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I nvention relates to processes for the production of 2-phenyl am no-

5-al kyl phenyl acetic acids (the conpounds of forrmula | given bel ow),

i ntermedi ates therefor and pharmaceutically acceptable salts thereof and

pharmaceutically acceptable prodrug esters thereof; | wherein R is nethyl
or ethyl; Rl is chloro or fluoro; R2 is hydrogen or fluoro; R3 is
hydr ogen, fl uoro,PRO FOR YLACETICRA EENDERIVA hydroxy; R4 is

hydrogen or fluoro; and R5 is chloro, fluoro, trifluoromethyl or nethyl,
provided that R, Rerr], R4 and RS are not all fluoro when Ris ethyl and

v o e R W Bl RS o B ol

accept abl ?alkﬂpheﬂ))l\ géctiefacidd (tha coMpainBf tbrnfudd 1 Yivachadw n itermastiates
physiol ogicall'y cleavable prodrug ester thereof, conprising cleaving a
| act am of thérsfanand pharmacewticaly aeceplable sphdibersofiang pharmadentieallyssecptabig t h a

base. 1 6 MAR 2004 -2
prodrug esters thereof;

wherein R is methyl or ethyl;

R, is chloro or fluoro;

R; is hydrogen or fluoro;

R; is hydrogen, fluoro, chloro, methyl, ethyl, methoxj'/, ethoxy or

hydroxy;

R, is hydrogen or fluoro; and

Rs is chloro, fluoro, trifluoromethyl or methyl,
provided that R,, Rz, R and Ry are not all fluoro when R is'cthyl and R, is H.

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

of a compound of Formula I, or a pharmaceutically acceptable salt thereof, or a
pharmaceutically acceptable and physiologically cleavable prodrug ester thereof,

comprising cleaving a lactam of formula II

wherein the symbols are as defined above with a base.



The above processes may include, if desired, tenporarily protectirnghMAR 200k
interfering reactive groups and then isolating the resulting conpound of
the invention; and, if desired, converting the free carboxylic acid of the
conpound of formula | into a pharnmaceytically acceptable ester derivative
thereof; and/or if desired, converting the free acid of formula | into a
salt or aresulting salt into the free acid or into another salt. The
above proc$sses may be carrjed. oy condi.tions known_.in the art for

d
the hydr ol aBOYa RIGGRSERs By Pede f}eligffgfrt@?%wlymtﬁétwgsawaﬁgrfmse, such as
e e SRR B 460 8ng RSN MR L el AR 0P o'

in the presence a. Wwat er vent suc nol or

net hanol , dpsirtiecdiveitingithefrey edrbokylit @B f delbofnpo@ndlof Rtmalatléifear ature in the
range from about 50 to 100C, (for instance as generally described in US

Pat ent 3, pb@n@oelticalihecceptableeater derbative thereef, andfoe ifi desirasl ponsierting the
neutralised wth._.an aci e.g.. a mneral acid such as,hydrochloric acid to
Ve the: et B fin s fan & TP atife sqiinia B 5e 33d PLEGS Spubin,y
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crystal |'i ggfion, on cooling of the reaction m xture to anbi ent
tenperature, and filtration. Pharmaceutically acceptable prodrug esters are
ester derivati ks abbvecproa¢sses maynbecdrtidl eutlydaadonditipas known innbeart for

physi ol ogi cal conditions to the free carboxylic acids of formula I. Such

esters ar ¢hedhygrolytigeleavagg of lagtams, prefesaldbnwith astengpasgyguch as aquepps est er ) |
cor oY USG9 o ORI by by over
Phar maceulgr § et raSGBR offini foMen® suchRE HARS1 oFfietiandR pkeferably GhcBoatad kal i ne
nmetal salts, e.g. sodium potassium magnesiumor calciumsalts, as well
as anmoni temexhtuss, e.giat & tempecatrerinthe renge. frovh inbout 596t HUIA' (foo instance
di -alkyl arys ggnse’ralﬁfu&rs]cr?bsed in US Patent 3,558,690). The resultant reaction mixture is
conveniently neutralised with an acid, e.g. a mineral acid such as hydrochloric acid to
give the free acid product of formula I, which may be recovered by crystallisation, e.g.
on cooling of the reaction mixture to ambient temperature, and filtration.
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 aikyl 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-alkylarnines, 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;
5-methyl-2-(2’, 3°, 4°, 6’-tetrafluoroanilino)phenylacetic acid,

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



~diethylannmpnium salts, and with amno acids such as arginine and{hf MARdi7084

salts.

Preferred conpounds of formula | which nay be prepared according to

the present invention include:
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2-(2',4' -dichloro-6"-nethyl apil) i no) phenyl acetic acid;
2-(2', 3, 5', 6 -tetrafl uoroanilino)phenylacetic acid,
2-(2', 3' , "-tetrafluoroanilino)phenylacetic acid; 5-nethyl

dICh| ni. | nQ)LP ceti
5 (o Sl &a&?ﬁ AilarReinedeifruitst atidt PRSI 5881 um sai ¢
-2 (2',6'-dichl oroanilino)phenylacetic acid, sodiumsalt;
- 2- (2 5-omthyl @-@" 6l -dishlsapanilinedphenplasatis seid, sodiemgalt;
-2-(2',6'-dichloro-4'-nmethyl ani | ino)phenyl acetic acid;
-2-(2° sq&lugnf}r@ nm&ﬂmwrbmmmmﬂylhmﬁtabm aci d,
-2-(2 fluro-6'-chloroanilino)phenylacetic aC|d
2- (2 ? cetic acid,
- 2- (2 tl!(i;ﬁ 20(24 ffgdroéoq %mtﬁf% Heﬂ@%@%%% dgcet ic acid;
2-(2'-fluoro-6' -chloroan|I|no)phenylacet|c aci d;
2- (2" - Zimebhd-26(2’ wehlosg6mmethviuiiknedphisnyacsticacide d;

2-(2',3 ,6"-trifluroanilino)phenylacetic acid,;

-2-(2 ,3—'me5hyl&-(2’,@:-rdﬁfdrwﬂ’-@hlé?emﬂho)gtmﬂlhdetiohﬁﬂenyI acetic acid;
-2-(2'-chloro-4",6"-difluroanilino)phenyl acetic acid;

-2-(2', 4 i @ Gnro-ltt BRlRABE RO IRERMARRS b, aci d;

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;
5-ethyl-2-(2°,3’,5°,6-tetrafluoro-4’-ethoxyanilino)phenylacetic acid;
5-ethyl-2-(2’-chloro-4’,6’-difluroanilino)phenylacetic acid,
5-ethyl-2-(2’,4’-dichloro-6’-fluoroanilino)phenylacetic acid;
5-ethyl—2—(2’,4’-dichldro—6’-methylaxﬁlino)phcnylacetic 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;
5-methyl-2-(2’-chloro-4’-hydroxy-6’ -fluoroanilino)phenylacetic acid;
5-methyl-2-(2’-fluoro-6’-trifluioromethylanilino)phenylacetic acid, and
5-methyl-2-(2’,4’ -dichloro-6’-trifluoromethylanilino)phenylacetic acid,

and pharmaceutically acceptable salts thereof; and pharmaceutically acceptable

prodrug esters thereof.
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5-ethyl-2-(2',4"-dichloro-6"-nethyl anilino)phenyl acetic acid;
5-ethyl-2-(2'-fluoro-4'-chloro-6"-nethylanilino)phenyl acetic acid;
5-ethyl-2-(2',4" -difluoro-6'-nethylanilino)phenylacetic acid,
5-ethyl-2-(2'-chloro-4'-fluoro-6'-nethyl ani |l i no)phenyl acetic acid;
5-nmet hyl -2- (2' -chl oro-4' - hydroxy-6'-fl uoroanilino)phenyl acetic acid;
5-nmethyl -2-(2'-fluoro-6"-trifluoronethylanilino)phenylacetic acid, and

5- met hyl - 2- (2 " adi ro-6 _-tri i1l acetic acid,
and phar rraceut[i’agtgwl%hgé%gep g%logl ptggh{léséﬁhfe}ﬁg%? Whgéri#dﬂ ﬁﬂ%ﬁgéée}é@l cally

accept ablﬁcorg[,@c[bqge p@@gmsmxehabﬁﬁmud&; 6 MAR 2004 -4 Particularly preferred
conpounds of formula | which may be prepared accordi ng to the present

i nventi on i nclistethyb2¢(@t,13y] 4’2 6(-traflgoroantino)phenylacetic aci
6' -tetrafl uoroanilino)phenyl acetic acid;

S- et hyl - 2- (2" 5.genfii-oh2os0aihlorvmiipgphenAeddticaciagi d;,
5-nmet hyl -2-(2'-chloro-6" fluoroanilino)phenyl acetic acid;

5-nmet hyl -2-(2'4 6 5di or L - | A cetic acid;

5- met hyl - 2- ( 2° sBeifalte °ﬁ%’?%?@’h%+%°%@ﬁ%‘%@‘g%@ acid; 5-met hyl - 2- (2
-chloro-4" -fluoro-6' -nmethylanilino)phenylacetic acid;

5- et hyl - 2- (2' -F-methvb2d2 .6 hdishlosornt wesyipaniinolphenylacediciagid;
5-ethyl-2-(2'-chloro-6"'-nmnethylanilino)phenyl acetic acid,

5-et hyl - 2- (2", 3mefhiyl-2r (2! chloea6! -metio) plilenypleadadeticacidd, and
5-ethyl-2-(2',4"-dichloro-6"-nethyl anilino)phenyl acetic 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, 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 formula I in which R is methyl or ethyl; Ry, is chloro or fluoro; R is
hydrogen; R; is hydrogen, fluoro, chloro, methyl or hydroxy; R4 is hydrogen; Ry is
chloro, fluoro or methyl; or a pharmaceutically acceptable salt or a pharmaceutically
acceptable prodrug ester thereof.

The lactam of formula IT may be prepared by oxidation of a lactam of formula

113

wherein the symbols are as defined above.



~and pharmaceutically acceptable salts thereof; and pharnaceuti cal I1y5 MAR ZPM
acceptable prodrug esters thereof. Thus, preferably also the processes o
the invention may be used to prepare conpounds of fornmula | in which Ris
~nmethyl or ethyl; R, is chloro or fluago; R2 is hydrogen; R3 is hydrogen,
fluoro, chloro, nmethyl or hydroxy; R4 is hydrogen; R5 is <chloro, fluoro or
nmet hyl ; or a pharmaceutically acceptable salt or a pharmaceutically

accept abl e progru st. t.hereof . .The |lactamof formyla.ll y be prepared
by oxi dation oﬁagfg%fg{?@,tﬂ’i}#ﬁP&cﬁﬂFngﬁ%%ﬁﬁgﬁﬂiP%C?k%}eav}ﬁ)‘gﬂg are as
defined ab@iicalafiodEo2PAhdium ok BRAR64 ifh bebpRX beladd: o .C;g,néﬂl tions may be
used, such agucheatci’ng vm?% catal yti cal larrguﬁ?s of p’al%a iur% on charcoal in
a proper sol veTie laetam ofdptraule IITThey beamtparcd by touplinganlahllinedgribiverofpar ed by
coupling an aniline derivative of fornmula IVIV R3 wherein the synbols

are as dePrmAadI¥bove, with a cycl ohexanone derivative of fornula Va or an
am no substituted cycl ohexene dw,_jzvative of fornmula Vb COOVe Va Vb

R R

1 5

v
R; R,

R,

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

formula Va or an amino substituted cyclohexene derivative of formula Vb

~~ “COOMe Vi ™ co0Me )
V

© NR,

wherein R is ethyl or methyi 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’

Vb’

NR,

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 formula VII



wherein Ris ethyl or methyl and R is lower alkyl or sinmilar. ChfoMARg204
IVwith Va and Vb typically involves elimnation of water or the secondary
amine, HNR [err], e.g. under acidic conditions. Vb may be prepared by
reaction of the anmino substitutes cyclghexene derivative of formla Vb’

Vb' NR 2 wherein Rand R are as defined above, with nmethyl or ethyl

gl yoxylate. Vb nay be converted to Va by hydrolysis, for instance as

herei nafter described in the Exanples. Alternatively the lactamof formula
Il is obtained by cyclisation of B~cerpgund & formula VIl 1 6 MAR 2004 -6
VI wherein the synbols are as def ove. The cyclisation process is
conveniently carried out under Friedel=t ziL al kyl ation conditions, e.g.
in the presence of a Friedel-Crafts catal yst s{ach as alumniumchloride or
et hyl al um ni um di chl ori de, pygferablfy sl eVt ed tenperature, e.g. a
tenperature in the range from about 100 #bout 180C. The cyclisation
reaction nay be carried out in the pr an inert solvent such as

di chl orobenzene, or preferably a nel'tz of the npound of fornula VII is
heated with the Friedel-Crafts catalyst. R,

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 130°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

formula VIIK
L
NH

viin R Ry

R R,
Ry

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 formula VIII may be obtained by rearrangement and
hydrolysis of a compound of formula IX.



