WO 01/ 23346 PCT/ EPOOf 09346 PROCESS FOR PHENYLACETI C ACI D DERI VATI VES The
present i relates to processes for the productio nyl am no-
5-al kyl phewn&;/él acetic acids (the conpounds of fornula.l glr}\Fg‘;rF ﬁ"e‘f;%‘\?), )
intermedi ates therefor and pharmaceutically acceptable salts thereof and
pharmaceutically acceptable prodrug esters thereof; ROi / H NH | "4
RS R2 R4 R3 wherBROCESS ! ! o C(E]DDERIWTNITIVESr fluoro; R2 is
hydrogen or fluoro; R3 is hydrogen fluoro, chloro, nmethyl, ethyl, methoxy,
ethoxy or hydroxy, R4 is hydrogen or fluoro; and R5 S chI oro, £l uor o,

tri.fl uoronet hyl 'I‘lterprmﬁtfi;ﬂ'mtlﬁxﬁ reldtebad prdtaésesor tHeprodietiom 6f RphehyRrntd- al |

fluoro whe is H _Accordingly in a first aspect the '
i nvention SPEVin?é'E ?ﬁlﬂ?fﬁ‘, °f‘i9F‘PPH%d5r5ﬁf izl given below).dntenpdiatesor  For mul a

|, or a phajkersequd| H@Jnhaeum iaﬁle%akém&rbﬁraee harﬁface%hcﬂ%aa(: W ically
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wherein R is methyl or ethyl;

R, is chloro or fluoro;

R; is hydrogen or fluoro;

R; is hydrogen, fluoro, chloro, methyl, ethyl, methoxy, ethoxy or

hydroxy;

R4 is hydrogen or fluoro; and

Rs is chloro, fluoro, trifluoromethyl or methyl,
provided that Ry, Ry, R4 and Rs are not all fluoro when R is ethyl and R; is H.

Accordingly in a first aspect the invention provides é.process for the production

of a compound of Formnla I; or a pharmaceutically acceptable salt thereof, or a
pharmaceutically acceptable and physiologically cleavable prodrg ester thereof,

comprising cleaving a lactam of formula II

wherein the symbols are as defined above with a base.



R3 wherein the synbols are as defined above with a base. WO 01/ 23346

PCT/ EPOQ' 09346 -2 The above processes nmay include, if desired, tenporarily
protecting amyoi/zs4sr fering reactive groups and then i sol aRGFEPOP/RB46

resul ting conpound of the invention; and; if desired, converting the free
carboxylic acid of the conpound of fornmula | into a pharmaceutically
acceptabl e ester derivative thereof; and/or if desired, converting the
free aci d of Thorbayeardcesses mayinclude; fdpsnad,rtermmﬂmgromm nytinterferingf r ee aci d

Condi 11 one. kRS Botas sb8 el PO B RSRES rTROnRE AR RU ARG e T

preferably vmdtaiired,@hvmmgthaﬁeqcasmyhmnmfulmompomdcbﬂﬁmmiuklmmade (e g a

30% aqueous sol ution . optianally in.the presen of ..a

i 561 bl e or o 2Tt abaab 58 Bed-RRe iskeoh apfla AR Sonfeni S,

el evated tenjRekal uf forméla Uintdd sak drQTRRNRE sdEinfolthd i€ dcRingantb afgthgbout 50 to
100C, (for instance as generally described in US Patent 3,558,690). The
resul tant re&dion m xture is conveniently neutralised with an acid, e.g.
a mneral acid sugfe %&G&'ﬂd‘tﬁcﬁﬁk&'oﬁﬁnd&'&iﬁdxﬁ&ﬁkﬁé@ﬁ’nﬁﬁéﬁ‘tﬁfrocjum of
formula I, which may e ecovered by crystallisation, e.g on cool i ng of
the reacti on the hydodgictolpavagh pflactams rppeferably with a swongrltiase, suohias aqueous

Phar maceuti cal c ich are
convertible By‘!hé%’% &P Qitdgg %ra%%aﬁ{@?&‘ﬁ%ﬁo ogi ca?ﬁc 89@5'0“% lpiée%g%cghf ree
car boxylic a(vfdsVateahuécmlmgmdsoﬁuﬁd“sudsisauﬂmndroenetlgnolj mmkfablyld(ylevanai ers

(such as the rreth or ethyl ester car box ?é‘l ters such as
the car boxyné?rﬁgﬂr e &8 atﬁ¥ _ M%Fané‘f%’%a@fmgﬁ Jol Lfcﬁfség‘ stEpee
4-ni trooxybutgy e ?H}scnséadntlb@atdnksasss&’mrmeéshhmkdayn@ﬁﬁﬂﬁ&aﬁl e salts
represent netal sal such_as al kaline netal  salts, e.g.. sodium

pot assi um  megReRiend remtralised Withrar 20id, 6.8 3 Gingeal W’%@chm‘tﬁﬂ%ﬁlaﬁﬁ 10 which
are formed ©glhe ol {:&&i&;@&@tmpwmgﬂ b@}éewe?éﬂ stallitatior2 8
msalts s as

di et hyl ammoni d wth amno aci such argi ni ne and ﬁl stidine
salts. Pref mnmeoﬂmgmfﬂmxmomﬁn#mmmmbwntwmpcntmwn@ﬁltml@par ed according to

t he

Pharmaceutically acceptable prodrug esters are ester derivatives which are
convertible by solvolysis or under physiological conditions to the free carboxylic acids
of formula I. Such esters are e.g. lower alkyl esters (such as the methyl or ethyl ester),
carboxy-lower alkyl esters such as the carboxymethyl ester, nitrooxy-lower ajkyl esters
_(such as the 4-nitrooxybutyl ester), and the like.

Pharmaceutically acceptable salts represent metal salts, such as alkaline metal
salts, e.g. sodium, potassium, magnesium or calcium salts, as well as ammonium salts,
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.

Preferred compounds of formula I which may be prepared according to the
present invention include:

5-methyl-2-(2',4’-dichloro-6’-methylanilino)phenylacetic acid;

5-methyl-2-(2’, 3, 5°, 6’-tetrafluoroanilino)phenylacetic acid;
S-methyl-2-(2’, 3’, 4’, 6’-tetrafluoroanilino)phenylacetic acid;

5-methyl-2-(2’,6’-dichloroanilino)phenylacetic acid;



resent invention include:
met hyl - 2- (2', 4" - di chl oro- 6" - met hyl ani | i no) phenyl acetic acid;
thyI 2-WO0123x6e 5 G -tetrafl uoroa£d| no) phenyl acet i PCAERY0109346
-2-(2', 3, 4, 6'-tetrafluoroafdi no)phenyl acetic acid; 5-nethyl
dlchloroanlI|no)phenylacet|c acid; WO 01/ 23346 PCTI EPO0/ 09346 - 3

hyl -2-(2', 6 etlc acid, potassiumsalt;
RTRER R A M ORIt s
hyI 2- (2 -chI orng fluor oand| ng) phenyl acetic aci d;

hyl -2-(2',6'2 %n(% Sr-dichiorospiigipheniacstiessid, sedwmeaaltci d:

hyl - 2- (2 -chloro met hyl ani 1 i no) phenyl acetic aci d,

hyl -2-(2', 4' 'WW‘J?&ZG’ND&{’@PU& noypbemfirsetid asidet i ¢ aci d;

hyl - 2- (2 -quoro 4' . 6' -di chl oroanilino)phenyl acetic aC|d

t hyl - 2- (2' - chi-oethyls2- (Z'JQrdmblow-4’ﬂaqthb9¢l§n01th)ap¢mmyﬂacet ie acid;
thyl 2-(2'-fluoro-6'-chloroanilino)phenylacetic acid,

t hyl - 2- (2" - chl smeth@i-2-(@+chlpta6i-tethylpiilen)phenylatétic apid; d;
5-ethyl-2-(2',3 ,6"-trifluroanilino)phenylacetic acid,

S5-ethyl -2-(2', 3", 5mefhyk2-(2" gadiflure-6-chloreaabiling)pkenylhdetio hi@eny | aceti e aci d,
5-ethyl-2-(2"-chloro-4',6"-ditluroanilino)phenylacetic acid;

5-ethyl -2-(2', 4' -slineihl102-@’ Sluofo-4! & -aRhibtoaiBid)piRAYAREEAdi® aci d;
5-ethyl-2-(2',4"-dichloro-6"-nethylanilino)phenylacetic acid,

5- et hyl - 2- (2' - f | UDferhfi-2-QNRIRs&- MR- S ha Rl ¢ aci d;
5-ethyl-2-(2',4"- di fl uor?ﬂg met hyl ani | i no phegzlplnacet%tgggig:‘d

5-ethyl -2-(2'-chlg /ﬁ b % -Chie @,@g) &l{lpnyl acetic acid,

5- et hyl - 2- (2 -chI oro 4 hﬁlﬂsoxy 8 uo@egm I'i no) phenyl aceti ¢ aci d;

S-met hyl - 2- (2" - f 1uQf §-60ps | %@fﬁ“ﬂ nylacetlc aci d, and
5-nmet hyl -2-(2', 4 -%‘Pch 2;%151 r| uoro@g{;gﬁls/df'&m Pano) phenyl acetic acid, and
phar maceutical ly f&ﬁﬁﬁt@bﬁﬁs 31%&:3 ﬁlﬂgfpﬁ&fylac&ﬂ(%mﬁhar maceutical |l y accept abl e

5-ethyl-2-(2',3’,5’,6’-tetrafluoro-4’-ethoxyanilino)phenylacetic acid;
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5-ethyl-2-(2’-chloro-4’,6’-difluroanilino)phenylacetic acid;
5-ethyl-2-(2’,4’-dichloro-6’-fluoroanilino)phenylacetic acid;
5-ethyl-2-(2’ 4’ -dichloro-6’-methylanilino)phenylacetic acid;
5-ethyl-2-(2’-fluoro-4’-chloro-6’-methylanilino)phenylacetic acid;
5-ethyl-2-(2’,4’-difluoro-6"-methylanilino)phenylacetic acid;
5-ethyl-2-(2’-chloro-4’-fluoro-6’-methylanilino)phenylacetic acid;
S-methyl-2-(2’-chloro-4’-hydroxy-6’-fluoroanilino)phenylacetic acid;
S-methyl-2-(2’-flnoro-6'-trifluoromethylanilino)phenylacetic acid, and
5-methyl-2-(2’,4’-dichloro-6’-trifluoromethylanilino)phenylacetic acid,

and pharmaceutically acceptable salts thereof; and pharmaceutically acceptable
prodrug esters thereof.




prodrug esters thereof. it WO 01/23346 PCTI EPOO/ 09346 -4 Particularly
preferred compounds of formula | which may be prepared agcok o the
pr esent m%ﬂ?’i'ﬁﬁ 4% ncl ude 5- met hyl -2-(2y, 3", 4", #0hiBfhed

6' -tetrafl uoroanilino)phenyl acetic aci d

5-met hyl -2-(2', 6" - dlchloroanlIlno)phenylacetic aci d;

S 2 (2. A MASRT ol e proprey

5- net hyl - 2- (Btcocdxhg)mhﬁpremthydmmhnhd‘) phenyl aceti c- aC| d;
5-nmet hyl -2-(2' -chlLaor J en cetic acid;
5-ethyl-2 (2'-flu F’Ef%@d Zé% 3a|9| f?@%ﬁéﬁ%"g@ '(E)))h{%htécc%é 5- et hyl

2-(2'-chloro-6'-net l.acetic.acid;

5 eyl 2 (2.3 o RSP RGIRP R 4, and

S-ethyl-2-(2", 4 -dichloro-6'-neth Ianlllno}]‘%&{en Jacetlc acid, and

phar maceut i cal | y ﬂ%“é’ﬁﬂ&t‘?e"@%"t %ﬁéf“ﬁaceut i cal | y accept abl e

prodrug esters thereof. Thus, preferably also the processes of the

i nventi on may be éﬂ@hﬂ'@'@ﬁ@ﬁh@@foﬂcﬁﬁmﬁﬂ@n@ﬂmﬁF80111 in which Ris

nmethyl or ethyl; R, is chloro or-fluoro; R2 is hydrogen; R3 is hydrogen,

fluoro, chloro, rrémhym«zhglmrgmnemylmmmmgww is chloro, fluoro or

nmet hyl ; or a pharmaceutically acceptable salt or a pharnaceutically

accept abl e pr odr ug-nethyb2-(2 hehiero+4’ -flibme-6" andtbylandino fpbenyiaceticlacidnay be pr epar ed

by oxidation of a lactamof fornmula 1l RNO IIl Rt RS ~ |
5-ethyl-2-(2’-fluoro-6’-chloroanilino)phenylacetic acid;

5-ethyl-2-(2'-chloro-6’-methylanilino)phenylacetic acid;
5-ethyl-2-(2°,3’,6’-trifluroanilino)phenylacetic acid, and
5-ethyl-2-(2’,4’-dichloro-6’-methylanilino)phenylacetic acid,

and pharmaceutically acceptable salts thereof; and pharmaceutically acceptable

prodrug esters thereof.

Thus, preferably also the processes of the invention may be used to prepare
compounds of forrula I in which R is methyl or ethyl; Ry, is chloro or fluoro; R; is
hydrogen; R; is hydrogen, fluoro, chloro, methyl or hydroxy; R, is hydrogen; Rs is
chloro, fluoro or methyl; or a pharmaceutically acceptable salt or a pharmaceutically
acceptable prodrug ester thereof.

The lactam of formula II may be prepared by oxidation of a lactam of formula
m

wherein the symbols are as defined above.



R2 R4 R3 wherein the synbols are as defined above. WO 01/ 23346

PCT/ EPO0O/ 09346 -5 Standard m | d oxidation conditions may_ be u & such as
beating wi tWOO¥EBHYf ytical amounts of pal) adi um on charcoa‘fc.'i"#o@ 9gﬁ)per
solvent, e.g. xylene. The lactamof forhila Ill may be prepared by coupling
an aniline derivative of formula IVNH2 R1L/ RS\ | IV R2 R4 As wherein

the synbols are as defin ove, W..h a cycl ohexapnone deriyvative of
fornmula Va or an §W%6d§§g§§$?‘fﬂ“é’8\‘l‘\%§} sd?@%@ﬁé"qdﬂﬂ%ﬂeglﬁavg\‘ﬁhfornul a Vb
COOMe Va R - thraktical ishdliins\0F pafiddivndon ¥Maedoal i alprdper fivelt, e.8f xylk Nyl and R is
| ower alkyl or Simlar. Coupling of IV with Va and Vb typically involves
elimnation of wa¥kslagamofformy mwmwmm@mm}@%ﬁi dic
condi tions. Wm’be prepared by reaction of the am no substitutes

cycl ohexene erivative of formula Vb' R Vb NR2 wherein R and R are as

defined above, with nethyl or eth@H.gl yoxylate. Vb may be converted to Va
by hydrolysis, for instanceRas herei naf&er described in the Exanples.
5

v
R,

wherein thie symbols are as defined above, with a cyclohexanone derivative of

formula Va or an amino substituted cyclohexene derivative of formula Vb

2~ “COOMe Va Z Scoome

° NRY,
wherein R is ethyl or methyl and R’ is lower alkyl or similar.
Coupling of IV with Va and Vb typically involves elimination of water or the

secondary amine, HNR’,, e.g. under acidic conditions.

Vb may be prepared by reaction of the amino substitutes cyclohexene

derivative of formula Vb’
R .
NR’

2

" wherein R and R’ are as defined above, with methyl or ethyl glyoxylate. Vb
may be converted to Va by hydrolysis, for instance as hereinafter described in the
Examples.

Alternatively the lactam of formula II is obtained by cyclisation of a compound
of formmla VI



Alternatively the lactamof forrmula Il is obtained by cyclisation of a
compound of formula VII WD 01/23346 PCT/ EPO0/ 09346 -6 poboo3sO )1
Vil R /| RVORQUZHE> R4 R3  wherein the synbols are as dg‘cﬁjrllEe(? above. The
cyclisation process is conveniently carried out under Friedel-Crafts

al kyl ation conditions, e.g. in the presence of a Friedel-Crafts catal yst
such as alum niumchloride or et h)H al um ni umggli chl oride, preferably at

el evated tenperature, e.g. a tenper i nfhe range from about 100 to
about 180C. The cyclisation reactio bejcarried out in the presence of

an inert solvent such as dichl orobenzeweé, Nor "preferably a nelt of the
conpound of formula VII is heat\éf W t hq't he LEr i gg]el -Crafts catalyst. The
conmpound of forrmula VIl is prepaled by fation of a di phenyl am ne of

formula VIII RNH Vill RL/ . RB R2 BAy B&Mherein the synbols are as
defined above with a hal oacetyl chlorifde. Hor Pmstance, the conpound of
formula VIl is heated, e.g. to about 80C mMth chloroacetylchloride. The
product may be recovered by diluting the reaction m xture

wherein the symbols are as defined above.

The cyclisation process is conveniently carried out under Friedel-Crafts
alkylation conditions, e.g. in the presence of a Friedel-Crafts catalyst such as
aluminium chloride or ethyl aluminium dichloride, preferably at elevated temperature,
e.g. a temperature in the range from about 100° to about 180°C. The cyclisation
reaction may be carried out in the presence of an inert solvent such as dichlorobenzene,
or preferably a melt of the compound of formula VII is heated with the Friedel-Crafts
catalyst.

The compound of formula VII is prepared by N-acylation of a diphenylamine of
formmla VIII

wherein the symbols are as defined above with a haloacetyl chloride.

For instance, the compound of formula VIII is heated, e.g. to about 80°C, with
chloroacetylchloride. The product may be recovered by diluting the reaction mixture
with solvent, e.g. 2-propanol, and crystallisation.

The compound of formmla VIII may be obtained by rearrangement and
hydrolysis of a compound of formula IX,



wi th solvent, e.g. 2-propanol, and crystallisation. The conpound of

VI

may be_obtai ned by rearrangenent and hydrolysis of %{:,gwqg

formul a | X. MA91333463346 PCT/ EPO0/ 09346 ., -7 R5 IX O R R4

wherein the synbols are as defined ab0\'/7e°. Conveni ently the conpound
formula IXis treated with an organic base, e.g. an alkali netal al koxide
such as sodi um net hoxi de, preferablyyth heating, .e.g. to a tenpe

of at |east about 75C. During thgs plrocegur

formula X, ROH CNXO X R _R2 /| RS .p ~{|R4 erein the synbols
defined above, forns as a r S 7 I M1 &7 earrangement  reacti on,
but undergoes direct cl eavage the prvailing reaction conditions to
t he di phenyl am ne co
di phenyl am ne conpound of fornul
correspondi ng hal obenzene deriva

gi ve

gormula VII1. Alternatively the
VIIT may be obtained by coupling
4 ve of formula XI X R Ra

wherein the symbols are as defined above.

