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| ndol i nephenyl %aﬁgﬂgﬁgg derivatives The present appltd(\c/lzgw(?bc}p@bgégs to

novel substituted ™ nd nephenyl sul phonam de 5 deriva sses
for their preparation and to their use in nedicanents, in particular as

pot ent PPAR-del ta-activating conpounds for the prophylaxis and/or treatnent
of cardiovascul ar disorders, in particular dyslipidaem as, arteriosclerosis
and coronary heart diseases. 10 In spite of many successful therapies,
coronary heart diseases (CHDs) remain a serious public health problem
Treatnment with statins, which inhibit HMG CoA reductase, very successfully
| oner s t he LDLImdudinephemydsulphaamidedecieativasti on, resulting in a significant
reduction of the nortality of patients at risk; however, convincing
treatment strategies for the therapy of patients having an unfavourable 15
HDL/ LDL chol esterol ratio and/or hypertriglyeridaem a are still not

avail able to date. Currently, fibrates are the only therapy option for
patients of these grbkr ApMitABon HeRYes RC hod é%ﬁktu%@omdﬁiiﬁeea%n)Flﬂﬁphonamide

per oxi some-proliferator-activated receptor (PPAR)-al pha Nat'ure 1990, 347,
645-50) . A di sdelnaniegyeao girodesiss abe shaihpebaraawe ahd ttdelidio uiee anni2@icappneyed | s
that their interaction with the receptor i.s only weak, requiri n? hi gh daily
doses and causPHYCEanas pereab|PPAR deltazpqtwating cpgpowunds for the prophylaxis and/or

per oxi some-proliferator-activated receptor (PPAR)-delta, (M. Endocrinol.
1505 . Tona. rsyment BLERTIOERNES) GGFEGR "I heng AR aiekaR e SORRGE et at o
that 25 potent ;RPARARY haarfdR@séd s may |ikewi se lead to an inprovenment in
the HDL/LDL cholesterol ratio and in hypertriglyceridaem a. WO 00/ 23407

di scl oses PPAR nodul ators for treating obesity, atherosclerosis and/or

di abetes. WO 93/ 15051 and EP 636g§08-AI_ descri be 1-benzenesul phonyl 30

1, 3- di hy&? oi ndB} sRIHRE RIW; ueCePBY herapissoprardy hear ahierasesx (fdPphremain a

ant agoni St f Ol fie pubfi AJIRA prBbielart Ol SOIGESas, Zudikn WRSHRTHORLESH ©f
t he present inventi dn e provi de Hove conmpounds SUitabl'e for use as

fF’PAR— flel E ?) modiddat@ses . vy | fuchbasiumoMoieen tho Ui tdhaleskasPpags &hncthituganer al
or mul a ’

resulting in a significant reduction of the mortality of patients at risk; however,
convincing treatment strategies for the therapy of patients having an unfavourable

15 HDL/LDL cholesterol ratio and/or hypertriglyeridaemia are still not available to date.

Currently, fibrates are the only therapy option for patients of these nsk groups. They
act as weak agonists of the peroxisome-proliferator-activated receptor (PPAR)-alpha
(Nature 1990, 347, 645-50). A disadvantage of fibrates which have hitherto been
20 approved is that their interaction with the receptor is only weak, requiring high daily

doses and causing considerable side-effects.

For the peroxisome-proliferator-activated receptor (PPAR)-delta (Mol. Endocrinol.
1992, 6, 1634-41), first pharmacological findings in amimal models indicate that
25 potent PPAR-delta-agonists may likewise lead to an improvement in the HDL/LDL

cholesterol ratio and in hypertriglyceridaerma.

WO 00/23407 discloses PPAR modulators for treating obesity, atherosclerosis and/or
diabetes. WO 93/15051 and EP 636 608-A1 descnbe 1-benzenesulphonyl-
30 1,3-dihydroindol-2-one derivatives as vasopressin and/or oxytocin antagonists for the

treatment of various disorders.




OR 10 in which 10 A represents the group GR ' or represents N, where R’
represents hydrogen or (Cl-C4)-alkyl, 15 X represents 0, S or CH2, R
represents (C6-Cio)-aryl or represents 5- to 10-nenbered heteroaryl having
up to three heteroatons fromthe group copsisting of N, 0 and S, which
radicals 20 may for their part each be nono- to trisubstituted by identical
or different substituents selected fromthe group consisting of hal ogen,
cyano, nitro, (Cl-C6)-alkyl (which for its part nay be substituted by
hydroxyl), (Cl-C6)-al koxy, phenoxy, benzyl oxy, trifluoronethyl,

trifluorometh - =al kenyl .. phenyl . benzyl , (G -C6)-al k j 0,

( C3- CB) - al kyl g@“’ﬁﬁ&ﬁ%ﬁ% { E:Pieééﬁ‘-lﬁﬁ?ﬁﬂ%;‘/‘? proy f@é?&ﬂ%bﬁ%%%hﬁ???r use
carboxyl, am ng,pHAR d6lta hod@@rg&m no, nono- and di - (Cl-C6) - al kyl am no and 5-
or 6-nmenbered 3 5 heterocyclyl having up to two heteroatons fromthe group
consisting of NN, O and S, or represents a group of the formula R and R3
are identical or different and i ndependently of one anot her represent

hydr ogen r ( At hepnavs prep fosnd thahearmraungs phtheigeneral foanulat®m t o which they are
attached forma 3- to 7-nmenbered spiro-linked cycloal kyl ring, 10R4A R5 R6 15

R7
3
R2 ¥ R* R{ X%C‘)\ 0
OR
? N N\SQ/RB R’
R EANEIRN (D),
RS

10 A - represents the group C-R'' or represents N,

in which

where

R'"  represents hydrogen or (C;-Cy)-alkyl,
15
X represents O, S or CH,,

R' represents (Ce-Cio)-aryl or represents 5- to 10-membered heteroaryl having up

to three heteroatoms from the group consisting of N, O and S, which radicals

20 may for their part each be mono- to trisubstituted by identical or different
substituents selected from the group consisting of halogen, cyano, nitro,

(Ci-Ce)-alkyl (which for its part may be substituted by hydroxyl),
(C1-Cg)-alkoxy, phenoxy, benzyloxy, trifluoromethyl, trifluoromethoxy,
(C:-Cs)-alkenyl, phenyl, benzyl, (C,-C¢)-alkylthio, (C,-C¢)-alkylsulphonyl,

25 (C1-Ce)-alkanoyl, (C,-Ce)-alkoxycarbonyl, carboxyl, amino, (C;-C¢)-

acylamino, mono- and di-(C,-C¢)-alkylamino and 5- or 6-membered




represents hydrogen or (C -C6)-al kyl, represents hydrogen or (C, -C6)-alkyl,
represents hydrogen or (Cl-C6)-al kyl, represents hydrogen, (Cl-C6)-alkyl, (C
| -C6)-al koxy or hal ogen, R8 and R9 are identical or different and
i'ndependent |y of one another represent hydrogen or (C 1 -C4)-alkyl, 20and
Rl14represents hydrogen or represents a hydrol ysabl e group which can be
degraded to the correspondi ng carboxylic acid, 25 and their pharmaceutically
acceptabl e salts, solvates and solvates of the salts, have pharmacol ogi ca
action and can be ub&erogxclyedivingriintostwer hetespatpme fiom thg gvewtt eansisting of N, O
formulations. 30 4 |n,¢he context of the invention, in the definition of

R10, a hydrolysablem6¥ up neans a group which, in particular in the body,
causes the -C(O OR10 grouping to be converted into the correspondi ng
carboxylic acid (RLO = hydrogen). Such groups are, by way of exanple and by
way of preference: benzyl, (Cl-C6)-alkyl or 5d4.C3: ~cycl oal kyl which are
in each case optionally nono- or paolysubstit identical or different
substituents from t PEFEGTESES 8 8Tspof ithegfopnulaa pydroxyl , am no,
(C1-C6) - al koxy, carboxyl, (Cl-C6)-al koxycarbo Cl- C6) - al koxycar bonyl -

am no or (Cl-C6)-al kanoyl oxy, or in particular (Cl-C4)-alkyl which is
optional | nono- or pol ysubstituted by identical or different substituents

fromthe grouppiQ si stk nd,: a dr oxyl i n C_1-:C4) - al koxy,
carboxyt, O (CLRo ool SRS, 7 pRRR AR el B b pdmiy bt
(Cl- C4) - al kanoyl oxyhydrBgdnhér (€954 1kyPbr {ogethbr W RR thOdhrborCRdmab kilictAfhdy are
(Cl-C4}al kyl represent a straight- chain or branched al kyl radical having 1
to 6 and 1 to 4 car bitached foms) a 3-depemtinbered spitd lifkaforlealks! fisg,gi ven to a
strai ght-chain or branched al kyl radical having 1 to 4 carbon

10 R*  represents hydrogen or (C;-Cg)-alkyl,
R’ represents hydrogen or (C,-Cg)-alkyl,

R® represents hydrogen or (C,-Cg)-alkyl,

15
R’ represents hydrogen, (C,-Cg)-alkyl, (C,-Ce)-alkoxy or halogen,
R® and R’ are identical or different and independently of one another represent
hydrogen or (C;-C,)-alkyl,
20
and
R represents hydrogen or represents a hydrolysable group which can be
degraded to the corresponding carboxylic acid,
25

- and their pharmaceutically acceptable salts, solvates and solvates of the salts,

have pharmacological action and can be used as medicaments or for preparing
medicament formulations.

30




atons. The follow ng radicals my be nentioned by way of exanple and by way
of preference: nethyl, ethyl, n-propyl, isopropyl and t-butyl. In the
context of the invention, -C6)-alkenyl represents a straight-chain or
branched 20 al kenyl radical having 2 to §4carbon atons. Preference is given
to a straight-chain or branched al kenyl radical having 2 to 4 carbon atons.
The followi ng radicals nay be nentioned by way of exanple and by way of
preference: vinyl, allyl, isopropenyl and. n-but-2-en- | -yl. 25 In the

context of thelnlﬂi*ﬁ/@ﬁ“?"éﬁ tf(eesvmlpnclyldh%)éq:fkrynorr @%Res@hy@obfsarhiﬁgwelm@nsa

| oal kyl b h di cal
ot Coned by a0, PR pifiia® 16 B8 PR FruS o o BIORP BRERGR. B B8 °
cycl obutyl, CYL%h%}%tl}ﬂo lﬁ@‘éorr%%h&h@%ﬁrlboxﬁgz Adid e cRi&Eh). Much gﬁidg@\fgtﬂt Ion,

EC6-C10 -a | represents an aromatic-radi cal having preferably

carbon atons. Wref@r refd eanmbler asitlic dlys vaye ofhereftremred baplkt, hyC,-CH-dikylt e
cont ext of the invention, (i-C6)-alkoxy and (Cl-C4 -al kox represent a

strai ght 2 chailf3dm) syﬁ%kﬂdwmcww iR gaghe s3serRpiongly Mogos ormglysulisstded By bon
atonms, respect.i feren ven to a strai br.anched
21 Koxy rad cal tihgr Rkl R b BOBh i whus ebRhidie  Paedh SRRy be
mentioned by vg¥inef (G@Mll&))@n@aﬂ%xﬂal(C?tﬁ) ﬁk@iﬁ&%ﬁ?c?g (e AR%Yy caﬁiohg'%y

n- propoxy, i sopropoxy and t-butox cont'ext o e I nvention Cl- C6
- al kox car bon dmiaacbrdLl;, )—adaltahuoydyxp,r &nonylpanltehr egsem) alkst mhighhis- optéonatlor
branched al koxy radi cal havin and 1 to 4 carbon atons,

respectivel y, TPRChOY QBIYé‘atPSt‘F'gefhtbf)’améﬂc% & élf@é?%oﬁ@ﬁtltgﬂﬁﬁlpfmfpr'é*?egféhbe i s

10,4 | k b | h
2 earbon it o hGRAE C6PS Ratbkerd | SRGHENE. BN ROV B8R, SRR o
and by way of (or&f,pare&fiarbdil, fo@?cm)aéna@mchﬁboﬁ AR MCERT (EQ1Ty)- alkan%yloxy

n- pr opoxycar bonyl , isopropoxycarbonyl and ut oxycar bonyl t he
context of the invention, ( 1-C6)- alkoxycarbonylanlno and (Cf-C4)-al koxy_
carbon. |~ repr

es rou chain or branche
alkoxycarbonyﬂ?éﬁﬁ§9ﬁf tEﬁﬁ&$W“E%§iiiggﬂgigﬁﬁfi—¥é FERSFSCRt B praight-
respectively, dnin or branched alkyl radical having 1 to 6 and 1 to 4 carbon atoms, respectively.
15 Preference is given to a straight-chain or branched alkyl radical having 1 to 4 carbon

atoms. The following radicals may be mentioned by way of example and by way of

preference: methyl, ethyl, n-propyl, isopropyl and t-butyl.