The conpound of fornula VIl is prepared by N-acylation of a di phenyll iMARe 2004
of formula VIII R3 wherein the synbols are as defined above with a

hal oacetyl chloride. For instance, the conmpound of forrmula VIII is heated,
e.g. to about 80C, with «chloroacetylchloride. The product nmay be recovered
by diluting the reaction mxture wth solvent, e.g. 2-propanol, and
crystallisation. The conpound of forrmula VIII may be obtai ned by
rearrangenent and hydrolysis of a | npound of forﬁula IX. 1 6 MAR 2004 -7
wherein the synbols are as def igned abovg. S tly the conpound of
formula I X is treated with an df gani ¢ bgse, an al kali netal al koxide
such as sodi um net hoxi de, R ap \wkﬁh , €.¢g. to a tenperature
of at |east about 75C. Dur|nu S proced e an internedi ate product of
formula X, X wherein the sypbhu are as defined above, forns as a result of
the initial rearrangenent readti o but under goes direct cleavage under
the prevailing reaction conditmgns to give the diphenylam ne conpound of
formula VIE. Alternatively the diphenyl am ne conmpound of formula VIII nmay
be obt ai ned bywhé&einthe BEmbdls hlears defificeisdboreli ng hal obenzene derivative of

formula Xl Xl
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

formula X,

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 diphcﬁylamine compound of formula VIIL

Alternatively the diphenylamine compound of formula VII may be obtained by

coupling of the corresponding halobenzene derivative of formula X1

X
R, Ry
Xl
Rg 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-ethy! 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



R3 where X is a halogen, e.g. | or Br, and the other synbols are sf MAR 2004
defined above with p- toluidine or 4-ethyl aniline. Such a coupling

reaction nmay be carried out by use of Buchwald chem stry. For exanple, the
conpound of forrmula XI and the p-tolui.gine or 4-ethyl aniline are mxed 1 6
MAR 2004 -8 with an organic base, e.g. sodiumtertiary butylate, and an
appropriate ligand, e.g. BINAP, in an organic solvent such as toluene; a

I adi : | Pd( d J ' dded d
Phe renct oo BUPECbaE g 63hm RV SIGC IR A BpbBp BB R ik B0 .
e.g. HC, BINAPJincdwesrghiossleem so6h 4 toRlend; drpallhdiudlcoinp@Bid Becathigsover ed from

the organi ¢ phase of the reaction mxture. In a further alternative, the

di pheny| aPresarsebsisd s Pdedbalds added aud ithe reagtidnemixtiye i heatkdb\ftepcgdlingg of t he
correspondi ni | ine derivati of formula IV 1V A3_ as _ defined above with
4- br onot olaﬁ‘gﬁggf&cnﬁ‘l"g}? ﬁff‘fitﬁgbﬁléﬁﬁﬁfe‘ﬂ?@ﬁ&}.j Oé““éé’l%ﬁ?rimﬂ‘éa Vi seayibsn nay be
carried oW o5édH vAbl the Y iﬁﬁﬁ? hemstry. For exanple, the
conmpound ofcoforrml a I{:/ ahd the e4- rg\gn%tcg?ﬁene %f 1- et hyl - 4- br onobenzene are
m xed with an dmganther hberaative, the diphthylainirecoipodndof Yoriuga VNI dhyHedani C

sol vent such as_  toluene; a palladi umconmpound or catalyst precursor e.g.
Pd( dba) 2, ohtained by cguapling of the corraspending anlinelenpagtivenf formideVt o thi s reaction
m xture which is then stirred at el ey ted tenperature, e.g. 110C, until
conpl etion of the reaction, e.g. ovefmght. Simlarly the

R, R,
v
R; R,
R,

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 I'V 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),, 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

XN



di phenyl ani ne product of fornula VII1 may be recovered fromthe orJahiMAR 2004
phase of the reaction m xture, for instance after cooling and treat nent
with acid, e.g. HCL The conpound of fornula | X may be prepared by

al kylation of the corresponding phengd. derivative of fornula XIl 1 6 MAR
2004 -9 wherein the synbols are as defi ned above, with

2-chl or o- N- (4- net hyl phenyl ) acet am de or

oo e R oo e b1 0 BBk ™
2-chl oro- by f 4nBEK- W&nylgm@&ah@emﬁe Pdr%s'i‘ﬁr%@%é &C%Qo&ggg%ﬁmﬁ@mm such

as 2-propanol 1 n thée presence of a base, e. , the reaction

m xt ure band 2¢hlons-N-(4methyiphenyl)aoétatnide oréadﬂororhl—(‘e-egaylphenyl)hbauhudé hour s.
2-chl oro- N- (4- net hyl phenyl)acet am de_and 2-chl oro-N-(4-
et hyl phenmrae:eqlahmgwgfs Paserps suphrsett prapagpl mwedar%sencedgf yRaseteaon of

4- et hyl - ne. w 8l orid The .compound of
Formul a1 35005 a8 WRleeBRinrledth bincd buvl S8Rk drthe fiation. SIS TSt
Preferabl Mhoh%w@seﬁrorolmm-ﬁﬁ fHetfaﬁﬁdﬂHna 2lchlorosN/#t isol ated but is
converted to the conpound of formula VII1, by rearrangement and hydrolysis

as descri bﬂﬂlphbmyd}acczamdeeda)dﬁpmpmtdlee Himsitng by rmmn oih4 -miegdtylrag 4-esul ti ng

fromthe alk |on of .the ¢ oy forrrul ern |veI t he
Ll eyt aAitlanEne PaitARoROAeP Shabasd s coBRPURS of folA R T Degreqire

corr esDO“;ﬂ’S P&h‘é%&%‘t’iggﬁ:ﬁga& EEE@%& Pefelrat hotv@vdr Ofe" oﬁmBSﬁr‘ﬁP&)foB‘nﬁih'lk wher ei n

the synbo are as
is not isolated but is converted to the compound of formula VIII, by rearrangement

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 formula VHI may be prepared by oxidation

of the corresponding compound of formula XTI (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 XIII 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 formula I'V 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, e.g. at
about —40°C.

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



The dehydrogenation reaction may be carried out by classical net hog? MRART 2004
instance by treatnent with iodine, e.g. 12 in THE/ AcOH The conpound of
formula X1l may be prepared by coupling of 1-nethoxy-4-

met hyl cycl ohexa- 1, 4-di ene or 1-met hoxygé- et hyl cycl ohexa-1, 4-diene with an
aniline derivative of forrmula IV as defined above. This coupling reaction
may be carried out in the presence of a catalyst such as TiCJ[err], in

organic sglvents e. g. THE and chl o enzene, pref.erably with cooling, e.g.
ot 2 about Bideredbetord e, B A yior BRI et (Peplafte a8 deScived

1-anet hOXMY $nistahA Lt Gl A\Xtidn Fourdhl %pehéfamr?@g@z,%gls%vbzospar tial reduction
of 4-nmethyl anisole or 4-ethylanisole by 1 6 MAR 2004 -10 Birch reducti on,
e.g. by treat n€nhvenidnbly tlze compaundiod fenmubnXH] isfrot isolsddabutethasoagingr i bed by
Subba Rao et  al. Australian Jourpal of Chemistry 1992, 45, p. 187-203.
Conveni enfqa?’QWtWB?ﬂ)@ﬁﬁ&n’BP“’F‘g?%Pa“&IWImﬂéh%bfnef%wdr@&t,hygﬂ?bh%' coupl i ng
reaction t th u f Al N .

1- met hoxy l_i)?: Lic] nci}-l léﬁgﬁlgﬁ%g%aaﬂ)f?yﬂ%ﬁé%,tfé@e%, eigflolltou/%d by oxidation to give

1- net hoxym@-d@fjﬁéﬁylgmﬁieqﬁﬁxm@,df-f@iinaﬂgym;s foll owed by oxidation to give the
di phenyl am ne derivative of fornmula VIII. In starting conpounds and

i nt er nedi at es, Iniaging gpmpoundscand deteroedidies, whishpoueayeséd footheul ae | to X ||

i o Ty GRSl PR T e SN ETary AR DbET Bietopy
conventi Oﬁ%hgfg&kéﬁtshagasgirﬁﬁa%)gfm ﬁﬁ%a%%%, ﬁE%E%ﬁJﬂyé;??lﬁE&ﬂ”i ¢

chem stry. tected hydroxy, o and ca groups a ose that can
be conver beconventdonal protecting groups that are commeon in preparative organic chemistry.

Protected hydroxy, amino and carboxyl groups are those that can be converted under
mild conditions into free amino, hydroxy and carboxyl groups without other
undesirable side reactions taking place. For example, hydroxy protecting groups are
preferably benzyl or substituted benzyl groups.

Processes for the preparation of the 2-phenylamino-5-alkylphenylacetic acid

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



mld conditions into free am no, hydroxy and carboxyl groups wi thout fdkrer2004
undesirabl e side reactions taking place. For exanple, hydroxy protecting
groups are preferably benzyl or substituted benzyl groups. Processes for
the preparation of the 2-phenyl am no- 5IT3I kyl phenyl acetic acid derivatives

as descri bed above are shown schematically on the follow ng page. 1 6 MAR
2004 -11 or RS+ X—Br R2 R4 R3 Palladium catalysed arylation of

arni nes (Buch | d-c V. acyl adgn of hi or oacet yl
chloride R3 R3 ﬁ‘fﬂf’é a%é%ylarp_ap %c d{’l@ ‘n"?'gﬂgrssAl Ct3, heat)
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Preparation of 2-Arylam no-aryl acetic acids (COX-2 inhibitors) Cwirvgﬁ i
synthetic methodologies RL R5 + X- Br. | R2 R4 oAdatton Owe acid ét 5%@@

a- + Imn-formation Birch reduction IV 1 6 MAR 2004 The processes for the

_production of the compounds of formulgg I, I'II, ViI, wviIl , IX Xand

XI'll as described above are included within the scope of the present

I nvention. Thus in further aspects the invention includes a process

sel ected from A process, for the production of the |actamof formula I
Il which corrprT@)eEroS St %fﬁ'@e B‘Pda‘:‘!‘)&’c‘fféﬂ? eepRpes ok fqrmulag I 1T, VIL,

VIII, IX, X and XTII as described above are included within the scope of the present
invention.
Thus in further aspects the invention includes a process selected from

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

L
N o
41 R~ R
R; R,
RS
which comprises oxidizing of a lactam of formula III
RO
N o)
Ri RS

I

Ry R
Ry

~

b) A process for the production of the lactam of formula II as defined above,

which comprises cyclisation of a compound of formula VII
L

N 0

R, R

R R,
Ry

o A process for the preparation of a compound of formula I as defined above

Vit

comprising coupling an aniline derivative of formmla IV



'R3 b) A process for the production of the lactamof forrmula Il as d i MABq 2004
above, which conprises cyclisation of a conpound of formula VII VII R3 «¢)
A process for the preparation of a conpound of fornula Il as defined above
.conprising coupling an aniline derivatjsve of fornula IV 1 6 MAR 2004 -13 IV
wi th a cycl ohexanone derivative of fornula Va or an ammp substi tuted

cycl ohexene derivative of fornmula Vb R COOMe Va Vb wherein Ris ethyl or
methyl and R is |ower alkyl or,sjmlar d) A process for the production of
a conpound of forrmula VII whichicénprises N-acylation of a di phenyl am ne
of formula VIII R3 with hal oaget yl loride e) A process for the
preparation of a conpound'0 2”VEI | which conprises rearrangenent
and hydrolysis of a conmpound mula I X. I'X

v

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

derivative of formula Vb

R
R
Z~ TCoOMe Va Z~ > CcooMe
Vb
© NR,
wherein R is ethyl or methyl and R’ is lower alky! or similar
d) A process for the production of a compound of formula VII which comprises
N-acylation of a diphenylamine of formula VI
AGt
NH
VIl R, R,
R R,
R,
with a haloacetyl chloride
e) A process for the preparation of a compound of formula VIII which compriseé

rearrangement and hydrolysis of a compound of formula IX.