Conveniently the compound of formula IX is treated with an organic base, e.g.
an alkali metal alkoxide such as sodium methoxide, preferably with heating, e.g. to a
temperature of at least about 75°C. During this procedure an intermediate product of

formmla X,
O L
N 0
X R, Rs

R; R,
Ha
wherein the symbols are as defined above, forms as a result of the initial rearrangement
reaction, but undergoes direct cleavage under the prevailing reaction conditions to give
the dipheﬁylamine compound of formula VIII.
Alternatively the diphenylamine compound of formula VIII may be obtained by
coupling of the corresponding halobenzene derivative of formula X

R, Ry
Xl
Rs R,
R,
where X is a halogen, e.g. I or Br, and the other symbols are as defined above with p-
toluidine or 4-ethyl aniline.

Such a coupling reaction may be carried out by use of Buchwald chemistry. For
example, the compound of formula XI and the p-toluidine or 4-ethyl aniline are mixed

formul a
of
R3 R R2-
of

rature

infler medi at e product of

are as

of the



XI' R2 R4 R3 where X is a halogen, e.g. | or Br, and the other synbols are
as defined above with p- toluidine or 4-ethyl aniline. Such a coupling
reacti on nmd¥O#&334rri ed out by use of Buchwal d cheni stry.PESFP0V/EB4GH e the
compound of fornula Xl and the p-toluidne or 4-ethyl aniline are m xed WO
01/ 23346 PCT/ EP0O0/ 09346 -8 with an organic base, e.g. sodiumtertiary

butyl ate, and an appropriate |ligand, e.g. BINAP, in an organic solvent
such as t ol ueifean ergpa¢ bases e.8rseAivm tantinty butylets: andyasrappropade igad, sach as

treatment v PR va i gt R uplffo bl EphRaER B S 2 Vi

may be r ecoprecuesbr Suchms Pd@iba) saddal apl deaeation mixture dcheated. Aftertaobking | N a

further alternative, t di phe ' C ound of f.arnmu N y be

bt a1 ned by TR B a6 AR A RRE Blodi sl il By B it 1 v
NH2 Rl Rs |pMcoveredAvbnithe ofgimid §hast efliha beaeBoninixturd - br onot ol uene or

1- et hyl - 4- br onobenzene. Such a coupling reaction_may be carried out

simlarly by use I8/ fosther aligreative, dbg diphepylappe compannd of Termula YHhmaybrl of

formula IV 'é?ﬁ:ﬁ' lﬂrg‘?ﬁ‘ Shie dadv are mxed with
POt e. g.oggo [ uﬁe%@ﬁ&pgﬁdﬂ%ut yl lg%d;vap{r'\&an organi ¢ sol vent such

an organi c base, mtertiary

as toluene; a palladium conpound or ¥Hial yst precursor e.g. Pd(dba)2, and
a ligand, e.g. P(tBu)3, or BI ¢ add to this reaction m xture which
is then stirred at elevated tert 2 e ~€53g. 110C, until conpletion of
the reaction, e.g. overnight. Sim!l he dyphenyl am ne product of

gani ¢ phase of

formula VIIl may be recovered fro

as defined above with 4-bromotoluene or 1-ethyl-4-bromobenzene. Such a coupling
reaction may be carried out similarly by use of Buchwald chemistry. For example, the
compound of formula IV and the 4-bromotoluene or 1-ethyl-4-bromobenzene are
mixed with an organic base, e.g. sodium tertiary butylate in an organic solvent such as
toluene; a palladium compound or catalyst precursor e.g. Pd(dba),, and a ligand, e.g.
P(tBu)s, or BINAP, are added to this reaction mixture which is then stirred at elevated
temperature, e.g. 110°C, until completion of the reaction, e.g. overnight. Similarly the
diphenylamine product of formula VIII may be recovered from the organic phase of
the reaction mixture, for instance after cooling and treatment with acid, e.g. HCL

The compound of formula IX may be prepared by alkylation of the
corresponding phenol derivative of formula XII

H

Xii



the reaction mxture, for instance after cooling and treatnment with acid,

e.g. HO. The conpound of fornmula I X nmay be prepared by a of the
cor r espondi W 9&BA&| derivative of formula Xl | Rl Rs Jﬁéy#ﬁ}“m&g‘

01/ 23346 PCT/ EP00/ 09346 -9 wherein the9SynboI S are as defined above, with
2-chl oro- N- (4- net hyl phenyl ) acet am de or

chl oro-N-(4-et hyI phenyl ) acet a e., Fo compound of formul a
XI1 and 2- cHyhsre e (}%ﬂ%& [Hqumagg &ﬁ&(fgl%[ﬂ’ ~( tLmethylphenyl)acetamldt:

2-chl oro- N-( lbretchmrdahqmehmﬁerynmeewmd@m mt&d m&@oﬂm&ﬁme nt such

as 2-propanol in ﬁr esence of a base, e. and the reaction
m xt ure boi | @ad awﬂoro- c(ﬂrpre&ylnhpn)@pcqtmd? @faR:? liesa-N-64-eshylphenyDasetamide 4 hour s.

2- chl or o- N-(ég n;r@{

et hyl phenyl ) ace a%l%e&n%n%k%ggﬁr epar géawo&“&%&gg{e%&%d?%aas%ﬁ%n of

4- et hyl - or IQCOetahg/ﬂmméabimmnmmdnbmhﬂ untdaomplyﬂmmdﬂﬂmrmd:aon , b forabquaund of
forrruIaIX ea 'xt I f desired.
Preferably, o%@(fe gﬁ'g‘gﬁﬁh‘aﬁ’gérgpaﬁ% of%'wr:l@f i solated but is
converted to aﬂy@hggmmﬂdeqﬁayprwaad\& &lin Slhi_{b}‘ Radtion 0§ $1Rtiyl-vrd- hydr ol ysi s
as descri bed above carrr ed out gﬂwﬁe r oduct ?ctlon m xture resulting

fromthe al kythlanipe with ¢hlorogcsty, ‘T"(?F‘?PB\"?S‘% qromle; IX Jpay-hej recavered 1o

di phenyl ani n%&&m&%@ﬁmmm&lﬂa&e@m&ﬂ%s%m thed ool lof fOfmdl
correspondi ng conpound of formula X1Il (or tautoner thereof) RN XIlI R /

RS R2 \ R4 iRptisalatedibnt is envessed gl the moagd efdormwiaiVHl, by eearrangement
and hydrolysis as described above carried out on the product reaction mixture resulting

from the alkylation of the compound of formula XII.
Alternatively the diphenylamine of forroula VIII may be prepared by oxidation
of the corresponding compound of formmla XIIT (or tautomer thereof)

wherein the symbols are as defined above.

The dehydrogenation reaction may be carried out by classical methods, for
instance by treatment with iodine, e.g. I in THF/AcOH.

The compound of formula XITI may be prepared by coupling of 1-methoxy-4-
methylcyclohexa-1,4-diene or 1-methoxy-4-ethylcyclohexa-1,4-diene with an aniline
derivative of fornmla IV as defined above.

This coupling reaction may be carried out in the presence of a catalyst such as
TiCl,, in organic solvents e.g. THF and chlorobenzene, preferably with cooling, ¢.g. at
about —40°C.

1-methoxy-4-methylcyclohexa-1,4-diene or 1-methoxy-4-ethylcyclohexa-1,4-
diene may be prepared by partial reduction of 4-methylanisole or 4-ethylanisole by



The dehydrogenati on reaction may be carried out by classical nethods, for
instance by treatnent with iodine, e.g. 12 in THE/ AcOH The conpound of
formul a XU womagssie prepared by coupling of 1-nethoxy-4- RETEPYMPohexa

1, 4-di ene or 1-netho)qg-4-ethylcycl ohexal®, 4-diene with an aniline
derivative of formula IV as defined above. This coupling reaction may be
carried out in the presence of a catalyst such as Ti", in organic solvents
e.g. THE and Rirchoednotion: e;geby eatinent avith\Nain tignid anoipnig fordnyyance as deseringd - 40C.

1- net hoxy- 4- net cl - dj - et - cl ohexa-1, 4-

di ene maz ber%ré}ﬁgﬁ%? %3‘? égf%?héfg?ug%ggf%enho 1%92%4'(74 F‘?ﬂ@g?’e or

4- et hyl ani sol ﬁ E}e/‘ qeﬁwf}ﬁehﬂﬁgﬁ&oﬁﬁﬁrﬂ%@fdrﬁﬁﬁm-islﬁbt isBlataghbmehhmgng, (; : gb by
treatnment wit in liquid anmoni r.i nstance as scrj he ubba
R et 8] . ABOaR beeErp Rambaid ohionmat 1Y aid o daneiny dmcheohets-

Conveni ently f,Jilﬁieﬁ@&pﬂﬁﬁﬂxoﬂfﬂeﬂ{){%@#ﬁgﬁic{iﬁgﬂgtf?l?]o(";vkh%Sl%ﬂidat'i&ﬂtto ghe coupling

reaction between the conpound o
1- et hoxy- 4- ntbe diphenylaminiealerivative of fgrmale VBL. 1- net hoxy- 4- et hyl cycl ohexa

1,4-diene, is foll mﬂ.” ' i i | . ' pne derivative

of formula VIII. II{I’PI sta ¥?%6@§£moun S %&gﬁmﬁfﬁgﬁt@%é%?ch are

converted to ¢onpoundswbfoumndise Dfo XHT imal nsamndrtas hetbinbefon describeak) fimctiomal

her ei nbef ore descri bed, funct.ional roups, present such.as.am no, .hydroxy

and car boxy| QP'&fﬁﬁse'grs'écho‘Btafnb'WaF“Y‘V”%ra(‘#g?f?‘ﬁgfgrﬂﬁ}l’scﬁrﬁ\?gmq%ﬁppeﬁkgt ecting

groups that apyconnitionkl proteRiifPderoaps that afy @aion it preparativeorgankt chérfisirg d

hydr oxy, am noﬁand car ngyl ,groclijps are those that_ can be converttﬁ under
C

m | d conditi ofreterted Bydrpwe 2mipP 3nd carhoryberguns sie thaseihat ¢an be conpertediupdisut ot her
undesi rabl e sjffcdniffibhd iRidFree Al hflr$§/Rmd Eﬂsoﬁxef@sawitﬁwdm&y protecting

groups are preferably benzyl or substituted benzyl groups. Processes for
t he prepar at | Widesiable side peagtinns jaking plase.5Fefl exgmple, diydaoay protesting greupsdes i vat i ves

as descri bed %H%%ﬁmmml%“by on the follow ng page. WD -

01123346 PCT/
Processes for the preparation of the 2-phenylamino-5-alkylphenylacetic acid

derivarives as described above are shown schematically on the following page.



-11 Preparation of 2-Arylam no-arylacetic acids (COX-2 inhibitors)
Overvi ew synthetic nethodologies x RRI RS CHR + ~X=sr.1 RL/ OO I [/
NHs R2 R4 +wo@r3ds R2 4 Cl XIl NH RR5/ a} \ X=or, |PRIERROPAOR, R3 N -
Pal | adi um cat al ysed nd p~ aryialion of-ldrnes pfd T NH solvent I X h R
R5 RROR ,a barred | rearrangenent OV R2 B4 NH (Sm |l e:areadion) viii Rl
R5 oxidation Blnd" reducilon RZ R4 RR R3 XIll 01(we ami*WSW 4 using
clil acetyl chi oddéPreparatiborof @dtrylamine-arylacetic acids (COX-2 inhibitors)

Overview synthetic methodologies

R\©\ R1 X R5 OH R
+ X=Br,! R1
NH, R2 R4 + oj a +
or R XI R2 s g
Xn ™ NH,
R Rt R5 /
O + X=Br,1 R /
er R2 R4
Pd{dba)2, O LNH
arylation of amines base j, IX
RS

heat Rt
o Al Ol
NH

R
R
R3 | Xil Om
L

acylation of amin acid catalysed
using chi chioride -—
9 chioroacetyl A1 "

R ci NH,
L § "
N0 v :

R1 RS R2 R4
Iv R3
R2 R4




~ RI d ~*RLRB NOVWII RIS RRM IVRZ R * R4 R3 invranal eadar

N |t Fd\/\,kI-CrafI9 AlWa |wR7 (e.g. al03, 1=0 N R2 R4 %,EPW&;& R3O0 ré&
R6 0>d~UanWP o346 4 rat . Coove Rl R1 524 R4 -H2O Va 0 R R3 R3
-HNR3 hydro" j OOOM NR = R~ 718 0%oooale NH I H RL , RS RvVI |
NFr= R2 * R4 R3 is WD 01/23346 PCT/ EPOO/ 09346

The processes for the production of the compounds of formulae II, I, VII,
VIII, IX, X and XIII as described above are included within the scope of the present

invention.
Thus in farther aspects the invention includes a process selected from

a) A process for the production of the lactam of formula II

AS et
N"To
R, Rs
R R,
RS

which comprises oxidizing of a lactam of formula IlT

UL
N (o)

b) A process for the production of the lactam of formula II as defined above,
which comprises cyclisation of 2 compound of formula VII

R R,
R,
) A process for the preparation of a compound of formula III as defined above
comprising coupling an aniline derivative of fornmla IV

Vil



-12 The processes for the production of the conmpounds of fornulae H, 111,
Vil, VIII | X,..X and XIIl as described above are included wthin the
scope of th&PMB3¥At invention. Thus in further aspects FREEPIPSME; on

i ncl udes a process selected from a) A pdocess for the production of the

| actam of formula Il NO Il RL/ R6 R4 F R3 which conprises oxidizing
of a lactamof formula Il R[7NO IIl RR # R4 \' | RZ R4 R3 b) A
process for the production of the ctamof formula Il as defined above,
whi ch conprises cyclisationgof a donpougd of formula VII RC a NRRs VII
1 Rz R4 Rs c) A process fot eparation of a conpound of fornmula I
as defined above conprising co an aniline derivative of formula IV
WO 01/ 23346 PCT/ EPOQ 09346 -13 v

with a cyclohexanone derivative of formula Va or an amino substituted cyclohexene

derivative of formula Vb
R R
2~ COOMe Va N cooMe
Vb
o NR’

wherein R is ethyl or methyl and R’ is lower alkyl or similar
d) A process for the production of a compound of formula VII which comprises
N-acylation of a diphenylamine of formula VII

with a haloacety] chloride
€) A process for the preparation of a compound of formula VIIT which compﬁse§
rearrangement and hydrolysis of a compound of formula IX.

R 0
Ry °\/l‘L O
N
H
R; R,
R,

i) A process for the production of a compound of formula VIII which comprises
coupling of a halobenzene derivative of formula X1



NH2 Rs R1L IV R R4 R3 with a cyclohexanone derivative of forrrula Va or an
am no substituted cycl ohexene derivative of formula Vb COOMe Va COOwe
Vo ONR z WR&8HEP# R is ethyl or methyl and R is |ower aPEWPW(”93§?m | ar d)
A process for the production of a conpolthd of fornula VI1 which conprises

N-acyl ati on of a di phenylam ne of formula VIII R,,.a N\di VIII. RL R \ |
R R4 . Ra with a haloacetyl chloride e) A process for the preparation of
a conmpound of forrmula VIII which corrpri)%es rearrangenent and hydrol ysis of

a conmpound of formula I X IXR Ro ~~R4A50“/ \' ~3 Rs
1

in which X is halo, with p-tohiidine or 4-ethyl-aniline;

g) A process for the production of a compound of formula VIII which comprises
coupling an aniline derivative of formula IV with 4-bromotoluene or 1-ethyl-4-
bromobenzene;

h) A process for the production of a compound of formula VIII which comprises
cleavage of a compound of formula X

R LOH
L,
X R R

R; R,
Ry

D A process for the formation of a compound of formula X which comprises
rearrangement of a compound of formula IX
k)] A process for the production of a compound of formula IX which comprises
alkylation of a compound of formula XII with 2-chloro-N-(4-methylphenyl)acetamide
or 2 chloro-N-(4-ethylphenyl)acetamide
k) A process for the production of a compound of formula VIII which comprises
alkylation of a compound of formmla X1I with 2-chloro-N-(4-methylphenyl)acetamide
or 2 chloro-N-(4-ethylphenyl)acetamide follovs}ed by rearrangement and cleavage of
the intermediate compound of formula IX;
D A process for the production of a compound of formmla VIII comprising
oxidation of the corresponding compound of formmla XTI (or tautomer thereof)



R2 f) A process for the production of a conmpound of fornula VIII which
conprises coupling of a hal obenzene derivative of fornmula XI WD 01/ 23346
PCT/ EPOO/ 09%45011233#46- X R~ /- R$ | XI R2 R4 R3 in which RCTEPHAPYS with
p-toluidine or 4-ethyl-aniline; g) A prd&ess for the production of a
compound of formula VIII which conprises coupling an aniline derivative of
formula IV with 4-Dbronotoluene or 1-ethyl-4- bronobenzene; h) A process for -
t he production of a conpound of foR 1l which conprises cleavage of a
compound of formula X ROH NO X ET;::Eﬁ R4 R3 i) A process for the
formati on of a conpound of fornula X NCONnprises rearrangenent of a
conpound of fornula I X J) A procsgg f the praduction of a conpound of
formula | X which conprises alkylation® eorpound of forrmula XI1 with

2- chl or o- N- (4- net hyl phenyl ) acet asni de o}
chl oro- N- (4- et hyl phenyl ) acet am de k) R;proOgessSRfor the production of a
conpound of fornmula VIII which conprises glkylation of a conpound of
formula XIl with 2-chloro-N(4-nethyl phenyl® acetam de or 2

chl oro- N-(4- ghy| psBedss fire BeFiodiRrididfaoRIoihd ot fetiuft XA Whith priséscavage of
coupling 1-methoxy-4-methylcyclohexa-1,4-diene or 1-methoxy-4-ethylcyclohexa-1,4-
diene with an aniline derivative of formula IV as defined above, and
n) A process for the production of a compound of formula VII comprising

coupling 1-methoxy-4-methylcyclohexa-1,4-diene or 1-methoxy-4-ethylcyclohexa-1,4-
diene with an aniline derivative or formula IV, followed by dehydrogenation

wherein all symbols used are as defined above.

One or more of the processes a) to n) above may be used in appropriate
sequence (see the scheme given above) in the preparation of the compound of formula
L

Thus the invention further provides a process for the preparation of a

compound of formula I

wherein the symbols are as defined above, which comprises one or more of processes
selected from processes a) to n) as defined above, optionally in combination with
aprocess according to the first aspect of the invention.