In the context of the invention, (C>-Ce)-alkenyl represents a straight-chain or branched

20 alkenyl radical having 2 to 6 carbon atoms. Preference is given to a straight-chain or
branched alkenyl radical having 2 to 4 carbon atoms. The following radicals may be
mentioned by way of example and by way of preference: vinyl, allyl, isopropenyl and

n-but-2-en-1-yl.

25 In the context of the invention, (C;-Cg)-cycloalkyl represents a monocyclic cycloalkyl

group having 3 to 8 carbon atoms. The following radicals may be mentioned by way of
example and by way of preference: cyclopropyl, cyclobutyl, cyclopentyl and

cyclohexyl.

30 In the context of the invention, (Ce-Cjo)-aryl represents an aromatic radical having

preferably 6 to 10 carbon atoms. Preferred aryl radicals are phenyl and naphthyl.



t he al koxy radi cal and which is attached via the carbonyl group. Preference
Is given to an al koxycarbonylam no radical having 1 to 4 carbon atons. The
following 20 radicals may be nentioned by way of exanple and by way of
preference: methoxycarbonyl am no, ethoxycgrbonyl am no,

n- pr opoxycar bonyl am no and t-butoxycarbonylam no. In the context of the

I nvention, (1-CC6 -alkano 1 represents a straight-chain or branched 25

al kyl radi cal hayi ng 1 tg 6 carbon atons which carries a doubly attached
oxygen atom i nh‘tthécqm%sqftﬂi'edﬁ"%@ni(& est-abexyand &, Mﬁbm‘ﬁéﬁ a graggher ence

Is given to a gtkal apn. o nched ,al Vi havi n

carbon at ons. e Igl? o%%agh?oéﬁ R é?a haw% 1 l%arr%ﬁ 8’n€ §9’n ﬂ’&?sofeg%%fgﬁgye and
by way of pref ereféi'é'rﬁ:e if B o a @t?ﬁﬁlﬁlchammr%ﬁngﬂéd alk g@d@%ﬁlﬂavm@ 1o tayeartion

pi val oyl and n-hexanoyl. 30 In the context of the invention

(C, - C6) - al kanostbmxy Tl fbllpGifyadahlsanay bo xyentioegdr Bsenay o esdmple ghd bghedynofor
branched al kyl radical having 1 to 6 and | to 4 carbon 6 atons,
respect i vely, nisfessnceapethexy, atham@rgrom&ya@ﬁ@ap@swéﬁ- HiBH i n the 1-position
and is attached in the 1-position via a further oxygen atom Preference is
given to an al kanoyl oxy radical having 1 to 4 carbon atons. The foll ow ng
radi cal s may bp RN dy invexid (€ g@npilﬁoﬁ@QbQMlVﬁM (@ -5-6ke% RAMBNYI
acet oxy, propionoxy, n- 5 butyroxy, i-Bulyroxy, plvaloyloxy, n- hexanoyT oxy.
I n t he cont ext repfestiita Sm@mhmmpr bonchedCilked3d) radik khHaaimignlotoaf dndro rio -4( GthdBa
al kyl am no represent an.aning.groyp having a straight-chain or branched
al kyl substi t tames. gpegtiyely, evfa?g{uraﬂl%lswéfg%aw %‘t’aél?ﬁélyl PRUpEEiCURRry s given
Preferen [ Y n

erente | o ¥ GRidRcfil b Bhalaicflahordi A ANGRASL MRNPRLH ABka0rhe

radi cal car oW ng radical s may ment1 oned
by way of exanﬁillewﬂ@rabkamya)ﬂbe RieafiSicd®eway @E%kla&hﬁmaﬂ@,by&w}ybiaﬁﬂe&@ence

n- propyl am no | sopropyl am no and t-butylam no. In the context of the

i nventi on, (I@lwmaéhqnyi ardthesyeatepnyl, - (reprogoxycadpRyll arfopwponBamepylesanst an
am no group havhrlg \éﬁm g]entlcal or different straight-chain or branched

al kyl substit ubPt'€*¥f4PCRY i n each case 1 to 6 and 1 to 4 carbon atons,
respectively.

15 In the context of the invention, (C;-Ce)-alkoxycarbonylamino and (C;-Cs)-alkoxy-

carbonylamino represent an amino group having a straight-chain or branched

alkoxycarbonyl substituent which has 1 to 6 and | to 4 carbon atoms, respectively, in
the alkoxy radical and which is attached via the carbonyl group. Preference is given
to an alkoxycarbonylamino radical having 1 to 4 carbon atoms. The following
20 radicals may be mentioned by way of example and by way of preference:
methoxycarbonylamino,  ethoxycarbonylamino,  n-propoxycarbonylamino  and

t-butoxycarbonylamino.

In the context of the invention, (C,-Ce)-alkanoyl represents a straight-chain or branched
25 alkyl radical having 1 to 6 carbon atoms which carries a doubly attached oxygen atom
in the 1-position and is attached via the 1-position. Preference 1s given to a straight-
chain or branched alkanoyl radical having 1 to 4 carbon atoms. The following radicals
may be mentioned by way of example and by way of preference: formyl, acetyl,
propionyl, n-butyryl, i-butyryl, pivaloyl and n-hexanoyl.
30

In the context of the invention, (C;-C¢)-alkanovloxy and (C;-Cs)-alkanoyloxy

represent a straight-chain or branched alkyl radical having 1 to 6 and 1 to 4 carbon




Preference is given to straight-chain or branched dial kyl am no radical s
having in each case 1 to 4 carbon atons. The follow ng radicals nmay be
menti oned by way of exanple and by way of preference: N, N-di nmethyl am no,
NN-di et hyl am no, N-ethyl-N 20 net hyl am no, g\ et hyl - N- n- pr opyl am no,

N-i sopropyl - N-n-propyl am no, Nt-butyl-N nethylam no,

N-ethyl -N-n-pentyl am no and N-n-hexyl-N-nmethylamno. In the cont ext of the
i.nvention, (Cl-C6)-acylanm no represents an am no group havi ng

strai ght - chai nat@msgesisetvedy: avhichreyme smﬁlbbtar@ﬁl@ed\mgw Hew in theol -BosHiamasg

atons and is 2 hed.,vi he carbo rou Pref ceis to an
acyl am no r adi ¥ zﬁ‘fahﬁe@ gp&s ti ’bé{}*’b%ﬁ%a?% 8t°fIbI I%@I ﬁ'&e Ilsag‘v(?% aﬁ‘ay be
mentioned by wgy P'lo(i‘( aﬁ&ﬂc@l AREnON td/vayc@ﬁorp&%%r emefbnmmgafﬂd%}s ﬁﬁftlﬁm do,
propi onam do, n-bufyram do and i val oyl am do. In the context of the

i nvention, (C @Génticaed\Hyt Wway of epameplerdnd by sty aif ginefetehea racetoxpr propioadxy, n-

al kyl thi o_radi cal having 1 to 6 carbon atons., Preference is given to a

strai ght-Thain buyyroXpyi ﬁéﬁYdllY@}?X%anr%?‘&i’IOWaw ng | to 4 carbon atons.

The follow ng radicals may be -7 nentioned by way of exanple and by way of
preference: nethylthio, ethylthio, n-propylthio, isopropylthio,

t-butylthio, nppeRd YohitkP ANtheNiR¥MbR,Nifmol(T I RakORIENS hﬂ)@nolm‘Y@lj_' on,
(1-C) al kyl sul phonyl represents a straight-c &Y or - 5 branched

al kyl sul phony| alkgldingral ré¢paesent ad daning grau;inmavmtgomtra@hethmmrmebnasclgdv:ﬂhylt 0 a
strai ght-chain %r branched al kgl sulﬁghon radi cal havi ng 1 to 4 carbon
atons. The f ofuP8WiUAR fakife e E“PHHeEFSWU relsnaedF @5AdOBy way
of preference: I l, syl Y.

i sopr opyfésaul phs()trr%?ﬁ%!ﬁwﬁ%%&%k HFO %lﬁwﬁ&gﬁ af/l}cgﬂfl oéy Ck an)%ﬁ dhoms. The

n- hexyl sul phonfllowld fadidaltemepbé echntidhed Blewanve Bidrdle aﬁd byavdy%ﬂ]ﬁeiaﬂarne@l and
5- or 6-nenbered heteroaryl having up to 3 or up to 2 identical

di fferent het emehylamino, cthylraune.vepropylaming isbrropyjarning 204 irdhiytamigo- of N,. O and
S represents a nono- or optionally bicyclic aromatic heterocycle
(heteroaromatic) which is attached via a ring carbon atomor, if 15
appropriate, vipuk thitektnbt HRIGVAGAD Al 1S) RRUGHAY QARtdiGe -BypAR g ch

may be

15 represent an amino group having two identical or different straight-chain or branched
alkyl substituents having in each case 1 to 6 and 1 to 4 carbon atoms, respectively.
Preference 1s given to straight-chain or branched dialkylamino radicals having in each
case | to 4 carbon atoms. The following radicals may be mentioned by way of example
and by way of preference: N N-dimethylamino, N N-diethylamino, N-ethyl-N-

20 methylamino, N-methyl-N-n-propylamino, N-isopropyl-N-n-propylamine, N-t-butyl-N-

methylamino, N-ethyl-N-n-pentylamino and N-n-hexyl-NV-methylamino.

In the context of the invention, (C;-Cg)-acylamino represents an amino group having a

straight-chain or branched alkanoyl substituent which has 1 to 6 carbon atoms and is
25 attached via the carbonyl group. Preference 1s given to an acylamino radical having 1 or
2 carbon atoms. The following radicals may be mentioned by way of example and by
way of preference: formamido, acetamido, propionamido, n-butyramido and

pivaloylamido.

30 In the context of the invention, (C;-C¢)-alkylthio represents a straight-chain or branched
alkylthio radical having 1 to 6 carbon atoms. Preference is given to a straight-chain or

branched alkylthio radical having 1 to 4 carbon atoms. The following radicals may be




mentioned are: furanyl, pyrrolyl, thienyl, pyrazolyl, imdazolyl, thiazolyl,

oxazol yl, isoxazolyl, isothiazolyl, pyridyl, pyrimdinyl, pyridazinyl,
pyrazi nyl, benzofuranyl, benzothienyl, benzim dazolyl, benzoxazolyl,
i'ndol yl, indazolyl, quinolinyl, isoquinolknyl, naphthyridinyl,

qui nazol i nyl, quinoxalinyl. Preference is given to 5- or 6 20 nenbered
heteroaryl radicals having up to two nitrogen atons, such as, for exanple,
i.m dazolyl, pyridyl, pyrimdinyl, pyridazinyl, pyrazinyl. In the context of
t he inventi on, msotigsicd sbyraayepl X Hapler vy by wayhaginﬁ@femcq: gnethylfhue.c ebuithips

f th \,Sti N S t t.urated 25
h(ra'? (ranr ocsclgtrao\lljxﬁfl'g’go%ﬂtﬁlglt ?s%rﬁ%h’l@ﬁ,g-bﬁpyﬂpwgrrx%%ﬁtglzqggﬁ%%h%?}:lfﬁﬂc? :ppropri ate, via

aring nitrogen atomof the heterocycle. The follow ng radicals my be
menti oned by way of exanple and by way of preference: tetrahydrofuryl,
pyrrolidinyl, B therdodienybf thepinpentian] (G+Ce)rutiytsntghonyl| repieskntsha emanglthahbinngd . 30
In the context of the_invention, halogen includes fluorine, chlorine,

bronmi ne ahd i Banched atindsuiphonylaradisalghayig | & 6 spben mones: Profersnsenis giveg to a

Dependi ng on the. Jtution tern, i h nds according to th

Pventi on can EuBRRNR' o bRRRE iGNkl BARC NS 267 Ka8ni bl e anc
mrror imge (f0aMid AARAR)IMSY b&Alentibked byTREF oRBLrAHIE 2R by BEEof preference:

(di astereoners). The invention relates both to the enantiomers or

di ast er eoner s msthytsolphbaylr r esthdetlphanyhi xt wrmepyldthghdayl, acendoprdpyisuiphomyilk e

t he di astereoneys,. capn be separated in known nner into the

st er eoi soneri CELT‘VISBIHP?WE’H‘E‘%‘%%&a“ngkPer’FéélfSH]Bnﬁ@}Y certain conpounds can be
present ip tautomeric forms. This is known to the person skilled in the
art, and such conmpounds are |likew se included in the 10 scope of the

i nvention. ThelrcherotREs BBE divihiign, !0 td N-rhéivifinéd o Sadr BhembbRdHetSedHyl as
salts. In the context of the invention, preference is given to

physi ol ogi cal | havaeg eptiald er emkq 2 idagicphyrsdibicragt beteroptoness égppawiivelys droms thean be

salts of the conpounds accoxdi to.the invention with inorgani.c or Qqrganic
26l ds. “Pref or AR angrgtf § Bl s zpRsiriios Siadc o sbferal RS Ml
exanpl e, hydr oglkRk{ Qe ahk@rodfHANRY " @HIcE AChAachRROSRNOT iy 26nOktom or, if

15 appropriate, via a ring nitrogen atom of the heteroaromatic. Examples which may be

mentioned are: furanyl, pyrrolyl, thienyl, pyrazolyl, imidazolyl, thiazolyl, oxazolyl,
isoxazolyl, isothiazolyl, pyridyl, pynmidinyl, pyridazinyl, pyrazinyl, benzofuranyl,
benzothienyl, benzimidazolyl, benzoxazolyl, indolyl, indazolyl, quinolinyl,
isoquinolinyl, naphthyridinyl, quinazolinyl, quinoxalinyl. Preference is given to 5- or 6-
20 membered heteroaryl radicals having up to two nitrogen atoms, such as, for example,

imidazolyl, pyridyl, pyrimidinyl, pyridazinyl, pyrazinyl.

