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WD 2008/ 002853 PCT/ US2007/ 071979 PHENYLACETI C ACI D

DERI VATI VES The invention relates to phenyl acetic
wW@ei0d®o2ml derivatives as defined herein whi chPCEHE82007/071979

particularly potent and sel ective cycl ooxygenase-2

(COX-2) inhibitors, nmethods for 5 preparation thereof,

phar maceuti cal conpositions conprising said conpounds,

net hods of sel ﬁﬁéNVﬁhﬁEﬁ@'ﬁ\@lﬁ'dﬁl@%R@§Ct ivity and

of treating conditions in mammals which are

responsive to COX-2 inhibition using said conpounds or

phar maceuti cal conpositions conpr|3|n% sai d conmpounds
of Thenieveniiga relpies to phenyacetie acids aAvd Aenivalves an/defined hetain which

are p‘éh%ﬁbé'rl?%@feh?an@ﬁééiéctﬁ@ @yéi@&!y&@ﬁés\éefsm SNinhibtbl hethldds for

X-2 W thout significantly”inhi
prep@r?t!%tbvﬁg@érni@gnacecwcwposmns Wtsmnsaedquqwdm ndetbods of
ledlio¥F iniithgSE 6K Y &alinRaNd of iohsad

T I MO T s A Rt S
resp%[ss@f@dp 2vwftltnthm'eslra9 $ajd cempounsis-of PEamargutical composmons
compiHRirig-dalf SARRERES K1 REGlehtioreuch as gastrointestinal and

renal side effects. The conmpounds of the present

invention are thus particularly useful or may be 15

rreT%raPﬁ%rm'Wn&@hv@mea nevse! ebaPiRnetS agis @nd dpdvatives which inhibit
COXW&H&HE@Hf&ad{@%ﬂiﬂntlﬁqscy%ﬁio%één‘é@e% -1). "FHAh{&Hidn thus

are thus partic useful for the treatnent

Proww@%’eae‘m;ﬁ*ema' anﬁw@angatory@gﬁaw@ arerReRIigingly free of

undebnﬂéﬂlé‘g’ﬂ@%\‘f@&s uQLYéI?%'s%cnél&H With @5 88&didd hbh-5@roidal anti-inflammatory
rheumatoid arth snenorrhea, m graine

age”%éﬁqb%ga%rﬁﬁﬁ%srt'“e'ﬁjfﬂﬁeﬁ@ sise effestsdi gestive tract,
e.g., colon cancer and nelanoma), cancer pain, acute

parnb c&h‘ﬂd@ﬁw oPthk resRALINOEIRBARRE Blus HRMBURATBSSful STURSY be
nultlgle sclerosis, Parkinson's di sease and

metaﬁ?‘?ﬁ%\f FRIMedeq fasearaundg whigh @7 paticyiaryyselvlpsrselectivg ERX-2

inhibiests ATHEY Aeth&d PatisularQUseRAff thRe tresthheft SEROR-22dEpendent disorders
art er| oscl erosj E’E‘J’"%OSt eoporosi s, gout, _acute gout,

in manupalsncligipg iNflartnalion, PYRT'S RaH). PeteoaRitisntheymalpid arthritis,

dysmehbrithé migrdinenéaahérih knced dstich @is b @l digedtivel irat, lgl, @Blon cancer
associ ated with conventjonal cyc| ooxygenase a{(iCOX)

and TERRYTlo FRNGST FHE. B BARCE ORI PRE. De/BTRYPRTajiE difeasss (such as

multipily selefoaish Péﬂqnsloﬁ sRidelabé Hh@ﬂlzh%@s&ﬁ&%é@ﬁb&dloﬁﬁ&u@ dlsorders
sef for Iocigggor absorb UV radi ati on,

fo
(su s pRE8 TS, FaTENTY HENRAIECESR I UGGt poieoporoSIs, gout,

acutesgbub LHsthm# . Ilﬁbus dndl FENASIO WA SlilsstantialE el infihatMRindesitALS
ounds of the hnventlon i ncl ude t he

gastrglp@a[] rmgﬁxfce tiog asgpogiated wit gmqtlaﬂal %pog@gn@§ QY inhibitors.

The doRipounds eEBe ﬂﬁ/éﬁﬁdrpére élBBU‘al‘ab@cﬁrbérsl inGdanibug, Wi absorbers, and
such as PRK or

associated wth
are uESRIPL pOihg AkporinG OV.spaRTa. farigancss os o brAmsNLAn
prevedflony 8f UMBSIrE il iRgMntaRfpreluetsat ed i ntraocul ar pressure
(|n gl aucoma) by inhibiting the production of

@q Cruﬁlpg[ﬁfrtrlggg \é\ftblé gb%%gﬁrécgﬁacg él% Mg/gr?t%rntlrlmc t?ée the ?regtment of ocular
inﬂammatlon wet age-related macular degeneration, ocular pain including pain associated
with ocular surgery, such as PRK or cataract surgery, of ocular allergy, of photophobia of
various etiology, of elevated intraocular pressure (in glaucoma) by inhibiting the production
of trabecular meshwork inducible glucocorticoid response protein and of dry eye disease.
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-1 WO 2008/ 002853 PCT/ US2007/ 071979 The conpounds of
the present invention are useful for the treatnent of
woe@ploaessy particul arly neopl asia that producePCT/US2007/071979
prost agl andi ns or express COX, including both benign
and cancerous tunors, growths and polyps, in
particul ar, epitheliumcell-derived neoplasi a.
Oqs e'ﬁ?%ﬁ&gguﬁ)c{ df Ii]l‘?e r'gtgt?r@tﬁr?ve'opgﬁ Qtte' lpsréft@'f(ﬁ'thé Ge&’tﬂ{eﬁ Gflﬂe%'biasm
particplarly neenlasia that/ amdac@ plmsmta@ﬁ@s oa:emreaaCON Lm:ngmoboth benign
r t
and Cgé%?é“t}s, tﬁ@ggss ,grdgrgﬂ% (aja; E@%ﬁ %arp&ﬂ&t Eﬁ Ol’[éq Eﬁndeg gjlﬁgved neoplasia.
Comp@ugds of¢hearasest inegrtiopmare, tuaeaﬂtlcmjerl usefuifoethe tegatment of liver,
d ! tp|nt e
bladng gglqﬁ'g?tlec §§aﬂa'ﬁ gl%%{a?g y'%wsot tl?r%c t ucglﬁ% dt;ﬁgt %spe%%lly
gastrcmhtesfa{]@éqanoer &ngl, garophyf tbetcolon randeskiroganche eapysquamgus cell or
basal cgll 'E:EIJIC%H rQ{rtnglaBQr%at 5&?@%@?@%3‘%?@60'0' asia, 10t her apy
even he “on InicalTy or pre-clinically
eV| dent neopl asia, or for the prevention of initiation
ofl hmrhg'hraatmem[ asusad ltemelans@stte understgag axincliding both

theragen{??raﬁéﬂcwﬂy@ tic Mb8edBf thgr'% OlanBIa'tlg ﬁﬂ]he"fr‘:éla{rﬁent%?neoplaaa

revention or 1 on 0 neo
theragy whvermthermatwfazbnlsa"yl o mﬁp@wMﬁewent neop qgraegéi@r the

preveh%r?wlh;%hdnsof rrbjﬂgﬂ?l?ttdeﬁé%ratﬁ arfeSt (?r‘? ﬁé}gﬂh%t Qgreeéon of

conpoun S O resen
pre-miafigramnt tqynalngmanheﬁllbl as well ps theameventior pbmh@ﬂpnm negplasia growth

or meta8tssi  In%hid c?ntﬁﬁuwl 3 ifR@S6tn i€ Sh |paﬁi@[ll‘éf oBE ulnderstood as

consequentla t exp osure .g., resu
embragingiheiuse @f goremus*amétheoprewt gwantiortie l@lubﬁb@mra&emﬁlyveﬂepment
t I
of slefs,Ql‘?tﬁaJ famat t%rebr‘égﬁlclséﬁg? < nsécgJe?mgl tB%IV AP Edosure,
e.g., resuliting ﬁonp |c)1ror\ws DHARSIBHP the FuUN. TF‘M% compozlod% Mgy bwn@eé imhygnans or

or ethyl; R3is halo or C1-C6 alkyl; 25 R4
in othbSmafine. kyl; -2

In a first aspect of the invention there is provided a compound of formula {l)

R\©[ CH,COOH
NH

(1)

wherein

R is methyl or ethyl;

R; is halo or C4-Cs alkyl;
R4 is C4-Cs alkyl;
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WD 2008/ 002853 PCT/ US2007/ 071979 R5 is halo; the
above nentioned Cl1-C6 al kyl at R3 and R4 bei ng
W@Pios0os53 y substituted by one or nore hal o gr@Ups2005071979
pharmaceutically acceptable salts thereof; and
pharmaceutically acceptable esters thereof.
Preferably in conpounds of fornula (1), R3 is halo,
Rs isﬁ@ hyl or ethyl. Mre preferably it is halo.
ernatively preferably it is chloro. Preferably in
the akayepuentivnedC:Comikyl 2t Raand Abeing q@tioaallyssubgtituted by one or more
halo% I5sona| |y substituted by one or 10 nore hal o groups.
re'preferably it is nethyl, ethyl, isopropyl or
trifluoromethyl. Yet rmre_ preferably it is methyl.
pharn%ég?fei%glg :aégéﬂfnaﬂg% r%lgsL tﬁg B'fah? gﬁ%ﬁéacfe&;ti‘c;ﬁ@ gg&éb\'ébl%festers thereof.
or fluoro. 15 Yet nore preferably both R3 and RS are
PrefeldbiFIREY BEJw sbefhe ), R, WhaB! RERy Rty URLR: preferably it is halo.
e egbgp'e?aﬁ‘f% eéfcon'pouﬂ%j eras sePect et)jl frorg t he f%ﬁelec;vm ¥1Igls ao
Alternatively gfef@rghﬁy s grloro.
5-met hyl -2-(2',4'-dichl oro-3' -nethyl ani | i no) phenyl acet
ic acid
5-ethyl-2-(2',4"-dichloro-3'-nethyl ani | i no) phenyl
Prefe?’éb‘l%I |h‘?:oﬁ'fbbgn@of formula (I R4 |s C4-Cs alkyl, optionally substituted by one or
hyl - 2- (2 “3" tritl uoronet hyl -4’ -et hyl ani [ j
more,ﬁr@)opg{gwgg dyj@qe,gfefgtqby it is methyl ethyl isopropyl or trifluoromethyl. Yet more
prefeébﬁ}m%'m&m(ﬂAﬁéﬂnla\@&é’w refdrablf ktiPfagS bRy -ethyl anilin
0) phenyl aceti c aci
5-met hyl -2-(2' -fl uo_ro 3" -trifluoronethyl-4"-nmnethylanil
Prefetdbl) |H%H1¥)b@ﬁ@§6f(foﬁﬁlléj% ). Rs is chloro or fluoro. o
5-¢€ (2" -fluoro- -trifluoromethyl-4'-nethylanili
no) phenyl acetic acid
Yet m%TérFﬁé?éfrbb@bG% R{ 4iéPRPard' indBpeRdéntr)' seltdcRidorsih hiBr) atemisko.
acetic acid
5-ethyl-2-(2'-fluoro-3' -nethyl-4"chloroanilino)phenyla
PrefeFéHI)’ l‘ﬁe%ﬁ%ound is selected from the following list of compounds:

uor o- 3' -et hyl -4' chl oroani | i no) phenyl a
5- me@éll-z A écfjlahloro -3' methylamlmo)phenylacetuc acid

5-eth§l 2e€2h¥|-dué’h|6r% 3 I etyisnifho)seRylacéticcddir oani | i no) phenyl ac

5‘me‘$‘¥h%‘l(%§ﬂl'~‘°@ 3 srifluprorpetbyirdreyienilipplpbeayaestis@risheny| acet |

5- ethg -A ﬂuoro—3‘-tr|ﬂuoromethy|-4'-ethy|amlmo)ﬁhenylacetlc acid
oro-3' -et hyl ani |l i no) phenyl acetic

d
S-mefhy &3 guioct Lomem Ny et IO Y SrYBF ISR | o 1 oan
5-ethyl d-{2 -n@aro@‘l&ﬂMb@ﬁﬁthwambdwyla%mm;dmhy@ce&@ ac# - dichloro

- 3' - et hyl ani | i no) | acetic acid diethylam ne salt
5-melbykR- R I TR ORIV GoSts SaRet by L an | |
5- ethﬂoz)—(zﬂ-h@orﬁ}d nfé@t%ﬂ-afcﬁloro':anmbfb‘hbnﬂa&ezlc #tid di chloro

-3'-nethylanili no)g enyl acetic acid trorret ham ne salt

5 methz‘ 3 Soprer YEHub g chieioandpelpheoviacehs acid

5-ethyl-2-(2'-fluoro-3'-ethyl-4'chloroanilino)phenylacetic acid
5-methyl-2-(2',4’-dichloro-3'-ethylanilino)phenylacetic acid
5-ethyl-2-(2’,4’-dichloro-3'-ethylanilino)phenylacetic acid
5-ethyl-2-(2'-fluoro-3'-isopropyl-4'chloroanilino)phenylacetic acid
5-Methyl-2-(2',4’-dichloro -3'-methylanilino)phenylacetic acid diethylamine salt
sodium 5-Methyl-2-(2’ 4’-dichloro -3'-methylanilino)phenylacetate
5-Methyl-2-(2',4’-dichloro -3'-methylanilino)phenylacetic acid tromethamine salt

-3-
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cal cium 5-Methyl -2-(2',4"-dichloro
-3' -net hyl ani | i no) phenyl acet at e nonohydrate Lysine
WG200800R853 2- (2' , 4' -di chl oro PCT/US2007/071979

-3' -net hyl ani | i no) phenyl acet at e nonohydrate choli ne

5-Methyl -2-(2',4"'-dichloro

-3' -net hyl ani | i no) phenyl acet at e nonohydrate 5

Pot assi um 5- Met hyl -2-(2',4' -dichloro

-3' -met hyl ani | i no) phenyl acetate. In a second aspect,
calciunh 6-Methnd12: (204 -dichdarp d&'smethheilimepleeryiasetate mepokydraten

Lysing %'Wét@-i&lf?z) ﬁ’hucr‘ﬁ&foe S‘ h%%g%ﬁ&H%h%@éﬁcg?&Wﬂy&&e

cholinghaMethyeQ+(2' cdecldicjnloam: e?ém@lwlmilmonheevle.cetw monchydtate d
aspect, the invention provides a nethod of treating

Potassiueh ddatipi2a@e4'ighiDx-Fymethigpeilindpherdiasetatier s i n
manmal s whi ch conprises admnistering to a mamal in

Ina s?g g stapte?{ fH%. |P\?erht|8{1 E?&é%\éaspec , Q&t—ilﬁ calac @QQUHQOHEnsmg an

effectivecamalid oba pempandoff faraiuba i) M@bmbmahprtownth 9ge COxope
I Vi wi t hout substantially inhibiting
pharr@%%elu}é%éu%agﬁe staeblgeamal;w ty which conprises 15

adm nistering to a manmmal in need thereof an effective
In a titah@spech tebinventign anides 2omethod ob trpatingd-yeiooxyaenase2 (FPX-2)
depell\cﬂan‘fl dfsbfo‘et%iﬂ%ﬁﬁ\aﬁtmcm&%ﬂéeg RARiRMEARSto® B iPfeed
reating rheumatord arthritis osteoarthritis,
therequanﬁfe@hvm@aourpaﬁfﬁ compaynd otfermula (Bt i on i n mamal s
whi ch conprises admnistering to a manmal in need

t hereof a correspondingly effective anmount of
In a feHrapaat. BT ipvantign frqvides a method ,of({selecgysyd@hlblfupgacox -2 activity in

a marhﬁ'}é‘PMth&H sQBQé(r'\tﬁaﬂ? th'itﬁhdéscf‘ilcl%xﬁ;eﬂQE@@ Lé’&ﬁ'v@fwﬁla{ Bthtises

he nmanufacture di canent for

adm"ﬂ"ﬁ‘é’é\%’@rﬂ mammal i pegddharesf ameffeqtive G- 8@8\4%}9 %mgunt ofa

compBYSdBIBFhiIS®y). Pain, tunors or inflammtion. 25 In a
sevent h aspect, the i nvention provides a conpound of

formula (I) for use in the treatnent of a COX-2
In a fitR REP&LE the GHveRficHEprovibies arﬁnah&hbﬁtr@ﬁﬁg eheunidiéid laﬁmist ion

owdsanehodforthe aratlon of a conpo
ostecpRiRlis dYYVSNCHeR] iy MG ftlo8a Haraingl Al Aycompgises
admiéledRPR HRdfal CidddIROR6f QZ&\Qgé?Jonﬂﬁhbly%QﬂNeVWn@nt of a
compco%o%d &fﬁﬂ&g:rml a (Il)y or (1ll') ~ R CHZCO Rs R

In a sixth aspect, the invention provides the use of a compound of formula (1) in the
manufacture of a medicament for the treatment of rheumatoid arthritis, osteoarthritis,
dysmenorrhea, pain, tumors or inflammation.

In a seventh aspect, the invention provides a compound of formula (I) for use in the
treatment of a COX-2 dependent disorder.