Still yet further the invention provides a compound of formulal, or a
pharmaceutically acceptable salt thereof, or a pharmaceutically acceptable prodrug
ester thereof, when prepared by a process which comprises one or more of processes



the internedi ate conpound of fornmula IX; 1) A process for the production of

a conmpound of fornmula VIII conprising oxidation of the correspondi ng
conpound of WPAIAH% X 11 (or tautonmer thereof) WO 0112334BCHERIORHS/ 09346
-15 N XIIl R / RS ~1 Rz RA nm) A protess for the production of a

compound of formula MM which conprises coupling

1-met hoxy- 4- net hyl cycl ohexa- 1, 4-di ene_or 1-met hoxy-4-ethyl cycl ohexa-1, 4-

di ene with a® @M ps ¢rdinerbaboye preferably with apracassiageosdingtef the Sirst aspscteof thend n) A
process for gRenfpoduction of a conpound of formula VIII conprising

coupl i ng 1-nmethoxy-4-nethyl cycl ohexa-1, 4-di ene or

1- met hoxy-4- et hyl cycl ohexa 1,4- diene with an aniline derivative or formula

N, followed by d i i I ar e efined
above. One or rm?ie%g‘{oﬁg’(ée B g%@@@géﬁa@wr@g%\gﬂm eagc@g‘egner

appropri at e sewithietheacdpeef thelpeesemt lkdenticn. ven above) in the preparation of

t he conpound of fgormyla _I. Thus the invention further provides a process
for the preparati DISHt Yo forthsrasperttthe invensionproyides meempayng;selpsted fomy Rp Rz
R4 R3 wher ei g) t heasymipaind o2 fodmat 1def i ned above, which conprises one or nore
of processes selected fromprocesses a) to n) as defined above, optionally
in conbination with R

b) A compound of formula HI

©) A compound of formmla VII

L

Vi R, R,
Ry Ry
Ry
d) A compound of formula VIII



aprocess according to the first aspect of the invention. Still yet further
the invention provides a conpound of formula I, or a pharmaceutically
accept abl e wsadi283aer eof , or a pharnaceutically accept abl ePQT/BRN0W846 St er

t hereof, when prepared by a process whilgzh conprises one or nore of
processes WO 01/23346 PCTI EPOQ' 09346 -16 a) to n) as defined above,
preferably with a process according to the first aspect of the invention.
The conpounds of forrmulae IT, Il R VITl, I'X;, Xand XIll are included
per se within the scope of the pri nvention. Thus in yet further
aspects the invention provides a owe.u- ected from a) A conpound of

formula Il \ aNO Il RL/ R6 \Iﬁ2R4 b) A conpound of forrmula Ill R
NO Il R , Re \ I R 4 R3 WiR Bd of formula il RaC NO
R; R,

Rs
€) A compound of formula IX

IX R
R, o)
e Ao L
N
_ H
R; R,
R,
'y A compound of formula X
R LOH
L
X R, R,

R; R,
B

and

g A compound of formula XTI, or a tautomer thereof

wherein the symbols are as defined above.



VIl R, R R2\ R4 R3 d) A compound of fornmula VII1 WO 01123346
PCT/EPOO 09346 -17 N.H VIIIR / RS \ | RZ Ra R3 e) @gm;&%g of
formula IXWRORBE 0 R4 O1 / "A" I. HRB\ R R f) A'conpound of
fornula XROH I\ / NO XR Rs /I RZI& Ra R3 and g) A conpound of
formula XIlIl, or a tautoner thereof R

Compounds of formula XII in which at one of R; or Rg is chlorine and the
other is fluorine may be prepared by methods known in the art of chlorination of
phenols, preferably in the presence of catalytic amounts of a secondary amine, e.g.
diisopropylamine. In a preferred embodiment according to the present invention, the
chlorination reaction comprises simultaneous addition of chlorine and phenol to the
reaction mixture, preferably using hexane fraction as the solvent. It has been found that
simultaneous addition of at least part, preferably the majority, of the chlorine and the
phenol to the reaction mixture gives rise to high productivity and selectivity in
production of the desired product as compared with the unwanted side products.
Furthermore use of hexane fractions permits isolation of the desired phenol product in
high purity (e.g. 99%) by crystallisation.

The invention is further described by way of illustration only in the following
Examples.



N XIIl F%N / I RR\ R4 R3 wherein the synbols are as defined above. WO
01/ 23346 PCT/ EPO0/ 09346 -18 Conpounds of forrmula Xl in %@ﬁﬁ@°@ﬁgfne of Rl
or R6 is ch¥8M#¥8%nd the other is fluorine may be prepa Y hods
known in the art of chlorination of ph¥hols, preferably in the presence of
catal ytic anounts of a secondary am ne, e.g. diisopropylamne. In a
preferred enbodi nent according to the Eresent i nvention, the <chlorination
reaction conprises simultaneous addi chl ori ne and phenol to the
reaction m xture, preferably using hexane fraction as the solvent. It has
been found that sinultaneous addition of at |east part, preferably the
majority, of the Tind diphenglamine compounghefifomula Vilhe reaction mi xture gi ves
rise to high productivity and selegtivity in production of the desired
product as conpared with the unwant ey de products. Furthernore use of
hexane fractions permts isolation of ¢ desired phenol product in high
purity (e.g. 999 by crystallisation. NMHvention is further described by
way of illustration only in the @mllow@ mpl es. WO 01/ 23346

PCT/ EPOO/ 09346 -19 EXAMPLES The 'di phen ne conpounds of Fornula VIII
NHVIIIT R /I R R #R

are prepared by Buchwald chemistry as described below in Examples 1 and 2, either by
coupling of an aniline derivative of Formula IV
NH,
Ri RS
Iv
R Ry
R,

with 4-bromotoluene or 1-ethyl-4-bromobenzene as described in Example 1, or by

coupling of a halobenzene derivative of Formula X1
X

R, Rs
X
R; Ry
Ry

with p-toluidine or 4-ethylaniline as described in Examples 2. The compounds of
Formula VIII thus obtained may be converted into the corresponding compounds of
Formmla I by procedures as described below.



a Rs are prepared by Buchwal d chem stry as described below in Exanples 1
and 2, either % coupling of an aniline derivative of Fog FoolodsadH2 R/
R5\ | 1V WOMEB4Y with 4-bronmotoluene or 1-ethyl - 4- br onbbénzene as
described in Exanple 1, or by coupling®f a hal obenzene derivative of
Formula XI X R ~Rs | XI RR R& RO wth p-toluidine or 4-ethylaniline
as described in Exanples 2. The compounds of Formula VIII thus obtained
may be conveExample it o t he AbfYdspehdiehgasephsuiémsthylaplipe a | by
procedures as described bel ow. WQ)\Q1/ 23346 PCT/ EPOQ 09346 -20 Exanple | a
N-(2',3 ,4",6" -Tetrafl uorophe ethylaniline NH2 + F XJ' \ F Pd(dba)?2

Br F # (t-Bu)2P N NaG_Put F pPdgba),
B (t-Bu),P
' F NaOtBu NH
F toluene F F
F
F

A mixture of 2,3,4,6-tetrafluoroaniline (0.72g, 4.4 mmol), 4-bromotoluene (0.8g,
4.7mmol), toluene (55ml), sodium tert-butoxide (0.8g, 8.3mmol), tri-tert-
butylphosphine (130mg, 0.64mmol) and bis-dibenzylideneacetone-palladium(0) (125
mg, 0.2mmol) is heated under nitrogen to 85°C for 3h. After cooling, water (50mi),
concentrated aqu. HCI (10ml) and hyflo (1g) is added and stirring is continued for
about one hour followed by filtration. The organic phase is washed with water twice,
evaporated and the residue is subjected to flash chromatography on silica (45g) using
heptane/toluene (2:1) as the eluent to afford N-(2’,3°,4°,6’-Tetrafluorophenyl)-4-
methylaniline (0.92g, 3.6 mmol) as an oil which crystallises (mp. 64-65°C).

'H-NMR (400 MHz, DMSO0-d6): 2.20 (s, 3H, CHa); 6.63 [d, 8.2Hz, 2H, HC(2),
HC(6)]; 6.99 [d, 8.2Hz, 2H, HC(3), HC(5)]; 7.56 [symmetrical m, 1H, HC(5%)]; 7.84
(s, 1H, NH).

N,N-Bis-p-tolyl-2,3,4,6-tetrafluoroaniline is isolated as a byproduct, mp: 94.96°C.

Example 1b: N-(2°,3°,5°,6’-Tetrafluorophenyl)-4-ethylaniline

NH2 /\Q
F F
. Br E ("BU)GP

NaOtBu F F
toluene

F
A mixture of 2,3,5,6-tetrafluoroaniline (4.5g, 27.3 mmol), 4-cthylbromobenzene (5.0g,
27mmol), toluene (50mi), sodium tert-butoxide (4.67g, 48mmol), tri-tert-
butylphosphin (217mg, 1.07mmol) and bis-dibenzylideneacetone-palladium(0) (260
mg, 0.45mmol) is heated under nitrogen to 85°C for 15.5h. The mixture is cooled to



A mxture of 2,3,4,6-tetrafluoroaniline (0.72g, 4.4 nxnol), 4-bronotol uene
(0.8g9, 4.7mmol), toluene (55nml), sodiumtert-butoxide (0 1),
tri-tert- BMPW’%?H‘!?Sphl ne (130ng, 0.64mmol) and Herotiosi ™

bi s- dbenzyl i deneacet one- pal | adi ui n(0) 2125 ng, 0.2mol) is heated under
nitrogen to 85C for 3h. After cooling, water (50m), concentrated aqu. HC
(10m) and hyflo (lg) is added and stirring is continued for about one
hour foll omaomyempdmmaando\ﬁaten(ﬁ@rnaf@amnyatpgh%oqh@rwasﬁémmﬂwa@er tw ce,

evaporated ap %ep aﬁffoﬁﬁgxﬁ'fa : u%&t&dﬁﬁﬂmfe',@ﬁ&a%a?ifé gsr@ooﬁmseqp silica

(45g) using as t eluent to a
N(2',3,4 ,ﬁashél'datvitmwlamotlmq:mmm}l Thesolvanttihspaporatied inevatan &ficthe &sﬂutmml ) as an

il which tall . 20 :
SH Gy 6 dEEs ns@ws&&%%wﬁan%? oo R 5,6% ey &5
E_C( 51 |7 |56t§{r3 3 ényl)ad-?clnylarhld: asfﬂl quid) | ; 8|4 (s, 1H NH). NN _
is-p-tolyl-2,3,4,6-tetrafl uoroaniline is isaqlat r ct, nip:
94. 920 éxa’WR@OOWQ CDgh):-26t, 34h GHsk: P&é#@r;ﬂiﬁ@f %ﬁz‘gﬁm)fi nep0-6
F F + Pd(db : A m xture of
2,3,5, 6- get?aﬁ tt}ll;rlgggllé(lﬁﬁem@&ﬁf H@%mﬁw%ngﬁlsgrombenzene (5. 0g,
27mm|) t ol M8ym/z¢ 36B(M-H)s rt-butoxide (4.67g, 48mmol), tri-tert-
but yl phosphin (217ng, 1. 07nr rmol ) and bi s-di benzyl i deneacet one- pal | adi un{ 0)

(260 ng, 0.45mmol) is heated under nitrogen to 85C for 15.5h. The m xture
i's cool ed t cExdplElic? 38 B-CHEFo-BROM0AB4ethylthénebmetylaplineat ue and wat er

(30m), concentrated hydrochloric aﬁHd (20m.) and hyflo
\@\ \©/ Peldba),

(t-Bu),P
NaOtBu
toluene

F

3.08g (19.3mmol) of 2-chlor-4-fluoro-6-methyl-aniline (prepared from N-acetyl-4-
fluoro-2-methylaniline by chlorination followed by hydrolyses), 3.48 g (20.3mmol) of
4-bromotoluene are dissolved in 55ml of toluene and after the addition of 3.43g
(36mmol) of sodium tert-butoxide, 166mg (0.82mmol) of tri-tert-butylphosphin and
460mg (0.8mmol) of bis-dibenzylideneacetone-palladium(0), the mixture is heated with
stirring under nitrogen to 90°C for 40 minutes. The usual aqueous acidic workup
(50ml water, 10ml conc. HCI, 1g hyflo, filtration, washing the organic phase with
water, drying, evaporation) gave 5.5g of the crude product which may be purified by
flash-chromatography using silica and heptane as the eluent affording 3.52 g of N-(2’-
chloro-4’-fluoro-6’-methylphenyl)-4-methylaniline as an oily substance.

H-NMR (400MHz, DMSO-d6): 2.18 (s, 3H, CH3); 6.37 (d, 2H, H-C(2,6)}; 6.92 [d,
2H, H-C(3,5)}; 7.19 (dd, 1H, H-C(5")]; 7.32 (s, 1H, NH); 7.35 (dd, 1H, HC(3")].

Example 1d: N-(2’-Chloro-6’-methylphenyl)-4-methylaniline



are added. After stirring for 45mnutes, the mxture is filtered and the
organi ¢ pha | shed with water three tinmes. The solv gpor at ed
i Yadiersts FprauBY

i A vacuo an i due is chronmat ogrgghed on silica us exane/ t ol uene
(9:1 to 3:1) affording N(2',3 ,5,6"- t raf | uorophenyl )-4-ethylanilin as
a liquid. 'H NWR (400MHz, CDCI3): 1.26 (t, 3H, CH3); 2.65 (q, 2H, CH2);

5.65 (s, IH NH); 6.73 [tt,1H H ')]; 6.88 d 2H, HC(2,6)], 7.15 [d,
2H, HC(3,5)]. M5 mz: 268 (MH), 3 (M HF). he ic:
N-(2'-Chloro-4'-fluor t hy Chhery -49#9!%6 ~ Cl NH2 Pd(dba)?2
Br NaBu CI F tol uegseﬁjg. #8g ( rrrmT;‘—T" NH

2-chl or - 4- 11uor o- 6- net hyManBt i ne (pfepar qqgggg,pm I\th“/‘-
fluoro-2-nmethylaniline by chlorination folibed by h yses), 3.48 g
(20.3mmol ) of 4-bronotol uene are dissolved in 55nl ol uene and after

the addition of 3.43g . (36nmiol) of sodiumtert-butoxide, 166ng (0.82mmmol)
of tri-tert - Bf2gICHRBRBRIOA 2:5hlgro- langinghie)(7 gpumoD) 4"bf°m°t°1“°“° 1.15¢

bi s- di benzy'l?&ﬂﬁ@gmceﬂaduk%eumﬂg Oti?ﬁnéﬁgﬂéﬁ%ut bylbHBEA gnwlséln stirring

under nitrogen to 90C for 40 m nutes he usu 'C Work
(50n wat er, (0.23mmob hxs—dlhemyhdetngadmab@allacﬁum(ﬂhm mctedmsﬁﬂndgolum umdeganl c

phase with V&id e 5 oduct

whi ch may be pu ??t(ey(?yg?&zplmaﬁﬁ-c rorra ograp ?hugflﬁeé’ugsl fkélgl@ﬁ ept ane as
t he el uent af»ﬁthrlﬁﬂmgwa’ihxﬁ@tlg ofgfands phase-with water) and flash-chromatography on silica
chloro 4' -f 1l uoro: n n oily substance.

" H NMR (400%”33%@9‘%‘?%@%83/?@’“%%814 °g$' @dc’% 'éFB/qz 6)1; 6.92
[d, 2H H Ciitiy (hslﬂmhﬂeH HC5)]; 7.32 (s, 1H NH); 7.35 (dd, 1H,

HC(3')]. qrrple 13’ Chl oro-6' - rrethyl heng ) -4-net hyl ani |l i ne WO
01/ 23346 PCT/ EF'EMRC(Q@MHZ @Cls)CZPIWQH C-6'- CHs); 2.29 (s, 3H, C-4-CHs); 5.61

(s,br, 1H, NH); 6.57 [d, 2H, HC(2,6)]; 7.04 [d, 2H, HC(3,5)]; 7.07 [t under signal at
7.04, 1H, HC(4’)]; 7.16 [d, 2H, H(C5")]; 7.33 [d, 1H, H(C3")].
N,N-Bis-p-tolyl-2-chioro-6-methylaniline (9mg) is isolated as a byproduct.

Example le: N—(2’-Chloro—6’-methylphenyl)—4-ethy1aniline

Pd(dba)z
/\©\ t—Bu)s NH

NaOtBu

toluene \©/

To a solution of 5.2 g (37mmol) of 2-chloro-6-methylaniline and 6.95 g (37.6 mmol)
of 4-ethyl bromobenzene in 50ml of toluene is added 6.5 g (68 mmol) sodium tert-
butoxide, 180 mg (0.89 mmol). tri-tert-butylphosphine (dissolved in 2 ml of toluene)
and 300 mg (0.52 mmol) of bis-dibenzylideneacetone palladium(0). The mixture is
heated unter nitrogen to 90°C for 3 hours and then cooled to room temperature. Hyflo
(1g), water (30ml) and conc. hydrochloric acid (10ml) are added and after stirring for
30 minutes the mixture is filtered. The organic phase is washed with water (30ml)
twice and evaporated. The residue is subjected to flash-chromatography on silica (75g)
eluting with beptane to afford 5.3g (21.6mmol, 58%) of N-(2’-chloro-6’-



~ Pd(dba)2 ----- + 1 (t-Bu)3P NH Br NaOBu C °~ toluene 1.02g (7.2muol)
of 2-chloro-6-nethylaniline, 1.23g (7.2mol) 4- bronDtquene 1. 15¢

(12mol ) soWOReI3ee t - but oxi de, 160ngy (0. 7rnnol) tri-tert- b@u’f’?l’“ﬁ'ﬁ?%?)hl ne and-
130mg (0. 23mmol ) bis-di benzyl i deneacetage-pal | adi un{0) are reacted in 50nl
t ol uene under nitrogen at 90C for 20 m nutes and at 60C over night.

Agueous workup (3N HCO, wth hyflo, washing the organic phase with water)
and fl ash- chnnmybbg:ylapihgthylmﬂhielasmaahnuslcamuh&ph stoluene (4:1) as the

e ek gy o i B TOI S £ B L0

5.61 (s, br, qth fﬂ&lﬁ)@s{(&;bﬁm Nﬁi%@)[}iﬂ}z}iﬁ’(ﬂb&6aﬁ[t H‘P@gc?'aj 17 07 [t

under si gnal &(} % d, 2H

HC3')]. N, mtcgzbma(wz'z okl BCIN Y 2hid PR @@ﬂrg) is isolated as a
byproduct. Exanple le: N (2'-Chloro-6'-nethyl phenyl)-4-ethylaniline N - Cl
Pd(dba)Zz I + ( / (t-Bu) PNH Br NaGBu CI ' toluene To a solution of 5.2
g (37mol ) oExampihifor N-62’ e Dichlare6l-methylphehyd-4o8hydanild®. 6 mol ) of 4-et hyl
br onobenzene in 50nl of toluene |sN,_§dded 6.5 g (68 mml) sodiumtert-

but oxi de, 180 ng (0.89 mmml).tLi-tErt-butyl phosphi 13 olved in 2 m of
tol uene) and 36 i JIEE leld&ha)yI | denea dne pal | adi un(0).

