the
applica O BrE e Ted are I N capsules conprisin

active iangiekds &startinggvatedal ainfofmuig fidi l uents) e.g. |actose, dextrose
sucrose, mannitol, sorbitol, cellulose and/or glycine; b) lubricants, e.g.

ilica, ! !
pol yor niVEnEN Ry 3pé St ipforal'oh GRS WHElo RELVHAIRS brepBRecly Frieder
si | i cat €raftd avetylatipnsaf@xingleleawitme.gt acaiyichidride mrtkmlwbsmicbtdfahﬂmnemchhtmde

i si nt soranter Sy S Kbude Blab B biciaut il oS Tidrte o

efferve %léeﬂégemmhbl lrwtmrmlémmomhdabso lsbamla-ammbphmwacehé aeidoDiazotidation in

b
o1 ut | ol eeseheeyat ey pelsEein cliiedt Bt Sl AR et o oo

from f achyveded!ts apamids oSteaneal). merssanmnwmauetprep@remmhesdmesbom
and/ or contain adjuvants, such as preservi nl?%aStabl l1zing, wetting or

emul si f $Fidy a&EfEﬁ'f‘S to gsterification melRedsknowninithe ako  equl ating the osmotic
pressure and/or buffers. In addition, they nmay al so contain other

t her apetihb @alihs ¥eforatkai Stbbﬁfh’éﬁkﬂéwn Pothe 2RUTIRES pldpars #dcordih@ Pmethods
according to conventional m xing, granulating or coating nethods,

r espect Weditkpown inpthe st ofi as ilystiatedoherelny 750, preferably about 1 to 50% of
the active ingredient. Tablets may be either filmcoated or enteric coated

accor di rraetpeeﬁmétmctﬁ SKEAWsubBtithifed cdhipoufitds heddrding € pleicass @) s édified out under

transder nual plication 1nclude an effective amount of a conpound of the

 nvent | GRNGIHAT? ' &iipreiCratta asietinoeasindh praseece AAlRUEY PR nGan inert
phar Tac gbEhskch ks A2 EiRhBRIAY, YAIBWed!H) BRIGBhoES g eudiiy Bubliumen ki n of

the host. For exanple, trans dermal devi ces are formof a bandage
conpri sﬁh@"caa‘b?&&ﬂu%gm’ﬁ@%)‘ in acetie aeid\AS; 50“@6htaéf9ﬂ"h§ﬁmnﬁ§a@m%ﬁao'6rﬁ ionally
Wi th ca@(,h@gpﬁer rb&Ré !y a rate controlling barrier to deliver the
conpound 19 0188/ A/ CGC 1955 2 2 F C B 2002 of the skin of the host at
a controlled and predeterm ned rate over a prolonged period of tine, and

neans t dhgstagting mn@ﬂat@\nféermw Viage pranaredsgenesallyeasrdnsstibad wndar pregess éa) but)
app! | cakidhfhg Fitflan BRI folhdla A WRIATR rddRedshicn RIIGAHS ¢ Bsos6iited in J.
suspensions,” ointments, creans, gels or sprayable fornuiati ons,

exanpl e Medo Ehgat 38.62358H§999r os ol or the i ke. Such topical deli very syst ens
wilt in particular be appropriate for dernal application, e.g. for the

treat TR, ?ﬂﬁéti&n@@ﬁ@@rﬁﬁ&ir‘o@@m fvehtin a[HcBHBd t%?rb%s%s(g) ¢dh §é18arﬁé¢§’@

| otions spra his r s n hat conpounds

t he preseder ondisians kmown @rtheﬁarfpl t@etnydrq%dwﬁswage of lactamap peaferablynitioa
h f |
N "Gl eAiuSBRS0) &R asUenaEhs SEal RS IdeTobPali PR R Rhoile W0

par t i culozganic watet miscibde selgentistch ap mmlnanql at:alamtﬁ@ temmmrelure; inftbe rmwa ofaboutis
af or esalgfe { dg-kNQ eﬁé}aw] Gestfibed MUG3, f?@hé'eﬁoso' ubi | izers,

stabilizers, onic ancing agents, buffers and preservatives.
Fornulatlons SU|tabIe for topical appllcatlon can be prepared e.g. as
descri bdteioxindolg, starting materjaimaregueparsd byniN-acylation of ardiarylamine atitherfomulavilon
can be prepared e.g. as described in U S. patent 4,829,088 and 4, 960, 799.
The pharnmaceutical fornulations contain an effective COX-2 inhibiting
anount of a conpound of the invention as defined above, either alone or in
conmbi nation wth another therapeutic agggt. Suitable additional active
agents for use in relation to the treatnment of neoplasia include e.g. any
of the anti-neoplastic agents or radioprotective agents recited in the

af orenenti oned I nternational Patent Publication WO 98/16227 commenci ng at
page 24, line 19. '"In conjunction with another active ingredient) a
conmpound of the invention may be adm nistered either simultaneously, before
or after the other active ingredient, either separately by the sane or
dlfferent route of adm nistration or together in the sanme pharnaceuti cal




" The dosage of active conmpound adnministered is dependent on the specigf Eﬁ
war m bl qostadsaucae 1dgsammal ), t he body wei ght, age and i ndi vi dual 27 FEB 2002
condition, and on the formof adm nistration. A unit dosage for oral

" administration to a manmal of about 50 to 70 kg nmy contain between about 5
and 500 ng, of the active ingredient. 20 4-30188/ A/ CCC 1955 2 2 F E B
2002 The present invention also relates to nethods of using the conpounds

of the invention and their pharnaceutiqﬁlly acceptable salts, or
pharmaceutical conpositions thereof, in“manmmals for inhibiting COX-2 and

for the treatment of COXBR _gdgpendefb.cokdjtfRons as de¥lbi bed herein, e.g.

i nfl ammati on, pain, rheumat rthri osteoarthritis, ocular disorders,
in particular ocular inflamgateryNdirseyde A gl aucoma and dry eye di sease.
Further the invention relates to tlse of] the tonpounds of the invention for

t he preparation of nedicaments for tredent of COX-2 diseases and
conditions. Particularly the present invention relates to a nethod of

sel ectively inhibiting cycl ooxygenase-2 activity in a mamml w t hout
substantially inhibiting cycl oxygenase-1 activity which conpri ses
admnistering to a mammal in need thereof an effective cycl ooxygenase-2

i nhi bi t Wh@reéiRUEHd n;f-nglhmmeumﬁlﬂ@fs defiRed absvetwithla hdiodcetylshidtices praferably
invention also relates to a net

! od of treating c cIooxxgenasq-Z dependent
di sor deCBoTaRCRhAPAde, adVantagensy atelevalnd 1amPeEtieg o do NaT 1SR 19 SHRB &
ther eof -gmpBlind6f theorfiifid pOxygenase- 2 i nhi biting anmount of a conpound of
the invention. Mre particularly the present invention relates to a nethod
of treating cycl ooxygenase-2 dependent disorders in manmals while
substantially elimnating undesirable side effects associated with
cycl ooxygenase-1 inhibiting activity which conprises admnistering to a
manmal in need thereof an affectve cyCHpaxygenase-2 inhibiting anount of a
conmpound of the invention whi 5 subdtantially free of cycl ooxygenase-1
inhibiting activity. Mre spe CalN h relates to a nethod of treating
rheumatoid arthritis) osteoarthfitig, pain or inflammtion in mammal s
wi t hout causing undesirabl e gasgJoi H esirnnal ul cer att®n, whi ch met hod
conprises adm nistering to a nmanmmy I need t hereof a correspondingly
effective amount of a conmpound of (nvention. The foll ow ng exanples are
intended to illustrate the inveRiioly anRare not to be construed as being
limtations thereon. Tenperatures ame given in degrees Centrigrade. |If not
menti oned ot herwi se, all evaporations are perforned under reduced pressure,
preferably between about 15 and 100 nm Hg (= 20-133 nbar). The structure of
final products, internediates and starting materials is confirnmed by
standard anal ytical nethods, e.g. mcroanal ysis and 21 4-30188/ A/ CGC 1955

wherein R and R;-Rs have meaning as defined hereinabove. Cyclization of a compound of

formula IX is carried out under conditions of Friedel-Crafts alkylation in an inert solvent, such
as dichlorobenzene, in the presence of Friedel-Crafts catalysts, e.g. aluminum chloride and
ethylaluminum dichloride, at elevated temperature, e.g. at 120-175°C.

The diarylamines of formula VIl can be prepared by an Ullmann condensation as described
hereinabove and other methods known in the ant, e.g. a Buchwald coupling reaction.

For example, the diarylamines of formula Vill wherein R,, R;, Rs and R; are fluoro and Rj is
hydrogen can be prepared by reacting the corresponding aniline (4-ethyl- or 4-methyt-aniline)
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" 2 2 FES 2002 spectroscopic characteristics (e.g. M5, 'R WWR)

Abbr evi qbwmg;@tf%% t hose conventional in the art. 22 4- 30188/2A2 eg:2002
~ 1955 Ex 1 2 FEB 2002 (a)
N, N- di met hyl - 5- met hyl -2- (2", 4" -di chl oro-6' - et hyl ani | i no) phenyl acet am de