In an eighth aspect, the invention provides a method for the preparation of a compound of
formula (I) of claim 1 which comprises the step of:



Z Z (11) (111) wherein Zis brono or iodo; 5 R has

nmeani ng as defined above; Ra is hydrogen, an al kal i
worea08/00288t i on or | ower al kyl, preferably i soprp@glUS20aT071979

R6 and R7 are |lower alkyl; or R6 and R7, together wth

the nitrogen atom represent norpholino, piperidino

or pyrrolidino; with a conpound of fornmula (I1V) NH2 R

I R4 10 rej - have neani ng as defi ned

(agbc%\l./\gll}qgna ‘fcf{’@pop%%gsoiﬁ%@%k?("ggbl r and cuprous iodide to

obtain a conpound of fq la (V) or (VI) R/ Xl CH2CON
R CH2GQORa_~1R7_OH, R5 or / RB<J_RAR4 CHREORR.(V)

a conpound of fofrmula (VII) / R6 CH CON
)] {)

wherein
Z is bromo or iodo;
5 R has meaning as defined above;
R. is hydrogen, an alkali metal cation or lower alkyl, preferably isopropyl; and
Rs and R; are lower alkyl; or Rg and Ry, together with the nitrogen atom, represent

morpholino, piperidino or pyrrolidino;

with a compound of formula (1V)

()

10 8
wherein R3-Rs have meaning as defined above in the presence of copper and cuprous

iodide to obtain a compound of formula (V) or (VI)

_Re
R CH,CON R CH,COOR,
~
R7
NH NH
RS or R5
R, R,
R, R,
v) (V1)

and hydrolyzing the resulting compound of formula (V) or (VI) to a compound of
15 formula (1); or



R7 NHR5 (VM) R4 R3 wherein R3-R7 have neaning as

defined herein, with a reactive functional derivative
W@B00am0288ti d, e.g., acetic acid, such as acet yPCT/US2007/071979

chloride, in a Friedel-Crafts acylation to reaction to

5 obtain, e.g., a conpound of the formula (VIII) O 1 |

/| Rs CH3-C CHZCON R7 NHR5 (M) R4 R3 wherein

- R7 have ' i herein, which is in turn
<bﬁf?8P‘ged‘8W8ﬁ/§‘§ﬁF%ﬁ‘§ °ﬁ?@@%§@?ol yzed to obtain a
conmpound of formula (1), “hefFL“sR represents, e.g.
ethyl; or (c) hydrol yzipgeenyT actamof fornmula (1X) R
NORS (IX) R4 A0 RS whérein R and R3-R5 have
meani ng as defi ¢rein, withRa strong base; and in
above processess esired, tenporarily protecting
any interfering reactiv&®Hgroups and then isolating
the resulting conpound af thg inventugg} and, if
desired, converting ap¥ restlting -6 2008/ 002853
PCT/ US2007/ 071979 cofip d i nto another conpound of
the i nvention; and/or desired converting a free
carboxylic acid of the ilnventton into a
phar maceutical ly accept &l e ester derivative thereof;
and/or if desired, converting a resulting free acid
whereip Re-Rahhavegneaningasifiefingg heggin, withreactive functional derivative of an

acid, e.g., acetic acid, such as acetyl chloride, in a Friedel-Crafts acylation to reaction to

5 obtain, e.g., a compound of the formula (VIII)
o]
Il Re
CH,~—C CH,CON
R7
NH
R, (vim)
R4
R3

wherein R;-R; have meaning as defined herein, which is in turn hydrogenolyzed and
then hydrolyzed to obtain a compound of formula (1), wherein R represents, e.g., ethyl; or

(c) hydrolyzing a lactam of formula (1X)

N 6]

W

R
10 3 _
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, converting any resulting

-6-
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the free acid or into another salt. 5 In starting
conpounds and internedi ates, which are converted to
w0 b@somspounds of the invention in a nanner deGLUROT071979
herei n, functional groups present, such as am no,
hydr oxy and car boxyl groups, are optionally protected
.by conventional protecting groups that are conmon in
preparati ve organic che stry. Prote ted hydro
R4 i1 SEAPBSPOGR S e BSOpRRTE ar e Syiverting a free
aﬁr@é}byﬁé b&d obthadafventibsl lrﬁ@a Pharinfteulidallp aédeptabldtester derivative

ydroxy and 10 car box rou t hout. ot her
thaméﬁnpé%r desiers CpR frgo% spliRg #@e ﬁF'ad'ém a4t o R4RFHILNG salt into
thBYide ¥ orMitetapeihengalgr oups are preferably benzyl or
substituted benzyl groups, or acyl groups, such as

p| val o The pre ation co ounds of . f
rSteding corPariS Y e atates WA At caritpriedls g pombodnds of
the .nmemﬁarn@bidnlepafscﬁsecapef?m (fjdn@ﬁ’odﬂl broups prssede sact asf{)ﬁhmlno,

f or e preparation o i ar nes, e.g., in.the
nyaroyy 8 b SR eTe SOy RrIedsh Bl Forer forth e Sroups that
are ccﬂﬁﬁnéﬁﬁi prepaBvdergahie, ch@misltrvn ®rotgcted hgdroky) &nind agdncarboxyl

in soIvenL such as nitrobenzene, .tol uene
8IC i\ygroxy and

groung B & At 597 PB cPasHied underinild) senditions i free grine.
carbokyl dré\shithdet @tﬁeﬂ@%e%%}ﬁe side eéSdtiohd tékm@tplédef | X example, hydroxy

t enper at ur e, ra
protee@@ar?%oarsyr%ﬁﬁfvg’ Ofs Rt & vdjy Fgrgzps B agy ggpups. such as
pwalo(ﬂ-951) and Moser et aI , J l\/led Chem Vol . 33, p. 2358

e/ When 20 Z is brono, the condensation is

b P%éi?&ﬁ?%ltt'% ctpoliriag e, ahd Vi Setiing Sodoess @) s
carriedrdub Ondsticohdifigriestid o difiedrUtiaanméorfdensation féMhe ipseparation of
R oA BB e B it oo
carboﬂé@fpaﬁt@naﬂmm\ drLihé high b@ﬂlng lsevante sudheagptitraienzene, soloéna xylene

refl ux t t reaction
or Mgty BH QR Sl Breel tsiPRrAiR 40 h 2 rEhdEL gl 1002050, preferaby

at refiag tempkragre, @ctm’dhngds gkmlrmeﬁfnoddslb@y aedcribed by Nobarde Chem Abstr,

vou SR A0 il 3, DR 3512588 Sanen

Z is besmislithe odredengatipn,is darried oneihhiae peseficenofandcdide sdlhe.g., potassium
... starting materials of forrmula (11) or (lIl) are
lodidgyeneral 'y known or can be prepared 30 using
met hodol ogy known in the art, e.g. as described by
Ndtyaralysisofkbe sestiting pathe ranilinapimnylaaetamidddoof fardiuls (VM dstcarried out

; 1978); .U, . S. Patent . ' at ed

in aageep ke Wy oy R 6 e B bRl e bsBRHeA91 b pHEHHL 6 ethanol
propagban eytandi eatcednvamgemdmmramdmhasiréﬂw tamipdratgre of the reaction
mixtu? converted to the ortho-di azoni um

COmMR

n

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

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

The starting materials of formula (l1) or (Ill) are generally known or can be prepared
using methodology known in the art, e.g. as described by Nohara in Japanese patent
application No. 78/96,434 (1978); U.S. Patent No. 6,291,523 and as illustrated herein.

-7-
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derivative followed by treatnent with an al kali netal

iodide in acid, e.g., sulfuric acid, to obtain the
WQ@20086a28enzoi c acid or | ower al kyl ester therepET/US2007/071979

Reduction to the corresponding benzyl alcohol, e.g.,

wi th di borane or |ithium alum num hydride for the

ester, conversion of 5 the alcohol first to the

g?zpfnﬁda?q%q?%ggrg égné H& amh I‘II|IC%CICn¥ %mé@'ﬁo ﬁfe cﬂ{h%-dlazonlum

conver sl on
derivaiivélfalowed by treditenawitb ad |aﬂgan netateedidaliol asigy elQn mmlfummacwu do

obtalngahf gr ﬁ%ﬁ?le\%g?lg agltgaor dwr%q %térather%fof fﬁé&ﬂ&. th% 'correTponding

arting naterl
benzyi hicphol gy, @ith dZJoraneBrr hﬁmdn lalurmnumy'wdmfopme Q§gm ¢amversion of

the algcmoﬁ) F rﬁgﬁ tﬁ% b]c i §e ﬂﬂﬁ? %%ﬁqg g{l.gnlﬁ‘ lefggls o‘?tﬂ%g?ﬁohﬂg acetic

acid a(nﬂ%ih\)ersnen tp thedv, NFd)aibyISmldeckcberdmlto rrmttnqﬂoir@wlwlbwem the art
Q e in the presence of indium
yueldstar§teﬂlp§|m33€na?§¥8gpgl Rh -bronmo- 5- cycl opr opyl benzoi ¢

acid nethyl ester which is converted as descri bed
alAdtemnatively, leeg., therstatmgomdtenigl of formula (1), wherein Z is Brand R is

cyclo;'gasgfl %gﬁ R% rpggyp%r??cp Bgﬁ%{ ?&%@X&ﬁ? |H8 tc?{h]p];n‘r?ﬁﬂw al(t(lllI%Cp in

J Am\m;eméSmc Rol. 923ep @155 téZOQﬂI) e. @aﬁ-bwno-ﬁso@b@pmlggmgynethyl ester
F e

with cg{glg?gypyl cq% nid aréfhce rﬁr%%:%c'e%@ ing un?fﬂcﬂ@ﬂhf 1dbththin £ ero—S—

resence um num chl ori de,
cyclopre[iylbénzmn: axid tethyt esterl wlnlnlg iskeenwertedigs descgbed abavaltg the

S avage of
come gk R aup IR Sl Ry B Y 2 R
phenyl acetic acid. D azotization in the presence of,
e Fyrthepuirestbe startingohaterigis of tsmulad|lbmhieeein Ris, e.g., ethyl, can be

prepér?&jg%ﬁ'p&f@( %é&%ﬁ@gt%klﬁaybﬁv&tﬁgﬁ era% | dHiorife iR HeSesence

ers o ar e
of alupriryra ckidride, seductien obﬁheeswm kedonedhyd 8- %ﬁ@lﬁlcmdtqsenows's

follo ﬁtbﬁuqyﬁ?oﬁs{t\/)%&%é‘@gﬁ é?lit‘ﬂ -éthﬂoﬁﬁ&oleT@ﬁ\eﬁmhb'a'ﬁrﬁﬁoﬂf

are- el he art or are
phenyacgtiaracid. Lazntidatian in @he wewwsofmm pRigesiHM; indide, yieldsthe ortho

|odo-@§bqvﬁ§,?ﬁ éi'cgsvhﬁh‘?éjc&f% to AN EmRieSR #ALM) of . €. 9.,

n- pr opy stltuted conpounds accordlng
to 25 process (b) IS carrled out under conditions of
FrEsterelof formladllh eye prepaied fromythe GofreppRNANGAGRaFCERdIng to

ester@%{ggi c S Hdwieinithe & i nert solvent, such as

oroet hane, followed by hydrogenol ysis, e.g.,

usi ng pal | adi um on charcoal catal yst referably jin .
- deianiiaer @ feamuiad|\) e Siaar <PONIT BElCrA BegAteeARGATIng to

meth dé"\’vgrférp&ﬁ'f RInPLASHHY & ildied [eréinng materi al s of
ormula (VII) are prepared generally as descri bed

under rocess (a) startin .
{ GAATEPATRRON P i ECHinF o Sy BOBH R Lie gompongs accggin to
procei€36Y ik BS el duMISRIr cBhdifidns dfF9i8eI-Craftpbéylatiod, e.g., in the presence of

aluminum chloride in an inert solvent, such as 1,2-dichloroethane, followed by
hydrogenolysis, e.g., using palladium on charcoal catalyst, preferably in acetic acid as

solvent, at room temperature and about 3 atmospheres pressure.

The starting materials of formula (VI1) are prepared generally as described under
process (a) starting with an amide of formula (I1) in which R represents hydrogen, €.g., as
described in Moser et al. (1990), supra.
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WD 2008/ 002853 PCT/ US2007/ 071979 The preparation of
t he conpounds of the invention according to process

W@ 200806285he carried out under conditions knownCT/HS1008071979
art for the hydrolytic cleavage of |actans, preferably
with a strong aqueous base, such as aqueous sodi um
hydroxide optionally in the presence of an organic

Wj' gfee&a{ﬁl fé)?\lo thsegclcir/'fﬁogc}upg% ép tﬂg?hvgﬁ@c&r{@%rdi% Arggeasts":(g) can be

carried @pemaidr yomntitiarsi Knewniimthd. 8t foPtiedydrdidic c]hdié@e Ggéctafﬁse
prefer%ﬁ(g?ﬁ&eagstﬁcip%{éqglggysd ts%:] Is@c:;hsaasogod{egpgu J)cﬁy&lr%%%& d%eoptlonally in the
presehes ofldreorgAic Waler MiisEble (s¥ventRéudiBas mithaaolrat RlexatedRemBerature in

e i RIS S B AR e

advant ageously at el evated tenperature, near
1G®€,oxhdolel§tatlmg m atetiatspod forchuts (|X)"mefpmpané<abj Nl-acylatlbn ofa
diarvl eN 5. ((%qe R4 R3 wherein R and R3-R5 have
'aw?fﬁm RYPIBUREREG her ei nabove. Cyclization of a
compound of for I) is carried out under
[ fts alkylation in an inert
Io;lm)enzene, in the presence
e.g al um num chl ori de

sol vent, 15 such ag
of Friedel-Crafts c
and et hyl al um num di chl ori de
e.g., at 120-175C. The st g amines of formula ( X)

can be prepared by an U I condensati on and ot her
nmet hods known in the art, “89., R Buchwal d coupl i ng

reaction. Esters of the carboxyl i‘c acids of formula
(1) are prepared by condendhtion of the 20 car boxyl iC

ner S ind R B 3 B Yoot b PGSR nRHaE prferay
chloré‘éééfyﬁéfﬂ@rrub RfvdrdaddbtRishsit elevated fgmperatiin®|e.g.Shedr 186°C, to obtain a
benz&ébchl or %1@( tate, according to -9 WO 2008/ 002853

comppyfid pidbe e
CH;Cl
LA

Rs

el eveyed tenperature,

(X1)

R
wherein R and R;-R; have meaning as deﬁn;d hereinabove. Cyclization of a compound of
formula (XI) 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 starting amines of formula (X) can be prepared by an Ulimann condensation and
other methods known in the art, e.g., a Buchwald coupling reaction.

Esters of the carboxylic acids of formula (I) are prepared by condensation of the
carboxylic acid, in the form of a salt or in the presence of a base, with a halide (bromide or
chloride) corresponding to the esterifying alcohol, such as benzyl chloroacetate, according to

-9-
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met hodol ogy well -known in the art, e.g., in a polar
sol vent, such as N, N-di nethylformam de, and if

WO 28002883 f urt her nodi fying the resulting prodeCt/USH0T/071979
exanple, if the esterification product is itself an
ester, such can be converted to the carboxylic acid,
e.g., by hydrogenolysis of a resulting benzyl ester.

el A 1 R8Tl S BEAN B lnamice
and ifttequireaitfuntieer myodifyimgtthe reswiting praglugt. , Fasiexample, i ther esterification

. | .
o e GPLAR g Sy BATREEB8RaRhod bl .
hydrog?ndsipsity biI zresaltidg bEndybestat. aAlss f tixbesterifidation arodlwtpis)w a halide,
or a_X- - -z - . . v .
v S e iR AP BLANS f Ber LK e

nitrate. conpound of fornula (la) in carboxy-protected form
and subsequently renoving the protecting group Rb. 15

- e . . g . ‘
C B A ERHRe! GE SRy P 4 R aL L bbRnsing o
salt of e lcarbokylicacahof dermvlaN Habmye withf earapaud, of farmaila
t t f Ht [g@ t t bout 100C,
enperature range o rg%)_rB _2 ?‘)I‘Rg ure 10 abou

h r$referabl y at a range O .g., according to
WheTeRe procedure described in U S. Patent No. 5,291, 523.
XTde lewing godug; lredaci d of forrmula (1) is preferably an

al kal i netal, sal . 9., the sodium 20 salt which may
Rpls %?%B%yé%rofeﬁﬁ@é grlﬁ’sp’Leavi ng group X is preferably

o ol i 3050 0 N SBBry Br ¥l susesvents g

the pfcaedtiog grqupRecti ng group Rb is preferably benzyl. The
resulting benzyl esters can be converted to the free

acs,ds . . ] ; ‘
ST ] BB LSRR b RSO S r c.
in a potar okentc suchcasdV.at-dimethydfpimarmide pataste tnperagiire tiarier of Pagm
; ) . .
tempf UL ERERNL oL, Ferb BT ArdhSe BONIE, gt Bech @R o the
procetoveetessribed infd Sniatent Wb s5,39H5P% ocesses for their
manuf acture. -10 WO 2008/ 002853 PCT/ US2007/ 071979

The salt of the acid of formula (1) is preferably an alkali metal salt, e.g., the sodium

salt which may be prepared in situ.

Leaving group X is preferably halo, e.g., chloro or bromo, or fower alkylsulfonyloxy,
e.g., methanesulifonyloxy.

Carboxy-protecting group R, is preferably benzyl.

The resulting benzyl esters can be converted to the free acids of formula (la)
preferably by hydrogenolysis with hydrogen in the presence of, e.g., Pd/C catalyst in acetic
acid at atmospheric pressure or under Parr hydrogenation at a temperature ranging from
room temperature to about 50°C.

The invention includes any novel starting materials and processes for their

manufacture.
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Finally, conpounds of the invention are either
obtained in the free form or as a salt thereof if
W@ 2008/06286311 Ng groups are present. The aci di c cRepUMWEFE071979
of the invention may be converted into netal salts
wi th pharmaceutically acceptabl e bases, e.g., an
aqueous al kali netal hydroxi de, advantageously 5 in

oy SR SRR 9884 AyBEIAE o, BHEb s

therebfif salttfbrenifg gmupe apEopresentby t r eat ment W|th aci ds. These
or other salts can also be used for purification of

! e R oo PR B B8 e AP lal B R3hlheifto Wit SRS Wik
pharrﬂh@h@dllgr&b«:@tatﬂ@ dasdseelgl lam. aq@enmmdhélsméfa'l Eyd;oxida,aqiwamiﬁgeously

in theg%é%%gsﬁ grlig r algcg'bo |§ Solt af%a % I‘é&t@r Qﬁ:(?ﬁol Resulting salts
may i carveadd mtcsmletf&e c'BhEp&endH b’y frmtmedt wigh geids.wi Inése or other salts can

also t%euﬁegqm Etgg F%tlogxsdf Fsli ucgogﬁ%%ﬁn% 8E{aﬁ!e8?aqnqﬁ?r88ggsa &s are obtained by
reactioh twith tiee ggpropriateaminey leigc, dmhylammuehd tre like.
(Cl- C4) al kanecar boxyl i ¢ aci ds which, e.qg., are

ag:? Erpﬁ’otu'ngﬁtoﬁgegrgvteﬁfg Ré\;"b# guns%‘?n?é? Be gon 8. car oxyﬁ!&abiEi addition
salts, aspeleallyqzr@rmam(mbalb' acseptablaiselts. rr‘éﬂ!&ﬂecar@ forfnerae.0c Withiinprganic
acnds Lgc%h a%smlﬁlé‘dal gé&% éj OX M cl:Jhg ra?:]é ??hgﬁyhoﬁc 8r hycgﬁléfé’?le la'cfri}l or with
orgaran:: catboxytic gcnds as;palas|(61-6£)alkghenaam>@h<ae¢ldﬁ whichyg.ghare
unsugstﬂg 8r é‘m)s |t?1wdcl?)ﬁ1%kgieur ?éﬁ rég@ﬁ‘a% Iécg& sog;%p\ ak %?iu?#%é Blnbr?saturated
dlcar!mxyhksamﬂs erg poxalicrsutisic matemlordumsu@g@dxsucb@s wd@xyca@iyoxyhc
s USRI, MG i AR SNSRI
glutamiocasid) for itk ordaminesulfehiataicionssich dsdCwéelalkylselfoniegcids, e.g.,
meth%@«%&ﬂ&ﬂgﬁcian& J&Sul&%@%%mbﬁ‘ are &%uggftﬁba rgﬁﬁétlfuted e.g., by

a compound is referre
halog@onﬂ?eecfmredxamosaitesfgrmedlmw hysiadahldric aglds methaneadtaiic acid and maleic
acid. provided such is possible or appropriate under the

circunstances. The conpounds, including their salts,
can also be obtained in the formof their hydrates,
oriniviegd Qfdbe oloke relasttﬂneblnmwﬁﬁ@dhﬁ free cp@ppunds and the compounds in
the fcﬁ'ﬁyocfttﬁé t\lvﬁ eVgF? WE%feF#@é id"lhtthlg%nt'éﬁteg corresponding
n have the fo

g meaning wthin the scope of
salt is hlgo ptendedt pnomalemsu@nls nessiblesr gppPlipiecNdgihe siregmstances.
Phar maceutical |y acceptable esters are preferably

'ﬁ'@ gouh8s, nqtﬁule@fHe\fes%Itmaﬁ leoq{eeoﬂiéiﬂé(@ irfthe k&nbéf their

sol vol'ysi's or under” physiol ogi cal conditions to
hydragtes or ingludeoter sobyentgised for ther @ystallizatiopnul a (1) . Such

esters are, e.g., lower alkyl esters, such as the

nmet hyl or ethyl ester; -11

The general definitions used herein have the following meaning within the scope of

the present invention, unless otherwise indicated.