The m xture is n to hour anW¥it hen cooled to
er (30l a@g‘gi conc. leric acid

room tenperature. HyfTo B(lg), wat
(10m) are added and after stirrirg for toluene
Cl

The mixture of 2,4-dichloro-6-methylaniline (3.313g, 18.8mmol), 4-ethyl
bromobenzene (3.64g, 20mmol), sodium tert-butoxide (3.41g, 35mmol), racemic
BINAP (0.274g, 0.44mmol), bis-dibenzylideneacetone-palladium(0) (250mg,
0.43mmol) and toluene (50ml) is refluxed under nitrogen for 22h. The mixture is
cooled, treated with water (40ml), conc. HCI (10ml), hyflo (1.7g) stirred for additional
30minutes and filtered. The organic phase is washed with water twice and evaporated.
The crude product (6.88g) is purified by flash-chromatography (silica, toluene) to
afford 2.93 g of N-(2°,4’-dichloro-6’~methylphenyl)-4-ethylaniline.
*H-NMR (300MHz, CDCk): 1.15 (t, 3H, CH,-CH,-Ar); 2.08 (s, 3H, C-6’-CH3); 2.50
(g, 2H, CH3-CH,-Ar); 5.42 (s, br., 1H, NH); 6.50 [d, 2H, HC(2.6,)]; 6.96 [d, 2H,
HC(3,5)k; 7.10 [s, 1H, HC(5")1; 7.25 [s, 1H, HC(3")).
The reaction proceeds much faster even at 85°C when BINAP is replaced by tri-tert-
butylphosphine; however N,N-di-(4-ethylphenyl)-2’,4’-dichloro-6’-methylaniline is
formed as a byproduct in considerable amounts when excess of 4-ethyl bromobenzene -
is used. This byproduct can be isolated as a solid, mp: 74-75°C; 'H-NMR (400MHz,
CDClL): 1.24 (t, 6H, CH;-CHs); 2.09 (s, 3H, C-6’-CHs); 2.61 (g, 4H, CH,-CH;); 6.89
[d, 4H, HC(2,6)); 7.06 [d, 4H, HC(3,5)]; 7.20 [s, 1H, HC(5”)]; 7.36 [s, 1H, HC(3"));
MS: 383 (M+), 368 (M-CHa,), 354 (M-CH,CHs3).

Example2: N-(2’,3",6-Trifluorophenyl)-4-ethylaniline



30 mnutes the mxture is filtered. The organic phase is washed with water
(30m) tw ce and evaporated. The residue is subjected to
fl'ash- chr onf¥®8YB3#hy on silica (75g) eluting with hept anBCTBPOANE¢ d 5. 3g
(21.6mol, 58% of N (2'-chloro-6" WO @4-23346 PCT/EPO0/ 09346 -23

met hyl phenyl )-4-ethyl aniline as an al nost colourless liquid. "H NWR
(300MHz, CDC13): 1.10 (t, 3H, CCHH -CH2-); 2.10 [s, 3H, CH3-C(6')]; 2.50
(g, 2H, CH3 -); 5.54 (s, bB 1H NH); 6.48 [d, 2H, HC(2,6)]; 6.93 It,

IH HC )] d, 2H, 5)F; 79 éd, IH{HC(5")]; 7.22 [d, 1H,
HC(3')]. Exanp O Ng( 2", chlo.L.B._abJIeL.h-( ylp )-4-ethylaniline O |
BrF NaC: BBINAP | \ Cl uene C The m xture

N142 \ \ Pd(dba
dthyl  br onobenzene

&)

of 2,4-dichloro-6-nethylaniline (3.31NgOBA8. 8rmol ),
(3.64g, 20nmmol), sodiumtert-butoxide tPen®1g, 35moF
(0.274g, 0.44mvol ), bis-di benzylideneacetone-pall adiu
0.43mmol ) and toluene (50m ) is.refluxed under nitregen=for 22h. The

m xture is cooled, treated with water (40nil), conc. Ha (10n), 'hyflo
(1.79) stirr&oaseiptiongfilt3lgehf-cthybniling 1dz 9236 triflecredroridbenzengmriiog phase i s

washed w th yabRe é'ﬁ@aﬁﬁd%&ﬁ =0 : w oduct (6.88g) is
purified by fl ashr-l cl r omat Oggaaﬁt@Q?g? @?%’E‘@gﬁéne g?{)b's afford 2.93 g of
N-(2', 4' - di céibenzplidsneanetompallatiigmy(D) [Pd(dba))in il of teluene khd\WRg(oB0éids, CDCl 3) :
1.15 (t, 3H, - -Ar) . 2. 08 3H 6 - ; .2. 50 ,  2H, CH3- CCH
A 5 42 (T ?‘%ﬁﬂ“ ‘?’“%‘?‘*53&“[ ‘éi'?‘ﬁ%'ﬁfs ‘ﬁ\&“‘g@‘)”f@@? 9‘6’( ’flat,edf'nﬁ b Ho(3, 5) 1;
7.10 [s, 1H, undef fefh). ;Afiér 2dolihg to rbbin thitpedatide, watee(30 @) toRButR@Eeeds much
faster even @}&8310 .vvhea | NAP d S I ei)l aced by tri-tert- butyl phosphine;
however N, N- BHOIQEHOBE ASH pyd byflo {1 ghiace addsd gudsstirrpg is gontianed foe 1 hs

The mixture is filtered and the filtrate is separated into its phases. The organic phase is

washed three times with water, dried using magnesjum sulfate and evaporated to

dryness. The residue can be used as such in the following step or purified by flash

chromatography on silica using toluene as the eluent affording 1.13 g of N-(2°,3",6'-

trifluorophenyl)-4-ethylanilin.

"H-NMR (300MHz, CDCL): 1.14 (t, 7.7Hz, 3H, CH,-CH,-Ar); 2.53(q, 7.7Hz, 2H,

CH3-CH,-Ar); 5.29 (br. s, 1H, NH); 6.7-6.81 [m, 2H, C-4’-H, HC(5")]; 6.75 [d, 2H,

HC(2,6)); 7.02 [d, 8.5Hz, 2H, HC(3,5)].

Diphenylamine compounds of Formula VIII, for instance as prepared above in
Examples 1 and 2, are converted to the corresponding compounds of Formula VII

hoWd
N (o}
Vil R, R

R; R,
Ry
as described in Example 3

Example 3a N-(2’,3’,4’,6’-Tetrafluoropheny})-N-chloroacetyl-4-



formed as a byproduct in considerable ampunts when excess of 4-ethyl

br omobenzeng, is_used. This byproduct can be isolated as ' X
74-75C, ' H NQOBRBM, ©DC13): 1.24 (t, 6H, CH2 Car‘r) ﬂﬁﬁ'ﬁk"*“?*”éﬂ?
CG6'-M; 2.61 (g, 4H -CH3); 6.89 [d, 425 HC(2,6)]; 7.06 [d, 4H, HC(3,5)];
7.20 [s, 1H, HC(5")]; 7.36 [s, 1H HC(3')];, Ms 383 (Mr), 368 (M CH3), 354
(M CH2CH3). Exanmple 2: N-(2',3 ,6"-Trifl uorophenyl )-4-ethylanfiine WO

01/ 23346 PCT/mepydariB846 -24- r F\ F Pd(dba)2 =~ + | -, BINAP NH2 F NaGx Bu
Ntoluene F F F To a solution of 1.21g of 4-ethylanilingy 1.10g of
2,3,6-trifluor rmbenzene |n €Oy of toluene pdded consecutively 350

nmg BI NAP and 30 of bi g_ enzyl i deneacet on-Rg (0) [Pd(dba)2) i.n
3 nm of toluene and Y9 g™o hum~ tert.-butoxide ip 3 toluene. The
mxture is flushdd iy Fnltrogen and heated for 6FhBeddr reflux. After
cooling to roomte bt ure, water (30 nl), concent g hydr ochl ori c acid
(10 M) and hyfl g3 are added and stirring i sFConfinued for 1 h. The
mxture is filtered and the filtrate is-separated intp its phases. The
organi c phase is washed three tinmes with water, dried using nmagnesi um

sul fate and eHepaixtaiead N-(2°,3t4’ /6 ectmflodiophenyly-#-onethylaailin K282 82 amoBawh i n t he

I T T
trifluor Opheraékt}ofex@ésbwmmdaﬂondéidbﬂgﬁérﬁ@mm@ﬂ&)ch)ﬁaaded(ﬁxd 7.7z, 3H
"H - CH2- Ar) s, |11

- A b
6.7-6.81 [m smmz@a wnhwed Hufsnsh} at fe°lP5°'{‘RFat'rE¥=1 Aﬁ%éj?dzlg%‘;’}“eﬂv (29mby @e 8. 5Hz,
2H HC(3,5)]. ms'&um@%gk 9%%91%0%e5ﬂ&ﬂ%:?a£@%ﬂase i @fied Bith ance -as

prepared above 1 n 2, are conver o the corresponding
conpounds of xﬁaylm:msulfaue and evaporated to dryness. The residue is purified by flash

chromatography (silica, toulene) to obtain N-(2°,3’,4’,6’-tetrafluorophenyl)-N-
chloroacety}-4-methylaniline (0.98g, 2.95mmol) as an oil.

Example 3b: N-(2’,3',5’,6"-Tetrafluorophenyl)-N-chloroacetyl-4-ethylaniline
Cl
O\ ° "L
Nt L - N" "0
F F F
N-(2',3’,5°,6’-tetrafluorophenyl)-4-ethylanilin (2.05g) and chloro acetylchloride
(1.99g) is mixed without solvent and heated with stirring to 90°C under nitrogen for
20 h. Tetrahydrofurane (10ml) and aqueous sodium bicarbonate are added after
cooling and stirring is continued for about 1 hour. The organic phase is diluted with
toluene and washed with water three times and dried over magnesium sulfate.
Evaporation and chroxhatography of the residue (silica, toluene) gave N-(2°,3°,5’,6’~
tetrafluorophenyl)-N-chloroacetyl-4-ethylaniline (1.84g) as a solid which is
recrystalhsed from heptane, mp.: 72°C

'H-NMR (400MHz, DMF-d7, 140°C): 1.25 (t, 3H, CH;); 2.70 (q, 2H, CH,); 4.28 (s,
2H, CH,-CO); 7.35 [d, 2H, HC(3,5)]; 7.43 [d, 2H, HC(2,6)]; 7.6S [tt, 1H, HC(4")).




RC NO VIl RL/ R R\ R4 's as described in Exanple 3 Exanple 3a N
(2,3 ,4",6' -Tetraf |l uorophenyl)-N-chl oroacetyl4 WO 01/ 23346 PCTI EPO0/ 09346
-25- methy|w@oi23e Cl | C cLNXO NH + CIF F OF F F F FPEVERWNOM4p %t ure of
N(2,3,4 ,6'-tetrafl uorophenyl)-4-metd6l anilin (0.82g, 3.2 nmol) and
chioro acetylchloride (1.6g) is heated with stirring to 90C under nitrogen
for 1.3 h. To destroy excess of the acid chloride, 2-propanol and water (2
m each) is added and stirring is continued over night at room

tenperature. After re | xtracted with
sodi um bi car E¥#EPlE3 %mgthge ‘ﬂeﬂi‘{’ %ﬂé‘éétp’té’{’}lfwlg'hﬁ gnem um sul fate
and evapor at egyfniihe/ Ness. The resi due Is purified by flash chr omat ogr aphy
(silica, toulene) to obtain N-(2',3 ,4",6' -tetrafl uor phenyl) N-

chl oroacetyl - 4- et hyl ani | i ne AR, 989, 2 95 s a Exanpl e 3b:
N(2',3,5,6" -Tetrafl uorop )I\I—&I&]&&ﬁ\ /Ehylanlllne a d

ONXOIVH +cl FOFFFFF

N(2',3,5,6"-tetrafl uoroph - thylanllcr ) and chloro
acetyichioride

1.32g of N-(2'-Chloro-4'-fluoro-6'-methylphenyl)-4-methylaniline is reacted with
chloracetylchloride (1.76g) at 90°C for 30minutes. The cooled mixture is stirred with
toluene (20ml) and aqu. sodium carbonate for 30 minutes and the organic phase is
evaporated. The residue is purified flash-chromatography on silica using toluene
affording 1.04g of N-(2’-chloro-4’-fluoro-6’-methylphenyl)-N-chloroacetyl-4-
methylaniline as a solid which is recrystallised from heptane/2-propanol (9:1), mp.: 96-
97°C.

H-NMR (400MHz, DMFE-d7, 120°C, all peaks appear broadend or split): 2.43 (s,
3H,CHs); 4.31 (s, 2H, CI-CH;-CO); 7.31 [d, 1H, HC(5")]; 7.32 and 7.40 [AB, 4H, C-
HC(2,6) and HC(3,5)]; 7.45 {s, 1H, HC(3")}.

Example 3d: N-(2’-Chioro-6’-methyiphenyl)-N-chloroacetyl-4-methylaniline
CLL
\QNH CICH,COCI N X0
C'\©/ Ci

The solution of N-(2’-chioro-6’-methylphenyl)-4-methylaniline (1.4g) in 2.21g
chloroacetylchloride is heated to 90°C for 4 h. The mixture is diluted with toluene
(25ml), cooled to room temperature and washed with aqu. sodinm carbonate. The
organic phase is dried, evaporated and the residue is subjected to flash chromatography
[57g silica, toluene and toluene/ethylacetate (98:2)] to afford 1.45g of N~(2’-Chloro-
6"-methylphenyl)-N-chloroacetyl-4-methylaniline which is crystallised from heptane,



(1.999) is mxed w thout solvent and heated with stirring to 90C under
nitrogen for 20 h. Tetrahydrofurane (10m ) and aqueous sodi um bi carbonate
are added 3¥@®¥2334600ling and stirring i s continued for adfSUEPRYRRr. The
organic phase is diluted with toluene2ad washed with water three tines
and dried over magnesium sul fate. Evaporation and chromatography of the
residue (silica, toluene) gave N-(2',3 ,5 ,6'-

t et rat ht or opheiyB MM hl or oacetyl -4-ethylaniline (1.84g) as a solid which
is recrystallised fromheptane, np.: 72C ' H NWR (400MHz, DM~-d7, 1400):
1.25 (t, 3H, CH3); 2.70 (q, 2H, CH2); 4.28 (s, 2H CH2-CO; 7.35 [d, 2H,
HC(3,5)]; 7.FampR.3e2H HC( ﬁ,-(aH:h1oib-6’£xn¢thy1pﬁhhy1)-n%wroa]cetymmmmﬁ46

PCT/ EPOQ/ 09346 - 26 Exarrpl e 3c:

N-(2' -Chloro-4'-fluor hyI phenyl) N-c yI - rrethyl aniline 1~
|~ cl ClChtcoc, N O Cl

N-(2' - Chl oro- 4'-f|uoro 6' - thylalaner reacted with
chioracetyl chloride (1.76gg.at 90 for 30m nut esCh gol ed m xture is
stirred with toluene (20nl) aqu. sodi um carbo for 30 m nutes and
the organic phase is evapor The residue is pu led flash

chromat ography on silica using toI uene affording 1.04g of

N-(2' - chl or qu42’= mmrmﬁwmﬁm-nmyjmmewosg,mw isdreaté®@Wwithi| ani | i ne as

lid which || df . 2- 6-
37C " i N S IcHane 23 5t S G S RS B A B bt S 1 1) - 2. 43

(s,  3H CH3)piy é%ﬁlt 453C f%&u@%dﬂgﬁ Eﬁhol ("51nl) b dvolidg tofoskd and 7. 40
[AB, 4H C 6) and HC(3,5)];. 7.45 Is,
temperature the mixture is diluted with toluene and extracted with aqu. sodium

bicarbonate. The organic phase is washed with water and evaporated to dryness. Flash
chromatography on silica (55g) using toluene as the eluent affords 5.66 g (17.6mmol,
88%) of N-(2’-chloro-6’-methylphenyl)-N-chloroacetyl-4-ethylaniline as a viscous
liquid.

'H-NMR (400MHz, DMF-d7, 140°C): 1.22 (t, 3H, CH:-CH,-), 2.32 (s, 3H, CH3-
C6’); 2.65 (q, 2H, CH,-CHy-); 4.12, 4.18 (AB, 2H, CH;-Cl); 7.22 and 7.31 [each d,
each 2H, HC(2,6) and HC(3,5)); 7.3-7.5 [m, 3H, HC(3’,4’,5")].

Example 3f: N-(2’ ,4’Dichloro-6’-methylphenyl)-N-chloroacetyl-4-

ethylaniline
.. L
c:\E';r C\¢(
c ' ¢l

N-(2’,4’Dichloro-6’-methylphenyl)-4-ethylaniline (4.83g as a mixture with the
byproduct N,N-di-(4-ethylphenyl)-2’,4’-dichloro-6’-methylaniline) is dissolved in
4.18g of chloro acetylchlorid and heated to 100°C for 1.5h. The mixture is cooled,
diluted with toluene (50ml) and extracted with aqu. sodium bicarbonate. The organic



Exanmple 3d: N-(2'-Chloro-6" nethyl phenyl)-Nchl oroacetyl-4-methylaniline
Cl I/ dCcLO 1/ XNH-NO d 1 ~ The solution of N

(2' - chl or o-veO 0KEB46y| phenyl ) - 4- et hyl ani | i ne (1.4g) in 2. 20GI/EP00/09346

chl oroacetyichloride is heated to 90C fagt 4 h. The mixture is diluted with
toluene (25ml), cooled to roomtenperature and washed with aqu. sodium
carbonate. The organic phase is dried, evaporated and the residue-is

subj ect ed t @hhdeds Evapbraadad agma@ ajd clirsi@togtabhsaam smai wesg)aelm with
t ol uene/ et hyl acetate_ (98: 2) o .affo
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hept _ | 3

N 0o Gt o A A hoidibol RPN chidfoacdifs dbyllint thosg AT © B
COCA N O Cl crysBillised Smlgmmt&fﬂw met hyl phenyl) N- 4- et hyI aniline (4.95 g,

0,1T2) L SHE RO 58 T g Gt ) e

Aft er addi ngCR3p2Spd93H, CH:rCH,); £200(scspdit, |2HgCl-GH§-6m7;7 mﬂmar[aﬂa,mrl t he

m xture is | uene odj ,

bi car bonat edl{%@?m% ggﬁa%‘*&“@‘ﬂ%ﬁéﬁnﬁﬁ&*@aﬁfﬁ’r?@ﬁ’ %v g%gﬁg@e)& to

dryness. Flash chromat ography on silica (559) using toluene as the el uent

affords 5.66 g (17.6mpl, 88%

N-(2' - chloro-6' - n@ewtwmﬁmqwmmaleé{%wbewﬁraﬁwﬁn@ca@xrs Vi scous

I|qU|d H- 11,4- 32 (s, 3H,
gﬂ@g‘iﬁg%@ﬁng M- nﬂt?xoxﬂﬁ'%ghylciclal?exﬁ 1,4 cﬁtﬁe ¥1%53% Ca): 7,22

and 7. 31 [eaﬁmlcyclohmm-ﬂiqne wm(:an @)llnwmnvmvs 06§0}m11$1‘8887d®n{:dmb03ﬂ$0

HC(3',4',5

") éwe an intermediate compound of Formula XTII (or tautomer thereof)

L
N
Xl R, Ry

R; R,
RS

which is oxidised without isolation to give the compound of Formula VIII, as
described below in Example 4.