{1.5 9) withdpentatiubrabenbyrt mlme@@bsehwoﬁmsmmés%uch)asamwmtmd@baﬁe

solution with n-BuCH ( 40?# S r’h‘Iijﬁ rrg ature fo ]( urs. Af ter
cool i ng RuylIrBIYMm. ?éﬁﬁ%?’él% crippd | Eﬁ'@ﬂ?%%@@? ?%7 ®)(100 m ).
Tol uene (100 rri) is added and the mi xture transferred to a separatory

funnel . &Jgﬁ@ 8cid$ oPfoRmalati awpﬁ.apafédcﬁy dondehatidndf tkd carhbylie agiai C
phase is separat ed and t he aqueous f)gase re-extracted with tol uene (100

m). Thenmmw@aa@a@amnéhg@rwsw bgse.yth 3 plisle)(bramide ghelardalt ed under

hi gh vacidsgschring @Qhé@é’t@hﬁ l@oHdP(é@ﬁéﬁBs bbﬁkyl '&BIoF&HcStdi‘é)tadt:QrdIW & above 50.
Upon crystallization from t hexane, 5-meth 2-(2",4"-dichforo-6'

net hyi afnéthadolegewsl knawn leta%aa 0.9 Bt m‘#ewwt sUGhas @mei"zvl formamides and if47
The star,
N, N- di negh‘mﬁdg-ﬁkﬁéhﬁ#) |n the res_uclitlsngh;?rg?%ctes met hyl ani | i no) phenyl acet am de is

prepared in the fol I ow ng manner 5- Met hé-z i odobenzoic acid (100 g, 0.38
mol ) i s Rorexampledi the estrification plodugtis itsejbar@ster skeh p%rebgamvermrtaﬂ@ THF

conpl ex baul @é}% tion
s Compl ronft adth st Y fyafodenchsior Eeduliy BaRRFedbo MG f indpleblingigh ! 07
hours. ﬁteduntlstltae&anmhﬂe.aﬂmh@ané@rmsiaacab@g@\@nledm:ﬂ'geennwmusie)wewtw in an
i ce bat r nched with water (250 nl). Evaporation of the
THF on qe?&ﬁgvvgfg\ ee§\L;ée“g¥%mv\ﬂSte suspensi on which is treated with additional
water (1 L) and then filtered and dried in a vacuum dessi cator over P205 to
gi ve 2-iFmiexsmpist thel doomounds ptisivoulada are piefarably praparediby corgiensing arsitof a
benzylic n 48% HBr (500 m) and
heated t% oé&fb é8?fogrpg|§nd%gg‘i?%wwahdgﬁnrp?yﬁq%’fef'o?@gi&l ting benzylic bronmide is
isolated as a yellow solid by pouring the cooled m xture into a | arge
volume (1.5 L) of water followed by X-CH.€@QORan. The benzylic broni de
(caution: lachrymator) is dissolved in EtOH (400 mM) and stirred at room

t
amoant  (EGn 35 g d00E and sk = barkbal Bislecudo ghaliio Bt B riBlndiF
benzyl i dolmdar mecartithey pretacted dorm, andesgbsehuently efmaving theypeotactingegroop R3. hour s
and then cooled to roomtenperature. Ethanol is renoved on a rotovap and
th

I L e e S GO UL TN
by fil trm:tlar@nlveltasuchmszmrﬁ&mymmmidamaabmpmm%meﬁhegmirbm roem( 94. 5 g,

mot) wn PRl SRR e pheferatpi ol rBBrh 8RR, Caction 1 < hoated o

refl ux terrperature for 14 hours. After cooling to roomtenperature, ethanol
i s renovie saltodthe)aMapfomdlaealls—mlefelalniganmﬂkail Imetalesaft}b.g. the sbidiuns salt, avhich

5- rrethyl- - tic acid is filtered off and washed with water (2 X
500 m). %%é’g%@g%&ﬁé%ﬁ@er P205 in a vacuum dessicator) the solid

5- et hyl - 2i odophenyl acetic acid (np 112-114, 83 g, 0.30 not) is dissolved
i n CHZCILzaying@roup X isprefarably halos e ge vhioed ordmrpe. oflowdfalkylsultohgloxylesd.i on

t hi onyl i 0.450 not) is added and the reaction heated to
refl ux trﬁ%g'ﬁéﬁq‘ﬁéﬁggyﬁrm ght. After cooling to roomtenperature, the
reaction mxture is diluted with additional CHZCl Z (500 ml) and washed wth
wat er ( 2I'hé @Bifoxyl protestirig.gratip . aptetdatflg benzgl) and brine (250 m ). The
solution is dried (MgS04) and concentrated on a rotovap to give

5- et hyl I e (200
i ot 3. WGP e oo BedirfEnT otk Hep BB bt ol ibkasiy by

5- et hylhyarogéoplyeiswmmyﬂ;dgeohm the ptesence&ifzcg (a5Rd/CrdaYalydiiircacetie acigbated i n an
ice bath. After the addition is conplete, EtOAc (350 mM) is added and the
solution is washed with water (350 m ), brine (250 m) and dried (MyS04).
Evaporation on a rotovap and trituration with 1:1 Et20/hexanes gives

N, N- di met hyl - 5- net hyl - 2-i odophenyl acetam de as a light tan solid, mp.
47-49. N, N-D net hyl - 5- et hyl - 2-i odophenywlzacetam de (3.5 g, 11.5 mmol) and
2,4-dichloro-6nethylaniline (4.1 g, 23 mmol) are stirred in xylenes (100
m) with copper powder (0.18 g, 2.9 mml), copper(l) iodide (0.55 g, 2.9
mol ) and anhydr ous potassium carbonate (1.6 g) 11.5 nmmol). The reaction is
heated to reflux tenperature for 48 hours. Wile still slightly warm (40)
the brown suspension is filtered through a pad of Celite) which in turnis
rinsed with




" toluene (75 m). The filtrate is evaporated on a rotovap and fl ash 27 FEB 200
chr onat goapsAdceR skl ca gel (R, 0.30 in 40% Et OAc/ hexane) to give

N, N- di met hyl - 5- et hyl -2-(2',4' -di chl oro-6" nethyl anilino)phenyl acet am de as
"an off-white crystalline solid) mp. 119-124. The fol |l owi ng conpounds of
For mul aaionwﬁphahmprbbﬁ:raos uhdér Parehydrogeratian at adempérature marighty frorh reom
simlarl repared 24 o2 2 FEB 2002 4-30188/ A/ CCC 1955 NHR / Rs f R2Z R4
R/ CH raiypm 10 apost 3¢ NoRR R2ZR3R , R5m  p.
C2CH3FFHFF153- 1563CH3Cl HHHCI 168- 1704' CH3Cl HHHCI 318- 32052CH3Cl HHHCI >3006CH3C

| HHHF 1564 SR 2RIOhEIGHBE Ghyl ASve) 8 RAFRGA a0 debBOSHS RiiiHAR ABACHUAS 1 OCHBFH
Cl HCl 178-18011CH3Cl HFHCH3154- 15612 CH3CH2 FHHHCI 147 14813CH3CHz Cl HHHCH3125- 12

%éCR:I—I%CHﬁmZ FFQS;WHH%EU%CA!’Q ofzt}s\e invAénisgn1 g?ele h%?gbtla?n%d in the F Eero%(%Ogr aE!-‘i( a QBJ‘ thereof if

C15CH3 CRiHoriinaQrbupslard peddatiS CH2 Cl HFHF160- 16217 CH3CH2Cl HCl HF169-1 7118CH3CH
2FFHFF165- 169319CH3CH2Cl HCl HCH3180- 18320CH3CH2FHCI HCH3153 15621CH3CHZFHFHCH

233 B 05 S L AR v ot 7

?-2 ei gy llgﬂam%euﬁtamy didapitdbié pasey loas: @naitudeus aikall matal ﬁyd.emuaj advantdgeausiy @b
the presence of an ethereal or alcoholic solvent, such as a lower alkanol. Resulting salts may
be converted into the free compounds by treatment with acids. These or other salts can also
be used for purification of the compounds obtained. Ammonium salts are obtained by reaction

with the appropriate amine, e.g. diethylamine, and the like.

Compounds of the invention having basic groups can be converted into acid addition salts,
especially pharmaceutically acceptable saits. These are formed, for example, with inorganic
acids, such as mineral acids, for example sulfuric acid, a phosphoric or hydrohalic acid, or with
organic carboxylic acids, such as (C,-C4)alkanecarboxylic acids which, for example, are
unsubstituted or substituted by halogen, for example acetic acid, such as saturated or
unsaturated dicarboxylic acids, for example oxalic, succinic, maleic or fumaric acid, such as
hydroxycarboxylic acids, for example glycolic, lactic, malic, tartaric or citric acid, such as amino
acids, for example aspartic or glutamic acid, or with organic sulfonic acids, such as (C;-C,)-
alkylsulfonic acids (for example methanesulfonic acid) or arylsulfonic acids which are
unsubstituted or substituted (for example by halogen). Preferred are salts formed with
hydrochloric acid, methanesulfonic acid and maleic acid.

In view of the close relationship between the free compounds and the compounds in the form
of their salts, whenever a compound is referred to in this context, a corresponding salt is also
intended, provided such is possible or appropriate under the circumstances.

The compounds, including their salts, can also be obtained in the form of their hydrates, or
include other solvents used for their crystallization.

The pharmaceutical compositions according to the invention are those suitable for enteral,
such as oral or rectal, transdermal, topical, and parenteral administration to mammals,
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“‘prepared as follows: AICI3 (303g, 2.27 nol) is placed in a 3-necked flgféii
fitted sghagﬁégcr@ggter and a dropping funnel. While stirring DVF 45 OﬂZ
i s adde ropwi se and the tenperature rises to about 60. The m xture is

" cool ed down to 45, and oxindole (33 g, 0.25 nol) is added in 3 portions.

Af ter amchdihgtrnamab irtibinCOX:2-activity cand for etreatme(Bef GOX-2dépemdbint disordersed.
The m xture is stirrgd for an dit'onal 0. m nutes er at.ure.

The mi xeiH Gomerissiar BB amicust poo hefacokpiy Befie Sttt FELRLEIBR” or
sol i d WhjoRb of fn ddrbimdtismh, Kith oneas este bhamhacsiutitallyaicesptaiie cahirs.wi th col d

nmet hanol (11000 n1) and then dried to give 5-acetyl oxi ndole. The

5-acet yl oxi ndol acetj.c aci d n al | adi um on

oar bon Mpospaoay s aIacEtca ompaslians oA A TisEHVE SRR SnAe 2t 55
psi. , iHamithdtathotfit of & coripeund obrhefmr/érﬂrbhrvmrérr‘reeuséramdwdre@forOel ite, the
filtrate is concentrated under reduced gaﬁssure and the residue is treated

with et Reoyognans-Sinbibinaagtihoars okside atfegs gipbytediberylss 2> > F £ B 2002
5- Et hyl oxi ndol e (-54 g, -335 mml), ethanol (750 nl), water (150 m) and

pot assi e biaaco’Ridafly astivelsdirbdiilis ofiffe ifvEHYoA e asetung Memanlifackiré bk f or
3 days. The mixture is allowed to cool and then fllt?qggd throrwgh a bed of
$ ¢y

Cel i t e. PhafEacCeyiGal cRMPAsilQNECAMRTIEINGAN, ve ameeiatthg PRPr | s added
and they gmrxﬁ% With@skcipforfls &r caTﬁ&s%ﬁﬁEbl@'féraéltﬂer énttardr B??&\anéfrél)a PhceA. Wi th

wat er and dried 1 n an oven overni ght yi e - 2-am nop enyI acetic
aci d. APrafatred aregabigts and gefatin mgsumm@mtheeewqmreowst mgpthes withia) r ed
and coo X648 A5fh g‘iiqg, by 1S
slow y gﬁ%@?ﬁv\% Ila?%aéqﬁtba I ni nQQ&Eg@%ﬂé erg%‘a@bgfé%émgt e Lﬁwg)sb) addi tion
a sol ut lubricarits,sngh silieantadeum, estqam aridy ltsmnnﬁryn'egr dalcigo satt angoer i s added
dropw s elpe =2 20
m nat o P EByerPaR o BAE R bials"Flhabhésd anibicum hipde, &aldhl ey
and 1SOgalhtrmvamacaMhaMdﬁ'o}rlaéﬂmpse sedivim tarb&gepithyjcallulosbamdarat ur e bel ow 10C.