In the context of the invention, 5- or 6-membered heterocyclyl having up to 2

heteroatoms from the group consisting of N, O and S represents a saturated

25 heterocycle which is attached via a ring carbon atom or, if appropriate, via a ring
nitrogen atom of the heterocycle. The following radicals may be mentioned by way of
example and by way of preference: tetrahydrofuryl, pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl and thtomorpholinyl.

30 In the context of the invention, halogen includes fluorine, c¢hlorine, bromine and

iodine. Preference is given to chlorine or fluorine.




sul phuric acid, or to salts with organic carboxylic or sul phonic acids such
as, for exanple, acetic acid, propionic acid, nmaleic acid, fumaric acid,
malic acid, citric 20 acid, tartaric acid, lactic acid, benzoic acid, or
met hanesul phoni ¢ acid, ethanesul phonic acgd, benzenesul phonic acid,

t ol uenesul phoni ¢ acid or naphthal enedi sul phoni c acid. Physiologically
acceptabl e salts can also be salts of the conpounds according to the 25
i.nvention wth_bases, su Eéﬁg’ for exanple, nmetal or anponiumsalts.

Preferred exanBfRdyieeoy stitigos) Patiarmy gheqogpopndmgncardingdiohe grentionggan
pot assi um sal t ) | t . | ts.. M:.8Xx e lum.salts
or cal cium sal sf?t ﬂa%rgﬁg%m%%%%}f%sré vﬁ%tl(h%ﬁ lg((r%eﬁg&!‘ei 3@%%?(?)% (;imf ni a

or organi c ani (easatichtit) as nof ke axagHdhid miﬁbh%ﬂ«%ﬁi (Wastétbom&s). tTHeehMwtRmM ne,
et hyl di i sopropyl am ne, nonoet hanol am ne, di- or 30 triethanol am ne,

di cycl ohexyl antetrtes tiithréa theleaantromesri andibstertpinerszapd dorthea, respdciret myltwes pHel i ne,
di hydr oabj etyl am ne, . 1- ephenam ne, net hyl pi peridine, . argi nine, |ysine,
et hyl ened? ani n@cew%f-osﬁéﬁﬂﬁe AR HASIFrSREIeTS off b° SERASEIGH i & KBEWR dRdnget B9 Fi

I nventi on can 35%8“&5ﬁ§§§§5@§bh§°E$@P£&ﬁ£1Of their solvates, in particular

in the formof Therr erence is given to conpounds of the
general formula (I) in which A represents the group CR1l1 or represents N,
where a Rl1l1 represents hydrogen or nmethyl, X represents O or S, 1 15 R1
repr esent s phehytthepmoree sewain gompsundsrcag-hempressneth tastoareparfpims aihiing knowno t wo

het eroatons from.t he groyp,consisting qf N, 0 and S, ich.radicals. for
their part eaclt B %ﬁ’é‘- a@uecﬁ}r’sﬁ’ﬁsﬂ’%&aesﬁlé‘ﬁﬁomgmq%c%\é\qubﬁeflf“élr”a‘ﬁf in' tHe
substitugpts %Fggrﬁgi?‘r,&%ﬁhe group consisting of fluorine, chlorine,
cyano, (Cl-C4)-alkyl, Cl- 4) - al koxy, phenoxy, benzyl oxy, trifluoromethyl,
tn' fluoronet hoxy, vinyl,

The compounds according to the invention can also be present as salts. In the context

of the invention, preference is given to physiologically acceptable salts.

15 Physiologically acceptable salts can be salts of the compounds according to the
invention with inorganic or organic acids. Preference 1s given to salts with inorganic
acids such as, for example, hydrochloric acid, hydrobromic acid, phosphoric acid or
sulphuric acid, or to salts with organic carboxylic or sulphonic acids such as, for
example, acetic acid, propionic acid, maleic acid, fumaric acid, malic acid, citric

20 acid, tartaric acid, lactic acid, benzoic acid, or methanesulphonic acid,
ethanesulphonic  acid, benzenesulphonic acid, toluenesulphonic acid or

naphthalenedisulphonic acid.

Physiologically acceptabie salts can also be salts of the compounds according to the
25 invention with bases, such as, for example, metal or ammonium salts. Preferred
examples are alkali metal salts (for example sodium salts or potassium salts), alkaline
earth metal salts (for example magnesium salts or calcium salts), and also ammomum
salts which are derived from ammonia or organic amines, such as, for example,
ethylamine, di- or triethylamine, ethyldiisopropylamine, monoethanolamine, di- or
30 triethanolamine,  dicyclohexylamine, dimethylaminoethanol, dibenzylamine,
N-methylmorpholine, dihydroabietylamine, 1-ephenamine, methylpipendine,

arginine, lysine, ethylenediamine or 2-phenylethylamine.




20 phenyl, benzyl, methylthio, nethylsul phonyl, acetyl, propionyl, (Cl1-C4)-
al koxycar bonyl, am no, acetylam no, nono- and di-(Cl-C4)-al kyl am no, R2 and
R3 are identical or different and i ndependently of one another represent
Rydrogen or (Cl-C4)-al kyl or together vvith?t_he carbon atomto which they are

25 attached forma 5- or 6-nenbered spiro-linked cycloal kyl ring, 30 R4
represents hydrogen or nethyl, R5 represents hydrogen, nethyl or ethyl, R6
represents hydrogen or nethyl, -10 R7 represents hydrogen, (Cl-C4)-alkyl,
(G -CA)-al koxy, fluorine or chlorine, R8 and R9 are identical or different

and i ndepende f onpea. another represent hydrogen or thyl » 5 and R10
represents hygfr‘%é/g%(ﬁ?p%ﬁﬁaaﬁqrgﬁg 3 ?]ger &%g&é%c‘é% %15‘8 E?/ 8?1“?'5]‘3‘83%%8%?“@?'% he
general for mul glfzds, imparihddt infhe RRAGTEMSHydH@ N, X represents O 15 Rl
represents phenyl or represents pyridyl whi'ch for their part may each be

nono- or disubstituted by identical or different substituents selected from
the group consi §ti ng.of. fluorine, chlorine, nethyl, tert-butyl, nethoxy,
trifl uor ohret hyPreferenct i@y ghio somppundseithe eenesrl famula(hiuwhichet hyl ani no, ~ 20
R2 represents hydrogen or nmethyl, R3 represents nethyl, isopropyl or
tert-butyl, 25 or R2 and R3 together with the carbon atomto which they are

attached form A& spitepresents the group C-R'' or represents N,

where
10

R'"  represents hydrogen or methyl,
X represents O or §,

15 R' represents phenyl or represents 5- or 6-membered heteroaryl having up to two
heteroatoms from the group consisting of N, O and S, which radicals may for
their part each be mono- or disubstituted by identical or different substituents
selected from the group consisting of fluorine, chlorine, cyano, (C,-Cj)-alkyl,
(Cy-Cas)-alkoxy, phenoxy, benzyloxy, trifluoromethyl, triflucromethoxy, vinyl,

20 phenyl, benzyl, methylthio, methylsulphonyl, acetyl, propionyl, (C;-Cy)-

alkoxycarbonyl, amino, acetylamino, meno- and di-(C,;-Cy4)-alkylamino,

R® and R’ are identical or different and independently of one another represent
hydrogen or (C;-Ca)-alkyl or together with the carbon atom to which they are

25 attached form a 5- or 6-membered spiro-linked cycloalkyl ring,
R’ represents hydrogen or methyl,
R’ represents hydrogen, methyl or ethyl,

30
R® represents hydrogen or methyl,



| i nked cycl ohexane ring, 30 R4 represents hydrogen or nethyl, R5 represents
hydr ogen, nethyl or ethyl, 5 R6 represents hydrogen or nethyl, R7
represents nethyl, RS and RO each represent hydrogen, and 10 Rl represents
hydrogen. 15 The general or preferred radigpl definitions |isted above apply
both to the end products of the formula (1) and, correspondingly, to the
starting materials and internediates required in each case for the
preparation. The individuah %gdica¢ gefinitiogf given in the respective
conbi nati ons of pr efBFSEYS NEYRBIMEL I-Erksalerl: (Cadi@mikoxyy Buorme s shieant | y of

t he respectively given conbinations of radicals, also replaced by any

radi cal definitions of other conbinations. 20 O particular inportance are
conmpounds of tRE sharRUlage (dental RE didfeferds add On@pendentily, 028nd AndREC Feprient
represents hydrogen, -12- R3 represents nethyl, isopropyl or tert-butyl, or
5 R2 and R3 bot h rehydsegantormeathyll or together with the carbon atomto which
they are

5
and
R'®  represents hydrogen.
10 Particular preference is given to compounds of the general formula (I) in which
A represents CH or N,
X represents Q,
15
R represents phenyl or represents pyridyl which for their part may each be
mono- or disubstituted by identical or different substituents selected from the
group consisting of fluonine, chlorine, methyl, tert-butyl, methoxy,
trifluoromethyl, trifluoromethoxy, methylithio, amino and dimethylamino,
20
R’ represents hydrogen or methyl,
R’ represents methyl, isopropyl or tert-butyl,
25 or
R? and R’ together with the carbon atom to which they are attached form a spiro-
linked cyclohexane ring,
30 R represents hydrogen or methyl,

R’ represents hydrogen, methyl or ethyl,




attached forma spiro-1linked cycl ohexane ring, and 10 A, R, R4, R5 and R6
are each as defined above. Mreover, we have found a process for preparing
the conpounds of the general formula (1) according to the invention, which
process is characterized in that 15 conpoy gds of the general formula (I11) 20
in which A, R2, R3, R4 and R5 are each as defined above and Y represents
chl orine or bronine, are initially converted using a conpound of the general
formula (111) OT 25 -13 5 in which X, R6, R7, R8 and RO are each as defi ned
above and T represents benzyl or (C1 C6)-al kyl, in an inert solvent in the

presence of a pase e general formula (1V) (1V), 10 15
in which A T, 1QX vjeﬂntﬁgen(i@cﬁ'g&% lﬁ-gé R7, R8 and RO are each as defined
above, these conmpounds are then react ed in a coupling reaction with a
conmpound of the general formula (V) ORlz R-Bi \_R12 (V), inwhich Rt is
as defined abokk armgp@eer®iethghr esent s hydrogen or nethyl or both radicals

t oget her 5forma - CH2CH2- or

R® and R® each represent hydrogen,
and
10 R' represents hydrogen.
The general or preferred radical definitions listed above apply both to the end

products of the formula (I) and, correspondingly, to the starting materials and

intermediates required in each case for the preparation.

15
The individual radical definitions given in the respective combinations or preferred
combinations of radicals are, independently of the respectively given combinations of
radicals, also replaced by any radical definitions of other combinations.
20 Of particular importance are compounds of the formula (I-A)
OH
(I-A)!
in which
25

R? represents hydrogen,




-C(CH3)2-C(CH3) 2- bridge, in an inert solvent in the presence of a suitable
pal | adi um cat al yst and a base to give conpounds of the general fornula
(I-B) 25 -14 (1-B), inwhich A, T, X, R, R, R3, R4, R5, R6, R7, R8 and RO
are each as defined above, [cf., for exanpgf W Hahnfeld, M Jung,

Ann

Phar mazi e 1994, 49, 18-20; idem Liehigs Chem 1994, 59-64], the
conpounds (I-B) are then reacted with acids or bases or, if T represents
henzyl, also hydrogenolytlcally, to qlve t he correspondlng carboxylic acids
of the general R f or fRBregeitts mephyl.gsqnromyl or fest-jiiveh A, X, R, R2, R3, R4, R5,
R6, R7, R8 and RO are each as defined above, 15 and the carboxylic acids
(I-C are, if appropriate, further nodified by known esterification nmethods
to give conpoupgs of the general formula (1). In the reaction sequence
descri bed above, the step of the coupling reaction [cf. (1V) + (V) -*
(I-B)] and the ester cleavage [cf. (I-B) -* (1-C] can optionally also be
carried 20 out _kLn r rse order; in the coupling reaction, it is also

possi bl e to cafr 9“‘3)&% thzepresentdugthyl o1 t@&fi}]&‘a'ewllﬂhﬂ@l qaghon.atam [t svhichs ey @rst s
for process step (Igﬁmﬁ&4h1 as oﬁh&%d%&ﬁoh ?negﬁ%nple hal ogenat ed

hydr ocar bons, such as oromet hane I chli"of onet hane, carbon
tetrachloride, tri chloro ethane, tetrachl oroethane, 1, 2-dichloroethane or
trichl oroet hyl ene, ethers, such as diethyl ether, dioxane, tetrahydrofuran,
gl ycol dlnethyﬂmbther or dlethylene 5 glycol dlnethyl et her, hydrocarbons,
such as benzene, xylene, toluene, hexane, cyclohexane or m neral oi
fractions, or other solvents, such as nitronethane, ethyl acetate, acetone,

di met hyl or mmiadg/, 1, RELAY R® 544 ABRK BncGE5RNI LT 1 €.