Example 4a): N-(2'.6-Dichioroph -4-methyl
F— Cl cl

Ticl4 N' HN
Chlorbenzene

o~
¢l L
THF THF / AcOH Cl
+ —————————— S —————
ct (]
NH,

not isolated



Exanple 3f: N-(2',4' D chloro-6'-nethyl phenyl)-N-chl oroacetyl -

ethylaniline I \ ~\ I NHNO d dall a d N(2',4 D|chloro

met hyl phenyWVpon284dy| ani 3| ne (4.83g as a mixture wit h the ngplg

NN- di - (4- et hyl phenyl ) -2 -di chl or o- 6-29®et hyl ani | ne) is dissol ved | n
4.18g of chloro acetyl chi ori d and heated to 100C for 1.5h. The m xture is
cooled, diluted with toluene (50nml) and extracted with aqu. sodium

bi car bonat e. ayTAsonrigmof 4.35(@ 2,6/dxhB46-akilife/ iRFHOGI 6D@U8hydrdf@rap had B5iml of
evaporated to dr ess .and.c ap n.silica ing with
tol uene to aFllerP ds,eqol @4&@?%“’?% MF‘PP’Q"Q&ng ltlg‘ka(?ﬁ’g" n

t hyl anl l'ine gddchloride is added to the solution, followed by the addition of 5.0 g of 1-Methoxy-

N-(2',4" -dichloro-6'-nmethyl phenyl)-N-chl oroacetyl -4-ethylaniline (2.959). A
cr ystal | i sed4@mﬂ1ﬂc&clﬁtha§ 4a@lem reacppwwv%owi' °d’fvml4t%lt)t° 1.22
(t, 3H -CH, 3357°bsaéxd%ti’m@fo? ‘7 holrtshit thlszteﬁgerﬁﬁre %Haohﬁ}dﬁ of )0 1820 (s,
split, 2H, = (.42 | AB, 4H, 6)

res pect i vel ybf mamdﬁl 2%mi bftetrahydrdﬂ@elsal)q 23 Fﬂ@éa{egé agjd is thﬂi aqng grOP]vvxse
A et Vel e BRTERUPR el UM el BB i & PR
et hyl cycl ohexixtire 4valisthided frtihhomn aamct mdal&jhtmmat 257€. Bhenf D4 guofdodive &S
Faut omer ¢ hedshfo fRefpachin pivee sidirise & Spucd 1ol aqgRRA 4heste 61282 i ¢ hout
i solation toggl i’é@cﬁo‘ﬂ% ﬁﬂiﬂ?@ﬂaﬁh&f byﬁﬁihﬂhﬁ the Yéaction mikture onto a mixture of 250
ml of aqueous Sodium bisulfite (38-40%) and 400 m! of saturated aqueous sodium
carbonate. The water phase is extracted with ethyl acetate (1x200 ml and 2x100 ml),
the ethyl acetite phases are unified and washed with 100 ml of water. The organic
phase was dried over anhydrous sodium sulfate and evaporated in vacuo to yield 11.44
g of a dark shurry. Thé slurry was dissolved in hexane/t-butyl-methylether and the
solution was filtered over silica gel to obtain, after evaporation of the solvent, 5.75 g of
crude product. The product can be used directly in the next step. Alternatively, it can
be purified e.g. by column chromatography on silica gel with hexane/t-butyl-
methylether (9:1) as eluent to yield pure N-(2',6"-Dichlorophenyl)-4-methylaniline.

H-NMR(CDCl;, 400 MHz, 300K) & 2.31(s, 3H, CH), 3.6-4.8(broad signal, 1H, NH),
6.68(d, J= 8 Hz, 2H, H-C(2) and H-C(6)), 7.02-7.12 (m, 3H, H-C(3), H-C(5) and H-
C(4"), 7.38 (d, J= 8 Hz, 2H, H-C(3") and H-C(5).

MS(ED: m/z 251(M*), 216(M-C])*, 181(M-2CD)*

Example 4b): N-(2'-Chloro-6"-fluoro-phenyl)-4-methylaniline



descri bed bel ow in Exanple 4. Exanple 4a):
N-(2'.6-Dichl orthenymet hyl andine cI C1 O T104 \ HN :Ch
THE /| AeOH QO3

46C] NHz not isol ated WO 01/ 23346 PCT/ EP

B@%ﬁ@ﬁéﬁ% 29 ) A

solution of 4.35 g 2,6-dichloro-anilin80in 4 m of tetrahydrofuran and 35
m of chl orobenzene is cooled down to -40 to -45C. At this tenperature,

5.09 g of titanium tetrachloride is added to the sol ution,
addition of 5.0 g of 1-Methoxy- 4-nethyleycl ohexa—l 4-di ene.
‘ 3bC and stirredr
pf iodine in 20
hdded dr opwi sg

mxture is allowed to warmup to appr ox
hours at this tenperature. A solution of
tetrahydrofurag-and 2.3 m of 4tic aci
reaction mxturfe and the tenpelcholbbieidds
m xture was s Rour TRE 0C ang

mup to O
ht Vﬁl’i@\edlihen 3nd oclof

foll owed by the
The reaction

O

lodine is adg tgethe agt | on—m-xtuir g Ng—s—copt | for
addi ti onal 24Nggfrs &~ 25¢ “Fhe reactid y quenched pour i ng
the reaction mjxture onto m xture of 2 hqueous Sodi u bi sulfite

(38-40% and 400 m of sa?u‘rat ed aqueoud_sodi um .chrbonate.
Is extracted with ethyl acetate (1x200 M pgfidoidtes00 nil ),
acetate phases are unified and washed with 100 nal of water.

The Wwat er phase
t he et hyl
The organic

phase was dried over anhydrous sodium sul fate and evaporated in vacuo to

hexaner - but grioftipfof 25f g:2 e elofo Buttlif "o R as g

o dhd 35 i

over | ca gel

to obtain, aéhlembmmeds aioﬂadmowh td M9 too45PEnA} this. téfperatnfe, Smlgdﬁtxmnmmct The

Drodct oan Rt Hachi< on ohfh, Rk b e Bebh 5

can

DB D -

4-methylcyclohexa-1, 4-d1ene The reaction mixture is allowed to warm up to approx. -
35°C and stirred for 2 hours at this temperature. A solution of 10.18 g of iodine in 20
ml of tetrahydrofuran and 2.3 ml of acetic acid is then added drop-wise to the reaction
mixture and the temperature was allowed to warm up to 0°C. The mixture was stirred
for 1 hour at 0°C and 16 hours at 25°C. Then 3.4 g of iodine is added to the reaction
mixture and stirring is continued for additional 24 hours at 25°C. The reaction is finally
quenched by pouring the reaction mixture onto a mixture of 250 ml of aeq. Sodium
bisulfite (38-40%) and 400 ml of saturated aeq. sodium carbonate. The aqueous phase
is extracted with ethyl acetate (1x200 ml and 2x100 ml), the ethyl acetate phases are
unified and washed with 100 ml of water. The organic phase was dried over anhydrous
sodium sulfate and evaporated in vacuo to give a yellow viscous liquid. The liquid was
dissolved in hexane/t-butyl-methylether and the solution was filtered over silica gel to
obtain, after evaporation of the solvent, 4.33 g of crude product. The product can be
used directly in the next step. Alternatively, it can be purified e.g. by coluron
chromatography on silica gel with hexane / t-butyl-methylether (9:1) as eluent to yield
pure N-(2'-Chloro-6-fluoro-phenyl)-4-methylaniline.

'H-NMR (DMSO-d°, 500 MHz, 300K) & 2.17(s, 3H, CHs); 6.53[dd, J = 8.5Hz,
Jnr = 1.5Hz, 2H, HC(2) and HC(6)}, 6.94[d, J = 8.0Hz, 2H, HC(3) and HC(5)],



met hyl ether (9:1) as eluent to yield pure

N-(2',6"-Di chl orophenyl)-4-nethylaniline. 'H NMR(CDCL3, 300K) S
2-31(s, 3HWV@MIPM63 6-4.8(broad signal, 1H NH), 6. 68(d"%8'?“’%“

HC(2) and HC(6)), 7.02-7.12 (m 3H, BIC(3), HC5) and H C(4')), 7 38
(d, J= 8 Hz, 2H, HC(3) and HC(5)). MS(El): mz 251(W, 216(Md)

, 181(M 2C1 )" Exanple 4b): N-(2'-Chloro-6"'-fluoro-phenyl) nmet hyl ani | i ne WD.
01/ 23346 PCT7.E5t06d, 098 86Hz, 30=dioﬁz, 1H,3G@OL.47.251ddd, I\= %ﬂﬂeﬁﬂkhﬂen% THE _ |

2. ohl o o- 6- TSR I 1- AR ESEL psr P it O el .
hi b hi 5.09 f
ol or oberzeng i LI N 20 0 G ut‘f’%nt fol | owed by the atdition

of 5.0 g of 1-Methoxy- 4-nethylcycl ohexa-1, 4-diene. The reaction mxture is
allowed to warmup to approx. - 35C and stlrred for 2 hours at this
t enper at ur e. Exanypld 4c):i dhR(24Ch hy-phenyBid-esh ® ml of tetrahydrofuran
and 2.3 m of acetic acid is then added drop W se to the reaction mxture
and the tenperature was allowed to warmup to OC. The m xture was stirred
for 1 hour at OC and 16 hours at 25C. Then 3.4 g of iodine is added to the
reaction mxture and stirring is conti paed for ajditional 24 hours at 25C
r
{

The reaction is finally quenched by poy eaction m xtu a
m xture of 250 m of aeq. Sodium bisul fi % and 400 M o

saturated aeq. ,sodi um carbonat <l The aqL I's extract g et hyl
acetate (1x200fn and 2x 100 Mejapid&ect tate phases are funiflied and
washed with 1 of ?@ ThﬁF organi ¢ ghase was| dmhrihcoder dfbus
sodi um sul f at d gevapf d He—acue e a Vel +ew—H-secoy quid. The
l'iquid was cl

NH,

not isolated

A solution of 3.0 g 2-Chloro-6-methyl-aniline in 3.5 ml of tetrahydrofuran and 31 ml of
chlorobenzene is cooled down to -40 to -45°C. At this temperature, 4.01 g of titaninm-
tetrachloride is added to the solution, followed by the addition of 6.18 g of 1-Methoxy-
4-ethylcyclohexa-1,4-diene. The reaction mixture is allowed to wami up to approx. -
35°C and stirred for 3 hours at this temperature. A solution of 8;06 g of iodine in 16.4
ml of tetrahydrofuran and 1.8 ml of acetic acid is added to the reaction mixture and the
temperature is allowed to warm up to 0°C. The mixture is stirred for 30 mimutes at 0°C
and 2 hours at 25°C. Then 2.68 g of iodine is added to the reaction mixture and stirring
is continued for additional 24 hours at 25°C. Again, 2.68 g of iodine is added and
stirring is continued for additional 72 hours at 25°C. The reaction is finally quenched
by pouring the reaction mixture onto a mixture of 250 ml of aqueous sodium bisulfite
(38-40%) and 450 ml of saturated aqueous sodium carbonate. The water phase is
extracted with ethyl acetate (1x200 ml and 2x100 ml), the ethyl acetate phases are
umified and washed with 100 ml of brine. The organic phase was dried over anhydrous



di ssolved in hexanelt butyl-nmethylether and the solution was filtered over
silica gel to obtain, after evaporation of the solvent, 4 f crude
product . TH%OWHa‘tfct can be wused directly in the next stl’ecfﬁél’,&?’f'g’?%ati vely,
it can be purified e.g. by colum chrd®atography on silica gel wth hexane
/[ t-butyl-methylether (9:1) as eluent to yield pure
N-(2'-Chloro-6'-fluoro-phenyl)-4-nethylaniline. 'H NVR (DMSO-d6, 500 MHz,
300K) 6 2. 17sostiungpplfate-md:evaposatediim vaguo-toggivgp dark Miscpusliquids Hhe liquid waS( 2) and

L)1 gyl e e i g W gL ST 000
8.0,1.5Hz, JafteF evaration dflthe S 2.9 g f Grtficigrbdud. The pbdiictddn, beduded=1. 5,

1H, HC(3')]; ,.7.83(s, ,1H, El ). .235 00, . , 20 35, (MC1)+),
185 (55) Dxafiiely 485 B (pormtmtindyn . Sancrvieiedig ) By it oL
TICl4 HN Chblﬁﬁrhﬁﬁgﬁﬁl@ onlsilica ptibwith ldpfaht Gloluehd7:3)0k eluefltéyRI pAréNL(pt i on of
3.0 g 2-Chl oro-6-net t%Iév-paniline in.3.5 mM of tetrahydrofuran and 31 m of

chl or obenzen&hieo-6dps -deethylanding., _45C At this tenperature, 4.01 g of
titanium tejrachloride is added to the sol ution, followed b¥2the addi ti on

of 6.18 g of H-NWRED: 490 MHz I00K) Snbdh (t J2 7dh BacSH, aC(3)da222 & 3Fk xt ure i s
allowed to 1 t ROX. i ; r t 1S
t enper at ure\.l\’ﬁr%\ SO l}’t?g%agfl gfso%zgﬁgﬁ?g)dﬁﬁg?'ﬁ&{%%l&#?gfﬁ?gtaf%drof ur an
and 1.8 m olikeadet8 Hz,aZH,diCG2aardcd-C(6))+ hO2-7dAdm, SH, H-K3) B-C(A}H andH-

tenperature | I ﬂ%; ?frg r7_c|)_1 ik N IRt w. tirred for 30

m nut es at 0@4,)2’#(1 'g%@r?’sﬂg E%) 32(?]:512% g dfm;gld?% ‘is added to the

reaction m x | hid i ntinued for additional 24 hours at 25C.
MY, Fu Do) 230, 39, 143, 168

Again, 2.68 i's’added "an stirring is continued for additional
72 hours at 25C. The reaction is finally quenched

The 1-Methoxy-4-methylcyclohexa-1,4-diene and 1-Methoxy-4-ethyleyclohexa-1,4-
diene starting materials for Example 4 are prepared according to a known literature

procedure.

1-Methoxy-4-methylcyclohexa-1,4-diene (

Na°
Liquid Ammonia
THF / Ethanol

P

Preparation according to a known literature procedure:
G.S.R. Subba Rao, D. K. Banerjee, L. Uma Devi and Uma Sheriff,

Australian Journal of Chemistry 1992, 45, p. 187-203

1-Methoxy-4-ethylcyclohexa-1,4-diene




by pouring the reaction mxture onto a m xture of 250 m of aqueous sodium
bisulfite 38-40% and 450 m of saturated agueous sodi up&gﬁg@@gﬁﬁ#e. The
wat er phase ODV23e r acted with et hyl acetate (1x200 ml and 2X ), the
ethyl acetate phases are wunified and wd¥hed with 100 m of brine. The
organi ¢ phase was dried over anhydrous WO 01/23346 PCT/ EPO0/ 09346 -32
sodium sul fate and evaporated in vacuo to give a dark viscous liquid. The
liquid was di ssoldbe’d in heptane / toluege”and the solution was filtered
over silicagel to [obtainMNafter eivaporaion of the solvent, 2.0 g of crude
product. The progygst can #}%ﬁ"&i reciy in the next step. Alternatively,
it can be purifi g. by ¢ mn . chr girat dgraphy on silica gel with

hept ane / tol ue 13) as eluent to ykel
Chl oro-6' - met hyl - pghenyl ) - 4-et hyl ani | i ne.
1.24 (t, J= 7.5 HaA_ 3H, H3C(8)), 2.22 (s, 3H HIC(C(2)), 2.61 (g, J=7.5
Hz, 2H, H2C(7)), 4.0~5.5 (broad signal, 1F NH), 6.60 (d- like, J= 8 Hz,
2H, HC(2) and HC(6)), 7.02-7.10 (m 3H, HC(3), HC5) and H C(4)),
7.10-7.20 (m 1H, HC(3)), 7.33 (d-like, J= 9 Hz, 1H, HC5)). Ms: niz
245(M ), 230, 214, 194,180. The 1-Met hoxy-4-nethyl cycl ohexa-1, 4-di ene and
1- Met hoxy- 4- atonpoGd4 Masrpared accdidiipto theosaine ligranae procedude given sbosefore 4 are

prepared according to a_kno literature procedure.

1- Met hoxy- 4- Mﬁ??%ﬁﬁﬁﬁmeﬂ‘iﬁ' € Na Liquid Ammonia THE / Et hanol
Preparation according to a known |iterature procedure: G S.R Subba Rao, D.
K. Banerjee, L. Ura Devi and Uma Sheriff, Australian Journal of Chem stry
1992, 45, p. 187-203 1-Met hgxy-4-et hyl c%(érlto exa 1, 4-diene WO 01/ 23346

PCT/ EPO0/ 09346  The products of Examples 4 are co mto the corresponding compounds
of Formula VII for instance as described in Examples 3 above and S below

pure N-(2'-
H NVR(CDCl 3, 400 MHz, 300K) S

Example 5.  N-(2'.6’-Dichlorophenyl)-N-chloroacetyl-4-methylaniline
L
Qm N O
cu\©,m cgj(jm

N-(2’,6’-Dichlorophenyl)-4-methylaniline (4.86g) is reacted with chloroacetylchloride
(3.92g) at 90°C for 2h. After dilution with toluene, the mixture is washed with aqueous
sodiumcarbonate twice, 40% aqu. sodium bisulfite and water. The organic phase is
dried (MgSO4) and evaporated. The residue is recrystallised from ethanol (12g) to
obtain N-(2’,6’-Dichlorophenyl)-N-chloroacetyl-4-methylaniline (2.83g), mp: 129.5-
130°C.

In a yet further alternative compounds of Formula VII may be prepared by a
procedure involving a Smiles type rearrangement of a compound of Formmla IX



-33 0 N O Liquid Acmmonia THE 1 Ethanol / Conpound 4 was prepared
according to the sane |iterature procedure given above f P00/09346

1- net hoxy-&chcl ohexa-1, 4-di ene. The products of E%Cr}rp es are
converted into the correspondi ng conpod¥ds of Fornula VII for instance as
descri bed in Exanples 3 above and 5 bel ow Exanple 5: N-(2'

.6' -Di chl orophenyl | -N-chl oroacetyl -4-nmethylandine \ I d / X NHNO C

1/ d d N (2,6 -Dichl orophenyl ) d%4- et hyl gl isfe (4.86g) is reacted
wi th chl oroacetyl chloride (3.92g)sat 90Cf or fter dilution with
toluene, the mxture is was ' udFuntar bonate tw ce, 40%

aqu. sodiumbisulfite and wate phase is dried (MSO4) and

evaporated. The residue is rge | i sed fromethanol (12g) to obtain

N-(2',6" -Di chl orophenyl)-N-chl orqacetyl - 4- net hyl ani line (2.83g), np: 129.5-

130C. In a yet further alternati ¥ conpounds of Fornmula VII may be prepared

by a procedure involving a Smles_type rearrangenent of a conpound of

Formul a | X WO givel meigtesmediaty produt o Borpmila ¥UI 33 defiied ahoverwhichs gepverted | R~ R0
without being isolated to the compound of Formula VII as described in Example

below.