Th { t ) hen, heat ed
o7 b FERVBPBL e plrer e B, b, SR TREL Bk b SR ©
et her (é%lﬂ} omeifenvescend mbt(tﬁﬁa& ahd/or emsmmm ccoloaams flasotsrmw smmt x ré.i g st

%, ueous SOl U a sodr um
by i on 1 HSCale EPBROSEONE 4P Rrdtersta alReyS siianic pafiodtR orisUEPebiind And Ot oo
X“négn?s?%‘*n’ifﬁﬂﬁ? g “‘ﬁﬁa?h"e“ms‘“rmv‘ey“"'“““s'”i:';at?dz‘?"?ﬂSﬁ?;i‘é' e
pressur &M srr%m {f"ﬁeég? WWP"P.@ Jérrren Asdpreserving, stabilizing,
5-ethyl wanrngdraehmwm@etgeﬁtsaebrdnoﬁpﬂsﬁmérs2sarede ir tHe @srﬁ&i rbSsure
di ssol ved in net hyl ene chlorid §]40 mé‘dﬁﬁg I s added. Thi onyl
chl or i d@"@gnbyffers. 3!506%%} gYSnay, also £an shihe ly ¥glugble substangss
M Xt ur eghiy d%@rﬁio@ﬁﬁoﬁ@ areeﬁﬂeuéreerutcbﬂmog rargcoraoeﬁtrd&uﬁehxirry granaldbifg 'of ¢ the

m xture is cool ed and ice-water | ene chlorrde$30 m )
are addwthoﬁﬁefelsa?’ér"§|)/a?’éd §@H§'r"aﬁt@é!} °t1H8 75 /gdmfé"q Ut 4 taR9%e @t therastive
sodi um Rigefidignat e solution, saturated brine, dried (magnesiumsulfate),
and evaporated under reduced pressure to yield 5-ethyl-2-iodophenyl acetyl
chl oride. The acid chlorrde 150 nmmol ) is dissolved in ether (500
m ) andT3pIptsrBRY B eithgy. "rmcrrewrmqr@ ceatagl aAcoptingto ethads kowminthe arts 00
nmol ) is added dropwi se at -35 and the m xture allowed to warmto room

t enper abuibiRAMLREBNS tdrifaRddémial ﬁﬁplhﬁ%ﬁ incleidB¥dn aHfeRtivg &manﬁk oV &mptiufd of
added and the | ayers separated. The organic |layer is washed wth saturated

bri ne al® ipyantie Mb‘hﬁ‘é&"%q Maetasaw carfgrstingiudg abhsorable phammacelegisatied
organic

emoved it &6 ferlots AEd o SRR BRI B Sk o the RO PO RERIE HarcBprmeal
5- et hy| devi¢esdarp memﬁ faon of aibaadage gomsplisiog a backing member, a reservoir contamlng the

compound optionally with carriers, optionally a rate controlling barrier to deliver the compound
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© 27 4-30188/ A/ CGC 1955 2 2 F E B 2002 The

N, N- di npisbyss/A/@tOvigsehenyl acet ami de starting materials for Exanpl ep) 88 a#id
19 are prepared in the foll owi ng manner: N, N-Di net hyl - 2-i odophenyl acet am de

" (60 g, 0.208 mol)) 2',3,5,6'-tetrafluoroaniline (100 g, 0.606 nol),
copper udhdskm(di tie ost @t a@dntralled, andcmpéetetrvin'ed)chtdeveﬂ@p&lag‘)geﬂ. pediddrob kilneand
anhydr ous R‘?t as??eum ca bocgeate téﬁ'l k'ﬂ’ 0.208 nol) are stirred together in
1000 m 204 Means, YIo8i 1319 ®Meated to reflux tenperature for 48
hours. Wiile stiN slightly warm (40) the brown suspension is filtered

t hr oughsaitdbagifonulations for wpicd application,iesg.rto tiseskinvahd eyes, irchide( 2qubous) . The

filtrate |s evaporated on a rotovap and then fl t? chrq ogr aphed. o

Si 11 ca. sRMgnay SUPoBSIPRs SvmentEatiaatisafels of sprypaie o TR, (o6 ARABREAIRE! £t 20
gi ves l\héﬁvdrgm,t é’éfbséib?ihe'ﬂlke58u&1 topidal délivuqrssetwﬁs will ippartigllaceé aﬁp@gnatﬁlf@r _
109-110. Under an_inert at rmsl(%Fere rﬂ?(r%ﬁ' chl r|de

sl owl y Sermaapriication, &q1Qs 1R tiatmentof SRcaneyr oa@x?@éézfog Prww%ﬁﬁuﬁsl
stirredgincréarhs dbﬁdiﬂ@éﬁ@;tmhuﬁe IRtthis réﬁatr@ it |§ﬁd>téﬂ itiet cBpoAd: bERBYréddnt ©

for 1 hour a yellow solution is obtained, The solution is cooled in an ice

bat hanigventiengfarexagplene sompounds ¢f examplas3 and BaWreinafisrpierpapaklerdini de (40
0.12 t
9) 0. 125 43mbihe s 258 5Pne Fafiad 500920 ivh vilib ABink DatBidB SarARGTARTRET at Lr e

to” 80 5 hours. The reactiofn Is poure | ce and
ext r act kighey wavelanghts. ("BGX alﬁ':tbuﬁrp?mcﬂhéy suitpehfior uesinrtapical, incluglingsepsmetin wat er

(750 {maﬁhbﬂ@s@fm&mﬁeﬁ S Rhdibr Mtné 3RO Sch W&gjﬁgg@%m dtabilizers,

Evapora lon on a rotovap and trituration wt
N, N- di n’@hlqty eahzmmng/agms( Duffers @d presenvatives| drormulationssuitahlerfet topisahni de as

a whi te

N i niopn Sirthe frébarel(e.q. as desgrbed i US, patent 474,808, Fommyiationsior 4. (30
g, O. Boacumté_;dmtslsmatmmanetmb pmp&l@d@gmmmbmn Unh@dpatgahd,828,088andsi ) with
a 10% P&l ﬁogé 5 g) catalyst for 8 hours. The catalyst is renoved by
f||trat| ?ough Celite and the filtrate poured into water (500 m) and
Et OAc (500 ml). The organic layer is washed with water (750 m))

neut r al Thephavmadcestidal fonatitibhs ESRain@nudffeativdg GOX-2rinhibiting ameiretchf o ddmﬁmuhde

é?s g s m,\%fﬁ_hg?/q@pﬁ%f égggﬁrﬂ%ﬂa aggg%gglﬁ%r a%ne%%ndcor}(bl%arltllgnuvrv% an&her ﬁ1erapeu nes
t etrafiagamani | i no) phenyl acet am de, mp. 105-106. 28 4-30188/ A/ CGC 1955 2
2 F C B 2D02 The N, N-Di net hyl

5-et hyl net hyl.an en ceta rting
e | o Giele 2l a s AdsRls o usd B BRI b RPN s SR BRk Rdndd b1
condensarty cfiitheanfiinbopliastizt igdnjtéelertabwa&gcbmd agphingtitedh 3 aidrevhédtioned

2 O e MoPa0Patsh LR 1o 86/1855) Bimhiantihg R paS e fcr ' bed T

N, N- di met hyl - 5- et hyl 2- (2' - brono-4' -chl oro-6'-fl uoroani |l i no)phenyl acet am de.
N, N- Di nietdonjunbticrt With aﬁethar adtivenmgrédient) awompound bﬂtvreqwédnbmu)a;kmyl acetani sd

i ot SRR e AR qulsREouschelhis arer e affd e drediert eiier bty o

mol e) tﬂ\eFS’aHea&ldm@r@ﬁﬁfoatdaof(éBrﬁﬁtsﬁatlohdrtﬁg@h@r)m tiarh8 phainddeutcdieat ed in

a sealed tube for 3 days at 95. The tube is allowed to cool and carefully
ormulation.

IS

The dosage of active compound administered is dependent on the species of warm-blooded
animal (mammal), the body weight, age and individual condition, and on the form of
administration. A unit dosage for oral administration to a mammal of about 50 to 70 kg may
contain between about 5 and 500 mg, of the active ingredient.
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"‘opened. Water and ethyl acetate are added to the reaction and the mﬁt@ewz

separ at gthgq§ G@agg fraction is washed with a dilute NaCl solutid
50 nl). e ?:%lngl ne %queous fractions are then washed with ethyl acetate

and the conbined organic fractions are then dried (magnesium sulfate). The

mat er i alThiepredanpinkestichndiso folse®td metiods of 08ing ithd ésmBsinds ol th invéntidm dnd

fl ash chromat ography Son silica, et h'yl acetate: hexanes, 1:4 to 1:1 2n t?
give N, theis m?peuglcaly acceptable salts, or pharmaceutical compositions thereof, in mammals

et hyl - 23@@}_,5:5&1!1@ E@)22 ahb ¥6X tRe freatiidriibf BOX-2 BepenY bandificHs #kdesthBed herein,

2-chl or prvar oyl oxy-6-fluoroaniline starting material for exanple 23 is
pr epar e@.d.inflammation; painndermataid arthigis; osteearthritis opcujarwlisprdersoinpagtigujar gcular

3-fl uor Qz¢f-ni of triethylamne in 20 ml of
et hy| eﬁ"e’%ﬁ%ﬁ"&%@%’?@g‘t’%ﬁa?gégﬁg%dg%a)s&{o.054 ol ) of pival oyl

chloride in a dropwi se manner. The reaction is allowed to warmto room
t enper atfyrtberthe invention telatee knisshe! thegempernrds ofithe invgntienies thepreparatior of and

extract e é%n@‘é@krg?ﬁﬁérﬁ%?COWﬁd&@ﬂ@éﬁ&d &Hfftions, Washed successively with

1 N hydrochloric aci sat urated aqueous sodi um bi carbonate, and saturated
brine, and then dried over nmagnesiumsulfate. Filtration and renoval of the

sol vent Pagioulasly the pregeckinyantiga relates i@ aguethed phselgetyrly-inhibiting sycleoygenase? i s
di ssol ved;.id ; : i i ' of
So6 pal | aiShiEdhehrnal WA stfcterall itbitn ety edst Cabivly AR Somhpplsds |
hydr ogerdfministering tocumamnTal in needithgsaof iap effiectiver cy¢lomwyganaseLinbibitingramamnt df t o

give 2-fluoro-4-piual: aniline. A mxture of 7.3 g (0.035 nol) of
2-fl uor3—‘%—%0\9§F§§/%§x'§gérﬂ?¢¥he and 5.1 g (0.038 nmol) of N chlorosuccinimde
in 50 mM of fluorobenzene is heated to reflux under a nitrogen atnosphere