Pharmaceutically acceptable esters are preferably prodrug ester derivatives which
are convertible by solvolysis or under physiological conditions to the free carboxylic acids of,
e.g., formula (1). Such esters are, e.g., lower alkyl esters, such as the methyl or ethyl ester;
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WD 2008/ 002853 PCT/ US2007/ 071979 car boxy-1 ower al kyl
esters, such as the carboxynethyl ester; nitrooxy- or
woRasosssxy- | ower al kyl esters, such as the PCT/US2007/071979
4-ni trooxybutyl or 4-nitrosooxybutyl ester; and the
like. Preferred are the phenyl acetoxyacetic acids of
formul a (Ia) R CHZOCI)CHZCOO—I NH RS R4 5 R3 (la)
wher ei n and R5 have ni ng as defined
carbaRi N AL eSSy S ASIIR GO MR TG0 afrosooxy-lower
alkyl Bﬁéfsrf&%t’ésl tha ulnitr@s@g Byt 4eniad dosy iUt le€ @ antiGhe like. Preferred
har maceuti cal |y acceptable salts represent netal

areﬂseame@yag%rehvaggﬂ%\w% Phfeme 48) salts, e.g., sodium
pot assi um nmagnesiumor calciumsalts; as well as
anmoni um says, which are forned, e.g., with amonia

and nono- or di-al kyl am nes et hyl ammoni um
QH C&@?{E g| ni ne and

salts; and with a5 ag
hi stidi ne salts. al kyl group contains up to 6
carbon atons, prefengl -4 carbon atonms, may 15 be
strai ght chain or branehed BHd represents, e.g.,
nmet hyl, ethyl, propyl, butyl, isopropyl, isobutyl and
the like, preferably neth efayl . Lower al koxy is
met hoxy, ethoxy and the Halo is preferably
chl oro, brono or fluoro, ageously chloro or
fluoro. The conpounds of [ wgntion are useful as
sel ective COX-2 inhibitors or as 20 prodrugs thereof.
The sel ective COX-2 inhibitBgs and prodrugs thereof of
the invention are particularly useful for the
treatnment of, e.g., i nf | anm@d)i on, pyresis, pain,
osteoarthritis, dysnmenorrhea, rheumatoid arthritis
and. ot her condltlons responsive to the inhibition, of

whereinR, RsaReang Bs bgys mepnind as Asfingdihesgingbavp &y gompounds of formula

(); aﬁmﬂﬁm@e&mawoéataateesﬂtswre@ﬂ de effects associated
wi th conventional non-steroidal anti-inflamuatory

agent s. -12 WD 2008/ 002853 PCT/ US2007/ 071979 The

amheem@bémdawmepﬁab@%aag eepmmmetabhles isaclvag alkalinednetal salts,
in.vivo tests using. advanta

... SO, FateSSira JHROT SR o IR Sel sl S mSifinsals. which are

formed, e.g., with ammonia and mono- or di-alkylamines, such as diethylammonium salts;

and with amino acids, such as arginine and histidine salts.

A lower alkyl group contains up to 6 carbon atoms, preferably 1-4 carbon atoms, may
be straight chain or branched and represents, e.g., methyl, ethyl, propyl, butyl, isopropyl,
isobutyl and the like, preferably methyl or ethyl. Lower alkoxy is methoxy, ethoxy and the
like.

Halo is preferably chloro, bromo or fluoro, advantageously chiloro or fluoro.

The compounds of the invention are useful as selective COX-2 inhibitors or as
prodrugs thereof. The selective COX-2 inhibitors and prodrugs thereof of the invention are
particularly useful for the treatment of, e.g., inflammation, pyresis, pain, osteoarthritis,
dysmenorrhea, rheumatoid arthritis and other conditions responsive to the inhibition of
COX-2 and are typically substantially free of undesirable gastrointestinal side effects
associated with conventional non-steroidal anti-inflammatory agents.
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preparati ons of human and non-human origin. Said
conpounds can be applied in vitro in the form of

wWE 008002863, e.g., aqueous solutions, and in viRQGI/US2007/071979
advant ageously orally, topically or 5 parenterally,
e.g., intravenously. The dosage in vitro may range
fromabout 10"5-10"9 nolar concentrations. The dosage

9 3 e SCAMIRO 5 f p on
advamtgge:tglslmianFiatsl egi,cals, micepdods, Hmnkeus drel Id@medmﬂaoreehzyme
| es
rer 634l R P15 S 1B BRI o e

form G¢IRionsihe. @i adqueous soldtiorey; and éovivanadwantageygusly peally rtopically or

parer\lf?fg%_gasSaﬁ?ﬁeglgpgboﬁﬁ%ﬁg%aag%.{.ﬁlvjtr%gessyvr%hh%oun dgﬂ(os 10 10 molar

concefationso nThmddBH@éD/rdwl/mtrmgl rangeh depsndéry arothe aiute v admlnlstratlon
congen tio |ncubated with 30-50 units of
betwesiiy 4 qu E%‘%P%iﬂ{f Mk%n COx-2 and henactin (1 pM
for 30 m nutes at 25C, followed by incubation with 100
p \Iheer bl by il ipir@petiesazaincbeadreandristrated lim taisteewe ll-knayarbiv ttihexas, e.g., as

sosc B ULS BN ST bnpap e Rl ) Tor o7

oxi di zed TMPD at 590 nm The COX-2 activity in the
pr&@¥2dshibition issdeteroripestin dinienzymatitinedra assapusing a commercially

avallé"o(f%klycgéﬁlg{]a%rc Eél%c?é? M‘OUt test compound. COX

ned in vitro using cellular
assays for |nh|b|t|on of both 20 COX-1 and COX- 2.
Célhetkstrcomponnd (Stegk solidion iy DUSR fikfedwitlh puffeqite various

conc%no@c?%re' |HCL§HE?e th 8090 Qﬁﬁ@gf pﬁglf" ibd ?ecoﬁﬂaﬂan& h@thaﬁ R®X-2 and

_ 3gpros andln synt cat al zes t he
hemactip ¢1 IJMMQH dnisutep af A5° Cprqu@w&glbamum%qmwﬂb P& LuMrasaghidonic

acid %ﬂ? chﬂln%trﬂ:Céu@strJ B \NSIE YRR N‘W’%@érﬁetﬁhep 6ﬁélfi"yién‘é8ramme) for

constitutive formo enzyne

5-7 nimpeal %6°Dntnj@ead 9% cele@rpetrﬁ@éietets‘ilv'api MZ%T"QPBW |$90 nm. The
COX-ifZﬁﬁIQ&ySInWP%E% SeSst cbﬁpﬁhﬁd 3 c@ﬁ%aﬂeo@tﬂ‘tm attivity for control

' tion I's determned in the cell-based assays in
withogt tget compoudsess the in vitro activity and selectivity
for COX-2 i nhi bition, using a prostaglandin E2

| BURAA ﬁ%ﬂ%rﬁﬁ%’d Kivitdo usTrtbecéH@iaF Gsdtyk |fd)rﬂﬁﬁ1b|ﬂ6r€of both
HEK- 293 EBNA cells that have been transfected and

COXtiaansl GOXtZabl e expression of either reconbi nant human
COX-1 or 30 reconbi nant human COX-2, respectively.

Oed:élrénaa%esﬂsabﬁésmigtca)ntnm&{%rwﬂel wall-Hoh ih Bhendrt 6hd bam on the
is perforned. Both cell |ines tt
fact thRtTRE GORpORFENEAPIASIadiAST B svnthase)saialiras GissistsTating step i
prostB§HAhEISSPRRESS 8 Sarachidonic acid. Two enzymes mediate the reaction: COX-1
is a constitutive form of the enzyme whereas COX-2 is induced in response to various

growth factors and cytokines.

In vitro COX-1 and 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;
immunoassay (Cayman PGE; Kit). The cells utilized are HEK-293 EBNA cells that have
been transfected and have a stable expression of either recombinant human COX-1 or
recombinant human COX-2, respectively. Cells are plated out into 96-well plates in which
the assay is performed. Both cell lines are pre-treated with compound dilutions for
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30 mnutes at 37C, then arachidonic acid (1 NM is

added as exogenous substrate. The supernatant is
wharoseesssl 15 m nutes | ater and the producti onPOf/URIBEZ071979

is nmeasured by immunoassay. For | C50 determ nations,

conmpounds are tested at 5-9 concentrations in

singlet, duplicate or quadruplicate replicates at each

concentration (highest concentratjon 5 30
30 iR o R HEPGHaUTRE 350 L AL Fat o) 8.8 pac kup s, gThe
supeitataht mfamtydl)w‘mrnutesa@tob/r amwhmgrur¢<a1dimm of BGEpisonéastieati by
0 i nhibition vers

) a plot is de of .nean 0 . .

immuBehtsainor Lot ArmaTiess. comiburHs el e 5 Heenraenyn

singlé!?d%dttﬂca’ﬁte %r Q@écﬁﬁ@ﬁ:@fe repiatds at ehatlh co?&etratdﬂre(highest concentration
effects on each e are conpared to asses

30 uNje Thereant PPN oh R (SBRPSFD BCoeTS NotYFAIed P geqund) for

each aBRcRPstich is RAichiatddoa pict ihade deineamPaiabibition varsas loghadngpound

concgon o oS A PELRE 4 e b i
effecl¥RIMYEA lef2Ymé ald contparéd Redssess selkdtivity fop ihibitiseaf @X-2de
(LPS) (10 pg/nmL). For this assay heparinized human

B3 ook bRy 4% fpumPaF ] ArARHe bkba wher
COXaGk cundtiytivaly @xpressebincldtoletsaraisCOK+2yexpesdiqoris thdatédin
mondgigeBt 1R B5 i Rk BoRSianbtaree (1S BEAfuER TRl B assay

hepah®iz&d Burfian bBlabais divideCmbptwnaligjuatse one $eradeasuriag TkBaproduction (a

' : Q.1 0. i
surop i 5dia S 01 EhrbAARY albel ol oAbl ARalell
surroghte foCOREDAANRY) B he BidaR)s ageiexr art ipoetreateBABY tesBEoMgunds for

dded, . _the. bl ood i d f
one g BRIDTS SISt AP g AES Boied et Rce b s from
0.1 nNOtordoD iV Lisingvadlf log inceasesiiybbndentratiatsi Givo. médsues inhibition of

[ bat.i i th 318 I .
v A2 L AN R 5 4%, S B Ponrpmos e
one ] PGE, pryduntionTi enemsnrent afteP(BE adaition Bt BRS({ @ pgimL ) ifeflowed by

ovor S oA, o TR ARSI P NGRS conuge o

250 54 br10 ivhites Bhe°C evedlisctaferypn.o3hagimanolis iPGE, aracTxBs angsiest in the

oo G ARl S50 A a3 b Dosins
Inc. (ARRiABbAr| KN, dhkdeviets ofgrastaglamdin in saghcahele anechoimalized to the

a. 4-paraneter loaistic f i O j
percgs S TRuSPkh ot titeetBiiongf i ieREodipodina, The pefoprt
inhibition da@ fei¥ach danlor isi goolzn axsiSited tand-Eamheter kgistiafungtion using a
0.10 pMor even lower. Preferred are conpounds for
reIr&RAi°th the ratio of 1C50 values for COX-1 and COX- 2
inhibition is above 50, advantageously in the range of
abl@ys valdss- fbd &dmpoundk iofjfoemulaRtrin thes®PX e, inbihition @ssaygiang as low as

avok GRS A B3 s S AP P s o

COXehandiSOXy? imhibitjparié abonech0, BxlvantagecOSX-2 thel range picR®U} HRg-1000 or
highér’.a‘\#%} egaor%(ﬁl%,—tﬁle ?&%Mn%ﬁ&l PMes(\ﬁé/rg)observed based on the above described

assay, average values being taken where more than one assay was performed:

Example | COX-2_Blood IC50 [M] (Avg) | COX-1_Blood IC50 [uM] (Avg)
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-14 WD 2008/ 002853 PCT/ US2007/ 071979 b5a 0.1 155 5e

0.073 126 5i 0.295 129 5k 0.165 183 5m0.17 127 The
w0 ndoslodssdN of prostagl andi n- E2 producti on propC/Es200y071979

COX-2 is determined in vivo in the |ipopol ysacchari de

(LPS) - chal | enged subcut aneous air pouch nodel in the

rat. See Advances in Inflanmati on Research, Raven

Pr ess—{1986)—J—Med—Chem—Voh—39—5—p—1846
(19

- J. Pgthol ., Vol. 141, P, §83-495; and J.
Pat ol | vo| Y1134, 'pp. 147-156. | P8male Lewis rats dre
anedt hetized and then dorsal airn pouches are prepared
by |8¢bcut apeods i njection of 10188 of air through 4

. R : L o
st erlil-e—0—45-mecronr—synrge—adapted—Ftter—SHx—oer—7

dayg after p ) ration, the air qggches are injected
with 3PS (5 Bé Ser pouch) suspend&d in sterile
phosphate biffered saline. Conpdunds for eval uation
are Eﬂninis eried 10 by gavage ond8Bour prior to or two
or S chal-enge—Fhe—poveh—eontents
are rveste ive hours after LRES.,chall enge and PGE2
Ievepgnpresaﬂﬂgin t he pouch quiJ?7are neasur ed by
enzyne | munoassay. Illustrative of the invention, the
conmpound of Exanple 4(j) inhibits PGE2 formation by
about 50% at 1 ng/kg p.o. Anti-inflamatory activity

SRR T BEy B Ro e O RST PRAL LSBT EOpf 2 didmined
in vivplimthedipopolysacChdrlen£BS)-ehallahged slibsutainbews ainpouch model in the rat.
t i, dal 1 . '
seo MRS PP RSl RELAPI 8100 PSS od DY) Wonfilc 0
p. 1846096 00PARBI. gYolat4l, pps4asdd4aby anchi/gRathok, Nah 1Bdapp.\147-156.
dosed with the conpound dissolved in 0.5%

gﬁ*%lg fja\lvfélrgéeare %éﬁﬁetfi?ﬁ ana WHen d%rQal %irrﬂou&%sﬁg p?épailed by

carrageenan n sa e 1s 1nj ect ed' I nto | .
subcstabeqisdnjeationrafdioamL of ait theougbfa steviile @.45amicrati eingeradapted filter.

i i idn® I With |PS (5 h
e of P p P ATIRL 0BT o WY BRONIR P s oucr
suspénded ip atesilegphosphate duffergd saline. faempeunds forrrvaliiationaiegaministered

| LBS cRherdE MBhb BolidtPcontent

by ga?%??z@?r%hg‘g#a%%?g&%g%ﬁnﬁﬁcé% hé‘;ﬁ%saﬁ%}tar actC ﬁ%g 9 he vveiBoht © _ ens
are hafvested five hsuna@fte0 0BS ebalissge POt RGE20evEIDFTeser in the pouch fluids are
measured by enzyme immunoassay. lllustrative of the invention, the compound of Example
4(j) inhibits PGE, formation by about 50% at 1 mg/kg p.o.

ra - haourc aftar 1 DS ~nhall and
o TIWUU AT U O =T

Anti-inflammatory activity is determined using the carrageenan-induced rat paw
edema assay following a modification of the procedure of Offerness et al., described in:
Nonsteroidal Antiinflammatory Drugs, Lombardino, Ed., John Wiley & Sons, pp. 116-128
(1986).

Sprague Dawley rats (200-225 g) are fasted overnight, then orally dosed with the
compound dissolved in 0.5% methylcellulose. After one hour, a 0.1 mL volume of 1%
carrageenan in saline is injected into the sub-plantar region of the left hind paw which
causes an inflammatory response. At three hours post-carrageenan, the rats are euthanized
and both hind paws are cut off at the paw hair line and weighed on an electronic balance.
The amount of edema in the inflamed paw is determined by subtracting the weight of the
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non-inflamed paw (right) fromthe weight of the

inflamed paw (left). The percent inhibition by the
w@ormpomsdd i s determ ned for each ani mal as t heP@EUSENT/071979

paw wei ght gained as conpared to the control average.