Moreover, we have found a process for preparing the compounds of the general

formula (1) according te the invention, which process is characterized in that

15 compounds of the general formula (II)

in which A, RZ, R3, R* and R® are each as defined above and
20

Y represents chlorine or bromine,

are initially converted using a compound of the general formula (II1)

o)
R\ X
o-T
Ch RY R’

55 o0 R



N- net hyl pyrrolidinone or pyridine. It is also possible to use m xtures of
the solvents nentioned. Preference is given to dichloronethane or
tetrahydrofuran. 10 Suitable bases for process step (I1) + (1Il1) - (IV) are
t-he customary inorganic or organic bases.Jhese preferably include alkal
nmet al hydroxi des such as, for exanple, [|ithium hydroxide, sodi um hydroxide
or potassi um hydroxide, alkali nmetal or alkaline earth netal carbonates,
such as sodi um carbonate, potassium carbonate or 15 cal ci um carbonate,

al kali metal hydrides, such as sodium hydride, or organic am nes, such as
pyridine, triet ' 6 gt (A [ | ami pe, . N-net hyl nor phol i ne or

N- et hyl pi peri Hrg?(/hgfﬂ])g}flﬁc’u aargldpre %?’gcﬁcaéglﬁgn%ji %Pé’ﬁe f"ba/an‘i ne bases such as
triethylamne, pyridine or ethyldiisopropylamne, if appropriate in the
presence of catalytic amounts (about 10 nol % of 4-N, N-di net hyl am nopyri

di ne or 20 4-gdyrr oképdésantispenzydon€C -Eoradkylt he base is enployed in an anount
of froml to 5 preferably | to 2.5, nol per nole of the conpound of the
gener al f8rmul a (I'1r)y. 25 The reaction is generally carried out in a
tenperature rarc o] r - 20 * s referably fromOC to #+75C _The
reaction can bggggrppgdggh?aaﬁ g&ﬁ@%%%%%i%?a é%%v§¥%d”8¥mP@§$8@&“%#%8?3?e
(for exanple fremuda Vo S5 bar). In general, the reaction is carried out at
at nospheric pressure. 30 Inert solvents for process step (I1V) + (V) - (1-B)
are, for exanple, ethers, such as diethyl ether, dioxane, tetrahydrofuran,
gl ycol dinethyl ether or diethylene,glycol - 16 dinethyl ether, alcohols,
such as net hanol, ethanol, n-pr Rol R% sopropanol, n-butanol or
tert-butanol, hydrocarbons, enzene, xylgene, toluene, hexane,

cycl ohexane or mineral oil frhctil * Rt hep Rol gents, such as
ornNel se_pwatBNJ 1/ is al so possible to use

=<

di met hyl f ormam de, acetonitri
m xtures of the solvents 5 mentiaqney. refice '§;Piven to tol uene,
es o

r pr&&gss step (IV) +

organi ¢ bases/: These preferably

(V) -* (I-B) are the customary inorg@nic
include al kali netal hydroxides, such as,gfor

10
mwhich A, T, X, Y, Rz, RB, R4, RS, R(’, R7, R® and R’ are each as defined above,
these compounds are then reacted in a coupling reaction with a compound of the
general formula (V)
15
0—R"
R, W)
\ »
O—R"2
in which R' is as defined above and
20 R" represents hydrogen or methyl or both radicals together form a ~-CH>CH;- or

-C(CH3)2-C(CHs),- bridge,

in an inert solvent in the presence of a suitable palladium catalyst and a base to give
compounds of the general formula (I-B)

25




exanpl e, lithium hydroxide, sodium hydroxide or potassium hydroxi de, al kal
metal 10 or al kaline earth netal carbonates, such as sodi um carbonate,

pot assi um carbonate or cal cium carbonate, al kali metal phosphates, such as
sodi um phosphate or potassium phosphate,_pf_organic am nes, such as
pyridine, triethylam ne, ethyldiisopropylamne, N nethylnorpholine or

N- et hyl pi peridine. Particular preference is given to sodium carbonate or
pot assi um car bonate or potassium p@osphate. 15 Here, the base is enployed in
an amount of from1l to 5 preferafty gRfom2 to 3, nmol per nole of the
conpound of the general foR I Sui t abl e pal | adi um catal ysts for
process step (I1V) + (V) -* (I q;{?erabIF-;f, 20 pal I adi um(0) or

pal | adi um(11) conpounds whi ch 3] r form such as, for

exanpl e, [1,1" -bis(di phenyl sphi no) f efTosenyl] pal | adi un(l 1) chloride or
bis(triphenylphosphine)palladiun(IQ=)'-| X or Q@hifch may be generated in
situ froma suitable palladium sourge, spth as, for exallifiie,

bi s(di benzyl i dene- acet one) pal | adi un( 0) Qe
tetraki s(tri phenyl phosphi ne) pal | adi um(0), "and a suitable 25 phosphi ne

| igand. The reactjop i era | arried quigin te rature nge of from
0C to +150C, B’r%’*“éﬂébﬁy%?%onﬁ+§% P08 ﬁTi‘ifléi Rare R ASCRANEEaRO8F T [ ed out
at atnospheric, elevated or reduced pressure (for exanple fromO0.5 to 5
bar). In general, the reaction 30 is carried out at atnospheric pressure.
-17 Inert sol veytl Jorf @aniplO¥sHalkifed, M.-Tohg,-Pharinaksy 1894, 45 QB-20Xa¥pl, Lichigs

hal ogenat ed hydrocarbons, such as dichl oronet hane, 1, 2-dichl oroet hane or
trichl or o&t hyl dne, Chagt. 1894, 59s0ddh as di et hyl ether, dioxane, tetrahydrofuran,
gl ycol dimethyl ether or diethylene glycol dinethyl ether, alcohols, such
as net hanol, ethanol, n-propanol, 5 isopropanol, n-butanol or tert-butanol,
hydrocarbons, §Cibnioul@@Mare XidntiSeted WRhURRR: or MAXANG, i1V fppbiex@nen),

m neral oil fractions, or other solvents, such as nitronethane, acetone,

di met hyl f or manklde,hydrogendlyticadly] phgniedde camesponidingi daebooaylic acids of the general

N- et hyl pyrrolidinone. It is also possible to use m xtures of the solvents
ment i oned. formula (I-C

10
(I-C),
in which A, X, R], RZ, R3, R4, R’ R R(’, R7, R® and R are each as defined above,
15 and the carboxylic acids (I-C) are, if appropriate, further modified by known
esterification methods to give compounds of the general formula ().
In the reaction sequence described above, the step of the coupling reaction [cf. (IV) +
(V) = (I-B)] and the ester cleavage [cf. (I-B) — (I-C)] can optionally also be camed
20 out in reverse order; in the coupling reaction, it is also possible to carry out a basic

ester cleavage in situ.




Preference is given to al cohols such as nethanol or ethanol. 10 Suitable
bases for process step (1-B) - (1-C) are the customary inorgani c bases.
These preferably include al kali netal hydroxi des, such as, for exanple,

I-i t hi um hydroxide, sodium hydroxide or pof@ssium hydroxide, or alkali netal
or alkaline earth netal carbonates, such as sodi um carbonate, potassium
carbonate or calcium 15 carbonate. Particular preference is given to lithium
hydr oxi de or sodi um hydroxi de. Here, the base is enployed in an anmount of
from1l to 5, pHéftesdBNys feropropessostep (bt (IBkr—> Ve ars, fohexaoplpobaldgaratedhe

general formnul [-B). 20 Suitahle acids for _process step (I-B) -+ (1-C) are
the customary ﬁ’ﬁ%?c@ag%ﬁné’ 581%&3%5 glfﬁl?m‘a%‘,'sm‘r%r‘“éﬁ@m%tbaw &Firachlggpey or
sul phuri c aci dic8lorSdthde0né ' ughy_a esu | L,

nmet hanesul phonﬁiné: aoé i d zg?’ ? ?tﬁclﬁr&gﬁ}’r‘r@?hghmegiﬁwghﬁl%ga%i W@?bagggﬂﬁ%x‘%}ﬁré‘

aci ds, such assuchids| dicthglhethtr, dimane. te@fhydrofgeneshtol dihethybatiet 0 dicthylater i ed

out in a tenperature range of from-20Cto +100C, preferably fromOCto
+30C. The reactlyent eumetind ethers jhydrosambons. sushness pergene, Xdersy dognor hexadeced

pressure (for ex le fromO.5 to.5 bar). | eneral , . the reaction i

carried out at gya@’%’s‘% ee‘?ri r@'nﬁfaisoéﬁfrﬁqnopiBorT‘ﬁtBe c%orlr‘be&%snc?gcrb?s PW@”&&?&?’a‘fﬁy l

formula (1) a5@uN0WAcAbnE andhigethyl ARAaRSH AN REME! YSUIP%)ﬁééceﬁéﬁ&i{?ﬂgm

fromthe literature by initially converting conpounds of the genera

formula (V1) NN2néthtylpyrrelidinomherghyridineY ltamdlsBposditle eéaake mixtaief bfidd sabeus,

with sodiumnitrite n&sg n(l1) chloride in the presence of an acid into
‘?)‘531

hydrazi ne 10 WERY THCe 1hE Ve ivetiehlorogiethang of \wiehydofNEBn- (VI 1), in which
A, Y and;R®5 are each as defined above, 15
Suitable bases for process step (II) + (I} —» (IV) are the customary inorganic or
organic bases. These preferably include alkali metal hydroxides such as, for example,
lithium hydroxide, sodium hydroxide or potassium hydroxide, alkali metal or
alkaline earth metal carbonates, such as sodium carbonate, potassium carbonate or
15 calcium carbonate, alkali metal hydrides, such as sodium hydride, or organic amines,
such as pyridine, triethylamine, ethyldiisopropylamine, N-methylmorpholine or
N-methylpipenidine. Particular preference is given to amine bases such as
tniethylamine, pyridine or ethyldiisopropylamine, if appropriate in the presence of
catalytic amounts (about 10mol%) of 4-N N-dimethylaminopyridine or

20 4-pyrrolidinopyrnidine.

Here, the base is employed in an amount of from 1 to 5, preferably 1 to 2.5, mol per

mole of the compound of the general formula (III).

25 The reaction is generally carried out in a temperature range of from -20°C to +100°C,
preferably from 0°C to +75°C. The reaction can be carried out at atmospheric,
elevated or reduced pressure (for example from 0.5 to 5 bar). In general, the reaction

1s carried out at atmospheric pressure.