29  4- JnusHepresit iInEhtian 2isBESasda afroethodof treating. cysloosyganasei2rdppeoadentom

t enper at e v A 8L . - ' eis
extract ec%r o\?ﬁq{r%ﬂeT%@}'nag%ghé e"Fo |i|ﬁ’§8gra Sﬁﬁﬁégwgtgféjﬁ’gmm%%%@%{h@%ghhsodi um
hydr oxi efectivectysiabxygenase-Brinhikitingiachodnt afca compoundmidiss investidnt. ate. Fltrati on
and renoval of the solvents gives a residue which is purified by silica gel

chr omat . 00,61 . ' .
o oo SHAEBRYShAY 4 Sieor RS MBS o cycoomygenase-2
2- chl or adepemdent disptdexs/ inGnammaisosinilel substantially eliminating undesirable side effects

5-nmethyl -2-(2' -chl org-4'-hydroxy-§'.£1 uoroani |l ino)phenyl acetic acid is
carri ou sotedind hahdarngniea bibnd FEGRE b B SRR AiBinsaia
8! vaIt ﬁy :magmgulp? fiedg tﬂwftﬂdn]yefwitimcydmﬂygsﬁlzaxs%tzilhhmhztmggamam of B2ompound of
i me am de fo gi.ve, in roduct .. anpl e .
5. Bt hy! 158 pyenish vhicheis' siBetaafdly et b nopiRtRes-1 dhibingasti o o 3. 06
nmml) in THF (100 m) is
More specifically such relates to a method of treating rheumatoid arthritis, osteoarthritis, pain

or inflammation in mammals without causing undesirable gastrointestinal ulceration, which
method comprises administering to a mammal in need thereof a correspondingly effective

amount of a compound of the invention.

The following examples are intended to illustrate the invention and are not to be construed as
being limitations thereon. Temperatures are given in degrees Centrigrade. If not mentioned
otherwise, all evaporations are performed under reduced pressure, preferably between about
15 and 100 mm Hg (= 20-133 mbar). The structure of final products, intermediates and
starting materials is confirmed by standard analytical methods, e.g. microanalysis and
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treated with 1 N sodi um hydroxide (3.06 m, 3.06 mmol) for 1 hour. T??

m xt ure #B0488/LDGBCAYEE on a rotovap and then dried by evaporating f &EB 1002
Mith THF (2 X 100 m) and then with benzene (2 X 100 m ). The remaini ng

of f-whi te sodium salt of

5- et hy| - specros@picchagactenstias (aigr MENIR, INMRY habibrbvistisrisusediafe tHosE icoRveritiBAS!

hi gh vacmqgégﬁernight. Sodi um 5-et hyl - 2

(2',3 ,5,6 -tetrafl uoroanilino)phenylacetate (0.5 g, 1.43 mmol) and benzyl
2- bronvacetate (272 ~I, 1.72 mmol) are stirred at 50' in dinethylformam de
(50 M) for 14 hours. The reaction mxture is cooled to roomtenperature
and partitioned between Et OAc (200 m) and water (200 m). The organic

| ayer is washed again with water (2 X 200 m), brine (100 m)) dried
(MgS04) and concentrated on a rotovap. The crude benzyl ester is flash
chromat ogr aphed on silica (10-15% Et OAc/ hexane) to provide the

benzyl oxycar bonyl net hyl ester of
5-ethyl-2-(2',3 ,5 ,6"tetrafl uoroanilino)phenylacetic acid as a col orl ess
oil. The oil is dissolved in HOAc (20 m) and fiydrogenated (55 psi) with a
10% Pd/C (0.1 g) catalyst for 1 hour. The catalyst is renoved by filtration
through Celite and the filtrate poured into water (200 m ) and Et OAc (200

m ). The organic layer is washed with water (250 m) and brine (100 m).
Evaporation on a rotovap and trituration with Et20/hexanes gives the ester,
car boxynet hyl 5-ethyl-2-(2',3 ,5 ,6" tetrafluoroanilino)phenylacetate, mp.
151-153, of the fornmula (1a), wherein Ris ethyl, R = RZ =R4 = RS =
Fluoride and R3 = H 30 4-30188/ A/ CGC 1955 O-COOH I | ONHR , Rs (1 a)
R2 RA R322FEB?2002 Simlarly compounds of formula (1 a), wherein the R
substituents are as indicated in Table 2 are prepared: Table 2 Exanple
NoRR, RZR3BRARSmM p.

C25CH3CH2Cl HCl HCH3123- 12526 CH3CH2Cl HHHCI 124- 12627 CH3CH2FHFHCI 142- 14428CH3CH
zCl HCl HF132- 13429CH3CH2Cl HHHF106- 10830CH3FHCI HCl 148- 15031CH3Cl HHHCI 125- 1263
2CH3Cl HHHF96- 9833CH3FHFHCI 31



" 4-301881A/ CGC 1955 . Exanple 34 2 2 F E B 2002 232 %%BZUUZ

5- Et hyl 55t et rafl uoroani | i no) phenyl acetic acid (1.0 .
nmol ) i naﬁgaa?%géofg I's treated with 1 N sodi um hydroxi de (3.06 rr1 3. 06

“mol) for 1 hour. The mixture is concentrated on a rotovap and the resi due
Is then treated and evaporated to dryness first with THF (2 x 100 nl) and
then with benzene (2 x 100 mM). The r MPLEBG of f-white sodiumsalt of
5-ethyl-2-(2',3,5 ,6'-tetraf|uoroaniilnoiphenyl acetic acid is dried under
hi gh vacuum over ni ght. The sodi um

5-et hyl - Examplesl 57 6' -tetrafl uoroanilino)phenyl acetate ( 2.0 g, 6.2 mmol)
Is dissolved in DM (70 m) and treated with 1-brono-4-chlorobutane (1.2 g,

6.9 ol )a)al,N-GiwethyER0EhyL2-(2' mdfchlotﬂis'rma'ihﬂahmﬁc)bhéﬁylm?mmde (15 g, 4.3 mmol)

cone et St Y U S ke S0 BanS iH LRE, o

I s washegoipdratups 1d7a4(hbiks. NAfter débquito(rb/&méhpaﬁmré QN6 AMktuRsS iI8pobFediovedficev ap
to give the hI orobutyl ester as a 8at- rown oil. The chl orobutyl ester

is di ssol(lmbm n Tejaen(100ml) ds addadand tag mixtuig Fansierrastio a,sqnasgtary fyhnely The
mol ) at jpgéd Ha%glleﬁr%hyﬁﬁofaodH 681 WRH'3N HOIEThE'3 n%ﬂa%eweépmatse andhd

terrperature g the solvént renpbved on a rotovap Fd?e residue i s

par Ei iti gnguemnb@éﬁ rezexteacted wilh tolugnes1Q0 Rl eFhy miﬁ?‘) organic selylieniig dried er
s drie 5&@@5@3@ ﬂps@ ﬁhﬁw Yacdhi @8- SBRHEGS, INEdidvay e nare)

to give
(2', 3", 5wabn-abeve 501 ddmmewsnahaatmdmm &8/ /baxangsS-metinyt-2r(264' +dlcr®<rarﬁ51 e 35

Sl R etpreripdic S AR 8380 RE AR g <o (73 0. 200

2-met hyl - 2- bronopr opi onate (6.2 g, 24.2 nmol) at 50 for 96 hours. The
reacti onThe >staur irey inatetial INsN-dirhethplcBymiethyb2+(2'| 4Hdithlcto 6 -methytanilindjphenyladetamideg h
vacuum ( 35-50 n a rot ovag The resulting oil is partitioned between

water (260P'RP3re %2fef9WW'Q@m%P The organic layer is washed with brine
(100 ni), dried (MySO4) and concentrated on a rotovap to give a light-brown

o] It Fl asmisthylﬁlzmt:regémtu/ad:@ﬁm%t , 5138 mbl) exdissolvedin IHF (380 @ﬂ) ar@ﬂl d&ged rmeaEnt o
ester as. a | re e er SOl ve I.Nn C
(150, 1 Rty P BBETR oIS FRH0 ML o1 1M i T, b G adead drapuikpe Arite, | 1

hour . Th@d@rﬁbr@le@impléierﬂh@ﬁé@&loh)k thﬁédifd r8bmitBmpeEaitureRntisBrré& f8t 18 Hours. The
Evaporation on a rotovap foll owe tritu ration with hexanes gives

1- car box yANUTRdE trangiered tq,a &arge p[lgnrpgyer;glasls cogled in an ice bath, and carstully

tetraflu I¥ATVN a Ei |
104- 108. Q%gﬁéﬂeh ‘@018£@A9d %Qﬂz E@ap%?atﬁmcdéxg%ﬂ-l gha %\;ago%gj slésighiri%gusmns'on