The gastric tolerability assay is used to assess gross

uI ceration in the rat, neasured 5 four hours after

adni rati nof h te COJTpouU IS ..
von e B, PR B fer B Sl TBRY iy 398 kb on
the cérﬁﬁdiw:\d i©determipad for@dﬁﬁ\ anigtat ae thequengent pdwiweight g&ined as compared
cell ul ose vehicle by gavage and sacrificed by

met
to the.cgn llrf""&ﬁ%? de inhalation four hours later. The

stomachs are renoved and gross gastric | esions counted
armthergaasid teldrabiitygassay ist isedtto basess @sossruldeeatgntin ffer rat, ameasured

Each exper, nta ns t e foll - .
four g Bra syt 8 Rt GotBvbl 1% B50¥Binsd sRtes otows:
and di cl ofenac as a reference conpound. Data are
c Malel Satagnie Dawiéyerateane fasted) everoightladmiristeredaogpound in 0.5%
th an l.enqth of .
et S REDEHERT bbb Aty HORbH iR et o pours
later. gTruaanomadhscare removeﬂeamtegmhegatm lesion$ neurdedhard measured to give

n ma
the i R osth pRPHA it BrfyePS Boat It ST rcpZ15% ats e
groug)h eeltidaontnal stesf cdrﬂr;muﬁdaapdi dslo&rac%saeneferemdewommn(bf
any gastric ul cerogenic effect at 30 ng/kg p.o.

| &3 % eng%chlﬁgg e hb¥n ﬁ@rﬂb?reof%bﬂefg mfﬂugxhéﬁ@§w@r{b@1 of

the e est nal er mea
ulcers fromgmstbe groupandeasithé ulcpr aneX fid).cati ve of intestinal
tolerability. 20 The nethod used is a nodification of

a procedur £ ?%ga'r@ gllc%ts in FYRUPY ulRef incideNSd - 11,

pp. 1652-1 d i ased on the fact that ‘
wher@?&é?ﬁwi:ﬁ@nég is %ﬂr&%ﬁoﬂ%ﬂi sle ih&Re gr%%?wntﬁ@s‘?@n 1U@%"§ﬁéldence
of sna

_ intestin permeabil1ty, i s increase
is1).NSAI Ds. Groups of nmmle Sprague Dawl ey rats (; -> 12
per group) are adm nistered a single, oral dose of

t Qflst draﬁ&H@fQH? thvehtiof eCd dingBlind & 8t thie ExaRip\daadre @Bsentially free of
lately I ow ng conpound dose, each rat 25 is

any gaémcmlcgme@mjfpefatéﬂmbspm per rat) by gastric
i ntubation. The rats are placed in individual

MhREMd fol&rapiRE c%n%egievé}ﬁmféw@ masblmag QiHie &ftbct bRirtéstinal
Uine is collected over a_ 24- Vp ? f our
permpabjlity. Lagkof ingiaass iareanezhiityis 'Bfi@t' eotR ?%'ea'rta'géﬁﬂ

sacrificed. To quantify conpound effect on intestinal
penfeaﬂbuhbu U¥ed IshemBdifiEiondf 2 rscddUisbyDades ehli, PhataRes.,

Vol. ﬂ&b?i}t%@ &%@?M@tnhzgtg%goﬁtﬁe{ﬁ n%gcgrgﬁ@ %fforglﬁl administered

SCr-EBACA Aratier aF Slall tsstingleaheatsliitpas iMeeddisel by NSAIDs. Groups of
male%%trggrurg Sf\ﬂef ¥at§ ?zl u;le?tglronu%) E‘:\rheea n%”s%/era}/ a smg% oral dose of test
compound or vehicle by gastric intubation. Immediately following compound dose, each rat
is administered *'Cr-EDTA (5 uCi per rat) by gastric intubation. The rats are placed in
individual metabolic cages and given food and water ad libiftum. Urine is collected over a
24-hour period. Twenty-four hours after administration of >'Cr-EDTA the rats are sacrificed.
To quantify compound effect on intestinal permeability, the excreted S'Cr-EDTA measured in
the urine of compound-treated rats is compared to the excreted S'Cr-EDTA measured in the

urine of vehicle-treated rats. Relative permeability is determined by calculating the activity
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WO 2008/ 002853 PCT/ US2007/ 071979 present in each

urine sanple as a percent of the adm ni stered dose
W@Ra081002863 r ecti ng for background radi ati on. TPEI/US2007/071979

anal gesic activity of the conpounds of the invention

is determ ned using the conplete Freund s adjuvant

(CFA) -induced hyperal gesi a as nmeasured in the rat.

resih 1 B P BB ST R B A

backfroUhdmidiagioFA i nj ecti on usi ng standard paw- pressure
apparatus (Anal gesymeter, Ugo Basile, Mlan). The end

poﬁ{étar{ﬁ ()gsgtsglr(agzﬂ ﬂéosfo %ﬂnﬁmrdgwglpe%\ﬁi\ |{>r‘f'g, e't{}Fhlned us Jwg the
comme:thmLmﬁEsrauananaQ(]ﬁA) -ichuated hypérelgesne(asmeqasuxﬁei io theerah oF ity pl of
CFA gﬁ&%ﬁﬁég Frﬁgﬁr?eolﬁftﬂl %Bpgaglc ﬁt&%c)]gce ﬁvéa{hq%s%?gfsoéré gg\feﬂgl{\g@ Bﬂor to 24 hrs
follovamg SRAshjectoni use staridaed pmeﬂsereoapparaausj@gmlgssymeter Ugo Basile,

Mllar\? evag §3$ pglln{1 g t% o”' ! Sam?\xl?héirg\%lpolr“sﬁﬁlﬁgingg g@ﬁ{&%ﬁ%él”‘gﬁ dissolved

KOs Y per Al 9esi .
in 0.530 thethytdeilbivse emd administerpd edally card/fosher rpeeptiviesthreshold

R

groumfi(iammlalsirlacteaverdfélmet vadficlé beomsdgsewnidempbdundeThe results are

e

inhibitibrh etthe poeadmsbdﬂyplemgasranaaeme\iad (8D fok aashncarppiriving lisr¢alculated to

arI y anti-tunor activity can be
give %’éﬁo%g'rgt[ﬂ’?%g?%p% “known anti-tunor ani mal tests.

The pharmaceuti cal conpositions according to the
i iheranitieattheitie effed ©f theudomdsiuads of the ventiasy can besdriprmiged in the
) r pi cal and parenteral
well M(?@Jnc% ?rﬂ@?&jﬁbar}ttaﬁﬁ%dtggmlthel ftr?gl uding man, to inhibit
COX-2-activity, and for the treatnment of COX-2
dePeviarestiectsi copragedesmonstiated dmpell-seowim ophthalgtic aesay msineds.
Simllg{l])(lgt\t%ﬁ{ovaew tgg:hﬁ Bkl rRnEir#8d i WERRAYH SHti-tulfer anlmal tests.
[ ntion t 'one or 1 n conblination wth ot
t herapeutic agents, and one or m)re phar maceut i caIIy
acceptable carriers. 25 Mire particularly, the
phar maceuti cal conpositions conprise an effective

C@ﬁezphdrmabéutfchl% it'iBhs Qéco<?'d|ﬁ'i§3 hﬂ‘ﬁé'l%nm% those suitable for
i nhibiting of the invention whic

entergl; §4¢unt Pfét’l' Pvef:ﬁaé éraaﬁdeoml fonich Apd P?W@teé%'tqdm'?'§tr%¥?8 1B
mamfriafte irRfdfgt Ramtth inhit @OXINERIP andhi6r tRE freatmet 60CORL2 Y

active conpounds of the invention are useful in

depepdentdisordare a0 GORRYIREAR SITREtYP amANPbef 3 P'&‘?@aEB'Rﬁ'F?'E' 3gve

compting bof BRtihveptisNitREr 21B8E 86ih dombinalok With BiHer tidRasdutic agents, and
adm xture with excipients or_carriers suitable for

one Qimgrephamagestically aﬁﬁ?@?ﬁ'@ ciriersy 7

More particularly, the pharmaceutical compositions comprise an effective COX-2
inhibiting amount of a selective COX-2 inhibiting compound of the invention which is
substantially free of COX-1 inhibiting activity and of side effects attributed thereto.

The pharmacologically active compounds of the invention are useful in the
manufacture of pharmaceutical compositions comprising an effective amount thereof in
conjunction or admixture with excipients or carriers suitable for either enteral or parenteral
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WO 2008/ 002853 PCT/ US2007/ 071979 application.
Preferred are tablets and gel atin capsul es conpri si ng

W@ b@saeassye i ngredient together with a) dil ueP@®US2007/071979
e.g., lactose, dextrose, sucrose, mannitol, sorbitol,
cellul ose and/or glycine; 5 b) lubricants, e.g.,
silica, talcum stearic acid, its magnesi um or cal cium

appllcﬁlfl?]rzj eerfglnoerdgarg ??%egl% g‘é? gﬁfagp L¥I %%er%f c?g{mp%r%&l %é a@tv%cfrhgq'gdient

togetheasiith, gel atin, tragacanth, rmethylcellul ose sodi um
car boxymnet hyl cel | ul ose and/ or pol yvinyl pyrrol i done; if
d@é@l@@ntaoe N Iaﬁt@ﬁrﬂ%pawsslcr%egnan@to SEFRitS!, calfyigse’ andor
cMe€ acid or its sodiumsalt, or ef f ervescent
m Xtures; and/or e) absorbents, colorants, flavors and
S \bpdtigrivants, e hnjséich ablcemc stiepisatid otssnagresmneblecramw salt and/or

t t d
ot e PR A eous y prepared from fatty
ey sHdRRS %, MHgRaRTh emﬁq.n&alsmcaté%t%m&et gélﬁﬁn Rayadihth,

sterilized and/or contain adjuvants, such

prregibyicsliigse ssogiim F%’Pﬁ@/m%ﬂw'w@seﬁnéﬁﬂPQ'W'QY'H@m"“"e if
ageBtsy solution pronoters, salts for regulating the
osnotic pressure and/or buffers. In addition, they

may disistegaoty, aig stdrbless, bpan, algeit agadbf i¥s saliuralshig or effervescent
subst ance Sai d conpositions are prepared according
t(ﬂnétgﬁa\?eﬁﬁ(mn m xi ng, granulating or coating

rf%t)mmésbeh@easﬁdmsehyvoraaﬂd s@adtahdrsabout 0. 1-75%
preferably about 1-50% of the active 20 ingredi ent

Tabl ets may be either fllqcoated or enterlc coa

2 BBFEb AGOBORESIRAIS PTBIANY, FHUSDIfe SEIoTE PR pEs pensions,

and sﬁ?ﬁé’@ﬁbﬁéé é’r@%d@@rﬁta@éﬁl&ﬁ@ﬁéﬂﬁed &Bﬁi faBpemARIdNe @ lsdﬁ)ealﬁlons Said
fective amunt of of the invention V\%glllzmg

compggifipnspay hﬁ§%¥rﬁ4‘%€é’e§ﬂ%°’&8ﬂﬁ'%?‘§“¥% §Heh apRESEYMGeS

wettlr@“@rémﬂﬁfyﬁ@ dhtsy s@@ﬁ&pﬁrahio&@ Aalts fdr$e§tﬁatﬁf§&h§ bsmotic pressure
e throu Eh the skin of th

anc] B < il e nsi a5 ROt S BespebsalR bl substances.
Said @@ﬁmgut&ine @r@prb@ﬁ&euwcmmg&b coBventiondl nviging, granmatirrgl dr@oating

d optiona g rei ers |
method, PBRNED: PRBGONBRAEou O i Se iDL FRB b G active
ingrediBft. skin of the host at a controlled and pr edet er m ned
rate over a prol onged perl od of tine, and neans to

¢ RSP 1 S B gebien o Spleric 2PrgH =oE0go tp refpgs known in

the agki n and eyes, include

Suitable formulations for transdermal application include an effective amount of a
compound of the invention with carrier. Advantageous carriers include absorbable
pharmacologically acceptable solvents to assist passage through the skin of the host. For
example, transdermal devices are in the form of a bandage comprising a backing member, a
reservoir containing the compound optionally with carriers, optionally a rate controlling
barrier to deliver the compound of the skin of the host at a controlled and predetermined rate
over a prolonged period of time, and means to secure the device to the skin.

Suitable formulations for topical application, e.g., to the skin and eyes, include
aqueous solutions, suspensions, ointments, creams, gels or sprayable formulations, e.g., for
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aqueous sol utions, suspensions, ointnents, creans,
gels or sprayable formulations, e.g., for -18 WD
wQo@8/a32853 PCT/ US2007/ 071979 delivery by aerOBUB2007/071979

the like. Such topical delivery systenms will in
particul ar be appropriate for dernal appl i cati on,
e.g., for the treatment of skin cancer for

prop h |actic use in sun_ creans, |otion

delivery,By pieso! ar e Fies Sushapricdl deiNemsistms Wi‘t'" gS G B Sgqroprate

for ddrmgl a&fp‘ﬁééifbh egnY&thé ﬁ@atﬂfe@ot éﬁék&béaﬁ‘lc@f edfsfor bﬂoﬁﬂylbbt’ ic use in sun
|nteraneof ﬁ@low

crearpmioian®. YoV AN a8 T (BRI RELo e GYRBSLR o) the present

invenf&iRalelipabiaid hBsbrBink D\ﬁ#é'y& ffthk @éngé&ﬂ 2|90 32001 @hile allowmg
i ncluding cosnetic, fornulatiaons wel [

passageyof (I 1 SLOERATMAVERTES! (THoLAe s RFRPHIZHY ied for use in

top.célqriblsauh cBEENC FMuREEHS Well-RndvireinSha Bl Bbeﬁﬁfav%bhtéﬁﬁ
Fornmul ati ons suitable for t opi cal

solubfizefsestabilizess, d°”'°'§/sefﬂ‘é‘§€'f‘9 geentsrpuess gf%ar'eégér'vg@'ega?omﬂat'ons

suntatﬂe 7&4@@&3 apElQ:raﬂ%H\ arl 9@§refpﬁfed0§g| s dRdebeidsh LS. Rdlertan
pr epar ed descri b 10 U. S. Patent

No. 4;\?@§ B0, §20THHOfar aCURSEIRHUSITRR ceb PEPIFRAECS S ¢ ngs described in

U.S. PRUANIGSD gFR0dRBNASPIEERIENE Or i n conj unction with
ot her therapeutic agents. For exanpl e, suitable

addi ti onal actjve_ agents for use in rel ati
F eaBROUBRS LS InKENor RaY PR ASH PRk ShEreomcharty Hygther
theraSexﬂtciagtehﬁ% EF{Ur gxmglel ?ﬁtbbl@taﬂ@ﬂ‘@hﬁ Ff;fb,?ve AGhtOfF Qb€ i rielgtion to the
ents recited in Internati at en
treatrogt s DospISHA (AISMANIAN BB Heludeqt G e bsqHAs1G RIENS o

radno%@f&cﬂﬁ@ééérﬁs AR M |htwﬂaamaalamém¢$pncaa@? we, t?mfm and the like.
codone, codei ne, acet ano i bupr.of e
Othe iR F19RPHIGRRROHIE 298P TR SS Gasegl o P =5 NSAIDs,
oxy cd&lﬁhbaé&ﬁirféepam@tﬁﬁioﬂllﬁl@rﬁéﬁl tkdngadol, k&orﬂiﬂd&@l @ropoxyphene
ketorrglgg ?%%Cﬁpgggp%%?%q e I| Z%&s}& rggaglagt]sne gabenzg{t)lddlazoles
e.g. Si*dél@]d‘%&ﬁéntlt ﬁlbtélé?lagﬁrhtﬁ%@ﬁltéstgbﬁmm Hepidogabls ticlopidine and the like;
S onat es as zol edr.ona
als0 BIPREAPORES, SUPLARF PR BnER PHEPTRl [P RUONalpofjendionate and the
like; iﬁ&@&t‘a{ﬁst sEtie Bs Agvablativ agtbavbbtatin abweistein] ﬁtﬂvastatln rosuvastatin,
ovastatin rosuvastatin, ast at i
P'taviﬁi%%gfaé(?Fﬁt'%ﬁgg Hiafke] Rzo 23REE8SpPan P PBIER o ferrazoe
esorﬂeBFdzb‘et ealGilyticy camwrmn az.g) ®al castonmpamanti- El..-1beta IgG1Ikappa
antnbé& l%nﬁll{t If%%@l\geas' é@&ﬁ&&ﬂb@bﬂ%ﬁﬁ?{g@&ﬁsﬁgﬁ%f Eers renln inhibitors.
hypertensives, e.g. ACE inhibitors, angiotensin Il
blia @bﬁjumtidhemihhﬁdtﬂér hictiver ingredient mampmm of thietitivention may be

anot her. active ingredi 0 dof i pvent.
admifgraetnE i fianrish; berot ol Rniertge dRre e
sepafateliﬁby &re $dnee o differenioroutesofiadgiirstiation or mgbhmr in the same
h gﬁarat é{% t he sane or different route of
P a"aa YWEddemmYgo"or together in the same pharmaceuti cal
formul ati on. The dosage of active conpound

adriendssage efladtive doppndechadroinistéred syxdepesderdfonthe 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 50-70 kg may
contain between about 5 mg and 500 mg, of the active ingredient.

-19-



10

15

20

25

bl ooded ani mal (manmal ), the body wei ght, age and
i ndi vi dual condition, and on the formof 30
w@oios02863 ati on. A unit dosage for oral adm niBCT/EB100TI071979
to a mammual of about 50-70 kg nay contain between
about 5 ng and 500 ng, of the active ingredient. -19
WO 2008/ 002853 PCT/ US2007/ 071979 The present
| ention alsorelate t o met

SRRt ByStion FvERt e Mottods of srias FerBtiinds of e
invenﬂ@rﬁ@rﬂi fhelr phamhdceuticlly ﬁb@ﬁp\m@sﬁltscai pmlmfaoajtbalcnmposmons

thereof, in m | s r i nhi.bi e .
thereg] EraBiEISIPT BBRANG ok 2400 dahi Feateny,af Gifiogt gt d8scribed
hereih, ¥.¢. aiffEhination, pAin) rheruhﬁtwmbﬁhmsabttbbarthrms, dysmenorrheal, tumors

ost itis, dysnenorrheal, tunors 5 and other
and W%P%éﬁ% ta?égggbsers. Particularly, the present

invention relates to a nmethod of selectively

i m&nlidutdrlygth@@%s%nt mérintlohtrylaies ta anaethed ofgeidutiuély inhibiting COX-2

actwviariareal wifiqohredianaAly thima A veuhel ceppgres

admlrﬁsteﬂtﬁd ©cd mamniaDifr Aeddthéref am gffeutivgl TIOXGE irdibitirgngroourd obé
enti o 10 Thus, the present invention also
°°mpPE'P%PQ53f'UeQ 9t hod of treating COX-2 dependent
di sorders in mammal s, which conprises admnistering to
a Trmmaé presentiaderition raisof relates tefafreethbdr of 13N COX-2 dependent

Lbitin unt of a com und. of t
cisordely T mEPAAK, W ieceh SO RS R o g sl indHBéran
effectivet COX- Zaﬁhlbitlagthmmgnm)&@mpmmmﬂmetmviarmom ders in
manmal s whil e substantially elimnating undesirable

5 Ol PRy, 1hE pRABAE A e Pblls T K oth A bl daing Cox.2
depemlnftﬂ dtsbedeesalh mammhfsgﬂ;nlemb@%eﬂlylehhmrmmg ngd%atrabhtSIQﬁ ef&ects
assogﬁteg th;@%)gg)éelﬁ%l HQF%H})/W %gﬁ%%?gslaaﬁlﬁkgb‘? Prig Q%érﬂﬁal in
need dledreofi anyeffeltiveeC O ez inhibdiab IamOLmtJera saleciive £@X%-2anhikitingygompound
of the J\Yen%gr N‘rlclth{ ||§ ghﬂ)ﬁgntralﬂ ggghgtﬁg b'itﬁwgsac%lwtg

i nflammation in mamTaI s wit hout cau5| ng 20 undesirabl e
gaderesipacifically rsuchueletes 4o aorethempl B.ondteatiog havpiateid arthritis,

osteo%ﬂmlﬁg g&%“a én%rrﬁ? lor |Hﬂgmﬂ%g?'irhﬁ\5ﬁ\9|(al§'lw Ahout ctausmg

rrespond ective anount o a Co oun he
undesnmgas@wmtaﬂﬁlealfmeremm whishangthed C@meﬂ&%tf?@ﬁu@ﬂeﬂ@g to a mammal

in neécjj {I‘%r:’éorf gtﬁ%n{egﬁoddﬂ\g{@ff QiAo _Ix%fg%n{peuﬁ’@of e ehtiGH

I'mtat FHereon. enperatures are gi ven
| n degrees Celsius. If not nentioned otherw se,
ev aBafr fellowing examples efeintasded telustrate thedavesities 20d @re not to be

cons% t?é?ﬂ\é’ Ilrs?lﬁt@ng Y}%?ébrf"b%%pé'rgtum 4rd ghed H-QQgr@Eé Baisfus. If not

ne structure f1nal ro ucts,
mentione@ ptr@ﬁwlae eall eyaporatiens @rﬁgveffafr@?d ander r%d@eﬂpr%ﬁé@ pigferably

betwSdrPAERE 95 AA HYt 4ricied 00 RIWNRGIE= 262183 mbar). The structure of final products,

intermediates and starting materials is confirmed by standard analytical methods, e.g.,

microanalysis and spectroscopic characteristics, e.g., MS, IR and NMR. Abbreviations and
tradenames used are those conventional in the art. Typical are those given below
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m croanal ysis and spectroscopi c characteristics, e.g.,
M5, IR and NMR Abbreviations and tradenanes used are
w0 besoosenventional in the art. Typical are t hPEEU§INBT1979
bel ow -20 WO 2008/ 002853 PCT/ US2007/ 071979 BOC:
t - but oxycar bonyl COD: cycl ooct adi ene DVAP:
4-di met hyl am no-pyridine DME 1, 2-D nethoxyethane 5
DSC. differential scanning calorinetry DM
BOC: N Abmbwmrhyﬂylf ormam de dppp: di phenyl phospi nopr opane