Example 6a): N-(2°,6’-dichloro-4’-methylphenyl)-N-chloroacetyl-4-
hylanili

a K,COy/2-propancl A

G | e

2H,0
3) hoptane-fract.

Ha - K

12g (67 mmol) of 2,6-dichloro-4-methylphenol are dissolved in 25 ml of 2-propanol
followed by the addition of 10.5g (76 mmol) of potassium carbonate and 12.8g (70
mmol) of 2-chloro-N-(4-methylphenyl)acetamide. The mixture is refluxed for 4h. At
this time, the formation of A: 2-(2’,6’-dichloro-4’-methylphenoxy)-N-(4-
methylphenyl)acetamide is completed. 13.6ml of sodium methylate solution 30% in
methanol are slowly added and the temperature is increased to about 85°C by distilling
25ml of solvent. The mixture is stirred 2h more to complete the formation of B.

l 1) CH,ON&/CH,OH

A

25ml of water are added at 70°C to obtain a 2 phases solution. The lower layer is



to give an internmedi ate product of Formula VIII as defined above which is
converted wthout being isolated to the conpound of For
descri bed i WOt e bel ow. Exanpl e 6a): "HeTieplonsids
N-(2'.6"-dichloro-4'-nethyl phenyl) - N- chB3r oacet vi - 4- et hylaniline o\ 14
Cl10 \O—lHI\HI/aKZCCBP—cP-cIG 1) CH3COx Va7CH3OH 2)N03)
heptane fract. OOCL ~CIl HH C \ N\ 12&467 nmol

6- di chl orodiscaréedagmpnmﬂayerrxédwt@lswwbnﬂ?flmatam- iop angd % %wnhfm | owed

by the addi ti gmoql gifvRng (70
rmmol ) of 2- Pg(r};él kl—gv %grret hyé Eé}\haﬁg tam éﬂ?n&xture |ts°]°%(te uxed for
4h. At this N-(:thf» —dichbrd—d)’r mahylphenwmthylamhne as a crude oil. GC/MS:

2-(2',6'-dic henoxy) - N- (4 net hyl phenyl )acetam de is

conpl et ed. ?68{'@08@ rsrl‘éé{lé "met hyl ate solution 30%in nethanol are slowy

ol vent . Th ThsAl Eared € obt; wUsARAS et Mpdpehiong Ay eBbeor R

25 of wat ermigdufe iadmﬁeh with GGl dfa-;@iqiaaomcaﬂez tp labsue 20%dndtseeded. Thee | ower
| ayer is WD 01/23346 PCT/ EPQO/ 09346 ;ﬁlﬁ SC rded L%I'& ﬁiﬁ er | a er S
dil uted wi t h BReiBRted suspeRsioRReqaled te D3 The g tion, washe

with cold 2-propanol and dried to obtain N-(2’,6’-dlchloro-4’-methy1pheny])-N-
chloroacetyl-4-methylaniline. Mp: 140-141°C,

H-NMR (DMF-d7, 413K, 400Mz) 2.33 (s, 3H, CHa); 2.40(s, 3H, CH3); 4.18(s, 2H
CH,); 7.22[d, 2H, HC(5) and HC(3)]); 7.38{d, 2H, HC(2) and HC(6)]; 7.42(s, 2H,
HC(3’)and HC(5")].

Example 6b): N-(2’-chloro-6’-fluorophenyl)-N-chloroacetyl-4-methylaniline

Same procedure as example 6a, starting from 2-chloro-6-fluorophenol

Mp: 80-82°C.

'H-NMR (DMF-d7, 393K, 400Mz) 2.4(s, 3H, CHs); 4.3(s, 2H, CH,); 7.35[d, 2H,
HC(3) and HC(5)]; 7.43[ddd, 1H, HC(5")}; 7.48(d, 2H, HC(2) and HC(6)]; 7.55[d,
1H, HC(3")]; 7.6[ddd, 1H, HC(4")].

Example 6¢): N-(2°,3’.6’-trifluorophenyl)-N-chloroacetyl-4-eth

Same procedure as example 6a, starting from 2,3,6-trifluorophenol and 2-chloro-N-(4-
ethylphenyl)acetamide. The crude intermediate N-(2°,3’,6’-trifluorophenyl)-4-
ethylaniline was roughly purified by filtration on silica using toluene as eluent.

Mp: 49-50°C. 'H-NMR(DMF-d7, 413K, 400MHz) 1.24(t, 3H, CH;); 2.70(q, 2H,
CH,-CH,); 4.25(s, 2H, CH,-Cl); 7.20[m, 1H, HC(5")]; 7.34{d, 2H HC(3) and HC(S)];
7.42[d, 2H, HC(2) and HC(6)]; 7.46[m, 1H, HC(4")].

Example 6d): N-(2’-chloro-6’-fluorophenyl

Same procedure as example 6a starting from 2-chloro-6-fluorophenol and 2-chloro-N-




2x 20 m of water. The organi c phase is separated and concentrated in vacuo
to obtaln dlchloro 4' - met hyl phenyl ) - 4- et hyl ani ¢Crude
oil. %éﬁﬁ?&) 195(130). This oil is heated tok’gg@) treat ed
W th 6 5rrfL of chl oroacetyl chloride. Aft3 2h the mixture is di I uted with

60l of 2-propanol, cooled to about 20C and seeded. The precipitated
suspension is cool ed to OC, The crystals are isolated by filtration, washed

with cold 2- fﬁ‘r?’bﬂl’hﬁ'ﬂ%ﬂ?ﬁ‘aﬂ‘ﬂ"'ed to obtain

N-(2',6' dlchloro4 th e -N- chl oroacet yl nmet hyl ani | i ne. :
148 141 . MORoRGE TNV {DRIF-UBMEK, SOOMERS L2364 TBHHe): 2 Ripetiiary

4.1 §( 7 iR 17 34fm3 . HC(2)
G 5 o 0 T8 T 6 B P
N-(2' - chi or 07.83(d ﬁHoHG(ﬂ)@nS'HF(@H C?rﬂ&limobﬁ,elﬂgﬂ-)&ndﬁqﬂ’l)]/ aniline Sanme

pr ocedure as exanple 6a, starting from 2-chl oro-6-fl uorophenol ©My: 80-82C

'H NMR (DMF-d7, 393K, 400M) 24(s 3H CHB); 4.3(s, 2H CH); 7.35[d, 2H

¢cg gf dand H%E@%,Fﬁ)m,& ok _ and HC( 6) 1:
ol ¢ o OBRRL Hlokadtyt %mgé&gﬁéék%{ 'r.a?‘r"%é’?%b r;%r;rm& %‘@Q‘Eﬁr‘aé?gﬁﬁt&(’i*@s

et hyl phenyl )nz&ylyhcrdbaceﬁmdec A dhee endtof ﬂwemtetahnon reaction the mixture was diluted
N(2,3 6-tr n oughly purified by
filtration oﬁ’ éﬂ%‘?“ﬁ%ﬁ*e%%’ag?ﬁ’é‘ﬁ“‘%‘é 0C. 1H NVR(DMF-d7,

70t 1k 1ﬁ?{ﬁ%y{ﬁ“ﬁ%mﬁﬂ%’%ﬁ5‘%%?%4%?’%4%?( $Es) and
HC(6)]; 7. A6[m,-Ch;i7.300( 4H) Hcrﬁmﬂmetsﬁm 46[d, 2H, HC(2) and HC(6)]; 7.54[m, 1H,

N 2' -chI oro-6' -fluoropheny. rogcetyl 4-et hyl ani | i ne Sane procedure
as exanpl e 6§C§‘1§]P?16?1@ oﬁ#@ Hﬂdﬁ A | uorophenol and 2-chloro-Nii WO

01123346 PCT/ EPOO/ 09346 - 36-

Compounds of Formula VII are cyclised to give lactams of Formula II

i} R, R,
Ry R,
Ha
as described in Example 7
Example 7a): N-(2°,6’-dichloro-4’-met -S-methyloxindo
ol 4
L - T
N o AlC, . )
—— 7
o c



(4-ethyl phenyl) acetam de. Mp: 67-68C. 'H NMR (DMF-d7, 413K, 500MHz)

1.23(t, 3H, CH3); 2.68(q, 2H, CHZ-CH3); 4.20(s, 2H, CH2-CL): §d, 2H,
HCO(3) and HEO®Y 534‘7 34[m 1H, HX(5')]; _7.43(d, 2H, qufé?{%"ﬁ%%z ]:
7.48[m 2H, HC(T) and HO(4')]. Exanpl e¥e): NE-

2' .6'-dichl orophenyl|-N-chl oroacety -4-nethvl ani I I ne Same procedure as

exarrple 6a startlngfromz 6- di chi or op or.o

met hyl phenyl ﬁdﬁ‘é‘t“&erﬁ f 85220 F‘HPDé’EBI @ 6’? ﬁ*@lﬂa@e*P X(i&"l“lfl}é%k‘#‘i%?ﬁ“’ﬂﬂk m xt ure
was di | uted g\hciymiinemid 3. %gxgamn 6f(ﬂhﬂﬁﬂﬁm(cﬁloﬁdé3ﬁ£§l)ea&9 sBg) e Y60-
solidification. M: 129-130 H NVR(DVF d7, 393K, 500Me) O(s, 3H, CH3);

4.28(s, 2H, lmfzmyeldmmanemmrem(%yh Dvsingiishme, nmosg['eras 2H, HC(2) and
ds of
X o v okl S5 s e il P b Sl P 2

Formula VIl areé cyc
Rs F z R4 knBledas20edof wamdwatnr Ehau;glaac Thyamaspb[walaq, waslne@mith water

6' -di chl oro-4 I N O *5PO
VO 01/ 29546 ke RRses: 0% sisidte T3S bRl ?"%‘il%fsép NC

N-(2', 6" -dicfd Gf-amﬂordwtrhbthﬁﬂeﬂyl)-iMWMM@RCWMISB-I&@t hyI an| I i ne and

3. 36g (26 mmol ) of al um nium chloride was heated slowy to 160- 170C and

hel d at thi s'fj.mpR(EMS0=dd, S00Mz émoKmtzg'[g, IH)ICH,LQ(5); 2.41 (5,13 THVaS
continuously bubbled into_the nel mxture was diluted with 20 m of

t ol uene and CEi¥eH8Hp 2 GHa): éf27v{dﬂﬁ\ﬁq:®]=7%@d P HNQL7APds. Whs separ at ed,
washed wi th w8 7.58 [s, 2H, HC(3") and HC(5”)].

Example 7b): N-(2'-chloro-6"-fluorophenyl)-S-methyloxindole

Same procedure as example 7a

Mp:137-138°C."H-NMR (DMSO-d6, 500MHz, 300K) 2.27(s, 3H, CH,); 3.83(s, 2H,
CH,) 6.35[d, 1H, HC(7)); 7.01[ d, 1H, HC(6)]; 7.19 [s, 1H, HC(4)]; 7.52 [d, 1H,
HC(5")]; 7.60 [d, 1H, HC(3")], 7.63 [d, 1H, HC(4")).

Example 7c): N-(2',3".6’-trifluorophenyl)-5-ethyloxindole
Same procedure as example 7a. After 4h reaction, 10% more aluminium chloride was

added . Overall reaction time: 6h.

Mp: 171-172°C."H-NMR (DMSO-d6, 500Mz, 300K) 1.18 (t, 3H, CHs); 2.60[q, 2H,
CH,-CH3]; 3.89{s, 2H, CH,-CO}; 6.62 [d, 1H, HC(7)); 7.09[d, 1H, HC(6)]); 7.25 [s,
1H, HC(4)]; 7.46 [m, 1H, HC(5")]; 7.76 [m, 1H, HC(4")].

Example 7d): N-(2’-chloro-6’-flucrophenyl)-5-ethyloxindole
Same procedure as example7c.

Mp: 129-130°C. "H-NMR (DMSO- d6, 300K, 500Mz) 1.18 (t, 3H, CH;); 2.59 [q, 2H
CH,-CH,]; 3.86 (s, 2H, CH2-CO ); 6.39 [d, 1H, HC(7)]; 7.05 [d, 1H, HC(6)]; 7.24 [s,
1H, HC(4)], 7.59 [m, 1H, HC(5")); 7.64 [m, 2H, HC(3’) and HC(4")].



and evaporat ed The residue was crystallised from20 m of 2-propanol

gi ving N 6 d| chl or o- 4' - met hyl phenyl ) - 5- net hyl oxi ndol e I\gj 153-154C.
"H NVR (DIVB ‘h HooMz, 300K) 2.29 (s, 3H, CH3-C(5)]; 2. 41P‘3[T@ 0y93460H3-
C(4')]; 3.81(s, 2H, cu—|2) 6.27 [d, 1H, 336(7)] 7.00 [d, I'H, HC(6)]; 7.19
[s, 1H, HC(4)]; 7.58 [s, 2H, HC(3') and HC(5')]. Exanple 7b):

N-(2' -chl oro-6' -quorohen | -5- rret hyI oxi ndol e Sane procedure as exanple
7a Mp: 137-13 O/ diUoTOR:! pthyloxindole7(s, 3H, CH3); 3.83(s, 2H,
CH2) 6.35[d, 1H HC(7)1; 7. 01[ d, 1H HC(6)] 7.19 [s, 1H, HC(4)]; 7.52 [d,
1H, HC(5')]! mwcwrea-ﬂa HC(3 )], 7.63 [d, 1H, HO(4')]. Exanple 7c):
N-(2' 3.6 -grlfluoro (ih %@_15 emgll oxi ndol e Sane procedure as exanple
7a. After 4h F2WR{BMSOdo, 70 PORR)A- IS HLOFHE3 865, 2Hol EBkD; 6®9dd,all

reaction ti 7 s

co); 2 0] i ACORRO I BEeR 2 O st g B ey

7.09[d, 1H, BIH(Hq3’)511d25C¢[5$)] 1H, HC(4)]; 7.46 [m 1H, HC(5 )1, 7. 76 [m
1H, HC(4')]. Exanple 7d): N (2'-chloro-6' -fI uor ophenyl ) - 5- et hyI oxi ndol e
Sane procedure as exarrpl e7c Mp: 129 130C. H-NI\/R (DI\/SO d6 300K,

500Mz) 1. 18 (E)ialﬂﬂb7 : 3" 49 61-Tetrafint pingh-Chiftdthvidkik , 2H, CCO); 6.39
[d, 1H, HC(7) 7. 05 [d 1H HC(6)1 7. 24 [s 1H, HC(4)] 7.59 [m 1H,
HC(5')]; 7.64 &3 and HO(4 AONO1/ 23346 PCT/ EP0O/ 09346 - 38
Exanpl e 7e): 2Adi chl oroPhenyf 5-e 6xPndol e  Sane procedure as 7a

~H NVR ( DMSO- d6, “50 O 300KNCh. 30 (s, JE 3.85 (s, 2H, CH2); 6.29
[d, 1H HC(7)];F IRor , 7. 28 H HC(4)], 7.62 [t, 1H,
HC(4')]; 7.76 [d, HC( 3' feoasatcHC(5' ) ] . Pple 70:
N(2 .3 .4 .6 -Tetr uor ophenyl ) 5-nnet hvlzgxifidol e
F
F

The solution of N-(2°,3°,4°,6’-tetrafluorophenyl)-N-chloroacetyl-4-methylaniline
(0.97g, 2.97mmo)) in chlorobenzene (2.5g) is treated with aluminum trichloride (1.05 [
7.8mmo]) and the mixture is heated with stirring in an oil bath (155°C) for 5h while
flushing the flask with nitrogen. Toluene (30ml) and water (20ml) are added and
stirring is continued for 30 minutes at room temperature. The phases are separated and
the organic phase is washed with hydrochloric acid (2N) and water. Evaporation under
reduced pressure affords a solid (0.84g, 2.85mimol) which is recrystallised from 2-
propanol to afford pure N-(2’,3°,4°,6’-tetrafluorophenyl)-5-methyloxindole, mp. 172-
173°C.

H-NMR (300MHz, 300K, CDCL): 2.28 (s, 3H, CHs); 3.65 [s, 2H, H,C(3)}; 6.39 [d,
7.5Hz, 1H, HC(7)]); 6.85-7.0 [m, 1H, HC(5")]; 6.98 iid, 7.5Hz, 1H, HC(6)}; 7.09 [s,
1H, HC(4)}.

Example7 g): N-(2’-Chloro-6’-methylphenyl)-5-ethyloxindol

O wm T
c|\©/ c|\©/




Cl O NOAIG3 NF F\ F chlorobenzene F/ / 130-150C F F F F The

sol ution of

N-(2', 3, 4 WBURIMS ot | uor ophenyl ) - N-chl or oacet yl - 4- et hyl BAFEFNE%34¢ 0. 97,
2.97mmol ) in chlorobenzene (2.5g) is tr3ted with aluminumtrichloride
(1.05g, 7.8mmol) and the m xture is heated with stirring in an oil bath
(155C) for 5h while flushing the flask with nitrogen. Tol uene (30m) and
wat er (20ni) IaaélaskcmlemmdH—(2é-chlonor61gnﬂthylmbnbﬂ}Ntchbrdaoctyl%emylm at room

t enper at ur e. phase ar [ ani ¢ shed with
hydr ochl ori ¢ é@?@ H’BE&EF%"H'%E\G/@%&}% l%é} aﬂﬁﬂ%@ﬁ“&dﬁ@%@%?"g sure
affords a solm:fbg(eﬂ mmms&wwmm»ammsnﬁmhhme%ﬁmﬁm stirreRr Opanol
to afford pure N (2 - hnet hgl oXi ndoI e np. 172-

) l h
173C. 1H NVR"PEgGwiisam sbvekozeeéﬂe% hoss. %O?@‘e‘“%ﬁ slightig)cooled gosahoyt

H2C(3)]; 6. 3%06*1: treZteW&htolﬁénet’ﬁﬂ dnd 1§Iﬁér(ioﬂPBiiaetHédf&%%Mtes 6 98 Ad,
7.5Hz, |H H S Exanmple7 g)

N-(2' - Chl or o%ﬂ) Hmtm%ﬁmiﬁpmsase& sr% 5. 4disr Bhase:sopEraligCHhenorgenio phate i C (\

VI\\IP( gll gﬁ?g?oagﬂeﬁgv?ﬁ{ﬁ?ﬁépmﬁ%l ﬂ‘f or oa@ﬁ%iy'?-s@-ﬁg%) ‘?jan [ ne"nfe'z. 08g) are

m xed with alresiduaua”nhromawgrq:heauen §ilical(86p) usingltahizee mmtmmgs-lzo%flkdpsdmu W th
nitrogen. The. flask r.od into an oil bath (155-160C) and the
mxture is stFEREEs SRy ki'i‘gglﬁﬁﬂdofﬁtrogen for 4.5 hours. The mixture
is slightly wlmd-ms?cabout

In a yet further alternative lactams of Forrmlia II are prepared by oxidation of
an unsaturated lactam of Formula IIl

which may be prepared, for instance as described in Example 8.