30 Inert solvents for process step (IV) + (V) — (I-B) are, for example, ethers, such as

diethyl ether, dioxane, tetrahydrofuran, glycol dimethyl ether or diethylene glycol



then reacting these in the presence of an acid or Lewis acid, if appropriate
in an inert solvent, with a conpound of the general formula (MI1) (Vi), 20
in which R2, R3 and R4 are each as defined above, if R2 and R3 in (VIIIl) are
bot h not hydrogen, to conpounds of the gengral formula (1X), or, if R3in
(VI1'l1) represents hydrogen, to conpounds of the general 25 formula (X) -19
(X) inwhich A Y, R4 and R5 are each as defined above, 5 and then reducing
t he conpounds é,l X) orgé])() with the aid of a borohydride, alum nium hydride
or silicon hyddimehylsetdpr, aglcoliady, sychings emetbaetlurethisopb hy-gropdsolor isopropingtn
cyanobor ohydri d or. by. hydrogenatjon jn the.presence of. a suitab

cat al yst, sucﬂ'%g?@]f 8¥teé%§‘f+ﬁ1?°§’, ﬁﬁkﬂ‘é”&}b‘?ﬂscﬁléqh 15 BZETS delede s iolysdey Eﬁ"la?e%
(M) - (1X) exrldiekdneCor minjepalfoﬂrﬁfc)ﬁ%ﬁp,lcﬁiotl%r'%olvlyﬁ'{s' c8Ss dimetHYHRInFam;
Rossen, A. Mdlina, J. Sager, V. Upadhydy, KM Wlls, R A "Reaner, J.E
Lynch, D. Aski metdritile ol elsd evatd?. Jt iRedlsteppssiblet toabsd mairtut@9éf th3,solvents
10983-10992]. Inert solvents for process stepaq&VI) -p (M1) are, for

exanpl e, t her Bieniioned. Brefegeneg angiven totolyepe simgthydermamide pregcetanitiieet hyl ene

gl ycol di nmethyl ether, alcohols, such as nethanol, ethanol, n-propanol,

| so- propanol , n-butanol or tert-butanol, or other solvents, such as

di met hyl f or mangdiep1dbakt iy probes8 e av?] NVRLILBY £ Ghé ghsﬁgﬂ@qﬂﬁo?g@ﬁ?ror It

is also possible to use mXxtures of the solvents nentioned. The preferred
solvent is wabganic2BasBui Tatdeepmtérdslyf melude oglksls mételp hidokides,>siicHl by, #ore the

customary inorgani¢c or organic . _acids. These preferably include hydrochloric
aci d, sul phuri examnle 1shiughbxdsergde.csodimmy hydrexide gF peteggiv hydiogade. alkah maial

formc a'i:(i) d, a&efhi(zﬁin%céagh%etz&lrciah)loﬂgtrég%ﬁgﬁ Lscso (l:llmq ’car%cr)nate, potassium carbonate or
calcium carbonate, alkali metal phosphates, such as sodium phosphate or potassium
phosphate, or organic amines, such as pyndine, tnethylamine, ethyldiisopropylamine,
N-methylmorpholine or N-methylpipenidine. Particular preference is given to sodium

carbonate or potassium carbonate or potassium phosphate.

15
Here, the base 1s employed in an amount of from 1 to 5, preferably from 2 to 3, mol
per mole of the compound of the general formula (IV).
Suitable palladium catalysts for process step (IV) + (V) — (I-B) are, preferably,
20 palladium(0) or palladium(Il) compounds which are used in preformed form, such as,

for example, [l,1'-bis(diphenylphosphino)ferrocenyl]palladium(ll) chlonde or
bis(triphenylphosphine)palladium(Il) chloride, or which may be generated in situ
from a suitable palladium source, such as, for example, bis(dibenzylidene-
acetone)palladium(0) or tetrakis(triphenylphosphine)palladium(0), and a suitable

25 phosphine ligand.

The reaction is generally carmied out in a temperature range of from 0°C to +150°C,
preferably from +20°C to +100°C. The reaction can be carried out at atmospheric,
elevated or reduced pressure (for example from 0.5 to 5 bar). In general, the reaction

30 is carried out at atmospheric pressure.




sul phoni ¢ aci ds, such as tol uenesul phonic acid, nethanesul phonic acid or 25
trifluoronethanesul phonic acid. Particular preference is given to

sem concentrated to concentrated aqueous hydrochloric acid which

si mul taneously acts as solvent. -20 The rgaction is generally carried out in
a tenperature range of from-30C to +80C, preferably from-10C to +25C. The
reaction can be carried out at atnospheric, elevated or reduced pressure
(for exanple fromO0.5 to 5 bar). In general, the reaction is carried out at
at mospheri ¢ pr8§gusdvents |faerarocsss vider J1-Bdr —prd€assrestop qxemple, +halagenpted- 4

(IX)y or (X) ar [, exanpl.e, l,ogenat ed dr.ocar bgns, such.as

di chl or onet hanlgy,dr’%c(ralr}:)col‘iu1 Pof %%taﬁa‘ﬂéﬂo'g’g} & gé['ﬁhé}&lﬂfclf ang oty W@&rﬂ?tagfﬁ%ne,
tetrachl oroet hap@s, duck 4 @i oghdraigoxah i Rt - I ch as
di oxane, tetrahyd?ofd}an, glgﬁol dlnethy?’2§%§$h§®‘1OQ%%§?EVP§%2?S ;EE#

di net hyl et herdiethyleobglsol sundthgsethet akohéls, afchaasomethanglr eghansl| n-propanol,

i sopropanol, n-butanol or tert-butanol, or hydrocarbons, such as benzene,

xyl ene. % ol udsePropaiehna-butanel gketednaitaiolhrdpeatbens sueloasi berzener Xplepkr

sol vents, suc it r er. J|t- ds..al so _possibl.e to us
m xtures of tﬁgﬁ%g ’\?@%%gan%hhgﬁ%ﬁ g? ingral’ g s%acgggssi%lcgﬁ?rosoé‘é?ﬁl Sélﬁﬁ ¥he
reaction w t houdtro@ethas®! ¥&@fine, |dmBRylfEREH%AAL ﬁirﬂé’_{hﬁYQﬂF&%ﬁdécheﬁnﬁtﬁﬂ)é &pents
CHor N the reaction is preferably carried out withou any solvent to give
t he product (Xy:méthylRprrelniingzg. Hrie alsophssitde thyerogeureanfitha solvepts esemibsedCH,

the reaction iﬁ r ef er ahl carrie?s ou}tl in %am' xture of toluene and
acetonitrile td® ?}’éet‘%"%}@cﬂﬂ‘&ho 1S¥5h aspedanqlasethanel gs for process step
(M) +{MVII1) -a (IX) or (X) are the customary inorganic or organic acids.
These preferably include hydrochloric acid, sulphuric acid or phosphoric
acid, or carbcuyilabl: Bssecigor sroetssasief OFB) ¢ JLY, ar@ @Ry kesi@Bhd @brganic bases.
trifluoroacetic acid, or sulphonc acids, such as toluenesul phonic acid,

net hanesul phonThesadireferblyt includgorlsale trhetale bydrphides, csugkias, fox examplei lidliym t he
25 customary Lew s.acid such as, for exanple, boron trifluoride, alum nium
trichloride t@y‘ﬂggw@e,cﬁgﬁm x‘@drgfﬁiea?rsf?)mgﬁf"{"TEB’IYQFOX r OF alkpll 5‘8}3:5 or AIKAI5E oy ed

in an amount ofarth@8l carbonates, such as sodium carbonate, potassium carbonate or calcium

15 carbonate. Particular preference is given to lithium hydroxide or sodium hydroxide.

Here, the base is employed in an amount of from 1 to 5, preferably from 1 to 3, mol

per mole of the compound of the general formula (I-B).

20 Suitable acids for process step (I-B) — (I-C) are the customary inorganic acids, such
as, for example, hydrochloric acid or sulphuric acid, or sulphonic acids, such as
toluenesulphonic acid, methanesulphonic acid or trifluoromethanesulphonic acid, or

carboxylic acids, such as trifluoroacetic acid.

25 In general, the reaction i1s carried out in a temperature range of from -20°C to
+100°C, preferably from 0°C to +30°C. The reaction can be carried out at
atmospheric, elevated or reduced pressure {for example from 0.5 to 5 bar). In general,

the reaction is carried out at atmospheric pressure.



to 10 nol per nole of the conpound of the general formula (VII). If R3
represents hydrogen and A represents CHor N, the reaction is preferably
carried out using 1 to 2 not of zinc chloride to give the product (X), and
i'f R2 and R3 are both not hydrogen 30 and 4 represents CH, the reaction is
preferably carried out using 2 to 5 not of ~trifluoroacetic acid to give the
product (I1X). -21 The reaction is generally carried out in a tenperature
range of fromQC to +250C. If R3 represents hydrogen and A r Eresents CH or

N, the reacti ohh§ eorppamds abthy gengral leamuls (1) ang kaowawpsambapreparad gralegousiyom

130C t 200C t h d d R3 bot h t d
;nd A rgp:eseni O%ﬁ%%?%knﬁgﬁgﬁwﬁﬁh?g %?%?%Pédpﬁm@gfppg 1£§6PgWHuns¢) the ©9°"

tenperature rapgRrdfoi@m@§ to +50C to give the product (1X). The reaction
can be carried out at atnospheric, elevated or reduced pressure (for exanple
fromO0.5 to 5 bar). In general, the reaction is carried out at atnospheric
pressure. 10 Reduci ng agents SU|tabIe for process step (I X) or (X) -+ (I1)
are borohydrides, alum nium hydri des silicon hydrides, such as, for
exanpl e, borane, diborane, sodium bo dri de, sodlun1cyanoborohydride,
l'ithium alum niumhydride or triethy 'f\agpropriate in the presence
of an acid or Lewis acid, such as, f 1 e, Méetic aci d,
trifluoroacetic acid, aluminiumtrichloride or boron trifluoride, 15 or

hydr ogenati on with hydrogen in the presence of a suitable catalyst, such as,
for exanple, palladiumon activated carbon, platinumoxide or Raney nickel.
In the case oﬁr@ﬂgpqudﬁupﬁs&@gmgﬁﬁquhmjgﬁﬁgla (X) in which A represents
N, preference is given to hydrogenation u5|ng Raney ni ckel as catal yst, and
if Ain (X) represents CH preference is given to reduction with sodi um
cyanoborohydrlde In. the case of 20 conpounds of the general fornula (1X),

preference is Yithewd t”én %PFFga%&P(m\ chderdsnipd thederesengg p&@mea%pm@ﬁtygraﬁsaw

process ep ( r exanple, ethers, such as diethyl
et her, d?%xaneaéav4l heéﬂ%%%%b u(i‘a(c;‘m)cllmsthyl et her or diethylene glycol

25 dlnethyl et her, alcohols 'such as net hanol, ethanol, n-propanol,

i sopropanol, n-butanol or tert-butanol, or hydrocarbons, such as benzene,
xyl ene, toluene, hexane, Y\I;iil\
I =
o/ NN o,
in which A, Y and R® are each as defined above,
15
then reacting these in the presence of an acid or Lewis acid, if appropriate in an inert
solvent, with a compound of the general formula (VIII)
O
2
R\HJ\Rc:
R? (VII),
20

in which R%, R® and R* are each as defined above,

if R* and R’ in (VII) are both not hydrogen, to compounds of the general
formula (IX), or, if R® in (VIII) represents hydrogen, to compounds of the general
25 formula (X)




cycl ohexane or mneral oil fractions, or other solvents, such as
acetonitrile, acetic acid or water. It is also possible to use m xtures of
t he sol vents nentioned. For the hydrogenation of the conmpounds of the
general formula (X) in which Arepresents )y_30 preference is given to using
et hanol, and for the reduction in the case where Ain (X) represents CH,
preference is given to using acetic acid, a |large excess of which is -22
added as acid to the reduci ng agent and sinmultaneously serves as sol vent.

For the reduction of the conpounds of the general fornula (I1X), preference
is given to using a mxture of nethanol and toluene/acetgnitrile [fromthe
reaction (V1) -3 (1X), with aRditkgdn of 2 to 5 nol of Rrifluoroacetic
acid] in aratio of from  /R ¢~ 10. 5 The re¥cti®n is{ generally carried
out in a tenperature range |of “ A\ hﬁ4hydrogenation
of the compounds (X) in whi y carried out in a
t enper ature range of fronkf 0C to +200C, mhereaﬁs e reduction of the
conmpounds (1 X) and (X) in which A represents CH I's preferably carried out in
10 a tenperature range of fromxi0OC to +50C. The reaqg{on can be carried out
at atnospheric, elevated or reduced pressure (for ex le fromO0.5 to 150
bar). \Wereas the hydrogenation of the conmpounds (X) in which A represents
Nis preferably carried qut in a pressure range of from50 to 150 bar of
hydrogen, the gk dn Rofangd Re arcospsbandefined@powss (X) in which A represents
CHis gengrally 15 carried out at atnospheric pressure. The conpounds of
the general formula (I11) are known or can be prepared analogously to
processes knowmd v Hdiichb! SleaédmSouni@(DEXBPIIXG With i tht tdi@ldfya wRoMANLENY a
conmpound of the general fornmula (XI) 20 XH (XI), in which R6, R7 and X are
each as defi nedusimovm, h@deior silewon diydodadudf ag, Her gangrlalsoflombbmhydtide) or

sodium cyanoborohydride, or by hydrogenation in the presence of a suitable catalyst,

such as, for example, Raney nickel [for process steps (VII) + (VIII) — (IX) — (I) cf.,

10 for example, P.E. Maligres, 1. Houpis, K. Rossen, A. Molina, J. Sager, V. Upadhyay,
K.M. Wells, R.A. Reamer, J.E. Lynch, D. Askin, R.P. Volante, P.J. Reider,
Tetrahedron 1997, 53, 10983-10992].

Inert solvents for process step (VI) — (VII) are, for example, ethers, such as dioxane,
15 glycol dimethyl ether or diethylene glycol dimethyl ether, alcohols, such as methanol,
ethanol, n-propanol, iso-propanol, n-butanol or tert-butanol, or other solvents, such
as dimethylformamide, dimethyl sulphoxide, N-methylpyrrolidinone or water. It is
also possible to use mixtures of the solvents mentioned. The preferred solvent is
water.
20
Suitable acids for process step (VI) — (VII) are the customary inorganic or organic
acids. These preferably include hydrochloric acid, sulphuric acid or phosphoric acid,
or carboxylic acids, such as formic acid, acetic acid or trifluoroacetic acid, or
sulphonic acids, such as toluenesulphonic acid, methanesulphonic acid or
25 trifluoromethanesulphonic acid. Particular preference is given to semiconcentrated to

concentrated aqueous hydrochloric acid which simultaneously acts as solvent.