5- et hy| Whichs rppiggRRAEHoNE| WIPDHA RYS 18N IGCa LAERGHSE Satasub Apegicator 4
mml) is odéﬁﬁzes\r@gwb@-.easisafneﬁ bobRR) alcBRbiGs@whitd gcrua mﬁ. &td (gged at room

tenperature for hours. The rgactlon mxture IS ded to 200 m of
ice in a beaker. After the ice has nelted, the sol utlon |s stirred to
produce Fhetpenzylic@ldoholfapEg.ik38 mol)as éidsoj\ped‘ inl48faHBD (B00ThE apd heateiddo fréfhuh

h AN . o%.. . I ™
S et 1 AReIEye B AR P SPIsRE PP RITSS i R B WOEioBbv, i e
2 o: i g gppurur?lgSﬁebﬁsteldﬁmgtuse intd & Luggerablgmea(h Sl ap weper felibwasl Bydfiliration. The

t { t
of  08% SBPFOECralang (G on Tadimates s dsoied i ER Biyd a5F sBred ={285 m )
and heat m‘n;beram&i | Sudltrmmyanﬁbt(ﬁ@ of Dﬂ44a&>lh9utssolv3dﬁm & plivimom armourst{oYesimi)rofa
rotovap & a?e % tﬁen agéje% tocﬂ're e 6r:arntoilc so(?&ron ol??hg\geer?zyﬁt: l%?nide. The reaction is heated

to reflux temperature for 3 hours and then cooled to room temperature. Ethanol is removed on
a rotovap and the residue washed with a large volume (1 L) of water. The resulting 2’-iodo-5'-
methylphenylacetonitrile is isolated as a white solid, m.p. 77-79° by filtration.
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(500 n) and saturated NaHC03 sol ution (500 ml). The organic | ayer g7 FEB 2002
separ at edjordsioeddpesl!) and concentrated on a rotovap. The residual oil is
.distilled using a kugelrohr apparatus to give a clear) colorless oil which
solidifies on standing at roomtenperature to give isopropyl
g- i 030- 55'*'““‘?1“1 (pgw:mttm?es dii%@\(/)edﬂi&-ﬁsOH (35? prilend treated with NaOH (29.4 g, 0.74

i odo- enyl acet at e . S
5~ i no TSI WiiGh BB RS AIsPOeH st 209 T3). "THe feastion s hegtagkto rathwtemperatyre,
16 mol Yor fORAAE. Atter ectihg o (o%n’lteﬁ)pelﬁufé’"éiﬁanaﬂg rémovd drita %@va&éndrBN'HCIar e

stirred together in xylenes The reaction mxture i s heated

ref | ux t%’ﬁﬂéluat"d'ﬂ%PHoﬂ 4§hﬁ§ﬁlfd55' ny-2-iegonhenyliaceliciacid inditaradsefi a'ﬂ%lé’aﬂi’?ﬁm
SuSpensiygg waﬁe.f gz' X Sb@?hl)t h(f%l'%nﬁg Bét Mb; Pk Vh&uunVBbsslicatdt, inenadia #h@@?ﬂz Wi th
t ol uene (100 trate i s evaporated on a rotovap and then

chr omat o@dqwbnexd a@ﬁ“%?mﬁ’ &mp dae-114r.63 98-04% EpmdlSWMa@'&%sﬁﬁﬂml)eﬂ\ahnt

The produc{a i SO

o oD E85tains! OB Bens of PMR. | Toy the,saltion biemy! ebiere (33 mh 0430 1o jeaddesh o oq

as a palaadyleé I'emtlm heatga toyefiex emperaturaovemight. After cooling to room temperature,

m . 15308 g ol e with e SRl AR R ter 85K Bso

4-30188/m), @ﬁﬁrét@&ﬂaﬁwmhso 8tl) and’brirte280 MR The solution is dried (MgSO4) and

81 Ut egoneeiaie ot 8 RBHaH e pratiyBrensmieRpalbshydhse 32 valomisn ol

sodi um hydr oxi de solution (50 % 16.1 nm) is added. The mxture is

stirred Dithefhytaiiing (zooamﬂofquwsalunbh@mﬁspb%dda@dwﬁw:mb d SOMRINAOf-Mmethiie-
reaction solution is concentrated under reduced pressure q(m 5-30

o TasfoPhaRgREy ShIoBge /i Eu (BS8 TUMUGH 5 coplRg e ik Gath Alter taasidiiaris
vt er  Laflihd, MOAC!aBis HBURY dn a1 Wadnedi B! RETTN! B @S0

acidified to pH t h agueous (12 keeping t

t enper atl} @hdhgriest @/'QSFM» Euwsa%on wewotpgama@%mnue@prhw@ﬂHeEta@@ma@es giyes | s
washed W (.,%!ﬁq, [ &t gsb under reduced
pressure ?gj(l)mgﬁs M?i'ﬁd%%ﬁ%ﬁgi&ﬁgﬁfehée@ig?%ﬂ% Q@@Ct ‘uene. "After the
nore vol atil e conponents have been renoved) the batch volunme is adjusted to
400- 450 MN-Dimiethyl-Bimatoyl€-icdoptanylagetamid® (3.5 bat 1.5 imydol) a2 dndickiordé o

nour . (reiling Ao 2 e Suned PSB! sSpBrt R Ih 15 6% 0

100 ml ) mribiy cloppei‘(w iodigles(01550, |2§ mmcﬂxhnMyderpoeatstnﬂmeaboﬁatatﬁ% a9.g or
noidof Ml The et B ealed et tempetatdhedor a4 oty R s s wam oS! ©

4- Et h)r/ﬂl 340°) thecbroRd BudfergionZs ftered lthrough dipasiaf Vatite, whithyin tum nsamwimmm an e
900 A £ . Li (2.5 Mi

Cnder IEoEhe 73t Tnd ki s ewbdorBta o Rp T e fase diramalogmplan bs stigh o

sg iOI r 5 i ngef (& OiBohnuD‘VaEtdrl]Ab/he‘)@aé) megwkaﬂlmaimdwmeﬁethyﬂz&& Qﬁdahloﬂlooégorml% i's

a e W t to the mxture ee e erature at e

reacti oﬁnqq@ﬁ%'eiw nylacgiamide, s an gffa ‘?’@Fetﬁrgst?lg'?e §°'gpﬁb‘hr1§ 9-13fen aqueous HC

(6 N, 500 m) is added slowmy with vigorous stirring and cooling, keeping
the r ea%b‘?&loﬂl«ﬁ@@érﬁﬁwﬁsl&? FB%-%Q 1 WFQ%IH%WE@ISJSU'&%E éu%rﬁé indichel'if $aBib 1
anbi ent tenperature for O. ours. | ower aqueous layer 1s separated,
and theaf%ﬁmﬁ@ameéamase is concentrat ed under reduced pressure (30-150
mr) to one-fourth volune. The concentrate is diluted with heptane (300 m)
and extracted with water (300 m). The separated top organic |layer is
stirred- over 230-400 nesh silica gel (50 g) and filtered. The filter cake
is washed with heptane (4 X 50 m). The conbined filtrate and washi ngs are
concentrated under reduced pressure (20-30 nm to give solid crude product.
This material is recrystallized fromhot heptane (200 ml) and col |l ected at
0. This 34
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" 4-30188/ A/ CGC 1955 2 2 FEB 2002 solid is washed with cold heptane (

g TRACEC IBF

and dri
N(2',3

chloride (192.96 g;
evolution is controlled by ra
anbi ent tenperature,
80-90% of the original
diluted m xture is concentrated
nore chl or oacetyl
give crude N(2',3 ,5 ,6"-tetrafl uo
Anhydrous AICI 3 (1
wi th 1, 2-dichl orobenzene (480 mi

in solution.

0. 854 nol ;

1.0 eq)

1.709 nml;

t hen cong
vol une.

pressure at 40 to give pure
1 The di phenyl am ne
derivative (230.0 g; 0.854 nol; 1.0 eq) is treated with chl oroacetyl

chloride is folnd

18 :
¥ under

heat i

ted under

orophenyl ) - 4-et hyl ani li ne.

ng) .

&. 281 nol

§

; 1.5 eq) was slurried
and cooled to 0. The crude
product solution fromthe previous §ﬁep (theoretically containing 295.34 g;

is added slowly with vigorous stirring,

tenperature bel ow 60. A solution of EtfGL4 (1.8 Min toluene;

keepi ng t he
733 m;

no

29% 6% s

cgioHL00- 115 for 2 hours (vigorous HCl
The m xture is cooled to

reduced pressure (10-12 nm to
m ) as added and the
(10-12 mm wuntil
G anal ysis (30-40 m distilled) to
enyl ) - N-chl oroacetyl -4-ethyl ani |l i ne

1.319 nol; 1.7 eq) is added, and_ the vi usly stirred reaction mxture is
heated fto .-160{ distillling tolugne (135160) at anbi ent pyessure. [Upon
cessat ijoExafplehg diBtilllati & 06P0 Rz, the React)i onRst enper alare (i o petCl
at 155-}165 for B.5-5 hodrs. The frixture ils cool ed to ambi ¢nt tenperature)
then poured™ont o crusheq ice (2.b kg) wtth vigordus stirring unden N2. The
reactign vessel |1s rinsgd wth 1} 2-di chl ¢r obenzene (50 m The cqgl d
guench praduct SlOHsry |i s fFIteLed Bnd fthe HItgrcake is|wasRed 153-156
sequent jally—wit h—10%-112-di-chlo Chﬂﬂzeﬂ\/hep%aﬂz—%éOGAﬂ—héﬂmL¢m¥ 0
m). Thie materi @l iihdried under | redyced |pressurg at 80-90 for 1216 hours
to giv hL(@',3 ,SCZ "-tletraf | uof oph®enyl )- 5- et hylloxi Adol ef 3 ! 168-170
4- 30188ACGC TP55 CLAI I, AcCpnpound ¢f Tornulfa T NHR 7 R (1) RZ &R
/ CH2 whereln BH,s methy; orjethyl; R i§ chljoroppr fluorg, R 8§8-320
hydrogen_or fluoprao; ils hydrogen. fluono chlorlo nethyl ethyl | noethoxy
et hoxy lor hydroxy; R4 iq hydrogen or flugro; and |R5 is chloro, flydoro
triflugro hyl orcﬁbthyl; a pharfracedtically accébtab e @it the?@Qﬂ;
or a pharmaceutical 'y adceptabl €| prodr ug|ester tnereor.

6 CHj; Cl H H H F 158-159

7 CH, Ci H CHa H Ci 179-182

8 CH; Cl H H H CH; 138-140

9 CH; F H F H Cl 157-159

10 CH, F H cl H Cl 178-180

11 CH, Cl H F H CH, 154-156

12 CHaCH> F H H H Ci 147-148

13 CH3CH: Cl H H H CHs 125-126

14 CH\CH; F F H H F 138-140
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"2 Acorrpound of fornula (1 a) NHR~/ RS (!a) RZ Re R3 R/ CHzZCOOCHZCOOH 2
Rz) R3, R4 and R$ are as defined in clai il TEBAl

2 FEB ?404p4 gefroceiondss R

pharmaceutical 'y accept abl e salts thereof.