- X .
R" o \)L N
H
Ry R, .
R,

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



Rz f) A process for the production of a conmpound of formula VIII \khﬁl (':%R 200
conprises coupling of a hal obenzene derivative of fornmula XI 1 6 MAR 2004
-14 XI in which Xis halo, with p-toluidine or 4-ethyl-aniline; g) A
.process for the production of a conpoypd of fornula VIII which conprises
coupling an aniline derivative of fornmula IV with 4-bronotol uene or

1- et hyl -4- bronobenzene; h) A process for the production of a conpound of
formula VIII which conprises cleavagg of a conpound of formula X R X i) A
process for the formation of a conpoufid of formula X which conprises
rearrangenent of a conpound of Hforrrul 1 X Jg‘ A process for the production
of a conmpound of formula | X whi éh~gafpiises al kyl ati on of a conmpound of
formula XIl with 2-chloro-N (4-nethyl ph yl)%etam' de or 2

chl oro- N- (4- - et hyl phenyl ) acet am de Alprocess for the production of a
compound of formula VI whichgcef kyl ati on of a conpound of
formula XIl with 2-chl oro-N-(4-fethyl phenyl )acetanide or 2

chl oro- N- (4- et hyl phenyl ) acet am de f ol hg)wed by rearrangenent and cl eavage of

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

2) 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
N 0
X R, R,

R; R,

R,

i) A process for the formation of a compound of formula X which comprises
rearrangement of a compound of formula IX

» 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 formula XTI with 2-chloro-N-(4-methylphenyl)acetamide
or 2 chloro-N-(4-ethylphenyl)acetamide follchd by rearrangement and cleavage of
the intermediate compound of formula IX;

I) A process for the production of a compound of formula VIII comprising

oxidation of the corresponding compound of formula XTI (or tautomer thereof)



the internmedi ate conpound of formula IX; 1) A process for the prodﬂuc&m 89“"

a conpound of fornmula VII1 conprising oxidation of the corresponding
conpound of forrmula XIlIl (or tautoner thereof) 1 6 MAR 2004 -15 ANN m A
process for the production of a conpoupgd of fornmula X1 which conprises

coupling 1-methoxy-4-nethylcycl ohexa-1, 4-di ene or

1- met hoxy-4- et hyl cycl ohexa-1,4- diene with an aniline derivative of formula
|V as defined above, and n) A pregess for the production of a conpound of
formula VII1 conprising coupling Phoxy- 4- net hyl cycl ohexa- 1, 4-di ene or
1- met hoxy- 4- et hyl cycl ohexa-1, 4- di th an aniline derivative or formula
IV, followed by dehydrogenati on wheretrn~ayl synbols used are as defined
above. One or nore of the procggﬂesdi) to n) @gove may be used in
appropriate sequence (see t he sche O ve) in the preparation of
Rntilpn further provides a process
for the preparation of a conpound q% orptiltagl | R3 wherein the synbols
are as defined above, which conprises onel or nbre of processes

m) A process for the production of a compound of formula XIIT 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 above, and
n) A process for the production of a compound of formula VIII 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

R ' 0
L
NH

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 formula 1, 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



selected fromprocesses a) to n) as defined above, optionally in MAR 2004
conbination with aprocess according to the first aspect of the in\/leﬁti%Rn
Still yet further the invention provides a conpound of fornula |, or a
pharmaceutical ly acceptable salt theregf, or a pharmaceutically acceptable
prodrug ester thereof, when prepared by a process which conprises one or
nore of processes 16 MAR 2004 -16 a) to n) as defined above, preferably

Wi th a process, ac to t aspect of the jnyention, e
Conpounts 200 o el FHove rbteraph Wit prcersaciedioshs R esthef Wed per
se wi thinjiRgiggope of the present i nvention. Thus in yet further aspects
the invention provides a conpound selected from a) A conpound of formula H
R Il b) A conmpound of forrmula Il R 11l ¢) A conpound of formula VU Fa d)
A conpound of fornmula VI|]I 1 6 MAR 2004 -17

The compounds of formulae 11, III, VII, VII, IX, X and XIII are included per

se within the scope of the present invention.
Thus in yet further aspects the invention provides a coinpound selected from:

a) A compound of formula IT

N o

b) A compound of formula III

c) A compound of formula VII

d) A compound of formula VIII



e) A conmpound of forrmula I X 0 A conmpound of formula X R X N g) andL& MAR 2004
conpound of fornmula Xl Il, or a tautonmer thereof N R3 wherein the synbols
are as defined above. 1 6 MAR 2004 -18 Conpounds of forrmula XH in which at
.one of Rl or R6 is chlorine and the gtjher is fluorine may be prepared by
met hods known in the art of chlorination of phenols, preferably in the
presence of catalytic anmounts of a secondary am ne, e.g. diisopropylam ne.
In a preferred enbodi nent accorqgng to the present invention, the

chl orination reaction conprises sthrURtNaneous addition of chlorine and
phenol to the reaction m xture, ably using hexane fraction as the
solvent. It has been found that siw#ftgpgous addition of at |east part,
preferably the majority, of the @ﬁh@rine and.the phenol to the reaction

m xture gives rise to high produ i d | ectivity in production of
the desired product as conpared with t§ want ed si de products.

e) A compound of formula IX

IX A
R, 0
R, o\/LLN
H

R R,
RZ
f) A compound of formula X
R : LOH
N o
X Ri RS
R; R,
R
and
g) A compound of formula XIII, or a tautomer thereof
S
N
Xl g, R,
R; R,
Ry

wherein the symbols are as defined above.



Furthernore use of hexane fractions permts isolation of the desirpg WARNZICY
product in high purity (e.g. 99% by crystallisation. The invention iIs
further described by way of illustration only in the followng Exanples. 1
6 MAR 2004 -19 EXAMPLES The di phenyl aggne conpounds of Fornmula VIII R are
prepared by Buchwal d chem stry as descri bed bel ow in Exanples 1 and 2,
either by coupling of an aniline derivative of Formula IV NH2 IV R3 wth
4- br onot ol uene or 1-ethyl-4-bronobenzene as described in Exanple 1, or by
coupling of a hal obenzene derivative of Formula XI X XI R3 wth

o e O R Bl RS9 e bR R LB B yorpouns of
conpoundsothdr is flesrine raay boyrepared dumetisoddkndea dil tHeagh dfashivtinatlofofVAR 2004
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.



-20 Exanple | a N-(2' ,3 ,4" , 6 -Tetrafluorophenyl)-4-methyl anilli b MAR\HB04
Pd(dba)2 (t-Bu)3P NaOQ:Bu toluene A mxture of 2,3,4,6-tetrafl uoroaniline
(0.72g, 4.4 mmol), 4-bronotoluene (0.8g9, 4.7mml), toluene (55ml), sodium
_tert-butoxide (0.8g, 8 3mmol), tri-tert, butyl phosphine (130ng, 0.64muol)
and bi s-di benzyl i deneacet one-pal | adi unf0) (125 ng, 0.2mmol) is heated
under nitrogen to 85C for A After cooling, water (50nml), concentrated
aqu. HC1(10m ) and hyflo (1 g) is added and stirring is continued for

about one hour followed by filtratESAMBIES or gani ¢ phase is washed with
water tw ce, evaporated and the residue is subjected to flash

chromat ography on silica (459) using heptane/toluene (2:1) as the el uent
to afford N (2rpe3diphenyfimid®édmpouias QP el viir met hyl aniline (0.92g, 3.6
mmol) as an oil which'crystallises (np. 64-65C) . 'H NVR (400 MHz, DMSO- d6):
2.20 (s, 3H, CH3); 6.63 [d, 8.2HR i HC(2), HC(6)1; 6.99 [d, 8.2Hz, 2H,
HC(3), HC(5)]; 7.56 [symetrical m HC(5')]; 7.84 (s, 1 H NH.

N, N-Bi s-p-tolyl-2,3,4,6-tetrafl uoroa e is isolated as a byproduct, np:
94.96C. Exanple Ib: N(2',3 ,5,6"-Tetraf] Uorophenyl)-4-ethyl aniline NH2

vii 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,

v
R; R,

R,

with 4-bromotoluene or 1-ethyl-4-bromobenzene as described in Example 1, or by
coupling of a halobenzene derivative of Formula XI
X

R, R,
Xl
R; R,
R
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

Formula I by procedures as described below.



Br Pd(dba)2 + HI (t-Bu)3P NaOtBu toluene NHF A mixture of 16 MAR 2004

2,3,5,6-tetrafluoroaniline (4.5g, 27.3 mol ), 4-ethyl bronobenzene (5. 0g,

27mmol ), toluene (50m ), sodiumtert-butoxide (4.67g, 48mml), tri-tert-

_butyl phosphin (217ng, 1.07mmol) and bbﬁ-dibenzylideneacetone-palIadiun(O)
(260 ng, 0.45mmol) is heated under ni“t'rogen to 85C for 15.5h. The m xture

Is cooled to 1 6 MAR 2004 -21 roomtenperatue and water (30m),

concentrated hydrochloric acid (20nml) and hyflo are added. After stirring

for 45m rénagple ihe m xt uNe(2(,8°,41,6’t Beteaflvaraphenid)-dmogshylanilitease is  washed

with water three tinmes. The soIM nt is evaporated in vacuo and the residue

I's chromatographed on silica ugifd_hexane/toluene (9:1 to 3:1) affording

N(2',3,5,6 3t af | uor ophenAy ﬁ-etrm@ajzlin as kgqui d. ' H NWR
(400MHz, CDC13) 26 (t 3H, ; 2.6-5—%\1,—2-»-&-»042) 65 (s, 1 H NH);
6.73 [tt, 1H HSFA™Sgr; 6.8 Tth?2H, H dtBYRR]; 7.15 HC(3,5)]. M,
mz: 268 (MH), 248 (MHF). Exapple |c: NaOtBu

N-(2'-Chl oro-4'-fluoro-6'-nethylphenyl)-®ygsehyl ani | i nd 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 (50ml),
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 il which crystallises (mp. 64-65°C).

'H-NMR (400 MHz, DMSO-d6): 2.20 (s, 3H, CH,); 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

NH,
F F Pd(dba), /\©\
* (t-Bu),P " hH
Br F F “Buls F F
NaOtBu
toluene
F F

A mixture of 2,3,5,6-tetrafluoroaniline (4.5g, 27.3 mmol), 4-ethylbromobenzene (5.0g,
27mmol), toluene (S0ml), 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




z (t-BU3P NaGBu toluene O NH 3.08g (19.3nmmol) of 16 MAR 2004
2-chlor-4-fluoro-6-nethyl-aniline (prepared from N acetyl -
fluoro-2-nmethylaniline by chlorination followed by hydrolyses), 3.48 g
.(20.3nmol ) of 4-bronotol uene are disgglved in 55m of toluene and after

the addition of 3.43g (36mmol) of sodiumtert-butoxide, 166ng (0.82mmol)

of tri-tert-butyl phosphin and 460rrg (0 8mm|) of

e AR o ST i 5y
(50 ""?‘tﬁé adc‘.lé?imAf&P%-rm For 45"xﬂinﬂt>é§'tﬂc§1{&tb$er 1§‘§h§x§d }‘)@%rﬁé&% g ni ¢

phase wit wat er, drying, evaporation) gave pro uct

whi ch rraywmwwiuhf\t.rﬁdr thyce tirhess h‘het@memtmg«rapphyemmamcsaﬂdmaremh&lspt ane as
the eluent affording 3.52 g of

N- (
chi or o- 4' chromajographedren ﬁsjac@n@n@hgxanem@uw| @ri i b ffording &-(3/,F B ance.
H-NI\/R400 8 6.37 (d, 2H, HC(2,6 6. 92
2H( ‘#’%‘8%‘% %‘W‘éﬂ‘]ﬁ"i‘%«“ﬁ#’ 5 )]) 7.32 (g 1H, NH)C(7 323](dd 1H,
;gg 2 )B] Zlgmmzpd(dggd@m% CBCLEM 26 ¢r, 811, b,V eheneh) ofr L6y isanid Nip; 1 6 MAR
6.73 [tt, 1H, H-C(4")}; 6.88 [d, 2H, H-C(2,6)]; 7.15 [d, 2H, H-C(3,5)].

MS, m/z: 268 (M-H), 248 (M-HF).

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

NHZ
Cl Pd(dba}z
\©\ + “(tBuP
Br NaOtBu
F toluene

F

3.08g (19.3mmol) of 2-chlor-4-flucro-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-palladivm(0), the mixture is heated with
stirring under nitrogen to 90°C for 40 minutes. The usual aqueous acidic workup
(50ml water, 10ml conc. HC], 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 (400M[-Iz,7DMSO-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, IH, NH); 7.35 (dd, 1H, HC(3")].

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



(t-1303P NaQGtBu toluene 1.02g (7.2mml) of 2-chloro-6-nmethylaniliref MAR 2004
1.23g (7.2mmol) 4-bronotoluene, 1.15g (12mmol) sodiumtert-butoxide, 160ng
(0. 7mmol ) tri-tert-butyl phosphine and 130nmg (0. 23mmol)

. bi s-di benzyl i deneacet one-pal | adi un(0) »3te reacted in 50nl tol uene under

nitrogen at 90C for 20 m nutes and at 60C over night. Aqueous workup (3N

HCl, wth hyflo, washing the organic phase with water) and
f1 ash- chr onmat ography on silica u5|ng hept an/ t ol uene (4:1) as the el uent
affords 1.49g of N-(2'-chloro-6'- met hyl phenyl )>¢-mat hyl ani | i ne. " H NWR

- )Ffd(dp.azg (8, 34 C4-CH3); 5.61
. ~ HOH3,5)]; 7.07 [t under
C5' ) & d, 1H H(C3')].

(400MHz, CDC13): 2.2 3H, '
(s,br, 1H NH); 6. 572H,+ HC(
signal at 7.04, 1H, Ioad ;s 7.