COD i éé)h i met hyl am nopr opyl ) - 3- et hyl car bodi i m de
rc&c:)%‘fo'n de HOAt: 1-hydroxy-7-azabenzotriazole 10

DMAFLAHd'meit’tylﬁ"lﬂﬂ‘%[F'@rﬁ? num hydride NWVM N-met hyl nor phol i ne
DME: ilseh,efhzfnfmétH&{yEtﬂbTe 4t ; .
1-( or onet -4-f| uoro-1, 4-di azoni abi cycl o[ 2. 2. 2] oc
SC:¢ aa@erﬁ?t?&cgf'?%q‘%ﬁ'fé'@g rate) THF: tetrahydrofuran TLC
DMF:t hiviv-fliergthyifocrharoidet ogr aphy 15 EXAMPLES Exanple |
dppp: Anblbhéﬁglpﬁgs%rnbgrﬁganlgﬁt erials A

anil i ne
EDCIp, 11?j"Eﬁthéi‘la@‘“Sprﬁ@t‘h%ﬁﬁﬂ?qﬂ?%’ém\d% hysresblofid®l by reduction
HOAtof 1-Bydtoi ThdabErxofdiazdmet hyl ni t robenzene according to the
y. Proce ut.lin n Tetrahedron, Vol. 53, No. 17,
p 61%'u 1 Lguf umE\gdn ° 4-Di chl or o- 3- et hyl aniline To a
NMM:sol ut V\’dnetbsﬂmQTPtIO"chhl oroaniline (42.0 g, 260 mml) in

SelectﬁG&J"“ G4 Somttny)-4-Bucrsiel Q@taz&ﬁatﬁ?y@l@ C&bctnd bistétafiuoroborate)
reactloﬁﬂ@xture is warnmed up to 50 C and stirred at

Fthis & 4t'8Pe for 1 hour. The reaction is cool ed

TLC: t 0 r othin lagsrperoaatog@plynd poured into ice water (500
m). A solid precipitated and the m xture is stirred
for additional 1 hour at roomtenperature. The

EXAMPLES

Example 1
Aniline Starting Materials

A. 2,4-Dichloro-3-methylaniline

2,4-Dichloro-3-methylaniline is prepared by reduction of 2,4-dichloro-3-
methylnitrobenzene according to the procedure outlined in Tetrahedron, Vol. 53, No. 17,
p. 6145 (1997).

B. 2,4-Dichloro-3-ethylaniline

To a solution of 2,4-dichloroaniline (42.0 g, 260 mmol) in AcOH (40.0 mL) is added
Ac,O (80 mL). The reaction mixture is warmed up to 50 °C and stirred at this temperature
for 1 hour. The reaction is cooled to room temperature and poured into ice water (500 mL).
A solid precipitated and the mixture is stirred for additional 1 hour at room temperature. The
solid is filtered and washed with water, hexanes and air dried to give N-(2,4-dichlorophenyl)
acetamide.

To a solution of N-(4-chloro-2-fluorophenyl) acetamide (30.0 g, 147 mmol) in THF
(300 mL) at -70 °C is added dropwise (keeping the reaction temperature below -60°C) n-BuLi
(2.0 M in cyclohexane, 147 mL, 294 mmol). The reaction is stirred between -60 to -70 °C for
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solidis filtered and washed wth water, hexanes and

air dried to give N-(2,4-dichlorophenyl) acetam de.
wW@0080025350! uti on of N-(4-chl oro-2-fl uorophenyP¢T/US2007/071979

acetam de (30.0 g, 147 mol) in THE (300 m-) at -70

C is added dropw se (keeping the reaction tenperature

bel ow -60C) n-BuLi (2.0 Min cycl ohexane, 147 ni, 294

I Th t ' ' - - 0
2 v 1 PRGSO T NGB e ol g .
The réadti,oib-ngi)‘(thfd ig (stilmec:Zaﬁ tgisdemben_?mré ﬁﬁ.aﬂd@y’pnﬂz_(ﬁ how$ pefose 3N HCI
added dr apwi,se - . The. '
00 BRSSP S5 i s P985 N A o
and é&&i?ﬁ? ;vBPISEtml T: (%A(E(Cj}ﬁL xi3). Thé otgacic layeraduemdnelinad washiedevith
, r4m u r .and:
watefy b0 Aind BresldS S0 Saplele A TMETRERREHp fosidihs
stirredlireetﬂ@n’ﬁsﬁdm_?ﬁessh&ll 1\?D1N|IL)50N\HIJ(BJT, Akx:jdlideéenﬂtatdielﬁltgeﬁ dalgive N-
ver S, sol ve [
(2.4 ¥oror Ppraiheny) aPE g hexanos (1.2 120 m) for 1
hot a zld}utfﬁﬂ d)fd\l—éﬂ,@dlgplo:']@B&odaphéhyll aetain y itle (40.0g, N21 mmol) in
-dichl oro-3-i0 . . '
meolii1 0 b5 .85 Pt naBies R afiiie) * e 8 o8 s g Hatea a
refluﬂigicl) 18hoUry. Ehe vtk i ]:_Géledr‘t:a_md 'trmdsukéat‘s werecembvert enter@duced
. mi stirred a
pres%lr Rttt BB CF. e Mrideis BEo BESRETF=Tatn pfig N NaoH
luti rRidgedvey adjust tieypid taibeteveen Ochinddd. gihegsi isvextracted with
:hl;r'ggtwlfe.bﬁl Zw'\ﬁS Jéﬂ.TTﬁg oﬁe i deg i F-gltg:\émgd(sg. ire .i thh h
PRAAneA QVENMAREY TRSPRIYS ?]w%lesreﬁwgggcg aﬁ 0 aof]% u's? ﬁfgﬁ'p'ﬁfj roug
a flashachbsh ategrapRic 2B inkOwithTa gradiert of kexasegEtheatt give Aitdichloro-3-
ether and dried over MpSO4. The sol vents were renoved

iodoayifes he residue is purified through a flash
c iroaredlotipragfid, 4-dichlowya-ieddahiline ¢3.6di @hmnadl) in DME/water (180 mL/60

n et ' ; it ' ) —
0 RAREGHG G0l Bt L L i R AR g e
mmol)‘m_l‘gée réat_tiﬁ)h/liﬁxmf(e(ejifs sﬁrl@i)am?)@pis bubbled $n fwg deain.i InyI
ri.baoroxj ne pyridine.c .
L e
and I%_ztif :)Uﬁ?i:m:nﬁof\ﬁddithodaumm The lfeactliotﬁmixtuwe is heated to 80 °C and
. | f .
s BT AR LSPGO Bl O b
filterd_liﬁrﬁl \et?bﬁedtvfimrseﬂaefdmm mh.albl_‘tdlﬁlatdr 50 Mhe Theneongania layiex ispeparated
i s a 10 r .
o o QSR b ) e 4S5 o e DB 5 B e
is pufifidd throadh arfashvabivathtographie tblemn(withOa giajlieahdf hexaees/¢tber to give

. The organic |layer is separated and washed with
2’4“W%%ggm?ﬁ|“8d over MgSO4. The sol vents were renoved
antb 4 belutiers ofd2)é-didhtorpariryilardinel# Oug R6anmblirhEtOAC (60 mL) is
r.e i\C I i i.ent qf :
addeﬁggﬁéﬁ({ozﬁ@g% g%gip\ld%géum ﬁ:ﬁk% ﬁre%(unﬁﬂ-lz &'ss psi and shaken for 2 hrs.
Excess H, is removed and the mixture is filtered through a pad of celite. The solvent is
removed and the resulting mixture is purified through a flash chromatographic column with a

gradient of hexanes/ether to give 2,4-dichloro-3-ethylaniline.

C. 2-Fluoro-4-methyl-3-trifiuoroaniline

To a solution of 2-fluoro-3-trifluoromethylaniline (5.0 g, 28 mmol) in DMF (25 mL) is
added a solution of NBS (5.0 g, 28 mmol) in DMF (25 mL). After 2.5 h, the reaction is
partitioned between ether and saturated aqueous NaCl. The separated organic phase is
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25 2,4-dichloro-3-vinylaniline. To a solution of
2,4-dichloro-3-vinylaniline (4.9 g, 26 mmol) in EtOAc

w@ e@smiss3 s added 10% Pd/ C (0.50 g). The pr esBCF/@ES2007/071979
flask is filled wwth H2 at 55 psi and shaken for 2
hrs. Excess H2 is renoved and the m xture is filtered
through a pad of celite. The solvent is renoved and

th ! . . T

wasni ool e Hot! 45 bSO drtBlcenrate

under 18RRI ESsORY tol divedd -Yrordo-2-flbrs-ariflaodneetintardliviel asnan oil. C.
2-Fliuoro-4-nmethyl-3 trifluoroanhine To a solution of

ZD[\/TEE lb;ﬁsrﬁigfabb\i/é 41o%gz(rjwtmmh1lnm trinfeghyiforbxige (28 gndB)mmal), K,CO;
(6.1 B kg SR o B BASAFSbONET: 63,8 e st
under?_a’ﬁﬁifrbéérpélﬁ?sgﬁéré@me%bhﬁ én@woﬁam;ﬂmmb@(e@g, 3¢mol) is

e separated organic, e - 008/[.002853....

addedSronenn T 20ng DRBEReAREL Kt thF CROPH LeACan f fkitioged
betwe2AURONE aNa Ghtursted aduen(eNIE2 $6Y separdted@ngaid lagéreid washed with

under_ reduced mr?eg ure to

2

fresh Brifg Ghb-d0ef WIDMA-S08 0| OBFHSH iy Fedtged ragurgy The residue
is purifie@ by Fliash sierorReyeaghyQEBOmexdfies) tOOIE the title aniline.
trinmethyl boroxine (4.9 g, 38.8 nol ), K2CO3 (16.1 g,

116 ), | adi [ [ [
D. é.—@%‘io%&ﬁ&%ﬁ?‘ugi%ﬁ@%% od & under anthogen

a sphere. ! ' f ' '

o B P ERact Bt B bs Sesorbofaboly B D B84 mirfoiPand
tributﬁViﬁ%’ﬂirﬂehloﬁkfd (GE: ?.,820’.14 nf[rzrtlﬁ) arecaldgeld tooteamtydmmsimnF (100 mL). The

pa i oned . ween,. t .
B T e
adde@,fédridﬁhéd eactiorlisi t%dte_lq'hétHZDIaZaWMB leowsis . Afterenvioling, ¢t teadion mixture
. reduc r essure. .
o SORUS P R R T S
washi@ kédrit'g xsgéﬁtluate&a?etm_s ](cbl}aﬂD-l @y ?HQT with lNIagBIDo and lcomgentrated under

- -2-fluoro-3-tr

o R AR YAy IS, en 10
then 209 @tOde i{ fexhngs t@ivel thendds)red pedadi @dlubm- 2rrifidrometh brE

. 00 m.). The solution is degassed with N2, palladium
vmylaSré]ppaki stri phenyl phosphine (1.5 g, 1.3 mmol) is

a d ot h Li i S 0 .
o i O MBS B0 4 dmon
dissopvﬁdﬁri EiQHhadd Hegassed with 2, amdt1@%Rer it erdrenpliéb%g) iedded. The
., The separ.at ' h ' .
o5 RIS BT U e R B ety Bre, e rescr
is ﬂumﬂ_cv?i_mtl‘i(ljzadbmﬁ]itltlemﬂb rTherfilidu padiispvashed mith fiElsk Et@Hianddhe filtrates are
ur e [ t ' Lt R o
comtifd & e ybh BT RO LI 8y e
of thepvadatilest ynder féduced pBessuref ThneresuitirgyWhite- soli s/ wasteld; with £t:0 and

collected by filtration to give 4-ethyl-2-fluoro-3-trifluoromethylaniline hydrochloride.

The free aniline is prepared from the hydrochloride salt by partitioning between Et,O
and a saturated aqueous NaHCO; solution. The separated organic layer is washed with
brine, dried (Na,SO,) and concentrated in vacuo to give 4-ethyl-2-fluoro-3-

trifluoromethylaniline as an oil.

E. 4-Chloro-2-fluoro-3-methylaniline
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20 2-Fluoro-3-trifluoronethyl-4-vinylaniline prepared
above (4.0 g, 19.4 mmol) is dissolved in EtOH and
walewasesas with N2, and 10% Pd on charcoal (0. 5P@h/usx07/071979
added. The mxture is placed in a Parr apparatus and
treated with H2 at roomtenperature. The reaction is
flushed with N2 and filtered. The filter pad is washed

e ) R PR R an%h)slg?ﬁ\zfoié 341 %5, B FamBR IAdRA .1, (60 mL)

DMF {0.5 mLaand bKalf)chiveitio (25 ento\‘:aﬁ rrﬁt&blble‘teheavtcﬂnaniMup@is_ allowed to
stir ur\%g E%&F\%g Hﬁnew%?%etg%ﬁé |es th ggr{)c%ﬁwsttedplg r/%guag ?I'ghseor{eéolgté% % éaoured

onto 4 5&560 yixtidref df iz and336% |afdnuu:mumbydhyzklele itd yinkl 6-chloro-2-fluoro-3-

droch|oride. The free aniline is prepared fromthe
methﬂ%}z ﬁJorl de salt by partitioning between Et20 and a

SRR AR R WP TR RS weon

Sodlmmemmemm atgedgs mnwacisadtded gnd/thedeattiop lis Redtéditorreflax. NBS

12 058 A B eyl s i s

reﬂuxFéﬁSTdddiiEﬁQI?Z BGiitQ?AfterT@ollng volatiles are removed under reduced pressure

an S S B S ED AP RSB e o RSP e

waterdfrglkemns %bera(:&d%thﬁeshlﬂl?Am@ x). . Theheomisoexdt orgammlauem arejdsied
t t
ors LSS P g AR ARGkt

phenyljtatbamiCacidnethytestee of i ce and 36% ammoni um hydr oxi de

to yield 6-chloro-2-fluoro-3 5 nethyl benzam de. The
6-Thiel cartan2até prepaced3abost li/ dibsotvesihin dde QP (220 rot) ansbwater 22 mL).

di S
potaff it FekEad Bt g DRSS Rl o Ao
12 hdBS Affe2 tofling, thé t€actiomig room tehweeradietd cithe MaQ i mmeéynéer

reduc%ﬁ pé%&anedagcp ?\eégﬁgﬂie |g'?illﬁ]]e?%%vdt aﬂdI xrtr% e R:Ylthr(ﬁ'fl lrdl‘X(B x). The

SRS our S coo
combireximrgahicilagens wedue@@ﬁgﬁ@ésﬁlteeedl@\mcehteate@m \Whgeo Ihe residue

t
s ool s Qe VA1 O £iORE il o QB2 oroa
methidaies. (3 x) . The comnbined organic layers are dried

(MyS04), filtered and concentrated in vacuo to give
To 6- nhuemmrlmro-szmétmtbeoz@c aeit {40 g, Fhempl))ie aﬁwuz%ﬁ@ mL), DMF

(0.5 rgf)tgs}%l: cv(g gﬁlor@% %a@gaﬁ rﬁgﬁf e\;ﬂgtézgac?gg\‘nﬁxtbl% is allowed to stir

until iPeaakes homdegahedx Aok is(tBan gonageateddr Yadus. Jaeéqsmlsméred onto
a 50.%@ AR eated, %n{oﬂpnﬁjﬁécfrg{ld&?o yr]QIH reswe%*tzeﬁuow@' i ng
enperature,” the

e reaction to room I'S renoved
methyslbemzaendereduced pressure and the residue is diluted

W th water and extracted with CH2Cl2 (3 x). The
The 6-chloro-2-fluoro-3-methylbenzamide prepared above is dissolved in MeOH.