3. A conmpound according to claim
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"1 or 2 wherein Ris nethyl or ethyl; R is chloro or fluoro; R2 is
hydroggn; R3 19 hydrogep, fluorqg) chI orof nethyl [or hydrgxy;, R, I
hydr og¢rgxapiple |[4- 3¢ 88/ (V CG; 1935 2R2 F BF?soozlarremjed she@;s andmfs. °Cs
chloro} fluoro|or nmethy|; or a qharmaceu ically acceptablle salt thereof; ¢
a phar fracee i caIIy accept abl e prjodrug esfer t her ¢of . 4. A conpoungd
accor difftg—to—ctfarm I Sef ect ea TTom
5-met hyl - 2;4 2" 14 | pro-g' - mgt hylgani | nyl aceti c |aci .
5-net hJ | - Z‘Ié 2' CH!CHQ P -'rp'r rafl ?/lnF?n Li %\Ip bny| fr‘p'r ilc aﬁ d; 191182
5-nmet hyl - 2- (2',|6' -di chl proani | i o) phenyl gcet i c a |d
5- et hyl - 21§ 2' .|6'CHICHal br oa®l | i o) plenyl lcet Fc adi d) Hpot 4ssi fin sal t160-162
S5- et hyt=2=(2"5[6 =drchtproani tT1jo) phenylacetic agr d, sodijumsart,
5- met hyl - 234 2" -|c 6| fl oarni | i np) phienyl cetlcaid; .
5-meth I-2ﬂ§ 2' 6!6-5%{32” ol OEKZI{_ mvﬁnll no\%‘he Iacg'ti C chﬁ 169171
5- et hyl - 2- (2' -|chl or o- 6] - net hyl ﬂml l'i no) p enyI acefic acid, s
5- met hyl - 21§ 2", 4CHiCHbU(o- 6F- chlfor odni | | po) piﬂenyl aceFi ¢ gcid;F 165-169
5- met h{H—2—2* rmun o4 6—=dtcitoroant Tlurpllen tacettcact
5-nmet hyl - 2: (2" -|c 41 -fl yoro-6' - pet hy] aniAi no} phepyl adgetigyaci f;4an.
5-et hyl - 2152 s bglz chl oroanijl i no) phenyl aceti ¢ amnd CHs 180-183
5-ethyll-2-(2'-dhl oro-6'}{ met hyl ani | i no) phenyl acetijc aci d;
5-et hyll- 2-2@" , 3' ,CIB-!SCHai F | ur Bani Ili no}pbhenyl addti c|aci H; CH, 153-156
5-ethy' 2 (2' ; —l " .CLraf:uHIU 4 —et rU}\_yaIl;_‘i’;lraA}'ﬁ'lﬁUr‘lath:Ib CTGL,
5-ethyl-2-(2' - ghl 6' -di fl yroanj!inp)phgnyl acet|c aqid;
5- et hyl 2%% ,4 Cﬁ@h‘?oro 69 f1 Jor oahi | i jho) phenyllacet'i c gci d(::H" 143-145
5-et hyll-2-(2", b' -t et raf{l uoroani| i no)phehyl aceti d acid;
5-et hylj-2-32' , 4 cl-lsc;hilzo 0- 6CH netihy!| &hi | i po) pRenyllaceHi ¢ dci dOH, 151-154
5- et hyll-2 (2' H-bor-6—4—r-chl-oro—g—rethphri-HhRerpheryH-acgt--e—aci-d
5- et hyl} - 2- , 4" - dif | uof o- 6. - netihyl |I|no) nylacef,j c 4cid;
5- et hyl .-2-% dnl e 4 L u%'ro q' rrg'[]hyl ani Hg'ﬁo) phenyl acqtic Fici g 180-182

5-met hyT-2-(2Z - chl or o-
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5- et hyl
5- et hyl

2-(2',3,5,6"-tetraf

W by

-2-(2
The

ch oro

the-2-gdle

-hydroxy-6 -tluoroani |1 no)phenylacetic acid;, 3/

nilino

STURCH .

I acet at e;

ilecatiag maleris}

5- et hyl -p;’epfazedgsfdﬁb%uoro 6' - chl oroani I i no) phenyl acet at e;

5-et hyl -

met hy

5
5-
5-
5- et hyl
1-ca

5-et hyl -

5- et hylre%‘

nmet hyl

@ §2wr@bggfnﬂ
met hy[Thg-nigurecis|copledaiown tgcﬁﬁaaan

ol infuy, Bofyr

r bom;naﬁdmnal;aOanhmtes at room temperature. The mixture is poured onto ice (3000 g). This

i ey o e B WA i B o RO BF bl weter et with coi

2-(2 ro-6'-fluoroanilino
5- et hy| AClg @Q%h?@?cm@) Bfﬂ'iﬁﬁddaﬁlq P%ﬁﬂﬁ@ﬁ%?
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phen@?ace

heny| acet at e;

ieqWith a.thermomsteiand-3 Aropping
ﬁ?efs%%%ﬁf 60!

Wfilq.‘m@?’w £:25 mob is %@damnﬁmnms After
&t ?‘lt\&' mibRlife’i8 Qi oy !

?eqﬁﬁé?‘ét%re
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ApbiasiukDSatt; & asadiMEAthY . after recrystallisation from cyclohexane.
uoroani |1 no) phenyl acet at e;

car boxynet hyl

Eﬁ'r bo%r'gast 1h£/to 17 is

car boxynet hyl
car boxynet hyl

5- met hy lme2hdrid! (woodnlmfdmlrtbelﬁdnéd td dive Barvetyioxiradold. i no) phenyl acetic acid) or
6' -tetrafluoroanili no)phenyl acetic acid 2 2 FE B

5-et hyl -

2(2

2002 or

accept a

p?‘i?

3',

fi B4, 556
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°BESW1 si ng

an ef f estd)\are commbined ppd eatedwittnhydrogermnipr dathionts atf55apsh oTime uadiysf iseémovedl or
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residue is treated with ether to give 5-ethyloxindole
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pharmaceutically acceptable carriers. 6. A nethod of treating 27 FEB 2002
cycl ooxypmgsayéadeggdent di sorders in manmal s which conpri ses
.admnistering to a mamal in need thereof an effective cycl ooxygenase- 2

" inhibiting anmount of a conpound according to claim1 or 2. 7. A nethod of
selectively inhibiting cycl ooxygenase-2 activi ty in a manmal w t hout

b Cally i nhibitd | .

i nt s B nyigndpls (g s MR ERRRS (20 Rh: el 808 28 PBlnss i tuckoae

;”ELB i tz %, Wﬁtol)@fre aom?iaitpa lahtd Hekted a&lréﬂtfx fog 3 Ziat s;]iBTl?e ﬁnﬂ@rbﬁ%ﬁeﬁﬁar:totl&sﬁz‘a 2
rea e Ol ar ri eoa 1 Tl1

ai 1) | ARG AR G 9o Gl PG Mliete b sBnesTeter iRl reUer presuts,

di sease vdaibr@éﬂﬂﬂdsadehhﬁ %H“&?@étéé €56 80 Mhal grbEipite |stfﬂte?edT§ﬂFTWésHeG witSdater

t hereof. a correspondi ngly effective amunt of a corrpound of claim1 or 2.
9. A negnddredin Q%%V%‘r%’ﬁﬁ?'atﬂtlteﬂ'eﬂﬂ Sethybrpvinerhanylasetiriagidy  whi ch corrprl se:
(a) coupling a compound of formula Il or Ila Rs R, CH2ZCON~ ( R~ |

CH2CO0Rg rh.x{ulré ab wm?msr}niﬁaha%oﬁséiﬂﬂam ﬁél cisfrhw&%uhad %halcabfbd tﬁ@ 5. ét
al kyl ; and g)resent ower al kyl; R, toget wi th the

nitr ogenrrmqmeméyeé@@ﬁ (BB F9,i390rmamop) & $I@wwcﬂdded Mhﬂmqgmwmdhemmnerature
compound; @bed O fRis ddditldi%a Sbiutior S5t BkidRe nfite (22.2 g, 322 mmole) in 60 ml water is

added dropwise over 30 minutes keeping the temperature at 0-2°. After a further 20 minutes a
solution of potassium jodide (48 g, 290 mmol) in 18ml conc HCI and 130 ml water is added
dropwise while keeping the temperature below 10°C. The reaction mixture is allowed to warm
to room temperature and then heated to reflux for 2 hours. The mixture is extracted with ethyl
acetate and ether (1:1 mixture, 4 x 300 ml), the organic layer is then washed first with a 30%
aqueous solution of sodium thiosulfite and then with a sodium hydroxide solution (0.1M) before
being acidified to pH 6 and extracted with ethyl acetate. This solution is washed with saturated
brine, dried (magnesium sulfate), filtered, and the solvent removed under reduced pressure.
The residue is treated with hexane to yield 5-ethyl-2-iodophenylacetic acid.

5-Ethyl-2-iodophenylacetic acid is dissolved in methylene chioride (400 ml) and DMF (1 ml) is
added. Thionyl chioride (21 ml, 300 mmole) is then added dropwise over 20 minutes. The
mixture is heated to reflux and heating continued for 3.5 hours when the mixture is cooled and
ice-water (400 ml) and methylene chloride (300 ml) are added. The layers are separated, the
organic layer is washed with a sodium bicarbonate solution, saturated brine, dried (magnesium
sulfate), and evaporated under reduced pressure to yield 5-ethyl-2-iodophenylacetyl chloride.

The acid chloride (46 g, 150 mmol) is dissolved in ether (500 ml) and stirred at -35°,
'Dimethylamine (250 mi of 2M solution in THF, 500 mmol) is added dropwise at -35° and the
mixture allowed to warm to room temperature and then stirred for 60 hours. Ethyl acetate and
water are added and the layers separated. The organic layer is washed with saturated brine
and the combined aqueous layers washed with ether. The combined organic layers are now
dried (magnesium sulfate), and the solvent is removed under reduced pressure. Hexane is
added to yield N,N-dimethyl 5-ethyl-2-iodophenylacetamide as a solid.