N, N- Bi s- p-tol yl -2-chl oro-6-net hyl ani | i ne (ﬁ@n ed as a byproduct.
Exanple le: N (2 -Chloro-6"-nethyl phenyl) -ét hyl ani g z (t-Bu)3P NaQ Bu
toluene C NH To a solution of 5.2 g (37mmvl) of 2-chloro-6-nethylaniline

and 6.95 g, rg]ggig ngegsl?i of 2- ahof’o Eotthyl RERD PSBE €7 Sminf 1A Bontofuehd! 465 S added

g (68 mtert-
(12mmol) sodium tert-butoxide, 160mg (0.7mmol) tri-tert-butylphosphine and 130mg

(0.23mmol) bis-dibenzylideneacetone-palladiun(0) are reacted in 50ml toluene under
nitrogen at 90°C for 20 minutes and at 60°C over night. Aqueous workup (3N HC],
with hyflo, washing the organic phase with water) and flash-chromatography on silica
using heptan/toluene (4:1) as the eluent affords 1.49g of N-(2’<chloro-6’-
methylphenyl)-4-methylaniline.

"H-NMR (400MHz, CDCl): 2.21 (s, 3H, C-6’- CH3); 2.29 (s, 3H, C-4-CH,); 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-chloro-6-methylaniline (9mg) is isolated as a byproduct.

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

: NH,
Cl Pu:i(dba}2
/U + “(BuP
Br ) 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 heptane to afford 5.3g (21.6mmol, 58%) of N-(2’-chloro-6'-



~butoxide, 180 ng (0.89 mml). tri-tert-butyl phosphine (dissolved i nl%nﬁ o004
tol uene) and 300 mg (0.52 nmol ) of bis-di benzylideneacetone palladiu &2

The m xture is heated unter nitrogen to 90C for 3 hours and then cooled to
.roomtenperature. Hyflo (1g), water 30nml) and conc. hydrochloric acid
(10n) are added and after stirring for 30 mnutes the mxture is
filtered. The organic phase is washed with water (30ml) tw ce and

§?§§f:tﬁ:e%eshas@ﬁwyﬁ‘>ﬁiﬁ@glaaﬁaas o it lEam@””“ “Leoh o 'lrm )
col(ourl ess |qw(%&WN%%@?%O%WB%&%WZ}%éoq%%@mgéﬁ??@ 2.10 [s,

3H, CHS- qmm CHE-C30;-); 5064 @fbr, CHINED6 18 (&, 24 HG(2,8)1;,6.93{t, NHJH(CA' A8 [d, 2H,
HC(2,6)]; 2([ﬂt IH HCA' )] . 6.95 éd, 2H HC(3,5H; 7.05 [d, 1H,

HC(5' )] 69éid[ ,.H¢{3,5)|§3<730§id, B BESpal %22 4. 1E; HC43)Bi chi or o- 6'

- met hyl phenyl )-4-ethylaniline NH2 d Pd(dba)2 BINAP NaGQiBu toluene C The
m xture of 2,4-dichloro-6-nethylaniline (3.313g, 18.8nmol), 4-ethyl

br onobenzeRgndis 164 IN-Z08Diohjord Bidth§ificny Lt @Kjiadlike3- 419, 35mmml ), racenic

NH,
Pd(dba
/\©\ + ( )2 - NH
Br BINAP
Cl

NaOtBu cl
toluense

Cl
The mixture of 2,4-dichloro-6-methylaniline (3.313g, 18.8mmol), 4-ethyl

bromobenzene (3.64g, 20mmol), sodium tert-butoxide (3.41g, 35mmeof), racemic
BINAP (0.274g, 0.44mmol), bis-dibenzylideneacetone-palladium(0) (250mg,
0.43mmofi) 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, CDCL): 1.15 (t, 3H, CH;-CH,-Ar); 2.08 (s, 3H, C-6’-CH3); 2.50
(q, 2H, CH3-CH;-Ar); 5.42 (s, br., 1H, NH); 6.50 [d, 2H, HC(2.6,)]; 6.96 [d, 2H,
HC(3,5)]; 7.10 [s, 1H, HC(57)]; 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,
CDCl): 1.24 (t, 6H, CH,-CH,); 2.09 (s, 3H, C-6’-CH,); 2.61 (q, 4H, CH,;-CHj,); 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-CH3), 354 (M-CH.CH;).

Example 2:  N-(2°,3°,6’-Trifluorophenyl)-4-ethylaniline



Bl NAP (0.274g, 0.44mvol ), bis-di benzylideneacetone-pall adi un(O (25g%gMAR 2004
0.43mmvol ) and toluene (50m ) is refluxed under nitrogen for 22h. Th

m xture is cooled, treated with water (40nl), conc. HCl (10m ), hyflo
.(1.79) stirred for additional 30m nutgs and filtered. The organic phase is
washed with water tw ce and evaporated.” The crude product (6.88g) is
purified by flash-chronmatography (silica, toluene) to afford 2.93 g of
N-(2',4" -dichloro-6 nethylphenyl) 4-ethylaniline. "H NVR (300MHz, CDC13):
1.15 (t 3H, - CH2- Ar) ; ' ; (g, 2H, CH3-CH2-Ar);
5.42 (s, b H, 20N .96 [d, 2H, HC(3,5)];
7.10 [s, IH, 5)]+ 7.25 ; | on proceeds nuch
faster even , but yl phosphi ne;
however N, N-di - (4-ethyl phenyl)-2', 4" -NHOtBU OF O- 6 -methyl™miline is forned
as a byproduct in considerable anDunHQMﬂMEn excess B iyl bronobenzene
I's used. This byproduct can be isolated as a solid, 75C, ' H- NWVR
(400MHz, CDC13): 1.24 (t, 6H CH2-); 2.09 (s, 3H, ) 2 61 (q, 4H,
CH2-CH3); 6.89 [d, 4H HC(2,6)]; 7.06 [d, 4H HC(3,5)]; 7.20 [s, 1H,

IC(
HC(5')]; ' 2CH3) .
Exanpl e 271’0&6?(%&0?%?61 ﬂ% 4? %}g}dah@écﬁér s, ?1‘16 ani o|('| ng}ﬁ %“%ﬁé lé%gHNHZ -24
Pd(dba) 2 B¥ MARneaSadRd consecutively 350 mg BINAP and 300 mg of bis-
dibenzylideneaceton-palladium (0) [Pd(dba),) in 3 ml of toluene and 0.9 g of sodium

tert.-butoxide in 3 ml toluene. The mixture is flushed with nitrogen and heated for 6 h
under reflux. After cooling to room temperature, water (30 ml), concentrated
hydrochloric acid (10 ml) and hyflo (1 g) are added and stirring is continued for 1 h.
The mixture is filtered and the filtrate is separated into its phases. The organic phase is
washed three times with water, dried using magnesium 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,
CH,-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

T

as described in Example 3

Example 3a N-(2’,3°,4’,6"-Tetrafluorophenyl)-N-chloroacetyl-4-



‘toluene NH To a solution of 1.21 g of 4-ethylaniline, 1.10g of 004
2,3,6-trifluoro-bronobenzene in 10g of toluene is added consecuti\]eﬁ 3‘4»!358
ng BI NAP and 300 ng of bis- dibenzylideneaceton-palladium (0) [Pd(dba)2) in
.3 mM of toluene and 0.9 g of sodium F@rt.-butoxide in 3 mM toluene. The

m xture is flushed with nitrogen and ated for 6 h wunder reflux. After
cooling to roomtenperature, water (30 m), concentrated hydrochloric acid
(10 mM) and hyflo (1 g) are added and stirring is continued for 1 h. The

m xture i efhylandingd and the filtrate is separated into its phases. The
organi ¢ phase is washed three tinmes with water, dried u&i ng magnesi um

sul fate andwygVvaporated to drygess. The residuggTay be (dsed as such in the
foll owi ng stiep gr purified by flash chronatogr@phy on/gilica usi ng tol uene
as the el uent™4af "aHdi ng'"l._& of e N~ 0o '
trifluorophenyl)-4-etpylani’lin® ' H NVR (300MHz, @ . E.14 (t, 7.7Hz, 3H,
CH -CH2-Ar); 2.5 7.7Hz, 2H, CH3-CH2-Ar); 5.29 s, 1H, NH);
6.7-6.81 [m 2 '-H HC(5')]; 6.75 [d, 2H, I%/ ]; 7.02 [d, 8.5Hz,
2H, HC(3,5)]. FDi plfienyl ani ne conmpounds of Fornula "™VIII, for instance as -
prepared above inF Exanples | and 2, are converted t& the corresponding
conmpounds of Formula VII R Cl VI| R3 as described in Exanple 3 Exanple 3a
N-(2', 3", The guixtyes of N2 6¥ o 6ernstraflunraphenyl b4 cestyylanilin (0.82g, 3.2 mmol) and

chloro acetylchloride (1.6g) is heated with stirring to 90°C under nitrogen for 1.3 h. To

destroy excess of the acid chloride, 2-propanol and water (2 ml each) is added and
stirring is continued over night at room temperature. After adding toluene (20ml), the
mixture is extracted with sodium bicarbonate and the organic phase is dried with
magnesium sulfate and evaporated to dryness. The residue is purified by flash
chromatography (silica, toulene) to obtain N-(2°,3’ 4°,6’-tetrafluorophenyl)-N-
chloroacetyl-4-methylaniline (0.98g, 2.95mmol) as an oil.

Example 3b: N-(2’,3’,5’,6’-Tetrafluorophenyl)-N-chloroacetyl-4-ethylaniline
Cl
T °' £
. L :
NH cI X, N ~0O
F: i :F F: i :F
F 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 chromatography of the residue (silica, toluene) gave N-(2°,3°,5°,6’-
tetrafluorophenyl)-N-chloroacetyl-4-ethylaniline (1.84g) as a solid which is
recrystallised from heptane, mp.: 72°C '

'H-NMR (400MHz, DMF-d7, 140°C): 1.25 (t, 3H, CH;); 2.70 (g, 2H, CH,): 4.28 (s,
2H, CH,-C0); 7.35 {d, 2H, HC(3,5)}; 7.43 [d, 2H, HC(2,6)]; 7.65 [tt, 1H, HC(4")].
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N-(2',3 ,4",6"-tetrafl uorophenyl)-4-nethylanilin (0.82g, 3.2 mmol) and

chloro acetylchloride (1.6g) is heated with stirring to 90C under nitrogen

for 1.3 h. To destroy excess of the id chloride, 2-propanol and water (2
m each) is added and stirring is continued over night at room

tenperature. After adding toluene (20m), the mxture is extracted with

sodi um bi carbonate and the organic phase is dried with nagnesiumsulfate

and evapor at ed to dryness. The residue is purified by flash chromatography

chi LLSZaeF% C3k G PRt g o By D RMRIGRTE i o 3,

N(2', hg,]anﬂﬂ;gt raf | uor ophenyl ) -N-chl oroacetyl -4-ethylaniline NH Cl
3 5'

N(2, -tetrafl uorophenyl)-4-ethylanilin (2.05g) and chloro
acetylchlorlde (1.999) +s i xed w thout I t andCheated with stirring
to 90C under nitrogen for h. Tetrahydro ne £OM) and aqueous sodi um
bi carbonate are added aft 0 ir@CHdﬁ‘(DQltl rsgcontinued for about 1

hour. The organic phase is dilufed with To Eene and washed wi th water
three tinmes and dried over :g':\ m sul f at e: nR:

et ati on and

chromat ography of the residue I ca, toluene) e N(2',3,5,6"-
tetrafl uorophenyl)-N-chl or oacetyF- 4- et hyl ani | i ne .84g) as a solid which
is recrystallised from hept anel np. : 72C " H NVR{ 400M+z, DMF-07, 1400):
1.25 (t, 3H CH3); 2.70 (q, 2H "CH2); 4.28 (s,

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, DMF-d7, 120°C, all peaks appear broadend or split): 2.43 (s,
3H,CH,); 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’-Chloro-6’-methylphenyl)-N-chloroacetyl-4-methylaniline
QL
\©\m CICH,COC! N0
CIU Cl\@/

The solution of N-(2’-chloro-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. sodium 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,



2H, CH2-CO); 7.35 [d, 2H, HC(3,5)]; 7.43 [d, 2H, HC(2,6)]; 7.65 [tt] 61MAR 2004
HC(4')]. 1 6 MAR 2004 -26 Exanple 3c:

N-(2'-Chloro-4'-fluoro-6'-nethyl phenyl)-N-chloroacetyl-4- methylaniline

1.32g of N-(2'-Chloro-4'-fluoro-6"-nethyl phenyl)-4-nmethylaniline is reacted
with chloracetylchloride (1.76g) at C for 30m nutes. The cool ed mixture

Is stirred wwth toluene (20nml) and aqu. sodium carbonate for 30 m nutes

and the orgapj.c e is evaporated. The residue is purified
flash-chrﬁﬁaptbﬂggﬁi on silica using toluene affording 1.04g of
N-(2'-chloro-4"-fluoro-6'-nethyl phenyl)-Nchl oroacetyl -4- nethylaniline as

a solid which is recrystallised from heptane/ 2-propanol (9: 1) np.: 96-

97C. ' H NERnfple0dHz, DVFNIR’ G]ﬂ@ﬁ-G’ahﬂcthz%ﬁkﬁyl ARPERSroRéepAde APl i t):
2.43 (s, 3H, CH3): 4.31 (s, 2H, O -CH 3119, 14 HC{S)] 7.32 and