100C, treated with toluene (30m) and IN Ha (20nml) and stirred for 30
mnutes while the tenperature decreases gradually. After phase separation,
the organi VQMESMS s washed with IN HO and water, dried® ﬁ

sul fate) and evaporated. The residue ##-chronmatographed on silica (86g)

usi ng toluene containing 5-20% i sopropyl acetate as eluent affording the
title product. Mp: 125-126C In a yet further alternative |actans of Fornula

IIareprepa 0X am of  EFor [l RNO
1l R EMS Rég%ﬁﬁg lﬂ&yh%ﬂﬁﬁg‘g%gtf%ghﬁsﬁs gtﬁccaé:’é;stﬁryaégﬁrrl bed in

Exanpl e 8. V\D 01/ 23346 PCT/ EPO0/ 09346 -40 Exanple 8:

(5- Et hyl - 2- nmor phol i n-4-yl -cycl ohex- 2-enyl i dene)-acetic acid ethyl ester O

p-TsOH 120 + ----~ + RO N toluene H O p-TsOH 110 O-".-- toluene 17 OB
59 16 7 4 112 + )tQ 3 21 ~ 2 N11 )13

7
A = O -

toluene
O
o -TSOH.HO
oé\( p-TSOHH

o\/ toluene
B
" OO 10
s ]
16 7
4- 6 12 + Hzo
3 13
A
15 I\/O

14

91.6 g of 4-Ethyl-cyclohexanone, 73.6 g of morpholine and 2 g of p-toluene-sulfonic
acid monohydrate are dissolved in 400 ml of toluene. The mixture is heated to reflux
and the water formed is removed by a water separator. After reacting for about 24h,
the reaction mixture is cooled to 100°C and 2 g of p-toluene-sulfonic acid are added,
followed by the addition of 157.22 g of glyoxylic acid ethy] ester during 30 minutes,
The mixture is again heated to reflux for 5 hours and allowed to cool down to 22°C.
The solvent is evaporated in vacuo and the crude product is distilled in vacuo at 140-
150°C /9.5 mbar,

H-NMR(CDCl;, 500 MHz, 277K) § 0.896 ppm (t, J= 7 Hz, 3H, H,C(17)), 1.277 (¢,
J= 7 Hz, 3H, H,C(10)), 1.20-1.45 (m, 2H, H,C(16)), 1.50-1.62 (m, 1H, H-C(4)),
1.876 (ddd, Jy= 18 Hz, J= 9 Hz, J;= 3 Hz, 1H, H-C(3)), 2.13 (m, 1H, H-C(5)), 2.35



15L 14 91.6 g of 4-Ethyl-cycl ohexanone, 73:6 g of norpholine and 2 g of
p-tol uene-sul fonic acid nonohydrate are dissolved in 400 mM of toluene.
The m xt urewosoizasbed to reflux and the water fornmed is PEREPUIOH a water -
separator. After reacting for about 24h41- the reaction mxture is cooled to
100C and 2 g of p-toluene-sulfonic acid are added, followed by the

addition of 157.22 g of glyoxylic acid ethyl ester during 30 mnutes. The
m xture is agai 0,:=herHedlE0S Hef IHXHICE))S 2/5612:65 @) 2H I H-OE2) ahd H;aoisn down to

el S ol AT I U 1
(t, J= 7 Hz, 48 étﬁ% &?&H,C(M)%?i]ﬁ éghl? ﬁ'z,lz;r, Hw»HS%J(@a )J,- SHZOJ'# 45 (m

2H H2C(16)) HR dd, J1= 732= 9 He,
J3= 3 He, 1BIHZH1E( §)§(2)>2 617 (braad 5! @(73) )ASSIs_m@stsmimassmembers

PCT/ EPOOY 093 1= 17 Hz, J2=5 Hz, 1H, HC(3)), 2.55-2.65 (m
2H, H C(12) ég’ﬁ“ﬂ-‘@f(fg'%’}“] 2.72-2. 80 (m 2H, I—LC(lZ)anZj)I—I-CHS)) 3.(55

PN, 201, Ry otk 4 4080, LAGL IS g o e, 25 01
o O GO R A RSO g 8 g e o e

crri 1. MS(El): mz 279(M+), 250(M C2H5} +, 234, 206( M CORC2Hs) +, 176,
164, 135, 84. b). Synthesis of (5-Ethyl-2-o0xo-cyclohexylidene)-acetic acid

ethyl ester % Q éynjthzes&) ORJ-E&)%- -8xo-|:@cf$ﬁ£58'li&e]'lc)f ic &Meﬁ@]eﬁerl 0 0

O\ 0\/
2 Toluene
ittt Y
N/\‘ 6M HCI
Lo

10 g of [5-Ethyl-2-morpholin-4-yl-cyclohex-2-enylidene]-acetic acid ethyl ester are
dissolved in 20 ml of toluene. 12 ml of 6M HCI are added dropwise under rigorous
stirring and the reaction mixture is stirred for additional 60 minutes at 22°C. The
organic layer is separated and washed with 25 inl of water twice. The combined water
layers are extracted with 25 mi of tolnene. The combined toluene layers are dried over
anhydrous sodium sulfate and the solvent is evaporated in vacuo to yield 6.72 g of [5-
ethyl-2-oxo-cyclohexylidene]-acetic acid ethyl ester as an oil.

'H-NMR (CDCl,, 500MHz, 277K) & 0.935 ppm (t, J= 7 Hz, 3H, H;C(12)), 1.259 (t,
J=17 Hz, 3H, H;C(10)), 1.31-1.45 (m, 2H, H,C(11)), 1.46-1.55 (m, 1H, H-C(5)), 1.59-
1.69 (m, 1H, H-C(4)), 1.97-2.04 (m, 1H, H-C(5)), 2.296 (ddd, J= 17 Hz, 11 Hz and
3Hz, 1H, H-C(3)), 2.383 (m, 1H, H-C(6)), 2.615 (dt, J= 17 and 4 Hz, 1H, H-C(6)),
3.57 (dm, J= 17 Hz, 1H, H-C(3)), 4.17 (q, J= 7 Hz, 2H, H,C(9)), 6.42 (m, 1H, H-
C(7)). Assignments according to numbers given on the formula.

IR(film): strong absorptions at 1719, 1698 and 1200 cm™.



10 g of [5-Ethyl-2-nmorphoTm 4-yl -cycl ohex-2-enylidene]-acetic acid ethyl
ester are dissolved in 20 M of toluene. 12 nmM of 6M Ha are added

dropwi se. UWABK23B46gor ous stirring and the reaction m xt UPEVERNGING (o f or
additional 60 mnutes at 22C. The org®ric |ayer is separated and washed
with 25 m of water twi ce. The conbined water |ayers are extracted with 25
m of toluene. The conbi ned tol uene | ayers are dried over anhydrous sodi um
sul fate andMSHEDS a2/240(M')s 16ABGHDEY’", i1BS.vacuo to yield 6.72 g of [5-

et hyl - 2- oxo- cycl ohexyl i dene] -acetic acid ethyl ester as an ol 'H NMR

(CDCI 3, 5008z, mmm @f O.-@3Chlmoro-friethyBphenyl-G-cthglH 4, 5{8@¢ttdhyirolindd2- (t, J= 7
Hz, 3H, H3C(10)), 1.31-1.45 (m 2H, HZC(11)) 1.46-1.55 (m 1H,

H-C(5)) 1.59- 1‘8‘9 (m 11-L HC(4)), 1.97-2.04 (m 111, HC(5)), 2.296
(ddd, J= 17 Hz, 11 Hz and 3Hz, 1H, H C(3), 2.383 (m iH H-C(6)), 2.615
(dt, 7 17 and4Hz, C(6)) 3.57 (dm J=17 Hz, 111, HC(3)), 4.17 (q,
J=7 Hz, 2H, H2C(9 ), 6 42 (m 1H, H C(+# Sbments according to
nunbers gi'ven on tA& S nula. JLR(film: strg SLbons at 1719, 1698
and 1200 cm|l. WD 017323346 P P00/ 09346 & Fl) mz 210(M),

164(M C2H5 , .S S lof . cl

| - (2- Chl oro-6-|-ph_i>_nyl thyIP‘IsQ!'*!’!z% tetra -indol-2- one 4y
O 0 1o/ _ NH + Jgt B9 Q. EtOHt ol uene
" s 4 3.45 g of Cthro 6- nethyl - anitoiuese ar e di S5 sin 26 m of

tol uene. 0.227 g of p- toluene-sulfonic acid (nmono hygrate) are added and
the mxture is heated to reflux. A solution of 5.0 g of

(5- Et hyl - 2- oxo-cycl ohexyl i dene)-acetic acid ethyl ester in 13 m of

3.45 g of 2-Chloro-6-methyl-aniline are dissolved in 26 ml of toluene. 0.227 g of p-

toluene-sulfonic acid (mono hydrate) are added and the mixture is heated to reflux. A

solution of 5.0 g of (5-Ethyl-2-oxo-cyclohexylidene)-acetic acid ethyl ester in 13 ml of
toluene is added drop-wise during 75 minutes and the water formed is collected by the
means of a-water separator. The reaction mixture is heated to reflux for 15 hours,
during which time the condensing solvent is frequently removed and replaced by fresh
toluene. For work-up, the mixture is cooled to 22°C and is treated with 70 mi of
saturated aqueous sodium bicarbonate solution under rigorous stirring. The layers are
separated and the toluene phase is washed with a 5% aqueous solution of citric acid
and finally with a 10% solution of sodium chloride in water. The aqueous phases are
extracted with 70 ml of toluene and the toluene phases are combined. The solvent is
evaporated in vacuo to yield 7.1 g of the crude product as a highly viscous oil, An
analytical sample of the crude product can be purified by chromatography on silica gel
using toluene/ethyl acetate (9:1) as eluent to yield pure 1-(2-Chloro-6-methyl-phenyl)-
5-ethyl-1,4,5,6-tetrahydro-indol-2-one.

H-NMR (d¢-DMSO, 400MHz, 300K) 5 0.894 ppm (t, J= 7Hz, 3H, H;C(11)), 1.34-
1.43 (m, 2H, H,C(10)), 1.70-1.82 (m, 1H, H-C(5)), 1.90-2.02 (m, 1H, H-C(6)), 2.038
(s, 3H, H;C(6"), 2.28-2.40 (m, 2H, H-C(4) and H-C(6)), 2.87 (dd, J,= 17Hz and J;= 4
Hz, 1H, H-C(4)), 5.14 (m, 1H, H-C(7)), 5.96 (broad s, 1H, H-C(3)), 7.3-7.5 (m, 3H,
H-C(3), H-C(4), H-C(5"). Assignments according to the numbers given on the



toluene is added drop-wi se during 75 mnutes and the water formed is
collected by the neans of awater separator. The reaction s heated
to reflux f¥PO¥B3Hours, during which tinme the condensing’ @5%@@44 .
frequently renoved and replaced by fredB- toluene. For work up, the mxture
is cooled to 22C and is treated with 70 mMl of saturated aqueous sodi um
bi carbonate sol ution under rigorous stirring. The |layers are separated and .
the tol uene fohraga is washed with a 5% aqueous solution of citric acid and
finally with a 10% sol uti on of sodium chloride i N water. The aqueous phases
are extractERKfibn): straig absorpfions et 1793e1660d@nd i 6ram uene phases are conbi ned.
The solvent is evaporated in vacuo to yield 7.1 of the crude product as
a highly vi sMSUEDoinz 283 (M 3232 M Ci&d)", §é87tM@:Hi) .tZﬁé(M‘the product can be
purified by chromatography on silica gel using toluene/ethyl acetate (9:1)
as eluent to yield pure |-(2-Chloro-6-nethyl-phenyl)-
5-ethyl-1,4,5, 6-tetrahydro-indol -2-one. 'H NWR (d6 DMSO, 400MHz, 300K) S
0.894 ppm (td):J= S@Hﬁ;eslgbemlord:ﬂmetml-ﬁmnyllﬁﬂwmm H2C( 10)) 1.70-1.82
(m.1H, HC5)), 1.90-2.02 (m 1H HC6)), 2.038 (s, 3H, H3C(6')),
2.28-2.40 (my 2H, H-C(4) and H-C(6)), 2.B7 (dd, J1=17Hz and h7- 4 Hz, 1H,
H-C(4)), 5 14 ( H-C(7)), 5.96 (brgad 1H HC(3)), 7.3-7.5 (m

h ¢+ C(5')). Assignnent
FPEXY 09346 -43- forp
60 aad 14T6%®8C VB (

+ d) —Synthesi s of
i | ) - 5- etly¥ne OXi ndol e
xyl ene 1-(2-Chl oro-6-Ne ) -phenyl)-5-ethyl-1,4,5, r ahydr o-i ndol - 2- one
can be oxidized by clas®i cal nmethods, e.g. with 10%%d-C in refl uxing
xylene to yield N (2-Chloro-6- nethyl-phenyl)-5-ethyl-oxindol e.
1-(2-Chloro-6-methyl-phenyl)-5-ethyl-1,4,5,6-tetrahydro-indol-2-one can be oxidized

on the WO 01/ 23
absorptions at 3,
258 (M CZH )+, 252 (M
N- (2- Chl oro-6-neth

. strong
287c‘|\/l), 272 (M CH3) +,

Cl 10 % Pd/C N C

by classical methods, e.g. with 10% Pd-C in refluxing xylene to yield N-(2-Chloro-6-
methyl-phenyl)-5-ethyl-oxindole.

'H-NMR and MS spectra see example 7g.

Lactams of Formula II as defined above are converted to compounds of

Formula I as defined above, for instance as described in Example 9 below.




"H NMR and MS spectra see exanple 7g. Lactans of Fornula U as defined above
are converted to conpounds of Fornula | as defined above, for instance as
described iWORXaRM e 9 bel ow. Exanple 9 a): 5-Metal-2- (2‘? FEPWE o1 - 4
met hyl ani | i no) phenyl acetic acid | | COMr COON NaOH NH HONH -~ -s 0 C C
Cl Cl 0 WD 01123346 PCTI EPOO/ 09346 -44 A m xture of 1.5g of
N-(2',6'-dichloro-4'-nethyl phenyl)-5.inethyl oxi ndole, 18m of ethanol and
I'm of water AmixtvendfeldSg ef Ne®1,6)dichlordgt’ afetisylghefglsH thethylonindolexisug of 0l ut i on

is slowy added and, reflux is .con The sol uti, s, cooled to
about A0C " aFanctale A < Pt 5 ARPER e e St 2R esod e o
hydrochl ori cisafiwly adiled fid.refif is\bohtiied Porl405Ha Th bohitiod isbooldto abdu ored
suspen5|on is cooled to 20C. The crystals are collected by filtration,

washed with e t@satesslpvdy with agelitionof5 1 g of, gencentrated hydrochloric acid in 12m
S5 Lot LB ARSI oo S TG, (150
Gro) H C?G )1]8[ dmﬂgﬂlm@(b?)ﬂlvatﬁnmis@;d with m;se)r ]hii(dltjzeggg?xbggﬂmthﬂ:lﬂm’ 7020,

: , r.s COCH) . anpl e
9b): 5- Met hyfhcgl {024 %‘ﬁ‘%m)@ﬁaﬁg | no) phenyl acetic acid Sane ™

e e 55 af8 e AR A e I BGBIB FLS 305

I H HC(6)], ZHDEHsC(4r); 3.6Ms)2H, CHy; 6)18ld, IHIHCEA6.87[s, d] 1A3HAM]; 6194(s, HC(5' ) |,

et ot oo (¥ S 0o, 1, B 7delk 78 ks s R o 68 s 48+ oo -)

COOH).

Example 9b): 5-Methyl-2-(2’-chloro-6’-fluoroanilino)phenylacetic acid

Same procedure as 9a.
Mp: 152-154°C 'H-NMR(DMSO-d6, 500MHz, 300K) § 2.21(s, 3H, CHy), 3.64(s,

2H, CHy); 6.42[dd, 1H, HC(3)], 6.90{dd, 1H, HC(4)], 7.01[d, 1H, HC(6)], 7.09(s, 1H,
NH), 7.09[ddd, 1H, HC(4")], 7.23[ddd, 1H, HC(5")], 7.34[ddd, 1H, HC(3")], 12.67(s,

1H, COOH).
Example 9¢): 3-Methyl-2-(2’.3’ 4’ 6’-tetrafluoroaniling)- lacetic acid
\@\000”
\©:>=° 1. NaOH
F _aqu. EtOH
F 2. Hel
E
F ok F

The suspension of 350 mg of N~(2’,3’,4",6'-tetrafluorophenyl)-5-methyloxindole in
20ml of ethanol and 5 mi of water is degassed by passing through nitrogen for 1.5h.
Then 260mg of 30% aqueous sodium hydroxide is added and the mixture is heated to
reflux for 6.5 hours. Most of the ethanol is then removed by distillation the mixture is
cooled to room temperature followed by the slow addition of 1N hydrochloric acid



Il 1. NaOH NH F agu. EtOHF F F 2. HO F F F F The suspension of 350 ngy
of N (2,3 ,4',6' -tetratluorophenyl)-5-nethyl oxi ndole in 20mL of ethanol
and 5 nl of Wad1/23346 s degassed by passing through nitrogenPEBEPIDO%M46 Then
260ngy of 30% aqueous sodi um hydr oxi de i4$-added and the m xture is heated to
reflux for 6.5 hours. Mdst of the ethanol is then renoved by distillation
the mxture is cooled to roomtenperature followed by the slow addition of .
1IN hydr ochl oﬂlmgpmirdacﬁﬁwlémaul& Phe preeipitdte B3l filteded, washod@jtht 0 reach a pH
of about 3. rec i.s,.then filtered, was et hanol / wat er
(1: 1) and d"r Y’?feﬁléc]h fl“?ddﬂﬁ?“?’g gltﬁwgeré'l"f%ég?%?‘ﬁé‘ﬂ??{qg or oduct .
Mp: 145- 146CM 1iAsNMge¢300MHz, DMSO-d6): 2.23 (s, 3H, CH3); 3.65 (s, 2H,

CH2- COO) ; 1H__H 6.92 [d, 1H HC(4)]; 7.00 fs, 1H, HC86)];
7.20 (s, 1H, IWf 09@411«;%(1%31 d6)—|@(2§(§]3H fm)asgéﬁif FHAB2-COD6E5 b 1 or mul a
Il are conve $1 j 'H gdﬂzztzg [ cribed
above. is V\D{%??%(%§4gggg$ %?’Cg 839’346 & ggr (%cﬁeis‘i?)’fa%?&ﬁﬁ’e

producti on ofHHCGHpound of Formula I, or a pharmaceutically acceptable
salt thereof, .or a pharnaceutically acceptable prodrug ester thereof, R O

NHOHI R- Rs
Similarly other lactams of formmla II are converted to compounds of Formula I

substantially as described above.