27



“wherein R, R2, R3, R4 and RS have neaning as defined in claim1l in ;t}]eE\B
pr esencq-30188MAYCEC f98% cuprous i odide to obtain a conpound of forrml2 4y
4-30188/ A/ CCC 1955 R, CH2CON~~ NH Rs Ra R3 (1V) R/ CH2COORa NH R~ / Rs Rz
"Ra R3 (Iva) 2 2 FEB 2002 and hydrol yzing the resulting conpound of fornula
IV ar IVa to a conpound of fornmula I; or (b) for conmpounds in which R
represents ethyl, condensing a conpound of formula V R CH2ZCON ~ Rs NH R, /
Rs Rz RaTheN,NvdiraethyiRs-BthyRphéraplaceternide startig meferiaizsdohExamnples wtandal 9 &ract i ve
functional derjvative of acetic acid, such as acetyl chloride, in a

Fri edel PSR '”é@?/# IoWEI9 PBR&LLct i on to obtain a compound of the formula Vi

40 4- %l%ﬁ!né(h%iold%%ﬁenylacetamide (60 g, 0.208 mol), 2',3',5',6'-tetrafluoroaniline (100 g,
0.606 mol), copper powder (6.6 g, 0.104 mol), copper(l) iodide (19.8 g, 0.104 mol) and
anhydrous potassium carbonate (28.7 g, 0.208 mol) are stirred together in 1000 mi of xylenes.
The reaction is heated to reflux temperature for 48 hours. While stili slightly warm (40°) the

brown suspension is filtered through a pad of Celite which in tum is rinsed with toluene (250
ml). The filtrate is evaporated on a rotovap and then flash chromatographed on silica-gel (Rf
0.25 in 30% EtOAc/hexane). Crystallization from pentane/Et,O gives N,N-dimethyl-2-
(2',3',5',6'-tetrafluoroanilino)phenylacetamide, m.p. 109-110°,

Under an inert atmosphere, acetyl chloride (29.1 ml, 0.385 mol) is slowly added to a
suspension of aluminum chloride (51.2 g, 0.385 mol) stirred in 1,2-dichloroethane (750 ml).
After stirring at room temperature for 1 hour a yellow solution is obtained. The solution is
cooled in an ice bath and N,N-dimethyl-2-(2’,3',5’,6'-tetrafluoroanilino)phenylacetamide (40 g,
0.123 mol) is added. The reaction is aliowed to warm to room temperature and then warmed
to 80° for 0.5 hours. The reaction is poured over ice and extracted with EtOAc (2 x 750 mi).
The organic extract is washed with water (750 ml), saturated NaHCO; solution (500 ml) and
brine (500 ml). Evaporation on a rotovap and trituration with Et;O gives N,N-dimethyl-5-acetyl-
2-(2',3',5',6'-tetrafluoroanilino)phenylacetamide as a white solid, m.p. 112-114°,

N,N-dimethyl-5-acetyl-2-(2’,3’,5',6’-tetrafluoroanilino)phenylacetamide (30 g, 0.802 mol) is
dissolved in HOAc (150 ml) and hydrogenated (55 psi) with a 10% Pd/C (1.5 g) catalyst for 8
hours. The catalyst is removed by filtration through Celite and the filtrate poured into water
(500 mi) and EtOAc (500 ml). The organic layer is washed with water (750 mi), neutralized
with saturated Na,CO; solution (500 ml) and washed with brine (500 ml). Evaporation on a
rotovap followed by trituration with hexanes gives N,N-dimethyi-5-ethyl-2-(2',3’,5',6'-
tetrafluoroanilino)phenylacetamide, m.p. 105-106°.
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"0 CH3 C/ CH2CON ~Re NH (VI) R / Rs R R4 R3 2 2 FEB 20& wherein R-- R~
have neanBotBsia/OBC 1988l herein which is in turn hydrogenol yzed and tHehtB 2002
hydrol yzed to obtain a conpound of fornula I vvherel n R represents ethyl; or
" (¢) hydrolyzing a lactamof fornula VII R N O VI Ip%@pR /| R R2 R4 R3

wher ei n TheaNN-Bimethyl (5=atbYIrid=tdrchigras2’-fluere- ﬁememmal ino)phenylacetamideraiaminge; and

in abovemgtrregglﬁiore%éréi éjffhﬁﬁ?ggla‘ree%ﬁ%’éd 4ol P 504 ecting any interfering

reactive en | so resul'ting conmpound of the invention;
and, if desired, converting any resultlng conpound i nto anot her conpound of

the in on; d/or. if i [ Lr r car acd e

he | a4 cctagh S o Ry SRR B R BBRRL Vb 2 e
and/ ?)r i6- fmtﬁlaamumh amrdm? to thg procesinrs desegbéd meimnple :1 MelcﬁNthﬂhyl{S-ethyl-
resultin t 1 I reea ot her salt
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@ NO x NP St Boate A2 Dt oY 6 fusroaninclphenyiaselarivn (258 £ ok
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treated with 1 N sodium hydroxide (3.06 ml, 3.06 mmol) for 1 hour. The mixture is
concentrated on a rotovap and then dried by evaporating first with THF (2 X 100 ml) and then
with benzene (2 X 100 ml). The remaining off-white sodium salt of 5-ethyl-2-(2',3',5’,6'-
tetrafluoroanilino)phenylacetic acid is dried under high vacuum overnight. Sodium 5-ethyl-2-
(2',3',5",6'-tetrafluoroanilino)phenylacetate (0.5 g, 1.43 mmol) and benzyl 2-bromoacetate (272
ul, 1.72 mmol) are stirred at 50° in dimethylformamide (50 ml) for 14 hours. The reaction
mixture is cooled to room temperature and partitioned between EtOAc (200 ml) and water (200
ml). The organic layer is washed again with water (2 X 200 ml), brine (100 mi), dried (MgSO,)
and concentrated on a rotovap. The crude benzyl ester is flash chromatographed on silica
(10-15% EtOAc/hexane) to provide the benzyloxycarbonylmethyl ester of 5-ethyl-2-(2’,3',5',6'-
tetrafluoroanilino)phenylacetic acid as a colorless oil. The oil is dissolved in HOAc (20 ml) and
hydrogenated (55 psi) with a 10% Pd/C (0.1 g) catalyst for 1 hour. The catalyst is removed by
filtration through Celite and the filtrate poured into water (200 ml) and EtOAc (200 ml). The
organic layer is washed with water (250 ml) and brine (100 ml). Evaporation on a rotovap and
trituration with Et;O/hexanes gives the ester, carboxymethyl 5-ethyl-2-(2',3',5',6'-
tetrafluoroanilino)phenylacetate, m.p. 151-153°, of the formula (1a), wherein R is ethyl, Ry = R,
= R4 = Rs = Fluoride and Rz = H.
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Similarly compounds of formula (1a), wherein the R substituents are as indicated in Table 2
are prepared:

Table 2

Example R R, R2 Rs R, Rs m. p. °C
No
25 CH3CH, Cl H Cl H CH, 123-125
26 CHaCH; o] H H H cl 124-126
27 CH3CH, F H F H Cl 142-144
28 CH3CH, Ci H Cl H F 132-134
29 CH3CH; Cl H H H F 106-108
30 CHs F H Cl H Cl 148-150
31 CHs Cl H H H Cl 125-126
32 CHs Cl H H H F 96-98
33 CHs F H F H Cl
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The sodium 5-ethyl-2-(2°,3",5’,6’-tetrafluoroanilino)phenylacetate ( 2.0 g, 6.2 mmol) is dissolved
in DMF (70 ml) and treated with 1-bromo-4-chlorobutane (1.2 g, 6.9 mmol) at room
temperature overnight. The reaction mixture is concentrated under high vacuum (35-50 mbar)
on a rotovap. The resulting oil is partitioned between water (200 ml) and Et,O (200 ml). The
organic layer is washed with brine (100 ml), dried (MgSO,) and concentrated on a rotovap to
give the chlorobutyl ester as a light-brown oil. The chlorobutyl ester is dissolved in CH;CN
(100 mi) and treated with silver nitrate (8.7 g, 50 mmol) at reflux temperature for 18 hours. The
reaction is cooled to room temperature and the solvent removed on a rotovap. The residue is
partitioned between CH.Cl, (200 ml) and water (200 ml). The organic layer is dried (MgSQ,),
concentrated and flash-chromatographed (5% EtOAc/hexane) to give nitrooxybutyl 5-ethyi-2-
(2',3',5',6'-tetrafluoroanilino)phenylacetate as a clear oil.

Example 35

Sodium 5-ethyl-2-(2°,3',5’,6'-tetrafluoroanilino)phenylacetate (7.3 g, 20.9 mmol) is dissolved in
DMF (100 mi) and treated with benzyl 2-methyl-2-bromopropionate (6.2 g, 24.2 mmol) at 50°
for 96 hours. The reaction mixture is cooled to room temperature, and concentrated under
high vacuum (35-50 mbar) on a rotovap. The resulting oil is partitioned between water (200
ml) and Et,O (200 mi). The organic layer is washed with brine (100 ml), dried (MgSO) and
concentrated on a rotovap to give a light-brown oil. Flash chromatography (0-10%
EtOAc/hexane) on silica-gel gives the ester as a light-red oil. The ester (1.5 g, 3.0 mmol) is
dissolved in EtOAc (150 ml) and hydrogenated (55 psi) with a 10% Pd/C (0.3 g) catalyst for 1
hour. The catalyst is removed by filtration through Celite (500 ml). Evaporation on a rotovap
followed by trituration with hexanes gives 1-carboxy-1-methylethyl 5-ethyl-2-(2',3',5',6'-
tetrafluoroanilino)phenylacetate as a crystalline white solid, m.p. 104-108°.
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YYYYYZZ% ro'n?act:ographed on silica-gel using 35% EtOAc as an eluant to give 5-methyl-2-(2'-fluoro-6'-

trifluoromethylanilino)phenylacetic acid as a white solid, m.p. 155-156°.
The starting material is prepared as follows:

2-lodo-5-methylphenylacetic acid (20.0 g, 72 mmol) and a catalytic amount of 98% sulfuric acid
'(0.2 ml) are dissolved in isopropyl alcohol (200 ml) and heated to reflux temperature for 48
hours. The solvent is removed on a rotovap and the residual oil partitioned betwéén EtOAc
(500 ml) and saturated NaHCO; solution (500 ml). The organic layer is separated, dried
(MgSO0,) and concentrated on a rotovap. The residual oil is distilled using a kugelrohr
apparatus to give a clear, colorless oil which solidifies on standing at room temperature to give
isopropyl 2-iodo-5-methylphenylacetate, m.p. 48-50°.

Isopropyl 2-iodo-5-methylphenylacetate (10.0 g, 31 mmol), 2-amino-3-fluorobenzotrifluoride (20.0
g, 111 mmol), copper powder (1.1 g, 16 mmol), copper (1) iodide (3.1 g, 16 mmol) and K;CO3(4.3
g, 31 mmol) are stirred together in xylenes (200 ml). The reaction mixture is heated to reflux
temperature for 48 hours. While still slightly warm (40°) the brown suspension is filtered through a
pad of Celite, which in turn is rinsed with toluene (100 ml). The filtrate is evaporated on a rotovap
and then flash chromatographed on silica-gel using 3-4% EtOAc in hexanes as the eluant. The
product, isopropyl 5-methyl-2-(2'-fluoro-6’-trifludromethylanilino)phenyl acetate, is isolated as a
pale yellow oil.