7.40 [AB, 4H, C H qad HC(3,5)]; 7. 45 Exarrple 3d:
yl ) -N-chl oroacetyl - ' hy anl I | ne Cl The
ARt hy| pﬁW‘?CM rret : (1.4g) in 2.21 g

N-(2' -Chloro-6" -nethy
sol ution of N (2'-chlorg

dto 90C for Z mturels diluted with
tol uene (25ml), cool ed £ errperature and ety t h aqu. sodi um
carbonate. The organi c phaf dried, evaporated @ the residue is
subj ected to flash chronmat og [ 57g silica, toluefie and
tol uene/ et hyl acetate (98:2)] to afford 1.45g of N-(2'-Chloro-
6' - met hy| BH@r{hjorpe6¢ mhathdplenyD N-4-cthylagilisen(4.9 g, 20hmmbl)iistreatyd wathl i sed from
hept ane,

chloro acetylchloride (3.23 g, 28.5 mmol) and the mixture is heated with stirring under
nitrogen at 35°C for 40 minutes. After adding 2-propanol (5 ml) and cooling to room
terperature, 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;-CH;-); 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 L
N o~ N O
cl | cl
Cl | cl

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
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N-(2' - Chl oro-6'-net hyl phenyl )-N-chl oroacetyl-4-ethylaniline ClCF Zd:C&:IMA&I
N-(2'-Chl oro-6'-nethyl phenyl)-N4-ethylaniline (4.95 g, 20 nmol) is treated
with chloro acetylchloride (3.23 g, 28.5 mmol) and the m xture is heated
With stirring under nitrogen at 95C f& 40 minutes. After addi ng

2-propanol (5 m) and cooling to room tenperature, the mxture is diluted
with toluene and extracted with aqu. sodium bicarbonate. The organi c phase
i s washedplrist s evapenatesitd dryrmss amt evtomatographed on siica¢ltg) eluiagatingr aphy on

5 A R A PG i e na o
SEERS )H@NESG#%% -t geny AP Qs e w%ﬁﬂgﬁ“@a&é% %0
L c?é [iacg'yﬁta]hsﬁﬁfdﬂuﬁ?é:nge]ttﬂtzsﬁmmd HCX(3,5)]; 7.3-7.5 [m 3H

N-(2', 4 DMJMR&@OMJ@; PN n140°Civ- bR2 O 3Hc EHCH,); 28hyd, 381,IG-66 C Cl

N (2 DL 8 o AP TCHLEISTY b Sl 0o B30 7y Pl g e it

di ssol vedmici 6) and HC(3,5) respectively]; 7.40 [s, br. 1H, HC(5)], 7.53 [s, br, 1H, HC(3")].

Alternatively compounds of Formula VIII may be prepared by a procedure
involving coupling of 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 to

give an intermediate compound of Formula XTII (or tautomer thereof)

which is oxidised without isolation to give the compound of Formula VIII, as

described below in Example 4.

Example 4a): N-(2',6'-Dichlorophenyl)-4-methylaniline

Cl ci

Ticl4 N| HN
Chlorbenzene 1

o
2
THF ¢l THF / AcOH 1
+ ———— B eeEet——
Cl cl
NH, '

not Isolated



4.18g of chloro acetylchlorid and heated to 100C for 1.5h. The mi xt qrgzMAR 2004
cooled, diluted with toluene (50nml) and extracted with aqu. sodium

bi carbonate. The organic 1 6 MAR 2004 -28 phase is evaporated to dryness

and chromat ographed on silica (759) elyting with toluene to afford

unreacted N, N-di-(4-ethyl phenyl)-2'",47=4i chl oro-6'-net hyl aniline and

N-(2',4" -dichloro-6'-nethyl phenyl)-N-chl oroacetyl-4-ethylaniline (2.95g9). A
crystallised sanple nelts at 83-84C. 'H NWR (400MHz, DMF-d7, 1400Q): 1.22

(t, 3H, CR) Ageiytionofd.3p ¢ 2 $ricidomy-anilingin: 4 misf t¢thydiafuGrandr®y ml4f20 (s,
split, 2H,.C-CH2-CO); 7. 7,42 [ AB, . 4H, HC(2,6) and_HC(3,5) |
respect i VSIF]%OPC%RBI%?J#‘%‘W{O 8813 @_l‘ﬁt ahys eg}pe%)qtyrciﬁ,og(m%{-)nﬂupm-

At ernat | etavhiGAIPRUIHE 8 tHEQOTHIR, Milobielby (REadlifHPELSI0W ot RIGREELT ©

i nvol vi ng coupling of I-methoxy-4-nmnethylcyclohexa-1, e or hoxy- 4-
et hyl cycl dhmethyldyclbhex®ib@-diend) The ardakiioe signiry alsi Wbowéd fror Rdrm Iy a6
defi ned above to _give an internediate conpound of Forrmula Xl II (or

taut omer BPREPEBRIENRID N andlistifred S0k hapwset this temperatirgo Aatolgionof 1) 1&gt he
compouT o R o A e AT M R b e P e )
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 aqueous Sodium bisulfite (38-40%) and 400 ml of saturated aqueous sodium
carbonate. The water phase is extracted with ethy! acetate (1x200 ml and 2x100 ml),
the ethyl acetate phases are unified and washed with 100 m! of water. The organic
phase was dried over anhydrous sodium sulfate and evaporated in vacuo to yield 11.44
g of a dark slurry. The shurry 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, CHj), 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(EI): mv/z 251(M"), 216(M-CI)*, 181(M-2CD*

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



1 CLi cl NH2 not Isolated 12 THE / AcOH 1 6 MAR 2004 -29 a) A SOlluﬁ'm ?bﬂ'i
4.35 g 2,6-dichloro-aniline in 4 mM of tetrahydrofuran and 35 ni

chl orobenzene is cooled down to -40 to -45C. At this tenperature, 5.09 g of
titanium tetrachloride is added to the solution, followed by the addition
of 5.0 g of 1-Methoxy- 4-nethyl cyclohe%t- 1, 4-diene. The reaction m xture

is allowed to warmup to approxinmately -35C and stirred for 2 hours at

this temperature. A solution of 10.18 g of iodine in 20 m of
tetrahydrofuran and 2.3 ml of acetic acid is then-added dropwi se to the
reaction m xture and the tenperature 2 warm up to O, The
m xture was stirred for 1 hour at 0OC and 16
iodine is added to the reaction nmixture ang
addi tional 294 hours at 25C. TR¥ reactipn s fiJnal

y quenched bw 19

(38-40% apd 290 i of
t ik et byl _adet ate(1x200

phase was dr ed over anpydrous sodium sjul fate and
yield 11.44 g of a dark &lurry. The sllucry was
hexane/t-butyl -met hyl et her and the not isolated

vaporated in Jacuo to
solved in

A solution of 3.91 g 2-chloro-6-fluoro-aniline in 4 ml of tetrahydrofuran and 35 m) of
chlorobenzene is cooled down to -40 to -45°C. At this temperature, 5.09 g of titanjum-
tetrachloride is added to the solution, followed by the addition of 5.0 g of 1-Methoxy-
4-methylcyclobexa-1,4-diene. The reaction mixture is allowed to warm up to approx. -
35°C and stirred for 2 hours at this temperature. A solutiont 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 column
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, CHy); 6.53[dd, J = 8.5Hz,
Jue = 1.5Hz, 2H, HC(2) and HC(6)], 6.94(d, J = 8.0Hz, 2H, HC(3) and HC(5)],



solution was filtered over silica gel to obtain, after evaporation
solvent, 5.75 g of crude product. The product can be used directl
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next step. Alternatively, it can be purified e.g. by colum chromat ography
on silica gel with hexane/t-butyl- nethylether (9:1) as eluent to yield

400 MHz, 300K)
S 2.31(s, 3H, CH3), 3.6-4.8(broad signal, IH NH), 6.68(d, J= 8 Hz, 2H,
HC(2) and HC(6)), 7.02-7.12 (m 3H, HC(3), HC5) and H C(4')), 7.38
(d, J= 8 Mdplddd, Ji+ &0z Jand 60K, 51H,) HCMS[IEN25[dddz J 268 QM) SH2 1K M &D) ,

181(M 20Q) + 4h) . (2 oro-6'-flyoro-nhepyl)-4-nmethylaniline 1 6
MAR 2004 -1%%?%3-%?@%%&96%2@%1%!% ﬁ&ﬁﬁégiﬁézseéﬂﬁtﬂh% | AcOH A
solution of 3.91 g 2-chloro-6-fluoro-aniline in 4 mM of tetrahydrofuran and
35 M of MHEbmze3sel60, M) 300 635, D Do18M(5 0 - 45C. At this temperature,
foll oned by the

pure N-(2',6'-D chl orophenyl) - 4-net hyT3 niline. '"H NVR(CDC13i

5.09 g of titanium tetrachloride is added to the sol ution,

addition of 5.0 g of 1-Methoxy- 4-nethylcycl ohexa- 1, 4-di ene.

The reaction

mxture | ]q:‘.xgrln{)]% csj: tI\P-i %h%rg%'-tm%t@i—%ﬁgﬁ(ﬂ}-i-ethylani]jne

CI\ Z |
AR
o~ Ticl, N : HN
Chlorbenzene | A
THF THF / AcOH
+ D g I ———etee R
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 titanium-
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 wam]. 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 minutes at 0°C
and 2 hours at 25°C. Then 2.68 g of icdine 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
unified and washed with 100 ml of brine. The organic phase was dried over anhydrous

<l



35C and stirred for 2 hours at this tenperature. A solution of 10.?;2 %
iodine in 20 m of tetrahydrofuran and 2.3 m of acetic acid is t ﬁ e?&ﬂ‘i
drop-wise to the reaction mxture and the tenperature was allowed to warm
up to 0OC. 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 r¥action nixture and stirring is
continued for additional 24 hours at 25C. The reaction is finally quenched
by pouring the reaction m xture onto a m xture of 250 m of aeq. Sodium

bi sul f at e s¢d@mi0ifhteaand erdporatedain wetatagnd aatak visadisdxquuhﬂbndﬂ{u&i wihe

aqueous pha xtrac with ethyl acetate_(1x200 and 2x 100 m),
the et hyl ‘ﬁtf%d o ﬁﬂgeq;nfm é‘ﬂ Hﬁ‘%‘%ﬁe@gwq ﬁvqro%ahqageloqo okie®r . The

or gani ¢ pqﬁaee%arﬁohe&k ECUonRANYE6 o cAE piBbRY! TR Brfih EHEROLRLFY TN

vacuo to give Ow vl scous |1 qu 1 SSO

hexane/ t - ditatly rmtuwatdxerstamdm&ﬁmwbly,tnoncma%f iphfiféd de. BV &y dohirg gel to
obtain, after evaporation of the solvent, 4.33 ? of crude product The

product c&hromatograpty on siick ga} with heptang &sQluened:3) As eluentde iyiedd pureiN-(2an be
purified ography on silica gel with hexane /
t - butyl - Mp%ﬁg&ﬁg{ﬂﬁy &a[ﬁgﬁ'{' to yield pure

N-(2'-Chlgro-6'-fluaro-phen | aniline.  H NVR (DMSO-d6, 500 MHz,
300K) & 2. HAMR(ER m@?’ &t 9r77-5 Hig 3H, H:L80p 22215, 3Hc( 2)  and

328 oo IBGFR %6@&@*’13%?@ ?%Cf’ﬁ? $8F5orogh gD 88D, 63 224757

1H HC(5 Yike, 7= 84f£0zH, B- 6(28 -a8d H-)(8)), ?mF’FmL(rﬁ, 3N HH-6Q) 3H-(5) 7ar@3MS . 1H
. 6%( 'mz 235 (100, Mt), 200 (35, }{ 185 (55) Exanpl e 4c):
N- ( 2' cm $7)67-10et. (mpHénI;IH;(:ia),é't?eralﬂqel =@ Hz, 1H, H-C(5?)).

MS: m/z 245(M"), 230, 214, 194, 180.

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

procedure.

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

9 Na® o
Liquid Ammonia
THF / Ethanol

P
L

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



Cl NH2 Ti Cl4 Chlorbenzene THE not isolated 12 THF/ AcOH A sol uti dnb MAR3. 2004
g 2-Chloro-6-nethyl-aniline in 3.5 m of tetrahydrofuran and 31 nml of

chl orobenzene is cooled down to -40 to -45C. At this tenperature, 4.01 g of
titanium tetrachloride is added to the solution, followed by the addition
of 6.18 g of 1-Methoxy- 4-ethylcycl oh®®a- 1, 4-di ene. The reaction mxture is
allowed to warmup to approx. - 35C and stirred for 3 hours at this
tenperature. A solution of 8.06 g of iodine in 16.4 m of tetrahydrofuran
and 1.8 nml of acetic acid is added to the-reaction m xture and the
tenperature isyall onedNg®o warmup to O® The mixture is stirred for 30

m nutes at OC Jand 2 hidquis Amnm@a@ Then| 2. 68 g of iodine is added to the
reacti on m xg# and sTHF { Ethgnol s co ed for additional 24 hours at 25C.
Again, 2.68 ¢ odi nre—ts—added~and ring is continued for additional
72 hours at [ [ ¢g~quenched by pouring the reaction
1 ous sodiumbisulfite (38-40% and
450 m of saturlated aqueous sodi um carbQnate. The water phase is extracted
with ethyl acetate (1x200 ml and 2x100 , the ethyl acetate phases are
uni fied and washed with 100 m of brine. The organic phase was dried over
anhydrous 1 6 MAR 2004

Compound 4 was prepared according to the same literature procedure given above for

1-methoxy-4-methylcyclohexa-1,4-diene.