Sodium methoxide (16.1 g, 298 mmol) is added and the reaction is heated to reflux. NBS
(21.2 g, 119 mmol) is then added portionwise as a solid and the reaction mixture is stirred at

-‘.h

reflux an additional 2 hours. After cooling, volatiles are removed under reduced pressure
and the residue is diluted with EtOAc and water. The organic phase is separated and the
water layer is extracted with fresh EtOAc (3 x). The combined organic layers are dried
(MgS0,), filtered and concentrated in vacuo to give N-6-chloro-2-fluoro-3-methyl-

phenyl)carbamic acid methyl ester.
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conbi ned organic |layers are dried (MyS04), filtered

and concentrated in vacuo. The residue is purified by
WO b@siooasky onat ogr aphy usi ng 10% Et QAc i n hexanBCT/OSHOVE&71979

6-chl oro-2-fluoro-3- 20 nethylaniline. To

6- chl or o- 2-f | uor o- 3- net hyl benzoic acid (10 g, 53 nmol)

i s added CH2Cl 2 (60 rrL) DME (0.5 i) and oxalyl

chl oride (9.25 t '
a|T|h6wea>amt%PrePare& Over ?%?évmé% 'V[?gﬁ%@@ﬁé? g yiptprg(22 )
Potas%ﬂgﬂhﬁﬁ@ﬁdﬁ‘?ﬁ@ gecf) ln’_mePi%Légg}ea' BAd fresiedetni r@amtedﬂmfbo
m xXxture O | Ce: anmoni u
12 hoyrse | Aftes cepfing ke reactiopiogeamismpgrathie. ﬁbﬁi&%@ fe'm?éed under
reducBd pres8ie- sl the pssiiud-igalilitzd han aakdrdpdRxepaee olntaMelzl(s x). The

di ssol ved th
combm'eemgav@ 'ais%éar%%eq ﬁ@%@g@ft‘qﬁtﬁﬁ’oﬁ(@ et istedin@ptg, The residue

is purN@@ by §13¢h énBmatobPapiylsing ®% BEEDAGRARNaNO D §iBichR&2-fldoro-3-
and the reaction mxture is stirred at reflux

meth)d?f‘"ﬂl?dl tional 2 hours. After cooling, volatiles are
renoved under reduced pressure 30 and the residue is

F. diwﬁledo.\giﬂdbéaﬁﬁyandmwt er. The organic phase i s
: ;

BSR4 e aIBTAn Db Jomb 8. 44 BREEISR 4G @S & added
Ac,0 &éﬁéﬁﬁl I)and fhel rb?ciﬁt@d iS4t GOt terhstaiune for QUuts) THevraixture is
pouraR R+ WeieB 500,15 10e e e s e PO i 457 for an
additidhal 100uP atbfh efrpRAited. dihe\selid &fﬂie&ﬁgdndeﬂhdshsd MiitBIat et 2thd

r OXi 31 560
hexa?ﬁ%t*ﬁﬂ.%@@&éﬂg W%%@“'?fé?afc‘ﬁ %aetat“"fé I ung or
12!'d‘@$5l§t|orﬁfft/\ﬁ§ @'ﬂ@’olzﬂﬂhdr&ﬂwdn?la@betémldeqmtmogﬂ% 3 mmol) and

sisorspbarhine it 5 B STaNS THE R LA 27 o B Sugppse
(2.5 mm rﬁs%@h@@l Ap 6 MLCHE® Antél) keepingithe réaoﬁomrtnm;mﬂatoregwow -80°C.

d
R R
mlnu@its%ﬂré@%’f -EL’B@BGIO:ﬂ aditrant 50‘?u@|l ve1 lﬁsghhm of-a’hU‘eFUQHGJ i3-added
me ine. F. 4- th
Slowlf DR ARH Bewaeh 4 20 s Geaher o P e s St g ith DA o0 mL
x 3) didhe ofganiétagdrs 8|férdo)nblr$ecadabﬂéd with w@maﬁr(cﬁlﬁhnel,_)hearwleﬂ loger
MgSé,hgﬁﬁe: o I is: rgmo&%ﬂyr@c&e m t e g%rﬁaet undetgﬁaolllfﬁes%ge éﬁ §} éred in

ether@nacwek@hdaﬁec igoirkatier 1 hber. mmtmeedusaluats drieeldo five Ni(#-chloro-3-

itional 1 hour, at roomtenperature. The solid is
ethyl-%ﬁ]dupéqulang}]acqmwgd with water and hexanes, then air

driceslsélotichi ofN-M4-EHloroks-ethgk24ldrophenyh @cgiamide gft1ang 1.0 mmol) in
MeOH (80 mL) is added concentrated HCI (40 mL) before heating at reflux for 16 hours.
The solvent is removed from the cooled reaction under reduced pressure maintaining the
water bath below 45°C. The residue is cooled with an ice bath before a 3N NaOH solution is
added to adjust pH between 9 and 10. The mixture is extracted with ether and dried over
MgSO,. The solvent is removed and the residue is purified through a flash chromatography
using a gradient of ether/hexanes to give 4-chloro-3-ethyl-2-fluoroaniline.
Similarly prepared is:

4-chloro-3-methyl-2-fluoroaniline.

G. 4-Chioro-2-fluoro-3-isopropylaniline
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To a solution of N (4-chloro-2-fluorophenyl) acetam de

(10.0 g, 53.3 mmpl ) and 15 diisopropylamne (7.5 ni,
wG3008/0mssd ) in THE (300nL) at -78 Cis added drCpusme7/071979

n-BuLi (2.5 Min hexanes, 42.6 niL, 106.6 nmol)

keepi ng the reaction tenperature below -60C. After 2

hours, iodoethane (12.4 g, 80 mmpl) is added dropvvl se

at -78 C. The reaction mxture is stirred at -

f Jio aerlutioncf A- (410@0rﬁ@uﬂt@mmemylm@%ﬁmﬁecﬁﬁe%w%a%\tﬂ@2 09, 64
mmol THF5 gfm@@ﬁﬁb at ST O Ys Hiddd drBpwisk Q%L)’M‘P E?O fin |ﬁ'1',%|5hé)éme 64 mL,

eache m xture 1s extracted
128 napoly kegpingitie trerction demperatugs belaw 2@ Ccoﬁm f?@@t'%@me is stired

betwé@nl Bo YRR caB2 hbié;@%r?gﬁhﬁi‘-tﬁﬂu'o?cdz SoHRthall P51 gT@@ mmol) is

vent I's renove L er reduced pressure and "t he
added drqpmse@. - | Shemiityreds stiiredeat s tammperaltieior additional frs.

Then E‘PN f—l@ or Eﬂg solu-mﬁ |sf %&o‘e@ KRy E‘e 74 °CS Tﬂ%'nﬁﬂtul;é’ls%l&ﬁed to warm

| uoro acet am de.
to roomtamne@atu@fammmenmm BOSCH{OU 2L orTapisempined organic ayers

are vvaglgéoé\mﬁ]'\%at%}L %n@ bﬁrae %rpczrlggoclvk N@SO%TNE%N&%QS Pdmoved and the

d concentrate efore eati n
reSIdealslath(ed metl_w ansihexanesTtie, éapm*mfor N 'érﬂten@é to give

3 ed ed pressure naint th
e e Blie s cool ed wl th an

i e aaamwhurbexf Ok @-chicga2nivore-3dadephemyl) acetarpide €2Q.-8 984 tstol) in
MeOH [ F%@ﬁﬁ_g@??ig d eaﬁc&%teﬁ%lgﬁéwr )eThe nﬁ%hlre"’]Q S dittrBfiux for 18

Ied over he solvent is renpved
hoursa heforeheoaling talipem @nm@ratlﬂrﬁ@mdtrﬁm@uaj of thef solegmt under reduced

press%hgw " n?a‘?rm{ # Wb gatR 9(0@‘1459@ e I%Eiaﬁé/sh@d&'l’ébeﬁltﬁé’mce
| prERtp

or o- eth uoroaniline. Simlar

bath pmcb@éNé@B@fé sowtl@«h|s(ﬂdée¢tm4m§tlthezpirl betysesshand iQme¥he@queous
phas% E%rggt%gégﬁwgg%r%n “drie BC&W%@@' |Tﬁ1§solv§ﬁ |sV?@mofved and the

{ /U us2007/ 07197 o a sol ution
residpe ispugfieditheouhra Tashabrematpgrapbie calmnewid @ geadiant ablgxanesiether

to gi\%lztzcﬁorge ﬁ.f'or&'-'@%aodnﬂln-erHE (300 nL) at -78 Cis added
ropw se n-BulLi .0 Min cycl ohexane, 64 nL, 128

mﬁf& a sK66M &%- &rn&orﬁmﬁrb @noaﬁmﬁeqws@ 9@ hﬁﬂbly ﬁmmmr (150

he reaction mxture Is stirred

0 C
mL/59 o1L) 35 agsled2-priegenebprani¢ acid (§6 190725|'%'88'é9ﬂ%ﬁec‘?2€?016 @, 150
mmoRGNmHgle)\ g'a§ |s5bLﬁ>@%qn WroBWhdDehdre - t@ﬁa?@s(tr?ﬂh@nﬂb?rf]és%hﬁ\e) S

his tenperature for additional

3
palladiy@(0) 42 8 gnMcmmﬁomamead 3} 6PQIn ftesAPeratuse NirogeR iRl Bubhled in for

addltloﬁgl o mfﬁhf‘es"ﬂe’f&ré e fedciir MR Ae fsché’&éd'@o 800’6 f@PﬁTB hours The
nperature and extracted with Et OAc

mlxtu@@ mﬂltg@gﬂ tbr,oglgh |a(pqdagf eelife apd washed with @i ﬁ(é‘ggtr@lf) aé\qdlvater (50 mL).
The cggédrﬂt@ IIqagEPi@'%eEér‘a?éi'j HBkasdae Wi bfne a‘ﬁ@'dﬁ@&bvérﬂ\néwp\fﬂ% solvent is

residue 1s stirred in ether and hexanes&
remoyethand $hefresidye isqurified hsough 3 tashchromategraghicsolimppwith a gradient

of hexanes/ether to give 4-chloro-3-isopropene-2-fluoroaniline.

To a solution of 4-chloro-3-isopropene-2-fluoroaniline (4.5 g, 24.2 mmol) in EtOAc
(50 mL) is added 10% Pt/C (0.45 g). The pressure flask is filled with H, at 50 psi and shaken
at room temperature for 4 hrs. The excess H; is removed and the mixture is filtered through
a pad of celite. The solvent is removed and the resulting mixture is purified through a flash
chromatographic column with a gradient of hexanes/ether to give 4-chloro-3-isopropane-2-

fluoroaniline.
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10 N-(4-chl oro-2-fluoro-3-iodophenyl) acetam de. To a
m xture of N-(4-chloro-2-fluoro-3-iodophenyl)

waceesamsde (20.0 g, 64 mol) in MOH (80 nlL) PeI/asmed071979
concentrated HCl (60 nL). The mixture is stirred at
reflux for 18 hours before cooling to room
tenperature and renoval of the solvent under reduced

pressure while maintaini Eg th[s %/at er bath below 45 C.

The resi due |s cool ed w e 15 bath and a 1 N

102 afepiRryEthske A ER ErER At o WAt
ré%?%%‘y ﬁgc%@?ﬁq o8 ChBHGH ML O oraragy )

U.S. Ratknto. \8,291, 523graid hiemiatiohalippiicatioh B9/ 1 1605g$taréing from the
4-(@5[ or.o-2-fl u ro-23-i doaniline.. To a solution of

corregp f"grb&nfo'ﬂaﬁ'groé 3"?%’885?1@? ﬁgr P9i8NeS " 50 Mol ) in

NN-aneM@I §Fnemy59-lo thE' O-dihnhides added 2- propeneboronic

K2
A R R A, 22 (205,850 o)

tetraki s(tri phenyl phosphine) palladium0) (2.8 g, 2.5

mol ) is added at roomt re. Nitrogen is

bubbled in for additi ongg&gg?ér#nut es before the

reaction mxture is heated to 80 C for 18 hours. The
5-Ethyl-24(2'-fludro-4"imethyledi-trifluotamrethylanilingdphenyiacetis acid A¥rdimethyl
ith ether (400 nL) and water {50 nlL). 25 The organic
ayer is separated and washed with brine and dried

OVﬁ?Fn g%m ougﬁéﬂy%@&h dBB{H?NIPa@e@ﬂﬁdé &90 558 ‘Fmﬁol) Q-fluoro-

purl rorrato raphi ¢ columm with
methyfaatglﬂmfpmedfylam@uagmz;g/geﬂa@rmmgl)go;qp@er 0.2 g, 3.2 mmol), cuprous iodide

(0.6 gd;?;@%ﬂ‘l;% And ﬁ%3 &G &3 Hn\’& |9@<9le'né§‘ﬁ 0 ?m_e %resﬁ’ééi'éd anreﬂux for

[‘or o- 3 ISO ene uoroan
24 h. mﬁitﬂr)cophngthe( aac ) mi%uraw@wtemwpﬂ%q @m@te@d through

Celite’ eg%ﬁﬁﬁ%% i€cdrlcBRtfatkd uhbdd r@gud@dtd?eéi%r@t T@re@ﬁdbe #surified by

roomtenperature for hr The excess
flash mrorrzatcvggnm)/e eluan@l with bexanesutheniug te ﬁﬁ%’OeEth\C(hﬁxefe@ﬁ"ﬁures to give

t
the 38 BinobBind 5F 252 SRKERL el R bm @ e lifiolphenyiacetio aci
NN-dllmemyaamgieaphl c colum with a gradient of

hexanes/ ether to give 4-chloro-3-isopropane- 2-
Similérllwmepanehlairele -26 WD 2008/ 002853 PCT/ US2007/ 071979

Exanpl e 2 2-1 odophenyl acetic Acid Ester and

5-MeBRiye2y(P et adi-rdeth$t 3isttflungmathylaniiad)phertanetic edd A atimethy amide.

to, e.g., J Med Chem Vol. 33, pp. 2358-2368 (1990),
5-Me¥l’wy$2-(§’€m©f’d-4'bkmmGTﬁ-QrILuﬁﬁﬁetEyldnilimﬁ)phselwtaiceﬂmhcid N,N-dimethyl amide.

Application WD 99/11605, starting fromthe 5

5-MeBfi- th{? RPRAGKEo LR Mhdamiiridpkbny Reetittiadid Nondimethyg anfidy.
| NSt ance:

5-Ethyl-2-(2’,4’-dichloro -3'-methylanilino)phenylacetic acid N,N-dimethyl amide.

amid

5-Methyl-2-(2’,4"-dichloro -3'-ethylanilino)phenylacetic acid N,N-dimethyl amide.
5-Ethyl-2-(2’,4'-dichloro -3'-ethylanilino)phenylacetic acid N, N-dimethyl amide.
5-Methyl-2-(2'-fluoro-4'-chloro-3’-methylanilino)phenylacetic acid N,N-dimethyl amide.
5-Ethyl-2-(2’-fluoro-4'-chloro-3'-methylanilino)phenylacetic acid N, N-dimethyl amide.

5-Methyl-2-(2'-fluoro-4'-chloro-3'-ethylanilino)phenylacetic acid N, N-dimethyl amide.
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N, N-di nethyl -5-net hyl - 2-i odophenyl acet am de; N,
N- di et hyl - 5- et hyl - 2-i odophenyl acet am de; Exanple 3
WG 2EBl0yIss2- (2' -fl uoro-4' -methyl -3' -trifl uor onmepdyUS2WT/071979
no) phenyl acetic acid N, N-dinethyl 10 amide. A mixture
of N, N-di net hyl - 5- et hyl - 2-i odophenyl acetam de (2.0 g,
6.3 mmol ), 2- fI uor o- methyl 3-trifluoronethylaniline

5-Eth;(/lg%4%~guorecﬁ ghigro- -ejh)ﬁﬂglmo M%M%U%I@ét%ﬁ ah

in xylenes (6.0 ni) are heated at reflux for
5-Ethpr2-64-fluerer4 ﬁ@lorcr% éswaméamlmmheawaﬁ#ts&a%Nﬂ%quﬂM éa"de

with EtOAc and filtered through 15 Celite(r). The

filtrate is concentrated under reduced pressure. The

residue is purified by Ekgﬁ@ecbrorrat ography, el uting

W th hexanes then up to c/ hexane m xtures to

he target co
5 Me@\v&?ﬁa HluarpA"ethyldr- Yt flﬂorﬁmﬁ'g/x'a@"nmhﬁmaaﬁ’é? Agtd AArdimethyl
amide0) phenylacetic acid N, Ndinmethyl amde. Simlarly
prepared are: 20 5-Methyl-2-(2'-fl

UGy Qleﬁ%_ 90e fi‘Mbro'ﬁ HréngSUfrﬂUﬁin’féﬂhﬁéﬁllﬁdo)MDBeéﬁﬂ ackE RIN-8imethyl

acid di meth am de.
amide prepateg hyzn@tzod puUmdam@xamme%(OsB ot 17 el RARThaNG 1 ¢ 0.09

mmo@);ﬂgw #8ly\stariahd (OBHgdh BEhiYl) iRBMERS mL) is heated to 120 °C under
-Methyl -2-(2",4' -dichlforo .
nitrogen' ovarsighy.| Afien Gaelng Hesipasiien is Poriongd ReWFEREIRHr apdsaturated

aqueéégEéMioR%T N%Ci 4Th9é&d’§r£’cé@ orgtamc |ayer is washed twice with fresh saturated
yl ani i no) Et enyl acetic acid NN-di net hyl am de.

aque@.&q\mluﬂpp oQN(a,@I The BiQAg lgyey is dried and concentrated under reduced

pressEEe Sﬂf;ﬁégﬁﬁﬂé id @.}?)Fga %g*‘lbﬂfcgﬁrgﬁ?gb@rébrﬁl% elggfef Ml)é hyﬁﬁﬂ(ﬁjfﬂumod,
vinyl- BHeﬁwmearﬂlnamhenmmmmtdvyW camemyl amide.

5-Met hyl -2-(2'-fluoro-4'-chloro-3"-nethyl anilino)phen
| ahetabove siycer, idiretused bipderaenditions eutinedyin - JThestyrene is dissolved

in I-Pm gné tql %}'I Ay d}ga%&t 3V ho At OTIRIEEY, RS 882 Mg26i0% mmol),

[Ir(coB)Nk (44ying 20 02 'mrholu@and-dppp (31 g 00.87 munel), argradded @ng hegaction is
heate%é%}%s%gcg)?? 8@% gfngEEéJbYéd Mt -is conteiatéd 43083 the residue

purifiéd By figah- chrgraatogtapby eluting with dPothen 26t then 3A% ERAhrxAgesio give

the ti@eeé h%’ﬁﬁ 3 (8“%(?{)%%@% -3 wl.ﬁgrp%tp%tamhnggherg ?cgﬂcl: Fa N-dlmethyl

amidayy! acetic acid NN-dinmethyl anide. Exanple 4
5-Met hyl -2-(2'-fluoro-4'-ethyl-3" -trifluoronethylanili
no) phenyl acetic acid N, N-dinethyl 5 am de.
5- Met hyl -2- (2" -f uoro-4EQg&%g 3'-trifl u ronethyla

ni | ino)phenyl acetic di met hyl

5a)  5-Ethyl-2-(2'-fluoro-4-methyl-3'-trifluoromethylanilino)phenylacetic acid

A solution of the above 5-ethyl-2-(2'-fluoro-4'-methyl-3'-
trifluromethylanilino)phenylacetic acid N, N-dimethyl amide described in Example 3 (0.9 g,
2,4 mmol) in EtOH (25 mL) and 4N NaOH (12 mL) is heated to 80 °C overnight. After
cooling, the reaction is concentrated under reduced pressure and diluted with ice cold
EtOAc. The pH of the aqueous layer is adjusted to 1-2 with ice cold 2.5 N HCI. The
separated organic layer is dried with Na,SO, and concentrated to a solid. The solid is
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am de prepared by nethod outlined in exanple 3 (0.8 g,
1.7 mol ), Pd(PPh3)4 (0.1 g, 0.09 mmol), and vinyl

WO eo0B0285Bt annane (0.6 g, 1.9 nmol) in DVF (5 PC/UB®07/071979
heated to 120 C under nitrogen overnight. After
cooling, the reaction is portioned between Et OAc and
saturated 10 aqueous solution of Nad . The separated

st ol e Wi o e Sl 2P 408 goros
methﬁ%”ﬁ@ﬂ:toh?etﬂ%ﬁ‘adﬁnﬁgﬁheh?ﬂe@&dacmw essure. The residue is

Ied by flash chiomat ography to gi ve

mé\ééh-w (), FBlyesy-4' - vinyl-3' -trifluromethylanili
en

acet| c acid NN-di net hyl am de. The above

SIOHERRINKT g@dyjqepdwnpjgm:ondl tions outlined in . The
styrene |s dissolved 15 in i-PrCH and tol uene and

S,m"%@m @ 10 m nutes. Then Cs2CX8 (22 ny, 0.07
[Ir(cod)CI]2 (44 mg, 0.07 nmol ), and dppp (27
5b) 'T%Mgthg @T‘?Iu)roaxi-‘?nél 1)ﬂs%;@ltrﬁmFimliéiﬁ’yl5:«ﬁﬁwd)pwemy|a‘@et|d1@ca<n ed
over night. e cooled solution is
and the residue purified by
fl asﬁ"iﬁﬁgstogﬁgg ;Slqel uting with 10, then 20, then
3Q%nE e

tcﬂ@?@é‘quta% fidyeq the title 5-nethyl-2-(2'-fl
uoro-4' -et 3“-tr|fluromethyl anili no)phenyl acetic

a -30rifl GrorfRtRyEHiRoFoHeAYlacetic acid.
50) SGjEﬂﬁmPt %—'(i(@h_ﬁ?@—t-oef@l %mnngro yl -3 -lt ro ?ﬁ‘l u%j? g?rg:tat%/l ani | i