- 23 (XI1), in which R8, RO and T are each as defined above, 5 in an inert
solvent in the presence of a base into a conpound of the general formula
(XIrr)y , T (Xt1r), 10 in which R6, R, R3, R9, X and T are each as defined
above, and then reacting this conpound wi t4y chl orosul phonic acid [cf., for
exanple, P.D. Edwards, R C. Mauger, K M ttrell, F.X Mrris, KK Pine,
M A Sylvester, C W Scott, S.T. Furlong, Bioorg. Med. Chem Lett.

2000, 10, 2291- 2294] 15 Inert sol vents for process step (XI) + (XIl) ->
(XI11) are, fo h@f@ﬁﬁ%ls genprally cagigdipupn atnnmewmreem@rof fefing x31E, to +80°C,

t et rahydrof uran C i di et hyl en col dinmeth et her,
hydr ocar bons, {?g% ngqﬁ%ﬂzgﬁeén{?(y ébé Tﬁ%l“(?@ﬁ‘é“ CAR 5 rf%“%/"ﬁjyﬁllnoﬂe%élﬁﬁeﬁﬁ

m neral oil Ht@di‘% (1 éEl § £ n -

di net hyl f or rramélg " di e it %‘em l égglgt%%(???%lg %rgenera]‘ the reaction

N- et hyl pyrr ol 1sd:1aﬁ<mala)ut htatrrﬁ)s;ﬂiem pms@rlebl e to use mxtures of the solvents
mentioned. Preference is given to dinethylfornmam de or acetone. Suitable
bases for5process step (XI) + (XIl) -+ (XIl1) are the custonary i norgani c or

25 b T f bl | kal i | d d h
For oxampl e, | e SV RYS B Pas % 9aP UNIHyar QU Be- of Kot ér%x'rﬁgﬁ?m?m‘f% -
al kal i retal -pg Jna?édk?%ﬁx% Bl "ol 2 SEARARNER %Hgg oA Rbon o

car bonat e, pot ass um ca ona e or cal cium'car

such as sodi umdnyelilbAge, Or triRhibRsHtEan@N Ne&rachRw¥EdthaRg, pymzdal@ﬁlordemaﬂb hyl &m ne,
et hyl di i sopropyl am ne, N net hyl rmrphol i ne or N-net hy pi peridine. Particular

preference is m¢m0thylpm,a§wu@daabdmw tﬁrahedr@furmtnglbfméehmsthehgh@y@d in
an am)unﬁoof fEil%myllene glycolpc{lmet yfaether far Orpo{s such as melthanol ethanol, n-propanol,
1sopropanol, n-butanol or tert-butanol, or hydrocarbons, such as benzene, xylene,
toluene, hexane, cyclohexane or mineral oil fractions, or other solvents, such as
acetonitrile or water. It-1s also possible to use mixtures of the solvents mentioned. It
is also possible to carry out the reaction without any solvent. If R® represents
15 hydrogen and A represents CH or N, the reaction is preferably camried out without
any solvent to give the product (X); if R and R® are both not hydrogen and A

represents CH, the reaction is preferably carried out in a mixture of toluene and

acetonitrile to give the product (IX).

20 Suitable acids for process step (VII) + (VIII) — (IX) or (X) are the customary
inorganic or organic acids. These preferably include hydrochloric acid, sulphuric acid
or phosphonic acid, or carboxylic acids, such as formic acid, acetic acid or
trifluoroacetic acid, or sulphonic acids, such as toluenesulphonic acid,
methanesulphonic acid or trifluoromethanesulphonic acid. Alternatively, the

25 customary Lewis acids, such as, for example, boron trifluoride, aluminium trichloride
or zinc chloride are also suitable. Here, the acid 1s employed in an amount of from 1
to 10 mol per mole of the compound of the general formula (VII). If R’ represents
hydrogen and A represents CH or N, the reaction is preferably carried out using 1 to
2 mol of zinc chlonde to give the product (X), and if R? and R are both not hydrogen

30 and A represents CH, the reaction is preferably carried out using 2 to 5 mol of

trifluoroacetic acid to give the product (IX).




per nole of the conpound of the general formula (Xl). The reaction is
generally carried out in a tenpereature range of from-20C to 10 +150C,
preferably fromOC to +80C. The reaction can be carried out at atnospheric,
el evated or reduced pressure (for exanple 4yom0.5 to 5 bar). In general,
the reaction is carried out at atnospheric pressure. The conpounds of the
general fornulae (V), (VI), (MI1l), (XI) and (XIl) are 15 commercially
avail abl e, known fromthe literature or can be prepared anal ogously to
processes known fromthe literature. The process according to the invention

can b 10501 e o SRR SOSN8 o30S St on Tl
S Raney i chel P ibne PAEEn SN Ryl SR me Rl it Raltied of 4
Pd(PPh3) 2C1, D, inaotemia2€e8 raJigGQiEfroh5+ﬂl30°C2@ Siioedro Zive the product (X); if R?
5 and R’ are both not hydrogen and A represents CH, the reaction is preferably carried
out in a temperature range of from 0°C to +50°C to give the product (IX). The

reaction can be carried out at atmospheric, elevated or reduced pressure (for example

from 0.5 to 5 bar). In general, the reaction is carried out at atmospheric pressure.

10 Reducing agents suitable for process step (IX) or (X) — (II) are borohydrides,
alumimium hydrides or silicon hydrides, such as, for example, borane, diborane,
sodium borohydride, sodium cyanoborohydride, lithium aluminium hydride or
triethylsilane, if appropriate in the presence of an acid or Lewis acid, such as, for
example, acetic acid, trifluoroacetic acid, aluminium trichloride or boron trifluoride,

15 or hydrogenation with hydrogen in the presence of a suitable catalyst, such as, for
example, palladium on activated carbon, platinum oxide or Raney nickel. In the case
of compounds of the general formula (X) in which A represents N, preference is
given to hydrogenation using Raney nickel as catalyst, and if A in (X) represents CH,
preference is given to reduction with sodium cyanoborohydride. In the case of

20 compounds of the general formula (IX), preference is given to using sodium

borohydnde.

Suitable solvents for process step (IX) or (X) — (1) are, for exampile, ethers, such as
diethyl ether, dioxane, tetrahydrofuran, glycol dimethyl ether or diethylene glycol
25 dimethyl ether, alcohols, such as methanol, ethanol, n-propancl, isopropanol,
n-butanol or tert-butanol, or hydrocarbons, such as benzene, xylene, toluene, hexane,
cyclohexane or mineral oil fractions, or other solvents, such as acetonitrile, acetic
acid or water. It is also possible to use mixtures of the solvents mentioned. For the
hydrogenation of the compounds of the general formula (X) in which A represents N,
30 preference is given to using ethanol, and for the reduction in the case where A in (X)

represents CH, preference is given to using acetic acid, a large excess of which is




HO'B.OH fl NH2 a) NNNH 2 H a) NaN2, SnCl2, HCl; b) TFA, 35C, c) NaBH4,
CH3OH, -10C, d) THF, TEA, 5 -5C, e) KOH, THF/ H20, RT; f) Pd catal yst, DME,

Na2CO3. 60C, 14 h [literature for reaction steps b, c): P.E Miligres, I.
Houpis, K Rossen, A Mlina, J. Sager, M, Upadhyay, KM Wells, R A
Reaner, J.E. Lynch, D. Askin, R P. Volante, P.J. Reider, Tetrahedron 1997,
53, 10983-10992]. -27 The conpounds of the formula (1) according to the
i.nvention have a surprising and useful spectrum of pharnmacol ogical activity
and can t her ef 89897 assbip Be pdvang epent apdgimalienseusly iservpans iselykatr Foothe

treating disor .in Lch the PPAR delta,i.nhibi is. activiated. In
particular, t h%?hé%oen %f:’JYIH% é%xpgoqngrs O{i\ﬁéeﬁqnﬁrdl EW?%@S*%%&F“&? EH¥P OU§[gt he 5
prophyl axis of ; pyGA! 8f Akibhfd13mA tbRBnaRd duptl L EShENOSHS
after coronary angioplasty or st eml:;“ltll ng. t#hﬂéleg@ﬁ)p%tﬁ}%%g%@%t(ﬁé”f%i@r R
accordi ng to tiditiomyEhiol Omobsfirifinefoacealel ¢idd i b 2 oo fffym t naat)i g stroke, CNS
di sorders, Alzheiner's, osteoporosis, arteriosclerosis and

hyper chol®sterol aem a, for increasing pathologically |low HDL | evels and for

| owering el ev d triaglyceri and |DL levels. 10 In addition, they can be
Loed 100 T oue Thcrepbidh i ohert Gy Saed G ip SYerabrraiiey BRI SUGHA RS

I i ntol , ' i ] [ pigaem d high bl god
bressure ow ng T [N v Lep LRSS P A PRET DBt B BieTmy

novel active caspelostsnGaasmperaagktanigs oeresh Al INE 1912009, HARHaL B rellittiohd
conbination with other active conpounds, preferably fromthe group of the
CETP i nhi bi t or@f tha gempeunsis {20sand ) iiw wherdnt sepresghiostHhis peferabdy cartiad out in

o 0 L% A, BEUE S MY PSS oS b B L

expressi on, sOu@ogherRY MdVaRiSor reduced pressure (for example from 0.5 to 150 bar).
Whereas the hydrogenation of the compounds (X) in which A represents N is
preferably carried out in a pressure range of from 50 to 150 bar of hydrogen, the
reduction of the compounds (IX) or (X) in which A represents CH is generally

15 carried out at atmospheric pressure.

The compounds of the general formula (Il) are known or can be prepared
analogously to processes known from the literature, for example by initially

converting a compound of the general formula (XI)

20
XH

(XD,

in which R(’, R’ and X are each as defined above,

25 with a compound of the general formula (XII)




i nhi bitors, ACAT inhibitors, perfusion pronoters, platelet aggregation

i nhibitors, 20 anticoagul ants, angiotensin Il receptor antagonists,

chol esterol absorption inhibitors, MIP inhibitors, aldolase reductase
i'nhibitors, fibrates, niacin, anorectics, Jipase inhibitors and PPAR-a
and/ or PPAR-y agonists. Further conbinations with anti- inflamuatory agents,
for exanple COX-2 inhibitors, NEP inhibitors, ECE inhibitors, vasopeptidase
i.nhi bitors, al dose reduction inhibitors,g anti oxi dants, cytostatics, 25
perfusion pronoters and anorectics @fe fpossible. The conpounds according to
the invention are in each case preferghbly~onbined with an antidi abetic or a
plurality of antidiabetics mentiongd”i nyt'he~Rote Liste 2002/11, Chapter 12,
-28 with one or nore antithronbotics, by way of(Xkanple and by way of
preference fromthe group of the platel & aggregation inhibitors or the
anticoagul ants, with one or nore anti hypertensives, by way of exanple and by
way of 5 preference fromthe group of the cal ci um antagoni sts, angi otensin
Al'l antagoni s; : Siﬁﬂq i t s and the diuretics and/or

wi th one or nﬁ%émP@%Fd me gg%%%?ﬁ?ﬁ%&?@g%ﬁéhgétive conpounds fromthe group
of the thyroid receptor agonists, cholesterol synthesis inhibitors such as,
by way of exanple and by way of preference, HMG CoA reductase or 10 squal ene
synt hesi s5 i nhiipi sroriggrt AGEnt mhithe poassnceMPAT ai bdsie bintcosconfPARd @yt gereral
fibrates, chol gesterol._absorption inhibitors, lipase inhibitors, polyneric
bile acid abs Xﬂﬁ)poprotein(a) ant agoni sts. Antidi abetics are to be
under st ood as neani ng, by way of exanple or by way of 15 preference,
insulin and insulin derivatives, and also orally active hypogl ycaeni cs.

Here, insulin and insulin derivatives incl@de both insulins of animal, human
or biotechnol ogical origin, anByalso Qi xtfiresqthereof. 20 The orally active
hypogl ycaem cs i ncl ude, by way of A ang”by way of preference,

sul phonyl ureas, biguadi nes, neg erivatiﬁggh)oxoadiazolidinones,

10 in which Rf’, R’, R®, R?, X and T are each as defined above,

and then reacting this compound with chlorosulphonic acid [cf., for example,
P.D. Edwards, R.C. Mauger, K.M. Cottrell, F.X. Morris, K.K. Pine, M.A. Sylvester,
C.W. Scott, S.T. Furlong, Bioorg. Med. Chem. Lett. 2000, 10, 2291-2294].
15
Inert solvents for process step (XI) + (XII) — (XIID) are, for example, ethers, such as
diethyl ether, dioxane, tetrahydrofuran, glycol dimethyl ether or diethylene glycol
dimethyl ether, hydrocarbons, such as benzene, xylene, toluene, hexane, cyclohexane
or mineral oil fractions, or other solvents, such as acetone, dimethylformamide,
20 dimethyl sulphoxide, acetonitrile or N-methylpyrrolidinone. It is also possible to use
mixtures of the solvents mentioned. Preference is given to dimethylformamide or

acetone.