The products of Examples 4 are converted into the corresponding compounds

of Formula VII for instance as described in Examples 3 above and 5 below

Example 5:  N-(2'.6’-Dichlorophenyl)-N-chloroacetyl-4-methylaniline

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 (MgS04) and evaporated. The residue is recrystallised from ethanol (12g) to
obtain N-(2’,6’-Dichlorophenyl)-N-chloroacetyl-4-methylanilme (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 Formula IX



-32 sodium sul fate and evaporated in vacuo to give a dark viscous li]%"ibﬂkR 2004
The liquid was dissolved in heptane / tol uene and the sol ution was

filtered over silicagel to obtain, after evaporation of the solvent, 2.0 g
~of crude product. The product can be uged directly in the next step.
Alternatively, it can be purified e.g.” by colum chronmatography on silica
gel with heptane / toluene (7:3) as eluent to yield pure N-(2'- Chloro-6

=nmet hyl - phenyl )-4-ethylaniline. 'H (CDC13, 400 MHz, 300K) S 1.24 (t, J=
7.5 Hz, 3H, H3C(8)), 2.22 (s, 3, C-g2) 62R(q, J= 7.5 Hz, 2H,

H2C(7)), 4.0-5.5 (broad signal,;®@H NH), 6.6 i ke, J= 8 Hz, 2H, H C(2)
and H-C(6)), 7.02-7.10 (mA, + C(@ aerd H C(4')), 7.10-7.20 (m

1H, HC(3)), 7.33 (d-like, 1H, HR(5)). Ms: mlz 245(M, 230, 214,
194, 180. The 1- Met hoxy- 4- metiy wcl ohexa- 1, 4- di ene and

1- Met hoxy- 4- et hyl cycl ohex&%1, 4-T di efle starting materials for Exanple 4 are
prepared according to a known Igterature procedure. |

- Met hoxy- 4- met hyl cycl ohexa- 1, 4- di ene ( Na" Liquid Amonia THE / Ethanol
Prepar at i @gid€ aPnférii@diate prodBEVST PorinBladV 1T £ RAAEEHEVE wiiehSs RonvageRa Rao, D.
K. Banerjee, L. Uma Devi and Uma Sheriff, Australian Journal of Chem stry
1992, 45, wghout$eingOsolated e thecsompbusd lof Fosulo Wékas- ddscribeddn Example

below.

Example 6a): N-(2’.6’-dichloro-4'-methylphenyl)-N-chloroacetyl-4-
methylaniline

al K,CO,/2-propanci A

L P IS es

I HO
3J) heptane-fract.

Ho - Ko

l 1) GH,ONa/CH,OH

12g (67 mmol) of 2,6-dichloro-4-methylphenol are dissoived in 25 ml of 2-propanol
followed by the addition of 10.5g (76 mmol) of potassium carbonate and 12.8g (70
minol) 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.

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



1 6 MAR 2004 -33 Na Liquid Amonia THE 1 Ethanol Conpound 4 was pi %pﬁrAﬁdZ[lU‘I

according to the sane literature procedure given above for

1- net hoxy- 4- et hyl cycl ohexa- 1, 4-di ene. The products of Exanples 4 are
converted into the correspondi ng conpoijuds of Forrmula VII for instance as

described in Exanpl es 3 above and 5 bel ow Exanple 5: N-(2', 6

- Di chl or ophenyl ) - N-chl oroacetyl -4-nethyl aniline d

Chi or bac o P9 RGP brasss g dufe S buhi2limit HeRbbes e AN aeR fitol uene

bi Sul 111 6 20 AT SRR, Th CAARKERNS Js SARUET PR T el

The resi dNe(2',6'-diehloysHaintetindshehylpd-gitihghailing 32g rrude ol OGTAMS :
N-(2',6"-Dichl o&&s)heny
130C. | n @&63(00,

%gg[ldin sodi um ‘

evapor at ed.

| ) - N-chl oroacetyl -4-net hylaniline (2.83g), np: 129.5-
+¥99k130¢ er nat i ve conpounds of Fornula VII may be prepared

by a procedure involving a Sm|es type rearrangenent of a conpound of

For mul a | Khi o8 it &D©00°C4ntl dregiedewidin 6i5ntl ef olddicataylphlodde.t Afvér Hotheul a VI | |

as defined,above which is conyerted wthout being isolated to the conpound
d Bithiioil 20°C

of For nul BT isdilye iof 2eBEQRHI04 cooled to about

and seeded. The

precipitated suspension is cooled to 0°C. The crystals are isolated by filtration, washed

with cold 2-propanol and dried to obtain N-(2’,6’-dichloro-4’-methylphenyl)-N-

chloroacetyl-4-methylaniline. Mp: 140-141°C.

'"H-NMR (DMF-d7, 413K, 400Mz) 2.33 (s, 3H, CHs); 2.40(s, 3H, CHs); 4.18(s, 2H,
CHy); 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-ethylaniline

Same procedure as example 6a, starting from 2,3,6-triflucrophenol 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,-CHs); 4.25(s, 2H, CH,-CI); 7.20[m, 1H, HC(5)}; 7.34[d, 2H, HC(3) and HC(5)];

7.42[d, 2H, HC(2) and HC(6)]; 7.46[m, 1H, HC(4")].

Example 6d): N-(2’-chloro-6’-fluorophenyl)-N-chloroacetyl-4-ethylaniline

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



bel ow. Exanple 6a): N-(2' 6'-dichloro-4"-nmeth 1 hen -1-N-chl oroacetpﬁ MAR 2004
nmethylaniline OH CI K2CQ0/' 2-propand 1) CH3ONaaCH3OH 2) H20 3)

heptane-fracf CI Cl 11 12g (67 mmol) of 2, 6-dichl oro-4-nethyl phenol are
dissolved in 25 m of 2-propanol follyged by the addition of 10.5g (76
mmol ) of potassium carbonate and 12.8g (70 mmol) of

2-chl or o- N- (4- net hyl phenyl ) acetam de. The m xture is refluxed for 4h. At

this ti ma$14_Hﬂg] B?‘é@é&%&y A 2-(2',6'-dichloro-4'-nethyl phenoxy)-N-(4
y e

met hyl phe e 1s completed. 13.6nl of sodium nmethylate sol ution

o e
soC by o U IPEAE SERAAR GRS it MRS At Pt RAE Brl *
phases. so TEian) PRy 2 CH Gl T2 0h, 1 ARy Byl S a3l per

layer is 0idB[d,Q#l, HC®R) 26t HIC(6)]; hadlns B, THEG!) #d RO@ )jashed with

Example 6e): N-(2’.6’-dichlorophenyl)-N-chloroacetyl-4-methylaniline

Same procedure as example 6a starting from 2,6-dichlorophenol and 2-chloro-N-(4-
methylphenyl)acetamide. At the end of the acetylation reaction the mixture was diluted

with a small amount of toluene (0.2 part) to prevent solidification.

Mp: 129-130°C. 'H-NMR(DMF-d7, 393K, 500Mz) 2.40(s, 3H, CH;); 4.28(s, 2H,
CH>-CI); 7.30[d, 2H, HC(3) and HC(5)]; 7.46[d, 2H, HC(2) and HC(6)]; 7.54[m, 1H,
HC(4")]; 7.67[d, 2H, HC(3") and HC(5")].

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

as described in Example 7

Example 7a): N-(2'.6’-dichloro-4’-methylphenyl)-5-methyloxindole

al
oL X
NS0 ACk ¢ N
cl c :




2x 20 m of water. The organi c phase is separated and concentrated ‘iﬁjmqaucmuf‘
to obtain N (2',6'-dichloro-4'-nethyl phenyl)-4-nethylaniline as a

oil. GClMs: 265(100, ML, 195(130). This oil is heated to 90C and treated

with 6.5m of chloro acetylchlo ride..3s4fter 2h the mxture is diluted with
60nl of 2-propanol, cooled to about 20C and seeded. The precipitated
suspension is cooled to OC. The crystals are isolated by filtration, washed

N (> o ATRfge %‘PQBSQE&W e a‘i‘ﬂF%‘r"SEc‘@?‘;’?P”PH"'W@fﬂgﬁh&{??ﬁeﬁé‘
140- 141 C4- mdrh

, _; Qﬁ@ﬁnol’ﬂ@f’ﬁmhmﬁuﬁ%hfdﬁde@ds h@fé& slo l
CH3): 4.18(s, 22[d, 2H, HC(5) and HC(3)]; 7.38| 2H HC( 2)
and HC(6) 170°C. aﬂﬂ [hsld :'QIH;IIS td*m(elisat)lmfar Bi@(lﬁmrlng E)datrpieemﬁ‘bgen was
N-(2'-chloro-6 hen or oacet 4- et h ani Li Sarme
pr E)cedur eCopin B%h‘bptl"g’%%g ‘?H‘Hﬁt‘fec d’r‘]b‘teél ‘V‘I“h%‘? RE 1“’”!9;5":“‘-"180- 82C.

T s o o el b o 5

7.55[d, drid, eviapifrdteld] The residite dyas thystatiised foojn Zﬁﬂﬁﬁt@r@ﬁhol giving N-
N-(2'.3".6 -trifluorophenyl)-N-chloroacetyl -4- emﬁyl ani line Sanme procedure
as exanpl &' §&dichlose-¢ W‘h}ﬁ?}lﬁ'@)é -wethyloxindgleo 1313€- 2- chl or o- N- (4-

et hyl phené—l) acetam de. The crude internediate
N(2', 3 -l\fMRf(DW@ﬂiﬁeﬂWMzéBOO&)h?Qarﬁs.li&i}hé:ﬂga@(ﬁ)ha@”ll[y 3p1GH4-ed by

LR B S a2 U ST B M
7.20[m 1HC(H‘]E(7"?5913,2¥1-,§1‘12[(§*) HEHESHP) and HAS) TS

Example 7b): N-(2’-chloro-6’-fluorophenyl)-3-methyloxindole

Same procedure as example 7a

Mp:137-138°C.'H-NMR (DMSO0-d6, 500MHz, 300K) 2.27(s, 3H, CH,); 3.83(s, 2H,
CH;) 6.35[d, 1H, HC(7)}, 7.01[ d, IH, HC(6)]; 7.19 [s, 1H, HC(4)]; 7.52 [d, 1H,
HC(5)1; 7.60 [d, 1H, HC(3")], 7.63 [d, 1H, HC(4")].

Example 7c): N-(2'.3",6'-trifluorophenyl)-S-ethyloxindole

Same procedure as example 7a. After 4h reaction, 10% more alaminium chloride was

added . Overall reaction time: 6h. '

Mp: 171-172°C."H-NMR (DMSO0-d6, 500Mz, 300K) 1.18 (t, 3H, CHy); 2.60{q, 2H,
CH,-CH3J; 3.89[s, 2H, CH,-COJ; 6.62 [d, 1H, HC()]; 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’-fluorophenyl}-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")).



7.42[d, 2H, HC(2) and HC(6)1; 7.46[m 1H, HC(4')]. Exanple 6d): R
2' -chloro-6'-fluorophenyl)-N-chl oroacetyl -4-ethyl aniline Sanme procéoQJM.A ;[m"
exanpl e 6a starting from 2-chl oro-6-fl uorophenol and 2-chloro-N 1 6 MAR

2004 -36 (4-ethyl phenyl) acetam de. Mg- 67-68C. 'H NVR (DMF-d7, 413K,

500MHz) 1.23(t, 3H, CH3); 2.68(qg, 2H, CH2-CH3); 4.20(s, 2H CH2-C1);
7.29[d, 2H, HC(3) and HC(5)]; 7.34[m 1H, HC(5')]; 7.43[d, 2H, HC(2) and

C(6) 1% gl 78K N - Bt b Kl GRS, O°):

N(2',6 pnen —NFCHl Or oacetyr-4-netnytani |l i ne Sane procedure as
exanple 6 startl m 2, 6-di chl orophenol and 2-chl oro-N-(4-
met hyl phe%ﬁ%@? a% aAt the end of the acetylation reaction the mxture

was dlluted with a small anmount of toluene (0.2 part) to prevent
Sol i di 11 cH-NAR (MMSQ:25, 560MHz, BOOKIE B, BH, G 55 6o, GHADEES [&H, CrB) :

tote)] BRI i el Pt e BGgly 755 e 1 R nal o

Formul a Vi ge XﬁdH ¢hio give lactams of Fornmula Il R Il as described in
Exanpl e 7 Exanp BY E? )]t2 6' -di chl oro-4" - et hyl phenyl ) - 5- net hyl oxi ndol e
t act

Example 7f): N-(2'.3’ 4’.6’-Tetrafluorophenyl)-3-methyloxindole

cl
L -
N~ 0 AIC), N
F F

F

P

chlorobenzener F
130-150°C

F F

The solution of N-(2',3',4’,6’-tetrafluorophenyl)-N-chloroacetyl-4-methylaniline
(0.97g, 2.97mmol) in chlorobenzene (2.5g) is treated with aluminum trichloride (1.05g,
7.8mmol) and the mixture is heated with stirring in an oil bath (155°C) for Sh 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, 2.85mmol) 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, CH;); 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()].