”O)rﬂll‘ﬁlﬁ}’(%é@ RiHC pMEcLa, 1‘5 m l1t1l3C(f1 Jaf 3tHe 330Ye7 (s, 3 H), 2.63 -

5-eth -fluor o-

tra.70 Uﬁ(ﬁrﬁi 133608 BiHidh- %étn\ff%@é'tzl & HacT- 02 N7 Q9dmnethyf-12 (5. 1

ed in Exanple 3 (0.9 g, 25 2,4 nmol) in
Etrpa’—l9'(4§g§ g-lpand 4N NaOH (12 nlL) is heated to 80 C

OViRE M3k ( |§§{)6§54 @9l ing, the reaction is

concentrate under reduced pressure and diluted wth

< fl | il layétic dcid.
0 | FEapLa R oo savepter s

| & ! 2®NE J=7.5 Hz, 3H
concentrategﬂ@;mé@wsb&nq17e(|dmi5h"i\l@a%o4 e J=7.5 Hz, 3 H),

a solrd S

2OZ)S$ 002883 W/ HIS291R0FTOTY2, D% (2. ¥322 f Hedri PSS (@
Jkﬁ gt?ﬁ %%@(Geﬁ@ XHg! € H) 07,86 e JEBA M, i1, 208ds, 1 H), 7.50

rre&dhkuB%HZt f H)l h?%ﬁe#’ﬁy? Hg&i 1 Ho) phenyl acetic acid. M

n z 3563%ES+% 354 (ES") CHN found C 60.47, H 4.47, N

3. M8 m/g 330HFEPar BEB ared are: 5b)

5- Met hyl - 2- (2 -fI uoro-4'-methyl -3 -trifluromethylanili
5e) ncﬁ-Me@lWQa(ae‘t idichisp o8’ mQVS"ﬂ'i"&”@WP”Q’ES%C acdo (ES")

'H NMR (400 MHz, DMSO-ds) & ppm 2.29 (s, 3 H), 2.41 (s, 3 H), 3.51 (s, 2 H), 6.51
(d, J/=8.8 Hz, 1 H), 7.07 - 7.22 (m, 4 H), 12.46 (s, 1 H)

MS m/z 324, 326, 328 (ES"), 322, 324, 326 (ES)

5f) 5-Ethyl-2-(2',4'-dichloro -3'-methylanilino)phenylacetic acid.
MS m/z 338, 340, 342 (ES"), 336, 338, 340 (ES)
CHN found C 59.97, H4.71, N 4.12

5g)  5-Methyl-2-(2',4'-dichloro -3'-ethylanilino)phenylacetic acid.
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5h) I\/é Eﬂ‘!‘ %(?0 (CE@llgro g@hxlgghn)o)g@prg@fetgc scid "

5i)

5))

CHN found C 59.56, H 4.36, N 3.91 5c)

5-Met hyl -2-(2'-fluoro-4'-ethyl -3 -trifluronmethylanilin
wo@r@hemssaceti c acid. 10 'H NVR (400 MHz, DVSCrdBYSBO07/071979

ppm1.13 (t, J=7.3 Hz, 3 H, 2.27 (s, 3 H, 2.63 -

2.70 (m 2 H), 3.56 (s, 2 H, 687(t386Hz 1H)

7.02 - 7.09 (m 2 H), 7.12 (s, H, 7.43 (s,

S i O st s B P BTS2

agemqazam 352 (sum\/Bs(zél(aOJmHzDNapmz B1ppm 4 H).77.25 (s 1
Mz, 3'H), 1.26 (t, J=7.5 Hz, 3H),259(q
J*‘??‘F&bfzsrﬁ)z 89 (q, J=7.1 Hz, 2 H), 3.75 (d,

J=22.7 Hz 1 J=22.7 Hz, 1 H), 6.52 (d,
J%Mf%dcﬁigé' £5d§ @20983 =8.1 Hz, 1 H),H)7. 23 (s,( 1
8 Hz, 1 H).

- Met hyl -2-(2' -di chl oro
” 31 NN O] RGP AT 1E - 432, SHINRARZC 25 (s H), 2.88
3 H), 7.18 (s

%9 9? lg% i“3?542(§ %ﬁhzé%ﬁd J,29 él-lozgﬁ H) ,77;')2 7%55(% BH), 7.18 (s,
12.KB7@26,(s.11 HI) 195 0br: s324) 326, 328 (ES+), 322, 324
326 (ES") 5f) 5-Ethyl-2-(2',4"-dichloro
- THNEaund G618 PRde hA- etic acid. 25 M5 nlz 338,
340, 342 (ESt+), 336, 338, 340 (ES') CHN found C 59.97,
H54Mathyl-N(2k- ﬂmqrosg)ch@rwﬁrmgthy@nélgo)p enylacetic afig.
-3' -ethylanilino)phenyl acetic aC| d. -29 WO
200802 EPLBOGLERE0D7/ 071979 ' H NVR (400 MHz,
DVSO-d6) 5 ppm 1.14 (t, J=7.5 Hz, 3 H), 2.29 (s, 3 H,
2 CHN faynd QJ6Z16, HHA,792NIH449 3. 52 (s, 2 H), 6.52 (d,
J=9.0 Hz, 1 H, 7.07 - 7.18 (m 4 H), 7.25 (s, 1 H),
15-BOyl 2 -flgoro-4-chipreBiNnetbymdilim)pbersiacetc 8¢ido, N 3. 98 -
5 5h) 5-Ethyl-2-(2',4"-dichloro
-8 eﬂbgl?%tﬁS*b,r&i})nES'r)yl acetic acid. "H NWR (400 MHz,
DMSO-d6) b ppm1.11 - 1.22 (m 6 H), 2.52 - 2.63 (m 4
HCHR f@®d G 63.2047522HN4.32 H), 3.54 (s, 2 H), 6.55 (d,
J=9.0 Hz, 1 H), 7.11 - 7.15 (m 3 H), 7.18 (s, 1 H),

5k) 7 .52Methyl-2-12 #uprotd-cBlre-Bl-ethglanilino) phergianetioasid. C 61. 39,

51)

H5.22, N 4. 24
'H NMR (400 MHz, DMSO-ds) & ppm 1.15 (t, J=7.5 Hz, 3 H), 2.27 (s, 3 H), 2.72{(qd,

J=7.5, 2.1 Hz, 2 H), 3.54 (s, 2 H), 6.55 (t, J=9.0 Hz, 1 H), 6.98 - 7.07 (m, 3 H), 7.10
(s, 1H), 7.30 (br. s., 1 H), 12.35 (br. s., 1 H)

MS m/z 322 (ES"), 320 (ES)
CHN found C 63.54, H 5.28, N 4.38
5-Ethyl-2-(2'-fluoro-4'-chloro-3'-ethylanilino)phenylacetic acid.

'H NMR (400 MHz, DMSO-ds) & ppm 1.12 - 1.20 (m, B H), 2.57 (q, J=7.7 Hz, 2 H),
2.68-2.76 (m, 2 H), 3.56 (s, 2 H), 6.58 (t, J=9.0 Hz, 1 H), 7.00(dd, J=9.0, 1.5 Hz, 1
H), 7.04 - 7.10 (m, 2 H), 7.13 (s, 1 H), 7.31 (s, 1 H), 12.36 (s, 1 H)

CHN found C 64.20, H 5.61, N 4.37

5m) 5-Ethyl-2-(2'-fluoro-4'-chloro-3'-isopropylanilino)phenylacetic acid.
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10 5i)
5-Met hyl -2-(2' -fluoro-4'-chloro-3'-nethyl ani | i no) pheny
wo a@menissacid. MS mlz 308 (ES+), 306 (ES-) CHCT/o8wd7/@01979

62.16, H 4.79, N 4.49 5j)

5-Ethyl -2-(2'-fluoro-4'-chloro-3'-nethyl ani | i no)phenyl

acetic acid. Ms mz 322 (ES+), 320 (ES-) 15 CHN found

C.,63.20, H 5. 22 N 4, 32 Sk%I$

5- VMG (400 Mbiz. €DGls} 6 PRM. T4 6162757 Hae i i T {090y Thnl P Hz. 6

aqg? b 823§, &7 7 the, VR, 648Q b (m DMBO3ER) (sb2 Hg,m.iz #5488 Hz, 1 H),

J=7.5 Hz, 3I—1|) 2.27 (s,_3 . 2, Zggd, =7.5, %_.@1

HB-92(ddy J=838,5148 Ha, 1 1).1%07 67.84 (my 2 H}=62¢)(d.1/=84 HE 1H) og

- 7.07 (m_3 , 7.10 (s, 1 H), 7.30 (br. s., 1 H,

1 £k fqupd C §5-5%,1H Fy16ol M4 iz 322 (ES+), 320 (ES') CHN

found C 63.54, H 5.28, N 4.38 51)

5-Et hyl -2-(2'-fluoro-4'-chloro-3'-ethyl anilino)phenyla

cetic acid. 'H NWR (400 MHz, DVMBO-d6) S ppm 1.12 -
Example8 (m 6 H), 2.57 (q, J=7.7 Hz, 2 H), 2.68 - 2.76

6a) g %M%%ng’,g%&i@rg f%ﬁﬂ;glll(fltowi];%h%fg%(qﬂld EPe]:by?lér%Pne salt
7.13 (s, 1 H, 7.31 (s, 1 H. 12.36 (s, 1 H CHN found

C 64.20, H5.61, N 4.37 5m
A suspemsiory bf 800my StMetbylc2-@' 4cticbpte -3'-metwlandipglraanylaeadiy geid (1.85

[ .G .ap| o 11279
mmolBf] fgEhIE0BpLmelpb i G IRREaE, G AP RighidRfimine
(1.85 mrBdles)date doopwis®, added. TFhe regulting | slightiyocigugy spiition is-plarified via hot

. .46 . ; : °
ﬁltratlgﬁ éh.rgugﬂ?z? W{%ﬁ?gn &Ig%fg%r T%ed'; :I)’I\']g ﬁlit%'?s ﬂgsf'd)%'theﬁ%@-éw %f 740_ C. The
filtratg islafloyed tcdd) slowly23 (d, J=8.1 Hz, 1 H) CHN found C
The s@%rﬁ hsy%é_eg_e% gt 36},0:3&5%%133?@@%9 lt&e@ p%. The suspension is stirred for
ca. 15 B'at reenhigmperdtinecinoitbery foa 2dt atd GcThe slay Inyfilterachandsthe fiiter cake

' f - 2= (20 44" < GHaeRl
washEy SHRGRA) PBVRIor Ot TR VB BN ated oy 4 g Sl R B 1g mbarto
yield a whise pbwden, m.p.BUdy116i@t hyl ether (TBME) is heated to

40C. 137 ng diethylamne (1.85 muol es) are dropw se

added. The resulting slightly cloudy solution is
6b) clsadir GeMethyl-Rd2’,4’{dichlpen 130methylanidinoiphtmylacetate

glasfiber filter. The filter is rinsed wwth 2 ml TBME

of 40C. The

A suspension of 400 mg 5-Methyl-2-(2',4'-dichloro -3'-methylanilino)phenylacetic acid (1.23
mmoles) in 4 ml acetone is heated to 50°C. The resulting almost clear solution is clarified
via hot filtration through a Whatman glasfiber filter. The filter is rinsed with 2 ml acetone of
50°C. 165 mg 30 % aqueous natriumhydroxide solution (1.23 mmoles) are added at 50 °C.
The solution is allowed to cool to room temp. and seeded at ca. 25°C. Crystallization takes
then very slowly place. The suspension is stirred for ca. 15 h at room temperature and then
for 2 h at 0°C. After filtration only 97 mg wet crystals are obtained. The crystals and the
mother liquor are combined and 6 ml isopropylacetate are added dropwise under stirring.
The thick suspension is filtered and the solid washed with isopropylacetate. The salt is dried
first for 2 h at 50°C / ca. 10 mbar and then for 16 h at 80°C and ca. 10 mbar to yield the salit
as a white powder, m.p. 254-255°C.

Water assay: 2.31% m/m
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filtrate is allowed to cool slowy. The solution is

seeded at 30C and crystallization takes place. The
wa@aEpemssdn is stirred for 15 ca. 15 h at rooP€T/US2007/071979

tenperature and then for 2 h at 0OC. The slurry is

filtered and the filter cake washed with 4.5 nl TBME

of OC. The crystals are dried for 4 h at 50C and ca.

6¢) g #%gé%gt%%%rgg%zmiﬂ}e?@ﬁgﬁﬁE{){Ph@nelacclet’lig %cl;i%iGt(rZOmgmamine salt
-3' -nmet hyl ani I i no) phenyl acet at e 20 A suspensi on of
400 ng 5- Met hyl -2- (2
A suspensioneefiiy3Qe |5I'Mﬁtb)'|p?1é31§| @e@pr0c3a@?thwkaf"'zs)phﬁ%?fé‘é'f apid (4.01
mmolé?)%@ﬁﬁtae%t%néfs £8.95c50C. The resul ting al nost
ea

ar sol'utionis ¢ arlfled via hot filtration
The remmgahnastm solutien issitarifed vipihot filfratiomtarqyghtasyWhatman glasfiber

filter. ﬁ'h«?ﬁl?eq rﬁ']\f %sfég%vnm 2. é‘ Fél{éfon%fof Sé%:A Q@éndmof%z% HoRethamine

des ut1on are added at
(TrisrBbase) Q‘EOTI'hm"I@Qﬁ)m 1 onl waéera$ a@m@our%Wlée@F 5Q°€ - 168 rqreiRg, funnel

is rin H%t‘iﬁf%‘i’ \Af%{ﬁroﬁ\e g{f,ﬁlon% Yfidvitld tbZ8bi tB'?ocSrﬁ'f@rﬁp drld@Reded at ca.

e suspension 1s stirred for ca.
40°CI5 Gvryﬂalhzauomtal@nmramlame Thagusprasionfig ptiredyfopea.die h at room

temp%b?é abd {h‘éf\%rj ?lg apﬁ‘ld’ THE sEP:y"?ffllté“fé&' sh@tre @IIS \A&Qh@d WF&’I‘\"G ml

s an uor are conbi ned
acetone. Trmaltown%ct@shfpefl arad Sad:oj bep. d%dpbarsa@ddh%foré@ |hrat ﬁHgC and ca.
10 mJJ‘r‘i‘%&.QldCtKe §HI? ?Q%vrﬁ{@ goﬁﬁi&} Inf. Brﬁ% et bscs@al @C\’Vﬁr‘éhiﬁg enthalpy
sopr op é salt is dried 30 first for
132 J&3.h at 50C/ ca. 10 nbar and then for 16 h at 80C and
ca. 10 nbar to yield the salt as a white powder, mp.
254-255C. \Wter assay: 2.31 % mm-31 WO 2008/ 002853
Primdmsc,armszomfva@imge&s 6¢c) 5-Methyl-2-(2',4"-dichloro
met hyl ani | i no) | acetic acid tronetham ne salt
?’?AZ% Sug Si Ol 9}%’%}&5 Met hyl -2-(2',4" -dichloro
] - AR ado ,gtno) phenyl acetic acid (4 01 moles) in
by fgp@y One ko heatggly to 55C. 5 The resul ting al nost
arg &3lgplt i onsps clagidied via hot filtration through
hag A4 gl asgiper fdigter. The filter is rinsed with
- nd 1xeet onezgd 50Gg A sol ution of 0.487 g

rretmlg‘gne gdd 1| smeghese) (4.01 mmoles) in 1 m
ségzaddedﬁigopvmg@gat 50C. The dropping funnel

fsedaW thyfy 5 nlz@ter. The solution is allowed
COpboso8 room),i enp. s@fd seeded at ca. 40CC

st fgdq7zat i opgl akesgd fien pl ace. The suspension is
rredsdogr caggddS h atpyroom 10 tenperature and then
23 bye3b OC. 3jke slsggy is filtered and the solid
heg,mh 6 Bh; acejgpe. The salt is dried first for
a4 3pR6 /| C34010 mMigs and then for 16 h at 80C and

o5

6d) calcium 5-Methyl-2-(2’,4’-dichloro -3'-methylanilino)phenylacetate monohydrate

A suspension of 1.30 g 5-Methyl-2-(2’,4’-dichloro -3'-methylanilino)phenylacetic acid (4.01
mmoles) in 13 ml acetone is heated to 55°C. 0.535 g 30 % aqueous sodium hydroxide
solution (4.01 mmoles) are added. The resulting almost clear solution is clarified via filtration
at 50°C through a Whatman glasfiber filter. The filter is rinsed with 3.9 mi acetone of 50°C.
Then a solution of 0.51 g calciumchloride (4.41 mmoles) in 1 ml water is added dropwise at
50°C.The dropping funnel is rinsed with 0.5 ml water. The resulting thick suspension is
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10 nbar to yield the salt as a white powder, mp.

156- 157C, DSC 162.0C, nelting enthal py 132 J/g. 15
weeiomioadspal X-ray diffraction peaks: Angl e | ntReBEUS3007/071979

2-Theta d value Intensity % Angstrom Count 4;37$

20. 19907 360 66.7 1 3.276 6.66382 525 97.2 17 1

6. 44934 312 57.8 14.441 - 6.12802 316 58.5 14 5.9239

356 65 :<U 5. 6532 8.58.9 1 .
allowst cpal g o fergpefghise FigteL 6 mi walst arg 34deifat 257 ahe diyre s
stnrrec? 31<r7tafo3 1 PREHATIBARY. TRe filekaka isswashed B 209mB ac&bne/water 2:1 viv

4143 217 40.2
and t@ew@%@ml gc?tgne Mhear@ﬁﬁ% IS dngé 90r]20r9at6 gH CCIaclaC mbar and then

for 16 Bat STECRANdAL 10 AbhP FE asieisatii cmammacboawm sdme natriumchloride

suspension of 1,3 2' 4 hl
the crlygtvalg,?é@ ﬁwpgﬁpgqi mgﬁ'@h\ﬁtg&gy 2:%;5& eioge@fg tlﬁgs%%p%gri stirred
for 1 h Bt AGAfibr fiestioRNRe filferftaré RAvdshed WiEh a(}naaaegaaéioﬂé 91vivin4

aqueous sodj um hydr oxi d tiQ 4,01 o
poricaaqER Seiti g ME T2 BIABULC L P i gien 6 16 R'af 80°C and
ca. 1@h%r fol yesld WvﬁntfaldoWdéf in®p. 2%2‘@@ DBCoug p238ztOrenelting

asflber filter. The filter is rinsed with 3.9 ni
enthalpyet2dde ¥9- 50C.  Then a solution of 0.51 g
Watef 84ay UneBdoqhndle (4.41 nmoles) in 1 nl water is added
dropwi se at 50C. The dropping funnel is rinsed with

0.5 mM water. The resulting thick suspension is -32 WO
Prinicks¥P XY ABPtiBEpehks2007/ 071979 al | owed to cool to room

tenperature. Further 7 m water are added at 25C The
Angleg xture is Igﬁtﬂsiﬁfed at r.t. for 1 h and filtered. The

'Tth?I t%\‘a‘teake ?s washed with 20 ml acetone/water 2:1 v/v

dﬂ acetone. the crystallisate is dried
% 50% ca. 10 nmbar and then

7.96028 348
6.61206 337
6.16798 255
5.37693 48.2
4.75806 29.2
4.15001 34.7
3.72226 278
3.63067 235

3.5045 19

6e) Lysine 5-Methyl-2-(2’,4’-dichloro -3'-methylanilino)phenylacetate monohydrate

A suspension of 400 mg 5-Methyl-2-(2,4'-dichloro -3'-methylanilino)phenylacetic acid (1.23
mmoles) in 4ml acetone is heated to 50°C. The resulting almost clear solution is clarified via
hot filtration through a Whatman glasfiber filter. The filter is rinsed with 4 ml acetone of 50°C.
A solution of 184 mg lysine (1.23 mmoles) in 1 ml water is added dropwise. The resulting
thick suspension is kept for 30 min. at 50°C and then allowed to cool to room temperature.
The mixture is further stirred at ca. 25°c over night and filtered. The filter cake is washed with
6 ml acetone. The crystals are dried first for 2 h at 50°C / ca. 10 mbar and then for 16 h at
80°C and ca. 10 mbar to yield a white powder, m.p. 162-163°C.