Suitable bases for process step (X1} + (XII) — (XIII) are the customary inorganic or
25 organic bases. These preferably include alkali metal hydroxides, such as, for

example, lithium hydroxide, sodium hydroxide or potassium hydroxide, alkali metal



t hi azol i ndi nedi ones, gl ucosidase inhibitors, glucagon antagonists, G.P-I
agonists, insulin sensitizers, inhibitors of |iver enzynes involved in the
stinmulation of gluconeogenesis and/ or glycogenol ysis, nodul ators of glucose
upt ake and potassi um 25 channel openers, jj%: exanpl e those disclosed in WO
97/ 26265 and WD 99/03861 by Novo Nordisk ‘AlS. In a preferred enbodi nent of
the invention, the conpounds nentioned are adm nistered in conbination with
insulin. 30 In a Egeferred enbodi ment of the invention, the conpounds

menti oned are oalkilmiesanh setal wathondienavilons swidium garbohgié qovdssiumearbamattoras,
by way of exanpl.e and _.-29 b of preference, tol butam de, glibenc|lam de,
gl i mepiride, gtApPD;Gebogpte. é‘l“%@%&ﬂ%&dn&% %CE@@F%&P@&W&%@@WIWW@

invention, theggeq S i are Wl dyn conbination with a
bi guani de, suclﬁaggp aﬁg?ghbﬁggﬁ%@% g#ﬁdgsﬂhagé&ﬁﬁgpggpgﬁgﬁggﬁﬁﬁg??anine.
I'n a preferr edNentthdpipentinef Partieulhrprefttdnee s dgih@] S YIRRU O afBRkiconed are

adm nistered in conbination with a neglitinde derivative, such as, by way of

10 exanpl® and by way of preference, repaglinide or nateglinide. In a

referred enbodi nent .of the invention, the ounds nentioned are
gdm’ nistered i ﬂerfoﬁ’ﬁi%ﬁet [sgimripYed 1 aﬁlﬂﬂﬁ“ﬁéﬂﬁ%‘q&g]om %tp,refFEﬁb?Ye&ﬁfﬁp]i © 3.m8h t he

cl ass of i azglinlipBsi0UEReoSELY @5 pofbiu Yoo il (AT © and by vay of

preference, 15 pioglitazon rosi azone. t'n’a preferred enbodi nent of
the invention, the conpounds nentioned are admnistered in conbination with
a m xed PPAR al pha/ gamma agoni st, such as, by way of exanple and by way of
preference, G Ti6rErnoy figegneraldy sayriedGWt2®34  terRperGwWR08544 of Autin8RH2C AVE

8134, AVE 0847 -0767, P-297) ., -242. i thronbotics are to, be
under st obd as nEAn nd’zrefﬁé}flé\ﬁk’/afrzc’& %Fgfzt%rﬁégpcgf FEHER 30y Bfn tARed Wl pAlof
the platel et aggiogsihicOdetdidd & b@icid piddbite #or ePdYIBYrof 0 A3TRLS. ﬂlr&neral,

the reaction is carried out at atmospheric pressure.

The compounds of the general formulae (V), (VI), (VIII), (XI) and (XII) are
15 commercially available, known from the literature or can be prepared analogously to

processes known from the literature.

The process according to the invention can be illustrated by reactions scheme 1 and 2

below:




by way of preference, aspirin, clopidogrel, ticlopidine, dipyridanole, or of
the 25 anticoagulants. In a preferred enbodi nent of the invention, the
conpounds nentioned are admnistered in conbination with a thromnbin

i'nhi bitor, such as, by way of exanple and,by way of preference,

xi mel agatran, nelagatran, bivalirudin, clexane. 30 -30 In a preferred

enbodi nent of the invention, the conpounds nentioned are admnistered in
conmbi nation with a GPlIb-11la antagonist, such as, by way of exanple and by
way of preferefiekemelrofiban, abciximab. 5 In a preferred enbodi nent of the
i nvention, the conpounds nentioned are admnistered in conbination with a
factor Xa inhibitor, such as, by way of exanple and by way of preference,
DX 9065a, DPC 9686, ATV 803. In ap red enbodi mrent of the invention, the
conmpounds nention@d dre 10 adm ni st in conmbinatiomw th heparin or |ow
mol ecul ar wei ght hE demi vative gNﬁreferr d ¢lpbodi mend)_of the
invention, the conpQunds2nentioned arel, a&ni pstered Y n onbination with a
vitam n K antagoni St, such as, by way Bf 15 exanple and by way of

pref erence, coumgsCroreAnti hypertensives are to be understood as neani ng, by
way of exanple and by way of preference, conpounds fromthe group of the
cal ci um ant agoni sts, such as, by way of exanple and by way of preference,

t he conpounds ni pfedi pine, verapam |, 20 dilitazem angiotensin, All

ant agoni sts, ACE i nhi bi gors, beta bl ockers, Qﬂd al so the diCHgetics. In a
preferred enmbodiment of/the inventioR, the conpounds nefti gf

adm ni stered i n cynbr iﬁg mﬁ% an an t qf al pha$s ; 25 In a
preferred enbodi t i i on, nﬂgunﬂs neﬁtis"-d ake%?
adm nistered in co 5inabiion W th reserpi5 i noxi di |, diazoxide, 0=

di hydr al azi ne, R R CH

3

CH, CH,
0
Pu ¢
OH
0
0\
CH

3

5 a) NaNO,, SnCl;, HCI; b) CH3CH,0H, RT; ¢) ZnCl;, 170°C, 30 min; d) NaCNBH;,
CH,COOH, 35°C, 16 h; for A = N: Raney nickel, 180°C, 80 bar H,, ¢) DMAP, TEA,
CH;Cl,, RT; f) Pd(PPh;),Cl, DMF, ag. Na,COj3;, 100°C, 15 h.



hydr al azi ne, and al so nitric oxide-rel easi ng conpounds, such as, by way of
exanple and by way of preference, glycerol nitrate or nitroprusside sodi um
30 -31 In a preferred enbodi nrent of the invention, the conpounds nentioned
are admnistered in conbination with an apgiotensin All antagonist, such
as, by way of exanple and by way of prefeirence, |osartan, val sartan,
telmsartan. 5 In a preferred enbodi nent of the invention, the conpounds
nentioned are admnistered in conbination with an ACE inhibitor, such as,
by way of examichemgd by way of preference, enalapril, captopril. In a
preferred enbodi nent of the invention, the conpounds nentioned are 10
adm ni stered in conbination with a beta bl ocker, ,sugh as, by way of exanple

and by way of preference, propranolol, atenoloR a preferred enbodi nent
of the invention, the conpounds nquioned are admgnistered in fpnnination
gk preffer ence,
0

with a diureticB~gutl as, by way o sivgl e and by way &5 of
furosem de. Lipid boI i's i fyint s ar eiﬁb.be un as
meani ng, by way of ~®Xampl e and by way™0 +afier ence, conp L omt he

group of the thyroid recéptor agoni sts, chiol esterols synthesis ynhibitors,
such as HMG CoA reductase or squal ene 20 synthesis inhibitors, ACAT
i nhibitors, MIP inhibitors, PPAR agonists, fibrates, cholesterol absorption

inhibitors, lipase inhibitors, polyneric bhieRacid absor bers, 2 o3
| i poprotein(a) antagopysts. In a pregerrgd gnmbodi ment of ghe inveptron, the
conpounds nentionegd arfe® 25 admi nisterp N gonbi nation wth ' oi d

and by way of p arence,

receptor agoniq%hﬂs 3

D-t hyroxi ne, 3, ,§'- odgt rthpe (T3), _§;§523425, axitirome (\CGS
26214). In a pref&red enbodi ent” of the i@Vention, the conpound¥ tentioned
are 30 adm nistered indgonbimation with a $4 e syntéesi s i nhit

such as, by way of exanpt*e and by way of p S}

X X
0 _>—OH
0 \—cH, 0
) I
~B<
HO™ " ~OH
f)
—
CH,
X
o
0

a) NaNO;, SnCl;, HCI; b) TFA, 35°C; ¢) NaBH,;, CH;OH, -10°C; d) THF, TEA,

5 -5°C; e) KOH, THF/H;0, RT; f) Pd catalyst, DME, Na,COs. 60°C, 14 h [literature
for reaction steps b, c): P.E. Maligres, 1. Houpis, K. Rossen, A. Molina, J. Sager,
V. Upadhyay, K.M. Wells, R.A.Reamer, J.E.Lynch, D. Askin, R.P. Volante,
P.J. Reider, Tetrahedron 1997, 53, 10983-10992].




-32 In a preferred enbodi nent of the invention, the conpounds nentioned are
adm ni stered in conbination with an ACAT inhibitor, such as, by way of

exanpl e and by way of preference, avasinmbe. 5 In a preferred enbodi ment of
t'he invention, the conpounds nentioned are,; adm nistered in conmbination wth
a chol esterol absorption inhibitor, such as, by way of exanple and by way of
preference, ezetimbe, tiqueside, pamaquesi de In a preferred enbodi nent of
the invention, the conpounds nmentioned are 10 admi nistered in conbination
with an MIP i nlﬁh@bompou@acﬁthﬁsforbyaia/\élj/a@brcﬁmrrpﬂe iamjniobyﬁa\my sofprpmgf mvdence,

i npl i tapi de, BM5-.201038, R-103757. ? preferred e nt of, the

i nvention, theY¥s raim A RapRuelogical agiiviynfnst eAtother orgg?’?b‘r‘ﬁei%taﬁd’ﬁrwi h a

PPAR al pha agop), fc%m s ringzr p}cofﬁ fggégﬂhg tl}#)ﬂ%rsjiﬁ.\{'ﬂlpﬁ &%%AI?HQ?JD nH{b"i‘t%‘Fxs

cl of i brate, beza rozil "or 'such a

exanpl e and byaMpyated. IR pRARLBIACHey @& HxdBle @Nrgﬁﬂné,coko\fra%lﬁ&mm@éase NSra‘%O In

a preferred embodi ment of the |nvent|on t he conpounds nentioned are 20
admi ni st ef ed i propbylbkinac mmyoam@l'ﬂp'ﬂnlfanmcm tand , fos ubh tafza,tmbyt vxéyesjcnoe)éanﬁﬂe and
by way of preference, ,to etra - 5239 414 JT 70 ref erred
enbodi ment of EHEDIHGBRIOPERY drHEN ép%‘ﬂ%nﬁ?élﬁfj oh arording (a e n

conbi nati on w th

exanpl e and by’“\k’é@“‘;ﬁ %Pgéﬁgﬁégéﬂnﬁlggﬁggeﬁﬂ%‘g% i '?:gkgsgrd fs%rdé%' Z%lgliélmb?/\/
409544, AVE 806§eop%y&1§134nep%éaeﬂﬁﬁ7 M4~ O rOperChdRtetBiGpmiad\Z- BA2. iddieding
preferred enbodi nent of the invention, the conpounds nentioned are

adni ni st er ed i patbologically loonHRLt lavels hmda@:séowqtmgmh‘v’@ted tg glyterals ang§- Dialgvels.

exanpl e b pre eren orlistat 3 ref rred enhodi nent

of the i ent i g’h X‘P ’ctgf?b 3’ H%‘Hmﬁr%’es%n‘? ?ﬁeéetse ‘8’ trg mgorﬂf)tf’ 15 on

wi th a pol yner a way

of preference, kﬁﬁp‘?&egt(gr g%engﬁ&g%ﬂéest%gﬁﬁggaﬁlgwg%ﬁdae%@%h%@qul&)ﬁ
pressure owing to insulin resistance), hepatic fibrosis and cancer.

The novel active compounds can be administered alone or, if required, in
15 combination with other active compounds, preferably from the group of the CETP
inhibitors, antidiabetics, antioxidants, cytostatics, calcium antagonists, antihyper-
tensives, thyroid hormones and/or thyroid mimetics, inhibitors of HMG-CoA
reductase, inhibitors of HMG-CoA reductase expression, squalene synthesis
inhibitors, ACAT inhibitors, perfusion promoters, platelet aggregation inhibitors,
20 anticoagulants, angiotensin Il receptor antagonists, cholesterol absorption inhibitors,
MTP inhibitors, aldolase reductase inhibitors, fibrates, niacin, anorectics, lipase
inhibitors and PPAR-o and/or PPAR-y agonists. Further combinations with ant-
inflammatory agents, for example COX-2 inhibitors, NEP inhibitors, ECE inhibitors,
vasopeptidase inhibitors, aldose reduction inhibitors, antioxidants, cytostatics,

25 perfusion promoters and anorectics are possible.