Example 37

Similarly 5-methyl-2-(2',4'-dichloro-6'-trifluoromethylanilino)phenylacetic acid, m.p. 157-158° is

prepared by a process as described in Example 36.
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a little methanol (10% v/v; 253 ml), and sodium hydroxide solution (50 wt%; 16.1 ml) is added.
The mixture is stirred at 80-85° for 2-4 hours, then cooled to ambient temperature. The
reaction solution is partially concentrated under reduced pressure (25-30 mm). After removal
of 50 ml of the solvent, the mixture is diluted with water (150 ml) and t-butyl methyl ether (250
ml). The cooled mixture is acidified to pH 6.5-7.0 with aqueous HCI (12.1 N; 19.5 ml), keeping
the temperature at 0-5°. The aqueous layer is discarded and the organic layer is washed with
water (250 mi). The organic layer is concentrated under reduced pressure (20-100 mm) while
exchanging the solvent to toluene. After the more volatile components have been removed,
the batch volume is adjusted to 400-450 ml. This mixture is warmed to 70°, clarified,
concentrated to one-half volume, and cooled to 0°. After stirring at this temperature for 2
hours, the product is collected and is washed with toluene/heptane (10:90; 100 ml). The
resulting solid is dried under reduced pressure at 50-60° for 4-8 hours to give 5-ethyl-2-(2', 3’,

5, 6'-tetrafluoroanilino)phenylacetic acid of Example 18.
The starting material is prepared as follows:

4-Ethylaniline (242.36 g; 2.00 mol) is dissolved in dry tetrahydrofuran (900 ml). A solution of n-
BuLi (2.5 M in hexanes, 800 ml; 2.00 mol) is added under N, with cooling maintaining the
reaction temperature below 15°. After stirring for 1 hour at 10°, neat pentafiuorobenzene
(168.06 g; 1.00 mol) is added with cooling to the mixture, keeping the temperature at 10-20°.
The reaction is stirred at ambient temperature for 1.5 hours, then aqueous HCI (6 N; 500 ml) is
added slowly with vigorous stirring and cooling, keeping the reaction temperature below 35°.
The quenched reaction is stirred at ambient temperature for 0.5-18 hours. The lower aqueous
layer is separated, and the top organic phase is concentrated under reduced pressure (30-150
mm) to one-fourth volume. The concentrate is diluted with heptane (300 ml) and extracted
with water (300 ml). The separated top organic layer is stirred over 230-400 mesh silica gel
(50 g) and filtered. The filter cake is washed with heptane (4 X 50 ml). The combined filtrate
and washings are concentrated under reduced pressure (20-30 mm) to give solid crude
product. This material is recrystallized from hot heptane (200 ml) and collected at 0°. This
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dYNC 10 rgle of heating). The mixture is cooled to ambient temperature, then concentrated under
reduced pressure (10-12 mm) to 80-90% of the original volume. 1,2-Dichlorobenzene (80 mi)
is added and the diluted mixture is concentrated under reduced pressure (10-12 mm) until no
more chloroacetyl chloride is found by GC analysis (30-40 ml distilled) to give crude N-

(2’,3',5',6'-tetrafluorophenyl)-N-chloroacetyl-4-ethylaniline in solution.

Anhydrous AICl; (170.84 g; 1.281 mol; 1.5 eq) was slurried with 1,2-dichlorobenzene (480 ml)
under N2 and cooled to 0°. The crude product solution from the previous step (theoretically

containing 295.34 g; 0.854 mol; 1.0 eq) is added slowly with vigorous stitring, keeping the
- temperature below 60°. A solution of EtAICI, (1.8 M in toluene; 733 mi; 1.319 mol; 1.7 eq) is

added, and the vigorously stirred reaction mixture is heated to ~160°, distilling toluene (135-
160°) at ambient pressure. Upon cessation of the distillation (~690 ml), the reaction
temperature is held at 155-165° for 3.5-5 hours. The mixture is cooled to ambient

temperature, then poured onto crushed ice (2.5 kg) with vigorous stirring under N,. The
reaction vessel is rinsed with 1,2-dichlorobenzene (50 ml). The cold quenched product slurry
is filtered and the filtercake is washed sequentially with 10% 1,2-dichlorobenzene/heptane
(100 ml) and heptane (100 ml). The material is dried under reduced pressure at 80-90° for 12-
16 hours to give N-(2',3',5’,6'-tetrafluorophenyl)-5-ethyloxindole.
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wherein R is methyl or ethyl;

R, is chloro or fluoro;

R. is hydrogen or fluoro;

Ra is hydrogen, fluoro, chloro, methyl, ethyl, methoxy, ethoxy or hydroxy;
R4 is hydrogen or fluoro; and

Rs is chloro, fluoro, trifluoromethyl or methyl;

or a pharmaceutically acceptable salt thereof;

or a pharmaceutically acceptable prodrug ester thereof.

2 A compound of formula (1a)
R U CH,COOCH,COOH
NH
R, Rs (la)
R R,

Ra
wherein R, Rs, Rz, R;, Ry and R; are as defined in claim 1; and pharmaceutically
acceptable salts thereof.

3. A compound according to claim 1 or 2 wherein R is methyl or ethyl; R, is chloro or
fluoro; R; is hydrogen; Rs is hydrogen, fiuoro, chloro, methyl or hydroxy; R is hydrogen;
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A compound according to claim 1 selected from
5-methyl-2-(2',4’-dichloro-6’-methylanilino)phenylacetic acid;

5-methyl-2-(2', 3', ', 6'-tetrafluoroanilino)phenylacetic acid;
5-methyl-2-(2’,6’-dichloroanilino)phenylacetic acid;
5-methyl-2-(2’,6'-dichloroanilino)phenylacetic acid, potassium salt;
5-methyl-2-(2’,6’-dichloroanilino)phenylacetic acid, sodium salt;
5-methyl-2-(2'-chloro-6’fluoroanilino)phenylacetic acid;
5-methyl-2-(2',6'-dichloro-4'-methylanilino)phenylacetic acid;
5-methyl-2-(2'-chloro-6'-methylanilino)phenylacetic acid;
5-methyl-2-(2’,4’-difluro-6’-chloroanilino)phenylacetic acid;
5-methyl-2-(2'-fluoro-4’,6’-dichloroanilino)phenylacetic acid;
5-methyl-2-(2'-chloro-4’-fluoro-6’-methylanilino)phenylacetic acid;
5-ethyl-2-(2’-fluro-6’-chloroanilino)phenylacetic acid;
5-ethyl-2-(2'-chloro-6’-methylanilino)phenylacetic acid,;
5-ethyl-2-(2’,3’,6'-trifluroanilino)phenylacetic acid;
5-ethyl-2-(2',3",5',6'-tetrafluoro-4’-ethoxyanilino)phenylacetic acid;
5-ethyl-2-(2'-chloro-4’,6'-difluroanilino)phenylacetic acid;
5-ethyl-2-(2’,4'-dichloro-6'-fluoroanilino)phenylacetic acid;
5-ethyl-2-(2’, 3', &, 6'-tetrafluoroanilino)phenylacetic acid;
5-ethyl-2-(2',4’-dichloro-6’-methylanilino)phenylacetic acid,;
5-ethyl-2-(2'-fluoro-4'-chioro-6’-methylanilino)phenylacetic acid;
5-ethyi-2-(2',4’-difluoro-6’-methylanilino)phenylacetic acid;
5-ethyl-2-(2’-chloro-4’-fluoro-6'-methylanilino)phenylacetic acid;

5-methyl-2-(2'-chloro-4'-hydroxy-6'-fluoroanilino)phenylacetic acid;
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carboxymethyl 5-ethyl-2-(2’,4'-difluoro-6'-chloroanilino)phenylacetate;
carboxymethyl 5-ethyl-2-(2’,4’-dichloro-6'-fluoroanilino)phenylacetate;
carboxymethyl 5-ethyl-2-(2’-chloro-6'-fluoroanilino)phenylacetate;
carboxymethyl 5-methyl-2-(2'-fluoro-4’,6'-dichloroanilino)phenylacetate;
carboxymethyl 5-methyl-2-(2',6’-dichloroanilino)phenylacetate;
carboxymethyl 5-methyl-2-(2’-chloro-6'-fluoroanilino)phenylacetate,
carboxymethyl 5-methyl-2-(2',4’-difluoro-6’-chloroanilino)phenylacetate;
nitrooxybutyl 5-ethyl-2-(2’,3',5',6'-tetrafluoroanilino)phenylacetate;
1-carboxy-1-methylethyl 5-ethyl-2-(2’,3',5',6'-tetrafluoroanilino)phenylacetate;
5-methyl-2-(2'-fluoro-6'-trifluoromethylanilino)phenylacetic acid;
5-methyl-2-(2’,4’-dichloro-6'-trifluoromethylanilino)phenylacetic acid, or

5-ethyl-2-(2', 3', 5', 6'-tetrafluoroanilino)phenylacetic acid
or a pharmaceutically acceptable salt thereof; or a pharmaceutically acceptable prodrug

ester thereof

5. A pharmaceutical composition comprising an effective cyclooxygenase-2 inhibiting
amount of a compound of claim 1 or 2 in combination with one or more

pharmaceutically acceptable carriers.

6. A method of treating cyclooxygenase-2 dependent disorders in mammals which
comprises administering to a mammal in need thereof an effective cyclooxygenase-2
inhibiting amount of a compound according to claim 1 or 2.

7. A method of selectively inhibiting cyclooxygenase-2 activity in a mammal without
substantially inhibiting cycloxygenase-1 activity which comprises administering to a
mammal in need thereof an effective cyclooxygenase-2 inhibiting amount of a

compound of claim 1 or 2.
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(b) for compounds in which R represents ethyl, condensing a compound of formula V

R
cH,coNZ
o
NH V)
F‘1 RS
RZ R4

wherein R;-R; have meaning as defined herein, with a reactive functional derivative of
acetic acid, such as acety! chloride, in a Friedel-Crafts acylation to reaction to obtain a
compound of the formula Vi
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(c) hydrolyzing a lactam of formula VII

gl
N lo) (Vi

wherein R and R;-Rs have meaning as defined herein, with a strong base; and

in above processes, if desired, temporarily protecting any interfering reactive groups
and then isolating the resulting compound of the invention; and, if desired, convenrting
any resulting compound into another compound of the invention; and/or if desired
converting a free carboxylic acid of the invention into a pharmaceutically acceptable
ester derivative thereof; and/or if desired, converting a resulting free acid into a salt or a

resulting salt into the free acid or into another salt.
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