F*" R4 R3 wherein Ris nmethyl or ethyl; R is chloro or fluoro; R2 is
hydr ogen or fluoro; R3 is hydrogen, fluoro, chloro, nethyl etr})y met hoxy,
et hoxy or W?@F’b’)??f’ R4 is hydrogen or fluoro; and R5 is cRETER Y46 o o,
trifluoronethyi or nethyl, provided that6-Rl, R2, R4 and R5 are not all
fluoro when R is ethyl and R3is H conprising cleaving a | actam of
formula Il R1)~~ NO Il R/ RSRz R4 R3 wherein the synbols are as
defined above with a base; and in the above process, if desired,
tenporarily protecting any interferi mtive groups and then isolating
the resulting compound of the inventt d, if desired, <converting the
free carboxylic acid of the conpound of fornula I into a pharmaceutically
acceptabl e ester derivative thereof; and/or if desired, (lii 11111111111 L

M S WD 01/ 23346 Hgvespion thegrodnctionef a.compapnd of Fopra 08 8 pharmaceaticallyy nyl o |
into a salt or a Jgshiithd Qt tRedlds, dr phafniBerticRR ac@ptableProdridg &t&nﬂérsw salt.

2. A process selected froma) a process for the production of a [ actam of

formula Il RWO
OH
NH

I R, R
R R,
Ry
wherein R is methyl or ethy};

R, is chioro or flucro;
R; is hydrogen or fluoro;
R is hydrogen, fluoro, chloro, methyl, ethyl, methoxy, ethoxy or
hydroxy;
Ry is bydrogen or fluoro; and

Rs is chloro, fluoro, tr_iﬂuoromethyi or methyl,
provided that Ry, Ry, Rs and R; are not all fluoro when R is ethyl and R; is H;
comprising cleaving a lactam of formmula II

wherein the symbols are as defined above with a base; and in the above
process, if desired, temporarily protecting any interfering reactive groups and
then isolating the resulting compound of the invention; and, i desired,
converting the free carboxylic acid of the compound of formmla I into a
pharmacentically acceptable ester derivative thereof; and/or if desired,

QT



RNO Il R/ RS RR4A R3 which conprises oxidizing of a | actam of
formula Il R,I: NO RLRs EI \ R4 R3 b) a process for the production
of the | actwowvtsddornula |l as defined in a) above, whi cPCTHERYIBLES
cyclisation of a conpound of fornmula V- R C N "40 RVII R4 . Rs |

T T T I e e O I 1 A I O B O O R Y B WD 01123346
PCTI EPOO/ 09346- -48- c) a process for the preparation of a conpound of
formula Il as deﬁinrwmgah@ﬁr&acxdmﬂfdmiulagimoupilt'mramltﬁ:gishimodxelﬁievat ive of
formula IV NH2 Rl Rs
acid or mto another salt,
2. A process selegt_ed from
a) a process for the production of a lactam of formula IT

i
N 0
R, Rg
R; R,
Ry

which comprises oxidizing of a lactam of formula ITI

N
R R
m 1 / I 5
™
R; ~ R,
R,

b) a process for the ptoduction of the lactam of formula II as defined in a) above,
which comprises cyclisation of a compound of formmla VI

Vi

e

H|Il||l I I|I\| I \II\



R2 R4 Rs with a cycl ohexanone derivative of fornula Va or an am no

substitute exene derivative of fornula Vo R COOV; Vb O
NR 2 V\herei%r‘lloﬁ}/’?gg%;t hyl or nethyl and R_is | ower alkyl orC%s/,?% ar or NR 2
forms a ring as in piperidine or rmrph‘%ﬁ‘i ne. d) a process for the
production of a conpound of formula VII which conprises N-acylation of a
di phenyl am ne of formula VIIl R~ . NHVIII RR_RAI R2 wth a

hal oacetyl cHK} ori #Bras§ssforiheprepasation of a rempgund alibps defmediahoymd of

formula VII1 whi cgb,ﬁllg}gp%icg%jn he AR ASSviER offoEmdlylr ol ysi s of a conpound of
formula I X -_ --- 111" T I%JIL/IIIlIIIII,iII! [11S WO 01/ 23346

PCT/ EPOO) 09346 -49 1X R Rs ORalNth \ | H
R, Rs

R; Ry
Ry
with a cyclohexanone derivative of formula Va or an amino substituted

éyclohexene derivative of formula Vb

R
Vb
o]

NR’,
wherein R is ethyl or methyl and R’ is lower alkyl or similar or NR’; forms a
ring as in piperidine or morpholine.
d) a process for the production of a compound of formula VII which comprises
N-acylation of a diphenylamine of formula VIII

with a haloacetyl chloride
e) a process for the preparation of a compound of formula VI which comprises
rearrangement and hydrolysis of a compound of formmla IX.

g



R3 R R2 f) a process for the production of a conpound of fornmula VIII

whi ch conprjses__coupling of a hal obenzene derivative of wth
p-tol uidi ne§/012334¢ hyl- aniline x RL/ N | XI 2 R4 R3 i’%’g?‘ié’ s a
hal ogen g) a process for the productiorf®f a conpound of formula VIII as

defined in d) above which conprises coupling an aniline derivative of
formula IV as defined in c) above with 4-bronotol uene or
1- et hyl - 4- bronobenzene h) a process fi&r the praducr on of a conpound of
formula VIIl as defined in d) aBove whi®h cdg ses cl eavage of a conmpound
of forrula X ROH | / NO [ *) RAL RgJi) a process for the
formati on of a conpound of for X a degi ned in h) above which
conprises rearrangenent of a d of formula I X as defined in e) above
j) a process for the producBfon ¥t aRconpound of formula | X as defined in
e) above which conprises al kyl aRj on of a conpound of fornmula XiI 111
100 1 5 5 1 T A I I I I I O O S ’

f) a process for the production of a compound of formula VIII which comprises

coupling of a halobenzene derivative of formula XI with p-tolidine or 4-ethyl-
aniline

where X is a halogen
g a process for the production of 2 compound of formula VIII as defined in d)
' above which comprises coupling an aniline derivative of formula IV as defined
in c¢) above with 4-bromotoluene or 1-ethyl-4-bromobenzene
h) a process for the production of a compound of formula VI[I as defined in d)
above which comprises cleavage of a compound of formula X

R LOH
L
X R, R,

Rg R,
Ry
) a process for the formation of a compound of fornmla X as defined in h) above
which comprises rearrangement of a compound of formula IX as defined in ¢)
above
j)] a process for the production of a compound of formula IX as defined in €)
above which comprises alkylation of a compound of formula XII

I

UL



WD 01/ 23346 PCT/EP0O0/09346 -50 OH R~ ~R5 1 XIl RZ R4 R5 with

2-chl oro-N-(4- rretg%l phenyl)acetam de or 2 chloro-N(4- et hé/llghen
ess for the production of a conpound of¢¥

acet ami de RYO8l/332

‘F"H’ﬂ%lég VIl as

defined in d) above which conprises aF¥l ation of a conpound of fornula
XI'l as defined in j) above with 2-chl oro-N (4-nethyl phenyl)acetam de or 2
chl oro-N-(4- ethyl phenyl)acetam de foll owed by rearrangenent and cl eavage

) a process for the production of a
d) above conprising oxidati OnFﬁ
X1l  (or a tautomer thereof) 1N

Brpound of forrmula VI11 as defined in
pondi ng conmpound of fornula
1l RER#RS RZ R4 RO m a

process for the production of a corp dfof fo la XIlIl as defined in 1)

above whi ch conprises coupling 1-
met hoxy- 4- et hyl cycl ohexa-1, 4-dig

as defined in c) above,

4- et hyl cycl ohexa- 1, 4-di ene or |-
' m ne derivative of fornula IV
and n) a prodess for the production of a conpound

of formula VIII as defined in d) abofg conprising coupling

1- met hoxy- 4- net hyl cycl ohexa- 1, 4-di ene or 1- net hoxy-4-ethyl cycl ohexa
1, 4-di ene wi t h anwitih2ichinro-NdAimeshyiphenylacqtanide pr2 ¢hlorgdN-(def i ned in c) above,

fol |l oned by oxi daétﬁ)qﬁhenyl)acetanﬁde
k) a process for the production of a compound of formula VIII as defined in d)

above which comprises alkylation of a compound of formmla XII as defined in
j) above with 2-chloro-N-(4-methylphenyl)acetamide or 2 chloro-N-(4-

ethylphenyl)acetamide followed by rearrangement and cleavage

D a process for the production of a compound of formula VIII as defined in d)

above comprising oxidation of the corresponding compound of formula XIII

(or a tautomer thereof)
RO
N
Xl R, R
R R,
R3

m) a process for the production of a compound of formula XTI as defined in I)

above which comprises coupling 1-methoxy-4-methylcyclohexa-1,4-diene or 1-
methoxy-4-ethylcyclohexa-1,4-diene with an aniline derivative of formula IV as
defined in c¢) above, and

n) a process for the production of a compound of formula VIII as defined in d)
above comprising coupling 1-methoxy-4-methylcyclohexa-1,4-diene or 1-
methoxy-4-ethylcyclohexa-1,4-diene with an aniline derivative or formmla IV as
defined in c) above, followed by oxidation,
wherein the symbols are as defined in claim 1.

3. Aprocess for the preparation of 2 compound of formmla I as defined in claiﬁ 1.

gy



wherein the synbols are as defined in claim1. 3. A process for the
preparation of a conpound of forrmula | as defined in claiml1. C ~MsIII WO
01/ 23346 PCYPEPB3HO9346 -51 R\ OTIOH | R/ R5 p \ |PCUERAOIEE \which
conprises one or nore of processes a) #x-n) as defined in claim2 and
optionally a process according to claim1l. 4. A process according to claim
3 for the preparation of a conpound selected from

5-met hyl -2-(2', 4' -di chl oro- 6' - net Ryl i LirsQrPhenyl acetic acid;
5-nmethyl-2-(2', 3, 5, 6'-tetrafl uni | itno) phenyl aceti c aci d;

5-met hyl -2-(2', 3', 4', 6'-tetrafl uokgs 'Mq%)phenyl acetic acid;

cetic acid;

5-nmet hyl -2-(2', 6" -di chl oroani | i no) phenyl

5-met hyl -2-(2',6"-dichloroanili no§ ph@ HACE fe acid, pot assium sal t;
5-met hyl -2-(2', 6" -di chl oroani | i no) phenyt ic acid, sodiumsalt;

5-nmet hyl -2-(2'-chloro-6'fluoroaniling 3 F;etic acid,

5-met hyl -2-(2', 6" -di chl oro-4'-nethyl ani | id‘go) phenyl aceti c aci d;

5-met hyl -2-(2' -chl oro-6' - net hyl ani | i no) phényl aceti c aci d;
5-nmet hyl -2- (2", 4' gl dﬁ'iﬂ?fs" ' ' Rras

5-met hyl - 2- (2' - f |vl"}g$'£é 7 es?gk’-%'l’iE ?h%ﬁ%ﬁ%ﬁ%%ﬁ‘?@gﬁdygﬁ% ¢ et hyl
2-(2' -chl oro-4' - fdptionally® predessrckardiog phadaigl lacet i ¢ aci d;  5-et hyl
2-(2'-fluoro-6"-chloroaniiino)phenyl acetic acid;

4, A process according to claim 3 for the preparation of a compound selected

from:
5-methyl-2-(2’,4’-dichloro-6’-methylanilino)phenylacetic acid;

5-methyl-2-(2’, .3’, 5°, 6’-tetrafluoroanilino)phenylacetic acid;
5-methyl-2-(2’, 3°, 4, 6’-tetrafluoroanilino)phenylacetic acid;
5-methyl-2-(2’,6’-dichloroanilino)phenylacetic acid;
5-methyl-2-(2’,6’-dichloroanilino)phenylacetic acid, potassium salt;
5-methyl-2-(2’,6’-dichloroanilino)phenylacetic acid, sodium salt;
5-methyl-2-(2’.-cmoro-6’ﬂuoroanilino)phenylacetic acid;
5-methyl-2-(2’,6'-dichloro-4’-methylanilino)phenylacetic acid;
5-methyl-2-(2’-chloro-6’-methylanilino)phenylacetic acid;
5-methyl-2-(2’,4’-difluro-6’-chloroanilino)phenylacetic acid;
5-methyl-2-(2’-fluoro-4’,6’-dichloroanilino)phenylacetic acid;

- 5-methyl-2-(2-chloro-4'-fluoro-6’-methylanilino)phenylacetic acid;
5-ethyl-2-(2’-fluoro-6’-chloroanilino)phenylacetic acid;
5-ethyl-2-(2’-chloro-6’-methylanilino)phenylacetic acid;

5-ethyl-2-(2’,3’,6-trifluroanilino)phenylacetic acid;

Ll



5-ethyl -2-(2'-chloro-6'-nethyl ani |l i no) phenyl aceti c aci d;

5-ethyl-2-(2',3 ,6'-trifluroanflino)phenylacetic acid; 1111 111111
lijlilcl!iWR8/3A¢#%01/ 23346 PCT/ EPOO/ 09%&6 -52 PRt
5-ethyl-2-(2',3 ,5,6"-tetrafl uoro-4'-#¥hoxyanilino)phenyl aceti c aci d;
5-ethyl-2-(2'-chloro-4'",6"-difluroanilino)phenylacetic acid,;
S-ethyl-2-(2',4'-dichlore-6.-f1| uoroani]ino)phenylacetic, acjd;

5-ethyl - 2-(2', 4' -55?@1125{203 & 16];'7‘15‘?WP%HT4 i HB%‘%’?@'H%PEWFF@'%?&%;

5-ethyl -2-(2'-fluoro-4'-chloro-6. -methylanilino)phenylaoetic acid;

5-et hyl - 2- (2", 4" Fthyhfo2ocloront Grrglithyraniling) phamylasatis@eili ¢ acid;  5- et hyl
2-(2'-chloro-4'-fluoro-6'-methylanilino)phenylacetic acid;

5- met hyl - 2- (2" - cfﬁ*@hﬂ%z»ﬁ’y@?léwfﬁ‘mmﬁmﬁw enylaestipaeidy | aceti ¢ aci d;

5-nmet hyl -2-(2' -fluoro-6"-trifluoronethylanilino)phenylacetic acid, and

5- net hyl - 2- (2', 4'5-ethyiA-@f.4'~dichlenor-6’ tmeshylandinh)phenyldceticaridheny| aceti ¢ aci d, and
phar maceutical ly acceptable salts thereof; and pharmaceutically acceptable
prodrug esters t Heethyli2-(25fludropt chloss 6'ametbylenilig)phenyaceticracd;f or t he
preparation of a conpound selected from 5-methyl-2-(2', 3, 4",

6' - t et r af | uor oanis-ethyly2e(26 4y difiestbi 62 -nwthiylhnilino)phenylacetic acid;

5-nmet hyl -2-(2', 6" -di chl oroanil i no)phenyl aceti c aci d;

S-net hyl - 2- (2" - ch¥-ah@-26(2f-cMeFoOR Hivor 2 6)-REE MR Hefyl@eticlacid;
5-nmet hyl -2-(2', 6 -diyclhl oro-4'-net hyl ani | iﬂo) phenyl acetic acid; 5-nmnethyl

2-(2'-chloro-6' - rmﬁa@ﬂﬁ&l@tﬂ'Jéﬁlbml@’gl}sld?n@?d’mu%mino)phenymﬁc acid;

5-met hyl -2-(2'-chl oro=4'-f1l uoro-6'- hyl ani | i no) phenyl acetic aci d;
5-ethyl-2-(2"-fl 5 Bl : '

ety 2 (21 hanflo PAIERN DB B i, nd
S-ethyl-2-(2", 3", Sl {2 3 O8MbI 6 PRGBS Rl ifincIHlcllylaBE acia,

and pharmaceutically acceptable salts thereof; and pharmaceutically acceptable
prodrug esters thereof.

5. A process according to claim 3 for the preparation of a compound selected
from:
S-methyl-2-(2’, 3°, 4, 6’-tetrafluoroanilino)phenylacetic acid;

5-methyl-2-(2’,6’-dichloroanilino)phenylacetic acid;
S-methyl-2-(2°-chloro-6’fluoroanilino)phenylacetic acid;
5-methyl-2-(2*,6'-dichloro-4’-methylanilino)phenylacetic acid;
S-methyl-2-(2’-chloro-6’-methylanilino)phenylacetic acid;
5-methyl-2-(2’-chloro—4’—ﬂuoro-6’-nleﬂiylanﬂho)ph;anylacetic acid;
5-ethyl-2-(2’-fluoro-6’-chloroanilino)phenylacetic acid;
5-ethyl-2-(2’-chloro-6’-methylanilino)phenylacetic acid;
S-ethyl-2-(2°,3’,6’-trifluroanilino)phenylacetic acid, and

S-ethyl-2-(2’,4’-dichloro-6’-methylanilino)phenylacetic acid,

UL



5-ethyl-2-(2',4'-dichloro-6"-nethyl ani ino)phenyl aceti c aci d, I 1111111
112122 11PNl 1112121 113 WO 01/ 23346 PCTI EPOQ 09346 % 00/09346

phar naceut i WQIP13334cept abl e salts thereof; and phar maceut lI>>/ acceptabl e
prodrug esters thereof. 6. A conpound o-f or mul a |, as defined in claim]l
RO I NHOHI RL/ Rs ' "2R4 p\ I R or a pharmaceutically accept abl e
salt thereof, or a pharnmaceutically acceptable prodrug ester thereof, when.
prepared by a prowdspbamacensicallyadcepiable)salishereof;and pharmerntinallyssteptabled f r om a)

a conpound of for CNO 11 RR FRA Rs b) a conpound of
formula |11 Wgﬂ%é"'h ﬁs"ﬁh"df/ RS F R4 RO

6. A compound of formula I, as defined in claim 1

or a pharmaceutically acceptable salt thereof, or a pharmaceutically acceptable
prodrug ester thereof, when prepared by a process as defined in claim 3.

7. A compound selected from
a) a compound of formula II

APl
N "0

b) a compound of formula ITI

c) a compound of formula VII

\\Il\ll\ \\\I\\ I||\\ \\l\l\\ \ll\



c) a compound of formula. VII [ "1 el 1an |

i s WO 01/ 23344, 4EP00109346 -54.RC T:1;:1% NO
(0]

R3 d) a conpoun formula VIIl R'*a Ntl VIII R
conpound of formula IXIX R R5 OJ:: \-5&4 / 0J M/
conmpound of formula X R\ OH NO XR-/ RBRRZ\ K4

L

V' l Rj H5

R R,
R,
d)  acompound of formula VIII

e) a compound of formula IX

IX R
R, 0
w Lo X I
i
R; R, .
R,

D a compound of formula X
L
N o
X R Ry

R R,
Ry

or
g  acompound of formula XIII

This Sheet Has Been Replaced
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As or g) a compound of formula XiII 1111 1212112 ViilL VILL 1L 111D This
Sheet Has Been Replaced Ms inilll111II11DIIIT ui I WOO 55/ 46
PCT/ EP00/ 09%@B1234%5. RN X II R , RS _~ | F2 RA R3 wHer&rn Phe synbols
are as defined inclaiml. ------ X Thi s Sheet Has Been
Replaced ! s Il 1111111121211 1111 I~111
(L.
N
X"IR‘ R,
R; R,
R,

wherein the symbols are as defined in claim 1.
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