Example7 g): -6"-methylphenyl)-5-ethyloxindol

0L o
\©/ het




1 6 MAR 2004 -37 A mixture of 6.85g (20 mml) of 1ﬁMAR 2004

N-(2',6'-dichloro-4'-nmethyl phenyl)-Nchloroacetyl - 4-nmethylaniline and

3.36g (26 mmol ) of al um niumchloride was heated slowy to 160- 170C and

held at this tenperature for 3-4h. Durggng this tine, nitrogen was

continuously bubbled into the nelt. The m xture was diluted with 20 m of

tol uene and added on 20 m of Warmwater The organi c | ayer was separ at ed,

washed wi ter -an p The l,ised from20 m

of 2- pr opzrhﬁ g up ‘%—ﬁz(g glgoroag’ WF%‘V]B HW {'}SY/'?‘) L | oxi ndol e.
195 15¢fnsi kB a&mumnae@mé aaatﬁmaﬁe SORRGA Rt 2. 41 [,

3H CH3 4% 381(s 2H, CH2); 6.27 [d, 1H, l; 700[d 1H,

HC(6)]; 7m‘tﬂ>g[35 Thbl-illaskmmwuceduﬁ& absul bﬁlﬂ(l&ﬁ;(lﬂO‘)C)and thdGhXtye is ficeadpl e 7b) :
N (2 “chloro-6 -fl uor ophenyl ) - 5- net hyl oxi ndol e _ Sane procedure as exanpl e
7a Mp: 137undms@ steamglknitragsmierst-S bowstithe mpguy ipslightty cooded toghopt 3 83(s,

1H,  HC(5' D5 d, " THT e 7¢):
T o 5154 HeafnftplyenBont) s NERIRAm fnd ey so%%g?%tﬁ% s fa
N-(2'.3". Ghile theftbu@exaahe Bydreases SfaliAlyX ARdopiasSeaparationCie b ganasplaXaRpl e 7a.

After 4h reaction, 10% nore alum niumchloride was added . Overall reaction
time: 6h. washednwith INHC! and water; Mm@ncsmmlfa@omﬂ)evapmmedt TheH, CH3):

2.60[q, 2H, 62 7 09[ d,
T, HO{ ) FEsidpE chramatogEieneg-oiiies (Rogsuging (olfans feptginye >0 pgsahprdiy
HC(4" )] acetate as eluent affording the title product.

Mp: 125-126°C

In a yet further alternative lactams of Formula IT are prepared by oxidation of

an unsaturated lactam of Formula [0

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



Exanple 7d): N-(2'-chloro-6'-fluoropheny)-5-ethyl oxi ndol e Sane prode&ltmeR 2004
exanpl e7c. Mp: 129-130C. 'H NWR (DMSO- d6, 300K, 500Mz) 1.18 (t, 3H, CH3);
2.59 [q, 2H, CH2-CH3]; 3.86 (s, 2H, CH2-CO); 6.39 [d, 1H, HC(7)]; 7.05
[d, 1H HC(6)1;, 7.24 [s, 1H, HC(4)],.46.59 [m 1H, HC(5')];, 7.64 [m 2H,
HC(3') and HC(4')]. 1 6 MAR 2004 -38 Exanple 7e):

N-(2'.6'-dichl orophenyl)-5 =nmet hyl oxi ndol e Sane procedure as 7a ' H NMR
(DVBO- d6, 500MHz, 300K) 2.30 (s, 3H, CH3); 3.85 (s, 2H, CH2); 6.29 [d, 1H
HC(7)]: 7ELéndlel8: 1HS-Bily$Plmorphalh-f 9-cidtohek-diylidené)-aeetictacidldthylidsled' ) ] ;

7.76 [d, 2H HC(3") and HC(5")]. Exanple 7f):

N-(2',3 .4",6'-Tetrafl uorophenyl)-5-net hyl oxi ndole F /Cl Al Cl3

chl or obenzene 130- 150C The sol ution of

N-(2',3,4",6" -tetrafluorophenyl)-N-chloroacetyl-4-methylaniline (0.97g,
2. 97rrrm|) [ rbchl orobenzene (2.5¢g) is treatdd W|th alum numtri¢hl oride
(1.05g, 7.8mol) andthe mxture is heated ) ing in ap oil bath

(155C) for _BhAwhile fl ng th,eT;cbn, tlh nitr Tol uene|(30nmL) and

wat er (20 e added|and |stirring § contl nued 3 Ut st aH,¢oom
he phase ar separ at ed and Nk/l

o

t enperatu
O -TsOH.HO
ON P H

0\/ toluene

17 O\B 0\/1 0
9

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-suifonic acid are added,
followed by the addition of 157.22 g of glyoxylic acid ethyl 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, HyC(17)), 1.277 (1,
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, J,= 18 Hz, I,= 9 Hz, J;= 3 Hz, 1H, H-C(3)), 2.13 (m, 1H, H-C(5)), 2.35




the organi c phase is washed with hydrochloric acid (2N) and water.{ § MAR 2[][]11
Evapor ati on under reduced pressure affords a solid (0.84g, 2.85nmmol) which

is recrystallised from2- propanol to afford pure

N-(2',3,4",6"-tetrafl uorophenyl)-5-nmegjnyl oxi ndole, np. 172- 173C. 1 H NWR
(300MHz, 300K, CDC13): 2.28 (s, 3H, CH3); 3.65 [s, 2H, H2C(3)]; 6.39 [d,
7.5Hz, 1H, HC(7)]; 6.85-7.0 [m 1H, HC(5)]; 6.98 ud, 7.5Hz, 1H, HC(6)];
7.09 [s

109 1. (i A Eeml ST G, 25963 (p S ARCAERASE-CHI 1 ask
are ni xedaNa(230 gm QHOﬁiC( matatimlmmm BBQHHnOIﬂ@?ﬂi YiH ‘H*’é(b)ﬁ' 874! e

(2.08g) are m xe alum'numtrichloride . d'the i xture’is

fl ushed witHh Hﬁ(t?r)o&gﬂrﬂzﬂ(ﬂé))f RdASR (gsJ+ ﬁtanﬁHeﬂzG(ﬂl)ﬁaﬂlﬁ @dd| JpasHz,(B55- 160C)
and the mxture i s stirred under a streamof nitrogen for 4.5 hours. The
m xture i SHE |1§htH\F(%Boﬁel& eoath Ut H Hoe(N): rssizamenistascerdinge o nUmbeRs) and

I N HC (Zgwk%oﬂqﬁlc ed for 30 mnutes while the tenperature decreases
gradual | y ter se separ ation, the organic phase is vvashed with IN HCO

o e o e R R PO O B A B BB b oy

acetate as eluent affording the title product. M: 125-126C In a yet
further aM%EﬁhﬁWﬁ@??@dﬁaﬁgO(M -CeHs)nd4, POSM-E M diat, dd6pl6deBaiald. on of an

unsaturated lactamof Formula Il R

b). Synthesis of (5-Ethyl-2-oxo-cyclohexylidene)-acetic acid ethyl ester

0\ O\/
= Toluene
—e R
N/\' 6M HCI
(o

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 ml of water twice. The combined water
layers are extracted with 25 ml of toluene. 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 (CDCls, 500MHz, 277K) & 0.935 ppm (t, J= 7 Hz, 3H, H;C(12)), 1.259 (t,
J=17 Hz, 3H, H5C(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 (g, 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.



O 11l R3 which may be prepared, for instance as described in Exanpl
MAR 2004 -40 Exanpl e 8: FBBMA& ﬁ]ﬂ'&
(5- Et hyl - 2- nor phiol i n-4-yl -cycl ohex- 2-enyl i dene)-acetic acid ethyl ester
p- TSOH. 1 --0O toluene O p-TsOH. 1-1~0 tgpuene 14 + H20 No 91.6 g of
4- Et hyl - cycl ohexanone, 73.6 g of norpholine and 2 g of p-toluene-sulfonic
aci d nonohydrate are dissolved in 400 mMl of toluene. The m xture is heated
to reflux .t 1S d by a water separator. After
reacting Mga(ﬁg)ogbgzw) Il%{e(ﬁ—%égfﬁ)gﬁn%%ure is cooled to 100C and .2 g of

t ol uene- sulf n|c aC| are_added, y the addition of 157.22 g of
8| yoxyl i c©aci hepls Bgtle@ -Ghlorerg- @ﬁhﬁﬁmﬂﬂ};s'ﬁmﬂ‘é A Lrtetrehydeo-igal-4- heat ed
to reflux for chours and allowed to cool down to 22C. The solvent is
evaporated in vacuo and the crude product is distilled in vacuo at 140-
150C / 9.5"2 nbar. 'H NVR(CDC13, 500 MHz,, 277K) 8 0.896 ppm (t, J= 7 Hz,
3H, H3C(17)), 1.277 (tx

o 0

~ NH,
s Cl 7
+ p-TsOH.H,O
+ H,0 + EtOH
0 toluene "

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 ml 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 (ds-DMSO, 400MHz, 300K) & 0.894 ppm (¢, J= 7Hz, 3H, HyC(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



J=7 Hz, 3H, H3C(10)), 1.20-1.45 (m 2H, H2C(16)), 1.50-1.62 (m Jrl-ﬁsz§ zug!l
HC(4)), 1.876 (ddd, J,= 18 Hz, J2= 9 Hz, J3= 3. Hz, 1H HC(3)), 2. m
1H, HC(5)), 2.35 1 6 MAR 2004 -41 (dt, J,= 17 Hz, J2=5 Hz, 1H, HC(3)),
2.55-2.65 (m 2H, HC(12) and H C(15)43- 2.72-2.80 (m 2H, HC(12) and

H C(15)), 3.55 (dm J= 15Hz, 1 H, HC5)), 3.74 (m 4H, H2C(13) and
H2C(14)), 4.152 (q, J= 7 Hz, 2H, H2C(9)), 5.46 (dd, J,= 5Hz, J2= 3Hz, II1I,
HC2)), E’ﬁ"}‘z (broad s, I1l, HC(7)). Assignnments according to nunbers

gi ven on e I'tabr mula. IR(filim: strong absorptions at 2960, 1710, 1624,

1609, 119 156 and 1120.cni . ). m O( V), 250( M C2H5) +, 234,
206( M 002@2@7&-,3“??6 ,a%mﬁl°%,1h/§$gé?.a“§jﬁﬁ@éﬁwg of

(5- Et hyl - 2- oxo- cycl ohex Iiden%— acetic acid ethyl ester 10 10 g of

[ 5- Et hyl -M}a‘h@lﬂimﬂi‘&’é],-?@?d Gle) 2280 (M Gdhd] 252 @vFCDaci d ethyl ester are
dissolved in 20 M of toluene. 12 mM of 6M HCO are added dropw se under
rigorous stirring and the reaction mxture is stirred for additional 60
m nutes at 22C. The organic |layer is separated and washed with 25 m of
wat er tw ge. Tbﬁnﬁé%istumiézm%b-6-hﬁw-§h@fgﬁ,ﬁém@ﬁsiiﬁ&blw th 25 m of

tol uene. The conbi ned toluene | ayers are dried Over anhydrous sodi um
sulfate and the solvent is evaporated in vacuo to yield 6.72 g of [5-

et hyl - 2- o4o- cycl ohexyl i dene] -acetic acid]ethyl ester as an oil. 1H NWR
(CDC13, 504 6 0.935 ppm (t, J= 3H_ H3C(12)), 1.259 (t, J=
7 Hz, 3H, H3f h 1.4¢-1.55 (m 1H, HC5)),

1.59- 1.69 ( 1)), 1.97-2.04 (m ,0 2.296 (ddd, J= 17
Hz, 11 Hz and ¢l 10 % Pd/C
Cl
——————
xylene

1-(2-Chloro-6-methyl-phenyl)-5-ethyl-1,4,5,6-tetrahydro-indol-2-one can be oxidized
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 IT as defined above are converted to compounds of

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

Example 9 a): 3




3Hz, 1H HC(3)), 2.383 (m 1H HC(6)), 2.615 (dt, J= 17 and 4 Hz,1 & MAR 200%
HC(6)), .3.57 (dm J= 17 Hz, 1H, HC(3)), 4.17 (q, J= 7 Hz, 2H, H2C(9)),
6.42 (m 1H, H C(7)). Assignnents according to nunbers given on the
formula. IR(film: strong absorptions_gf 1719, 1698 and 1200 cnjerr]. 1 6
MAR 2004 -42 M5 (El): mlz 210( M+), 164 C2H50H) +, 135. c¢). Synthesis of

1- (2- Chl or o- 6- net hyl - phenyl )-5-ethyl -1, 4,5, 6- tetrahydro I ndol -2 one + H20.

f C6 | | ved f tol
6. 207 g of Bt f L & N GrpCichiom g nla% uhSmedosaeds, ralahe.
m xture i gHAgARE 1 o’f@fa}dx‘gsel?] ted Hr!f]l'n? N S@( %‘?? S(?Jl m hydroxjde salution

(5- Et hyl - 2- oxo- cycl ohexy e)-acetic aC|

tol uene i & solelgdddedandiieflex SloontiguedforHhi The aﬂﬁhduhe cw&@ to hpsuradeCs
collected by the neans of a water separator. The reaction mxture is

heat ed t o2 trmtszd slgly with g spltion @f . Sgofignneentraterhydrechiasieeid imiZralol vent i s

frequentl fresh toluen the m xture
i s cool ed g‘ﬁ &oﬁggfg%o%ﬁd FHPRPSIYY S Cgifﬁf%é%"\é\?ﬁﬁé&ﬁ al§ odi um
bi car bonah& @ogkétéa By filAiBh, \wﬁaﬁmﬁl ﬁﬁtbfﬁﬂdwled-g‘ﬁn% Sy RS £ epar at ed and
the tol uene phase is washed with a 5% aqueous sol ution o? tfic acid and
final | y wdichlogo-40%ettpilanitinojphehylacdiclaridchl ori de in water. The aqueous phases
are extracted with 70 m of toluene and the tol uene phases are conbi ned.