Water assay :3.80 % m/m
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for 16 In at 80C and ca. 10 nbar. As the salt is still
contam nated with sone natriunchloride 5 the crystals
wae@spwspended in13.5 nl water and 1.5 nl acetpeEUS2007/071979
the suspension stirred for 1 h at r.t. After
filtration the filter cake is washed with 8 nl
wat er/ acetone 9:1 v/v in 4 portions. The salt is
dried first for 2 h at 50C/ ca. 10 nbar and then for
16 h at 80C and ca. 10 nbar to yield a white powder,
6f) McholinéS-MétHyl-2Q30H ddichlbrd -2-detBPanitizio)phrenylaetatal py
121 / 2 J/g. 10 Water assay: 2.63% m m Prinicipal
monofydedte 4i f fracti on peaks: Angle Intensity 2-Theta d
value % Angstrom 6: 73 14 07919 100 10- 622 8. 32204
30.7 1 107.96028 34.8 612 % AS ﬁs ?
A susperision of 499 i S-MRinyte 224 ichiofo S g hHaNOYphapy agetc add (1.23

mmol ss)]iﬁQF)#aé’e’{orYe .ggﬁg@&a 5@ % 22@3€L5m§%h%nnéﬁéolﬁﬁ?&x 50% FDWter (1.23
mmolgs)\ise Bgded T@gwewltm, q{rnpgrcge)ar sglalon is clarified via hot filtration through a

Whatfan gishibef 8! Frh@ﬂhé]h@ﬂb{ém&ai Aol aea@hwafas 2 6/l tert. Butyl methyl
susgen3|on of

yl -
ether (BBMERamnyslamy aﬂm ?ﬁl‘f@n? |t%18‘@tﬁ‘taat‘acT*‘t? %"9“%0‘0%08%50“ iallowed
to codt %d @8@&%&”& 258 h@r%t%mzétibnft%s tﬁ@@vé@%ldvﬂy placé|TReShixture is

cl ear ution is 'clarif filtr

stirred pyesunight at 'W]éftﬁFa*rﬁ"gf‘&é‘?' |856'F'°ffa' |T{3ME arpr a0 %tfféﬂw'?es The thick
susdesl?)%‘?éjstMJd?uﬁhegﬁfoﬁ@ﬁ%@ﬁ?@én&ﬂ@red’zo /-\ sol ution of 184

ysine (1. [

The sg?d;quéed with GrfélsWMEﬁﬁetop‘ﬁ |961kV/!§ a%éH%‘i’ ! B 4%8%?@;)‘9 angca 10
mbar%)wgidrb white éc%%e?r}?l o hesLieédved to cool to room

ture. m xture is further stirred at ca.
Watee&sau\@%%@m and filtered. The filter cake is washed
wth 6 nml acetone. The crystals are dried first for 2
h at 50C / ca. 10 nbar and then for 16 h at 80C and

6g) CPotdshilinds-Methyii282d4°adivhior -PIMERY laniliriv)pHériddeibte

A suspension of 5-Methyl-2-(2',4'-dichloro -3'-methylanilino)phenylacetic acid. (15.42
mmoles) in acetone is heated to reflux temperature and allow to stir for 10 min at ca. 55°C.
The resulting solution is slightly cooled to 50 °C and filtered hot over Whatman glasfiber filter.
The filter is washed with acetone at 50°C. The filtrate is heated to 50°C and a mixture of
potassium hydroxide 45% (14.65 mmoles) (0.95 eq.) and water is dropwise added over ca. 15
min. The dropping funnel is rinsed with water and acetone. The resulting suspension is stirred
at 50°C for 30 min. The slurry is then allowed to cool to 25°C over ca. 2hours. The
suspension is stirred over night at room temperature and filtered. The filter cake is washed in
three portions. The crystals are dried first for 3 h at 50°C / 10 mbar and then further for 17 hat
80°C / 10 mbar to yield a white powder, m.p. 315-317°C., 326.9°C, melting enthalpy 29 J/g.

Prinicipal X-ray diffraction peaks:

Angle Intensity
2-Theta dvalue %
° Angstrom

14.10146 100
8.08664 38.2
7.01831 24.7
6.49915 25.2
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PCT/ US2007/ 071979 6f) choline
WG200800R853 2- (2' , 4' -di chl oro PCT/US2007/071979
-3' -net hyl ani I i no) phenyl acetate nonohydrate 5 A
suspensi on of 400 ng 5-Methyl-2-(2',4'-dichloro
-3' -net hyl ani | i no) phenyl acetic acid (1.23 mmoles) in
4l acs e | geated to 50C. 305 ng chloline solution
% 1 1 er % 23 nmmol es) are added. The resulting
oSt ar Tution is clarified via hot filtration
od Wh Zan glasfiber filter. The filter is
sé h 2 acetone of 50C. 6 nl tert. Butyl
hfl44 her 1(: BME) are slowy added at 40C to the
tﬁé?é}’The1 1ightly cloudy solution is allowed 10
c3P%%hd s% ged at 25C. Crystallization takes then
y3§08§€fy pldCe. The mi xture is stirred over night
1. %330% ter %6h, 12 m additional TBME are added
i 0812 The 196 ck  suspension is stirred further for
) aB 8% and3fli1tered. The solid is washed with 6 ni
VERR5880ne JPP v/v and dried for 4 h at 50C and ca
10 nbar to yield a white powder, mp. 105-106C 15
Wat er assay :4.55 % m m 6g) Potassium
5-Met hyl -2-(2',4'-dichloro
-3' -met hyl ani | i no) phenyl acet ate A suspensi on of
5-Methyl -2-(2",4"'-dichloro
-3' -nmet hyl ani I i no) phenyl acetic acid (15.42 moles) in
acetone is heated to reflux tenperature and allow to
stir for 10 mn at ca. 55C. 20 The resulting solution
is slightly cooled to 50 C and filtered hot over
What man gl asfiber filter. The filter is washed with
acetone at 50C. The filtrate is heated to 50C and a
m xture of potassium hydroxi de 45% (14. 65 nmol es)
(0.95 eq.) and water is dropw se added over ca. 15
m n. The dropping funnel is rinsed with water and
acetone. The resulting suspension is stirred at 50C
for 30 min. The slurry is then allowed to cool to 25C
over ca. 2hours. The 25 suspension is stirred over
night at roomtenperature and filtered. The filter
cake is washed in three portions. The crystals are
dried first for 3 h at 50C/ 10 nbar and then further
for 17 h at 80C/ 10 nbar to yield a white powder,
m p. 315-317C., 326.9C, nelting enthal py 29 J/g.
Prinicipal X-ray diffraction peaks: Angle Intensity
2-Theta d value % Angstrom
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6,n3 14.10146 100 10: 9% 8.08664 38.2 12.602 7.01831
24.7 11614 6.49915 25.2 -34 WD 2008/ 002853

wWEQNBSB8D7/ 071979 1$ B z89 6.02592 22.6 i.6.PSI/US2007/071979
5.31402 26.9 &964 4.69055 31.7 2 i >44% 4.14078
14.9 19 4.04458 17.3 22&9 3.89219 15.7 24.2% 3.66874
22.6 2611.4: 3.40963 25.8 26.6 3.33632 36.4 2% 9, 86
3.30112 19.8 2,& 0 -26 quaﬁ 33.1 ~z173 3.05867
13.8 -35 WD 2008/ 002853 P 2007/ 071979 dainms 1.
A compound of fornmula (1) RCH2COOH NH R R4 R3 5
(I') wherein R is nethyl or ethyl; R3 is halo or Cl-C6

1. alAkéﬁn']pound of formula (1)

R CH,COOH
NH

R5

R4
R3

wherein

R is methyl or ethyl;

R3 is halo or C4-Cg alkyl;

R4 is C4-Cs alkyl;

Rs is halo;

the above mentioned C;-Cs alkyl at R3 and R4 being optionally substituted by one or more

halo groups;

pharmaceutically acceptable salts thereof; and pharmaceutically acceptable esters thereof.

2. A compound according to claim 1 wherein R; is halo.

3. A compound according to claim 1 or claim 2 wherein R, is methyl or ethyl.

4, A compound according to any one of the preceding claims wherein Rs is halo.

5. A compound according to any one of the preceding claims wherein R; and Rs are

each independently selected from chloro and fluoro.

6. A compound according to any one of the preceding claims, the compound being
selected from the following:
5-methyl-2-(2',4'-dichloro-3'-methylanilino)phenylacetic acid
5-ethyl-2-(2' 4'-dichloro-3'-methylanilino)phenylacetic acid
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R4 is C-C6 alkyl; 10 R5 is halo; the above nentioned

C -C6 alkyl at R3 and R4 being optionally substituted
whgoosa2863 nore hal o groups; pharmaceuti cal | yPCT/US2007/071979

acceptabl e salts thereof; and pharmaceutically

acceptabl e esters thereof. 15 2. A conpound accordi ng

to claiml wherein R3 is halo. 3. A conpound according

1 | 2
s-methg Sl e B AR e B o RS bl 1 e ng
5-eth)ﬂ-|26(12mmd:‘d$1fettaﬂtﬁbr%etrwl-h'aéthylarﬁlmowmtaoemdamcor ding to
n of t rec d

R ST S R AR
5-ethﬁ-2 @ mwmeumdummttdl-mgnétdaylanmnm)pberwnacehe agidecedi ng
5- metg%lai {}\i}lwgo% mem)y?-ﬂ Hloroanq%o)p%gnﬁgée%% afc do mthe
5-ethyl- 2n(et-iludro-2 -féthyl4'chlbahitineypBénytatetiy beidi | i no) phenyl acet
5>- me@y'é%q E?y‘l ugyor3rethyl-4'ghlgroapiinolghenylaqele &R no) phenyl acet i
5-ethf@-22f ﬂhoro@ﬁetw&ﬂ&bﬁﬁmﬂﬁﬁhﬁﬁﬁcbmﬁﬂﬂlh 071979

t -
s-mety iy e & sy est R o ot Y
5-ethyl Q- @’ Aefidhidrod -ettiylayilliad)phehylacetio pcidhenyl acetic acid

s-etny B i bR R i dar IS TRLRS By - 4 - et by ani
5- Metﬁyﬁz (LR &iclﬁlBro-Bl mhethytadilinb)phehylacaticeiciaydiethylametersaltani | i

$°d'u5‘ %&{;ﬁ%&gge -.dlcp olﬁ%%o'mfth%? m)p%ngﬁfgtraoam I'i no) phenyl

5- Meﬂh?ﬁl-l(zl 4agichloro -3'-methylanilino)phenylacetic acid tromethamine salt
calcn%g M}%}(J?Za&?' chh gr[)QB metﬁelarqpfl no)phgntvla%repa?ghwongﬁ’})al?g't%nyl a
LysmEﬁWéthy"-Z-Q— @2dictilbraoBbmathykintinb)phenyihaetata mdrichgdrpteeny | a
ol MRy 533 #-dP9B &2 PR ol Be8EIS TORRSIRRY | ac

etic aci
7. S-Aphdmiacutical cothpaditiohlcompriSing an leffectiviel anmand hka gorapeunid of any

acid 1 L o .
one & g gaimp n gompIngien W 8RR 9T TRTS PIRSTSRRATL 2pcpprevle
carrieas.i d
5-ethyl-2-(2'-fluoro-3"-isopropyl-4'chl oroanilino)phen

yl :
Y SRR Eefine s EiRigsraze 2 COXE) drRgich dsorters in mpmmals
wh|c|'scmh1p;me§.amm§tbm§g o mammiil ihnesdghereof an effectlve amount of a
ni | i no) phenyl acet at e
comngu%?ﬁél?%?(z 4' -dichloro -3 -nmethyl anilino) phenyl
acetic acid tromethanine salt
9. A method of selectively inhibiting COX-2 activity in a mammal without substantially

inhibiting cyclooxygenase-1 activity which comprises administering to a mammal in need
thereof an effective COX-2 inhibiting amount of a compound of claim 1.

10. A method of treating rheumatoid arthritis, osteoarthritis, dysmenorrhea, pain, tumors

or inflammation in mammals which comprises administering to a mammal in need thereof a

correspondingly effective amount of a compound of claim 1.

-37-



10

15

15 cal ci um 5- Met hyl -2-(2',4'-dichloro
-3' -nmet hyl ani | i no) phenyl acet at e nonohydrate Lysine
WG200800R853 2- (2' , 4' -di chl oro PCT/US2007/071979

-3' -net hyl ani | i no) phenyl acet at e nonohydrate choli ne

5-Methyl -2-(2',4'-dichloro -3'-nethyl ani |l ino) phenyl

acetate rmnohydr at e. 7. A pharmaceutical conposition

c sin
1. Aok Pl Ao BB br Qi £ B aliadlit of o
medncmet fphalenmaeuemtmrhqunme ptthiitise ost2Qartuitis; dysmengrrhea, Paln
¢ ﬁd of Itreatl ng cycl ooxygenase-2 (COX-2) dependent
umorapglg Patel el s© whi ch conprises administering to

a manmal in need thereof an effective anount of a

c - -
2. RERBIRRG ool \clomyond TS o BEC ithe YBstthent of a COX-2
deperglebdisortderal | y 25 inhi biting cycl ooxygenase-1 activity

whi ch conprises administering to a mammal in need

t hereof an effective COX-2 inhibiting anmount
13. cémpethod fasttheprepanation oha campeunscd formula dhef; Q'ﬁjm 1 Which

arthritis, osteoarthritis, dysnenorrhea,

Compﬁ&%lm@%t%hg)f or inflammation in mammals which

conprises admnistering to a mammal in need thereof a

(a} souplinganenmipupdef fasawladl) andlint of a conpound of
claiml1l. 30 -37 WO 2008/002853 PCT/ US2007/ 071979 11.

Use ofR a conpound,, dng to am HJCDORL - 7
in the sapgufacture’o rredl canent e treat nent

of rheung arthritis, 7osteUarthr dysnenorrhea,
pai n, t&sQ ar inflanmmation. 12. 3 L
accordi ng 6 anyZone of clains 1-7 for use 'n the
treatment of a COX-2 5 dependent disorder, 13. A
met hod for the gilbparation of a conpound of"¥ormul a
whérginof claim 1 which conprises the step of: (a)

c ing a conmpound of forrmula (I1) or (111) R CH2COR6
R%E?(’%%mg& or z Z (11) (111) 10 wherein

R has meaning as defined above;

R, is hydrogen, an alkali metal cation or lower alkyl, preferably isopropyl; and

Rs and R; are lower alkyl; or Rs and Ry, together with the nitrogen atom, represent

morpholino, piperidino or pyrrolidino;

with a compound of formula (IV)
NH,

(V)

wherein R3-Rs have meaning as defined above in the presence of copper and cuprous

iodide to obtain a compound of formula (V) or (VI)
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Z is brono or iodo; R has neaning as defined above; Ra

is hydrogen, an alkali netal cation or |ower alkyl,
w@e@Bmombl y | sopropyl; and R6 and R7 are | owerP&l/kg1007/071979

or R6 and R7, together with the nitrogen atom

represent 15 norpholino, piperidino or pyrrolidino;

with a conpound of formula (1V) NH2 R5 (1V) R4 R3

wherei n R3-R5 have neani ng as defined above in the

presence of copper and-&prous iodide to obt ain a

conpouxqd of forrmhao(q\/) or (VI) -RR8 W

PCT/ US208 1979 ° / R CH2CON R 2

R5 or R54 B R3 F‘(/) (V1)

resul ti ng~xoapoygd of formula (V) or ™R
conmpound of forpul a (I) or (b) condensing a conpound
of formula (VI RA ONRSQ)II)

R3- R7 have nes as deflned erein,
functional de ve of an

v) (V)
and hydrolyzing the resulting compound of formula (V) or (VI) to a compound of

formula (l); or

(b) condensing a compound of formula (VII)

RG
CH,CON
™~
R7
NH
Rs (Vi)
R4
R

3
wherein R;-R; have meaning as defined herein, with a reactive functional derivative of an
acid, e.g., acetic acid, such as acetyl chloride, in a Friedel-Crafts acylation to reaction to

obtain, e.g., a compound of the formula (VIII)

RS
CH,—C CH,CON
R7
NH
R, (Vi)
R4
R
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acid, e.g., acetic acid, such as acetyl chloride, in a

Friedel -Crafts acylation to reaction to obtain, e.g.,
wa2osomsend of the fornula (VIIT) O 11 /R6 QPBF/TS2007/071979

CH2ZCON\R NH R5 (MI1) R4 R3 -39 WO 2008/002853

PCT/ US2007/ 071979 wherein R3-R7 have neani ng as

defined herein, which is in turn hydrogenolyzed and

t hen rol yzed to obtain compound of, fo

wkmglln vé mgs’ éeg{ngq’%e%eerhw ich i In kugj E%aged]()y%e%and
thén hﬁwrbli?f@deo cfmailmaldbrr(ﬂoﬁhd B fraulRG!) (Wherein Rl rdgBesehts, e.g., ethyl; or

wherein R and R3-R5 have neani ng as defined herein,

i r el above processes, if

&82§F¥§gﬁhﬁgﬁggpﬂﬁq? org¥ect|ng any interfering

reactive groups any ol ating the resulting

conpound of the in if desired, converting

any resulting conmpound N0 8 .ther conpound of the

invention; and/or if desired cohverting a free

carboxylic acid of the i ti® into a

phar maceutical ly accept 4§ sster defative 10

t hereof; and/or if desi [ [

free acid into a salt or &

free acid or into another

R,ting salt into the

- 40

wherein R and Rs-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, 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.