The sol veMp:i199- 1828QIHRNMR (DMSAT46, B@)I&lﬂﬂbl‘hz ZJ-ZHSq}It@H3-Gt?jeZ Bﬁgduct as
a highly vi scous oil. An analytical sanple of the crude uct can
purified BH, ERbAEHADbGR-6Tb,2 ) 6d8[dydH, HC(3)], 6.87[s, d, 1H, HC(4)] 6.97(s,

1H, NH); 7.02(s, 1H, HC(6)]; 7.36{s, 2H, HC(3’) and HC(5")]; 12.68(br.s, 1H,

COOH).

Example 9b): 5-Methyl-2-(2’-chlore-6’-flucroaniline)phenylacetic acid

Same procedure as 9a.

Mp: 152-154°C "H-NMR(DMSO-d6, 500MHz, 300K) & 2.21(s, 3H, CHj), 3.64(s,
2H, CH,); 6.42[dd, 1H, HC(3)], 6.90fdd, 1H, HC(4)}, 7.01[d, 1H, HC(6}], 7.09(s, 1H,
NH), 7.09[ddd, tH, HC(4°)], 7.23[ddd, 1H, HC(5}], 7.34[ddd, 1H, HC(3")], 12.67(s,
1H, COOH).

Example 9¢c): 5-Methyl-2-(2’,3' 4°,6'-tetrafluoroanilino)-phenylacetic acid

\©\/\COOH
\mo 1. NaOH

F _aqu EtOH
F 2. HCI

Foy E

The suspension of 350 mg of N-(2°,3’,4’,6’-tetrafluorophenyl)-5-methyloxindole in
20ml of ethanol and 5 ml 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



usi ng toluene/ethyl acetate (9:1) as. eluent to yield pure LE MAR 2004
1- (2-Chl or o- 6-net hyl - phenyl )- 5-ethyl -1, 4,5, 6-tetrahydro-indol -2-one.

'H NVR (d6- DMSO, 400MHz, 300K) & 0.894 ppm (t, J= 7Hz, 3H, H3C(11)), 1.34-
1.43 (m 2H, HzC(10)), 1.70-1.82 (m..45L1, HC(5)), 1.90-2.02 (m 1H,
HC(6)), 2.038 (s, 3H, H3C(6')), 2.28-2.40 (m 2H, HC(4) and HC(6)),
2.87 (dd, Jj= 17Hz and J2= 4 Hz, 1H HC(4)), 5.14 (m 1H HCC7)), 5.96

br oad ) HC(5))
,(Asg?gnmssn{llbka%?cor h)a p}iof %’“ﬁﬁ( éﬂé& %%I%tﬁe% ﬁh%&g‘ﬂﬁﬁd ?Vd& )4%% f or mul a.
IR (film echaﬁmﬁbslqraﬂa uﬁmmacﬁae&oohﬁ@&paﬂ%r&%rmg thel‘t’ﬁle(p%auctm z 287

(M), 272 MCH3)+ 258 (M CZHS) +, 252 (M) d): Synthesis of
N-(2-Chlo 64514145?? phenyl ) - 5- et hyl - oxi ndol e

ot di zed MIECOOGR TG 72 2 6 it B 6 M Rk s Rleere 1o

Lee exampl & DGO o2 IR Y HORTE 00 e B eSO To0 e NHP TR oa o

conpounds 1Hf HOf®hpul a | as defined above, for instance as described in
Exampl e 9 below. Exanple 9 a):

5-Met hyl -2-(2'.6" -dichloro-4'-nethyl anilino)phenylacetic acid NaOH HCl 1 6
MAR 2004 Simifarly other lactams of formmla II are converted to compounds of Formula I

substantially as described above.



-44 A mixture of 1.5g of 16 MAR 2004
N-(2',6'-dichloro-4'-nethyl phenyl)-5-net hyl oxi ndole, 18m of ethanol and
1m of water is heated to reflux. 1.9g of a 30% sodi um hydroxi de sol ution
is slowy added and reflux is continued for 4-5h. The solution is cooled to
about 40C and treated slowy with a 46l ution of 1.5g of concentrated
hydrochloric acid in 12m of water up to a pH of 3-4. The obtai ned
suspension is cooled to 20C. The crystals are collected by filtration,
washed with water and dried giving 5-Methyl-2-(2',6"-

di chl oro-4' - et hyl ani | i no) phenyl ace@g&g;‘g d. Mp: 179-182C. 'H NWVR ( DMSO- d6,
300K, 500Mz) 2.22(s, 3H, CH3-C(5)];=2-32ts, 3H CH3-C(4')]; 3.67(s, 2H
CH2); 6.18[d, 1H, HC(3)), 6.87[s, d, 1H, HC(4)]; 6.97(s, 1H, NH); 7.02[s,
1H, HC(6)]; 7.36(s, 2H, HC(3') and HC(5')]; 12.68(br.s, 1H, O0H) . Exanpl e
9b): 5- Met hyl -Rp{aRessdht the praiuctionefracanipoimb)fifrerypladcend phagpacguticyl

d Oa. » 152-154C ' H- NVR( DMSO-d6, 5 300 2.21(s, 3H,
Py 4 Bats, Wenntitis g thireots prphapRCopgal co B Bricrig b ol (5 BT
1H HO(6)], 7.09(s, 1H NH), 7.09[ddd, 1H_ H4' )], 7.23[ddd, 1H HX(5')],

7.34[ddd, 1H HC(3')], 12.67(s,® IHZ COOF) . “Exanmpl e 9c): 5-Methyl-2-(2' .3
i g C00H F 1. NaCH NH _aqu. EtOH _
NH

.4' . 6" -tetrafluoroanilino)-phenyl ag

comprising cleaving a lactam of formula II

H,C- :
N™ "0

a Cl F

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, if desired, converting the free carboxylic acid of the compound of
formula I into a pharmaceutically acceptable ester derivative thereof; and/or if
desired, converting the free acid of formula I into a salt or a resulting salt into the

free acid or into another salt.

2. A process for the production of a lactam of formula II



2. HCl The suspension of 350 ng of 2004
N-(2',3 ,4",6"-tetrafl uorophenyl)-5-nethyl oxi ndole in 20nl of et harloﬁ Mﬂj
5 m of water is degassed by passing through nitrogen for 1.5h. Then 260ny
of 30% aqueous sodi um hydroxide is added and the m xture is heated to
reflux for 6.5 hours. Mst of the eth&hol is then renpved by distillation
the mxture is cooled to roomtenperature foll owed by the slow addition of
I N hydrochloric acid 1 6 MAR 2004 45 (1.059) to reach a pH of about 3. The
precipitate is then filtered, e et hanol /water (1:1) and dried in
vacuo at roomtenperature affordin titlje product. Mo: 145-146C.
1H NWVR (300MHz, DWVBSO-d6): 2.23 (s, 3. 65 (s, 2H, CH2-COO); 6.55
[s, 1H, HC(3)1; 6.92 [d, 1H, HC(4)]; O1H, HC86)]; 7.20 (s, 1H,
NH; 7.50 [m 1H HC(5")]. SImlarlg getans of fornula H are
converted to conpounds of Formula | s ially as described above. 1 6
MAR 2004 46 CLAIMS 1. A process for the duction of a conpound of Fornula
|, or a pharmaceutically acceptable sal ereof, or a pharnaceutically
accept abl e prodrug ester thereof, H3C O

which comprises cyclisation of a compound of formula VII

SC\QNL:
C|\©/F

3. A process for the production of a compound of formula VII

ng@
S/

which comprises N-acylation of a diphenylamine of formula VII

HC

VIl ¢

Qi

with a haloacety! chioride

4. A process for the preparation of a compound of formula VIII



| C conprising cleaving a lactamof formula Il H3C Il with a base;] ridAR 2004
t he above process, if desired, tenporarily protecting any interfering
reactive groups and then isolating the resulting conpound of the

invention; and, if desired, converting the free carboxylic acid of the
compound of fornula | into a pharmaced®ically acceptable ester derivative
thereof; and/or if desired, converting the free acid of formula I into a
salt or a resulting salt into the free acid or into another salt. 2. A
process for the production of d4actamof fornula Il 1 6 MAR 2004 47 which
conprises cyclisation of a corrpounfor mula VI C VIl 3. A process for

t he production of a conpound of form#a~\d H3C VII which conprises

N-acyl ati on of a di phenylam ne of fornmula VIII H3C with a hal oacetyl
chloride 4. A process for the pr¥phar@ a conpound of formula VI

which comprises rearrangement and hydrolysis of a compound of formula IX.

IX cH,
Cl 0 /©/
o)
@ N
H
F

5. A process for the production of a compound of formula VIII
NH
Vil Ci F

which comprises cleavage of a compound of formula X
QL
N 0
X c @, F

6. A process for the formation of a compound of formula X

H,C \©\ LOH
N" O
X \©/ F



1 6 MAR 200k 48 which conprises rearrangenent and hydrolysis of a qo %U‘l
of fornmula DC. CH3 5. A process for the production of a conpound of Tornula
VII1 H3C which conprises cl eavage of a conpound of fornmula X H3C\/z OH

6. A process for the formation of a conpound of fornmula X H3C OH X 1 6

MAR 2004 49 which conprises rearrangeffent of a compound of formula IX. IX -
cHCL 3 7. A process for the production of a conpound of fornmula I X Ix -

e u which comprises rearrangement of a compound of formula IX.

IX CH,
0
@[ .
H
F
7. A process for the production of 2 compound of formula IX.
IX CH,
ci 0 /@
8]
@ PN "
H
F

which comprises alkylation of a compound of formula XII

OH
Cl F
Xl
with 2-chloro-N-(4-methylphenyl)acetamide.
8. A process for the production of 2 compound of formula VIII

N-H
Vil cs\©,p

which comprises alkylation of a compound of formula XII
OH

cl F
X



Cf 3 which conprises alkylation of a conpound of fornula XII  OH C1{ ¢ MAR 2004

2-chl oro- N-(4-net hyl phenyl ) acetam de. XII 8. A process for the production

of a compound of formula VIII H3C VIIlI ClI which conprises alkylation of a

conmpound of forrmula XII OH C XIl 1 6 MAR 2004 50 with

2- chl or o- N- (4- net hyl phenyl ) acet am de £B1 | owed by rearrangenent and

cl eavage. 9. A process for the preparation of a conpound of forrmula I as
ocess _according to any

defined in claiml. i ch_ conpr.i,s a [)
one of clains Vcht%C}@OIOIU (475?“ hacsantids ﬁ‘ﬁf’ge‘ﬁ), Y FeTgRETHEG  h clai m 1

cleavage.

9. A process for the preparation of a compound of formula I as defined in claim 1.
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which comprises a process according to any one of claims 2 to 8.

10. A compound of formulaJ, as defined in claim 1
H,C

I é

NH

—
Q
.ng

or a pharmaceutically acceptable sait thereof, or a pharmaceutically acceptable

prodrug ester thereof, when prepared by a process according to any one of the

preceding claims.

11. A compound of formula I

H,C

i

Cl

&
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H3C -,,0 1 C or a pharmaceutically acceptable salt thereof, or a 16§ MAR 2004
phar maceutically acceptable prodrug ester thereof, when prepared by a
process according to any one of the preceding clains. 11. A conpound of
formula Il 1 6 MAR 2004 51 12. A conpound of fornmula VI H 3C 13 A conpound
of formula VIIl H3C NHVIII O 14. Ajconpound of formula I X IX 15. A
conpound of formula X

12. A compound of formula VII

H,C : LCI
N 0
F

Vi Ci

13 A compound of formula VIII

HSCO
N-H
VI ¢t t JF

14. A compound of formula IX

IX
F o CH,
N
H
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15. A compound of formula X
N

Van
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