The compounds according to the invention are in each case preferably combined
with an antidiabetic or a plurality of antidiabetics mentioned in the Rote Liste

2002/11, Chapter 12,




Chol estaCel, colestimde. 5 In a preferred enbodi nent of the invention, the
conpounds nentioned are adm nistered in conbination with a |ipoprotein(a)
ant agoni st, such as, by way of exanple and by way of preference, gentabene
cal cium (Cl -1027) or nicotinic acid. 10 Inga preferred enbodi ment of the

i nvention, the conmpounds nentioned are adm nistered in conbination with an
ant agoni st of the niacin receptor. In a preferred enbodi nent of the
invention, the conpounds nentioned are admnistered in conbination with an
LDL receptor induce¥rith igneThe marg eantithyambbtics, pnowiagest exarmplaadridoby why tdfe

conpounds of the fornulae ( t [11) with HMG CoA reductase inhibitors
fromthe class of tmgpegetnﬁ?if:ﬁ%‘? @’ﬁcgmélg, oﬁg;;he \B&%}N‘%tf ABTEEAN08 5&‘8’115’595 Wayths
preference, |ovastaljhb,sihyastatin, pravastatin, fluvastatin,
atorvastatin, rosuvastatin and cerivastatin, pitavastatin. 20 The activity

of the conpounds acwil dinBgort mokdh@ntiRAtANVEsC BN Wey X aanplk afdby exaradl e,
invitro by the transactivation assay described in the experinental section.
The acti ity of theprelgmpeeinidematicogthupgof she hnaldiumenttignmistsy sigaensam AH

exam ned, 25 for ex | e he.tests described, in the experinental
section. Suitable a?d’gqrgc)ff‘?{sr gﬁ%‘ﬂﬁﬂbﬁﬁsg?tﬁgﬁ)ﬁ[ﬂ?ﬁ ﬁi_‘%h@rdi“!‘fﬁtl?st% npounds of
the general  formulgg 'o}leaJremﬁ%e' li 'E%Qﬂ%l?@nﬁﬂa%‘d[rgilﬁgra%iibé"&oﬁ%ﬂifds frof: tn@r al .
parenteral, inhalative, nasal, sublingual, rec T external, for exanple

transdermal, or | ocgbup sfibb tlasoidiredep® agod st dolektdrd] Rgnta@sEinhibitorsRuabs Or
stents. In the case of parenteral adm nistration, particular nmention has to
be made of i ntraverdusayieft example dndr byrivays ob auefarsaen SHME Cadniredustasaitaron,

for exa e as a subcut aneous depot. .Pref ce i.s. giv o. oral or
par ent eggi adni ni stsrqéf%’ﬁle%%.s Py B‘é‘}“‘tbllt(?{fr a{g& eflgpé'ﬁ‘%é_ @%i‘ygwl?‘é’ dJritR
adm ni stration. Hergonkhe &bfkdie SRIIRAMDOS HEEHHBE %i:fﬂ@tqlﬁﬁge O[hhﬁﬂ?r%'r{, own

or in the form of preparations. Preparations sui e for ora
adm ni stration are,palyherc lald &id stabibetss lipoprotein(a) antagonists.

Antidiabetics are to be understood as meaning, by way of example or by way of

15 preference, insulin and insulin derivatives, and also orally active hypoglycaemics.

Here, insulin and insulin derivatives include both insulins of animal, human or

biotechnological origin, and also mixtures thereof.

20 The orally active hypoglycaemics include, by way of example and by way of
preference, sulphonyl ureas, biguadines, meglitinide derivatives, oxoadiazolidinones,
thiazolindmediones, giucosidase inhibitors, glucagon antagonists, GLP-1 agomists,
insulin sensitizers, inhibitors of liver enzymes involved in the stimulation of
gluconeogenesis and/or glycogenolysis, modulators of glucose uptake and potassium

25 channel openers, for example those disclosed in WO 97/26265 and WO 99/03861 by
Novo Nordisk A/S.

In a preferred embodiment of the invention, the compounds mentioned are
administered in combination with insulin.

30
In a preferred embodiment of the invention, the compounds mentioned are

administered in combination with a sulphonyl urea, such as, by way of example and



capsul es, pellets, sugar-coated tablets, pills, granules, solid and liquid
aerosol s, syrups, enulsions, suspensions and solutions. Here, the active
conpound has to be present in such an anount that a therapeutic effect is
obtained. In general, the active conpouq%gqan be present in a concentration
of fromO0.1 to 100% by weight, in 10 particular fromO0.5 to 90% by wei ght,
preferably from5 to 80% by weight. In particular, the concentration of
active conmpound should be 0.5 to 90% by weight, i.e. the active conpound
shoul d be presBhtwin efmiuefereneaf talbitamde; ogliteaclamidee gdasemade.r atigzidet atred.
15 To this end gﬁhe active conmpounds can be converted in a manner known per
se into the c@ %W%ﬁy preparations. This is carried out using inert

non-t oxi ¢ pharmaceutically acceptable carriers, auxiliaries, solvents,

vehi cles, emulsifiers and/or dispersants. Auxiliaries which may be nentioned

are, for exanpheza pedferfed R@Mbotitént 6f 3R @ventdns Ghy %Hzﬁpouﬁﬂ;ﬁhné‘fﬂionf?@r are
exanpl e, paraffins, vegetable oils (for exanple sesane oil), alcohols (for
exanpl e eip hanoddmigisiesed 1 gombjngteast with faokigesrads Isactpad, yhot Wigy ehexaghple ehd by
solid carriers suph és natural or synthetic ground mnerals (for exanple
talc or silichPeR)PreisTruge. met npl e lactose), enulsifiers, dispersants
(for exanple polyvinylpyrrolidone) and glidants (for exanple nmagnesi um

sul phate). 25 In the case of oral adm nistration, tablets nmay, of course,

al so contain addiat pudaralembodinandolinhei nvaitodn, tthgeddngfouild néfldntd vas such
as starch, gelatine and the |ike. Aqueous preparations for oral

adni ni st r at i oredepistasd e roepthinatignpy it ea fmeglivnde deipatoieersuclorascby ovantof. 30

-351Int case of ;oral. adm ni stration .eference .is.given to adm ni stering
dosages of fromBo Qyowg%qrﬁ%{enﬁ,é?%%md? OfP?)tﬁglﬁl.%‘%S to 3 ng/ kg, of body
wei ght per 24 hours. 5 The working exanples below illustrate the invention.

The invention is not limted to the exanples.
In a preferred embodiment of the invention, the compounds mentioned are

administered in combination with a PPAR gamma agonist, for example from the
class of thiazolidinediones, such as, by way of example and by way of preference,

15 pioglitazone or rosiglitazone.

In a preferred embodiment of the invention, the compounds mentioned are

administered i combination with a mixed PPAR alpha/gamma agonist, such as, by

way of example and by way of preference, GI-262570 (farglitazar), GW 2331,
20 GW 409544, AVE 8042, AVE 8134, AVE 0847, MK-0767 (KRP-297), AZ-242.

Antithrombotics are to be understood as meaning, by way of preference, compounds
from the group of the platelet aggregation inhibitors, such as, by way of example and
by way of preference, aspirin, clopidogrel, ticlopidine, dipyridamole, or of the

25 anticoagulants.

In a preferred embodiment of the invention, the compounds mentioned are
administered in combination with a thrombin inhibitor, such as, by way of example

and by way of preference, ximelagatran, melagatran, bivalirudin, clexane.

30



-36 LG/ MS net hods: Method A1 columm: Waters Symmetry C18 50 x 2.1 mm 3.5
gm 0.5 mM/mn; A acetonitrile + 0.1 %formc acid, B. water + 0.1 %
formc acid; O min 10%A, 5 4 mn 90%A; 40C. Method B: instrunent:

Fi nni gan MAT 900S, TSP: P4000, AS3000, UV39ROHR, colum: Symmetry C 18, 150
mmx 2.1 mm 5.0 j.m nobile phase C. watefr, nobile phase B: water + 0.3
gll 35% strength hydrochloric acid, nobile phase 10 A: acetonitrile;
gradient: 0.0 min 2% A - 2.5 mn 95%A - 5 mn 95%A; oven: 70C flow rate:
1.2 m/nin; Uinet deeleprd cmbodimeniviedf hhg @venwen,r thee sompiirgis o mestor@datate o

LCZ, HP 1100; Lum;. Symmetry. C.18, . 50 .1 mm 3.5 nobi | e phase A
acetonitrile +g%?flm£rf§rlﬁi Eoralglina%owm é @%ﬂﬁge‘mﬁg%’g?m & 1036049 f ¢
aci d; gradient éxaQnélnp ?-ld'l%@%6fpf’éfé}c&egioi]r86_ﬁ§%goab€ixhﬁ 5.0 min 90% A; oven: 40C

flowrate: 0.5 nl/ det ecti on: rrm thod D: instrunent:

M cromass Platform LCZ, HPlI 100; columm: Symmetry C18, 50 mmx 2.1 mm 3.5
gm nobile phase A: acetonitrile + 0. 1% form c acid, nobile 20 phase B:

wat er + 051 % fibraiRieigard; crapediment of othg ifvienti@ns te* campoyrids BBotionkd- ares. 0
mn 90% A; oven; 40C. flowrate: 0.5 m/mn;, W, detection: 208-400 rim
Vethod E i nat MIRERTeret FofRiodion itk fELEXa THEPRG0 GU g bnaysrvaiple Cis,
50 M x 2.1 MMy Bepwdibf fRRIrkR e PHRSAD6A. FEEHHG ik + 0.5%formc acid,
nobi | e 25 phase B:)5vva erﬁg (5 5(%pl?orm c aci d?)%gl’rngi éedrai)’f: 0.0 min 90% A- 4.0
mn 10% A -a 6.0 mn 10%A;, oven: 50C, flowrate: 0.5 m/mn; UV detection:
208-400 rim Method F, instrunent: M cromass TOF- MUX-Interface/ Wat ers600;
colum:  YMC- OBs aa@refsgedmembadimengmof 3ths  ipveniéigmethst gpmpords; mehiamedanes 0. 8

m | min; bi, b e : topitril 0. 05% f or i id, ile phase B
vt or v 00059 PERIASE (X, SEBUANGN WG femint”gv R ol e oo i
70% A -+ 3.1 nileriva®io8e A - 37 GUVE: |

In a preferred embodiment of the invention, the compounds mentioned are
administered in combination with a vitamin K antagonist, such as, by way of

15 example and by way of preference, coumarin.

Antihypertensives are to be understood as meaning, by way of example and by way
of preference, compounds from the group of the calcium antagonists, such as, by way
of example and by way of preference, the compounds nipfedipine, verapamil,
20 dilitazem, angiotensin, AlIl antagonists, ACE inhibitors, beta blockers, and also the

diuretics.

In a preferred embodiment of the invention, the compounds mentioned are
administered in combination with an antagonist of alpha 1 receptors.

25

In a preferred embodiment of the invention, the compounds mentioned are

administered in combination with reserpine, minoxidil, diazoxide, dihydralazine,
hydralazine, and also nitric oxide-releasing compounds, such as, by way of example

and by way of preference, glycerol nitrate or nitroprusside sodium.

30




Carrier gas: Flowrate: Initial tenperature: 5 Tenperature gradient:
Colum: Initial tinme: Front injector tenp.: 250C helium 1.5 mM/mn 60C
14C/ mn to 300C, then 1 mn const. 300C HP-5 30 mx 320 gmx 0.25 m(film
t-hi ckness) 2 min 10 Abbreviations used: ahls. absolute ag. aqueous DVAP
4- NN- di et hyl am nopyn- dine DME 1, 2-di net'hoxyet hane DWVF

N, N- di net hyl f or mam de DMSO di net hyl sul phoxi de ESI el ectrospray ionization
(M5) GC gas chromatography LC-MS |iquid chromatography-coupl ed nass
spectroscopy NBanamiersgse embodsnmy dMVthe| ipeedtan, wWee gdumpdvRdy uotrdmnedragmaet i ¢

resonance spectyasco .Rf retention index (TLC roomtenperature Rt
retention t Pw&@bﬁkﬁ% in' Combination With an ang;o'gensm)Aﬂntagomst, such as, by way of

example and by way of preference, losartan, valsartan, telmisartan.

5 In a preferred embodiment of the invention, the compounds mentioned are
administered in combination with an ACE inhibitor, such as, by way of example and

by way of preference, enalapril, captopril.

In a preferred embodiment of the invention, the compounds mentioned are
10 administered in combination with a beta blocker, such as, by way of example and by

way of preference, propranolol, atenolol.

In a preferred embodiment of the invention, the compounds mentioned are
administered in combination with a diuretic, such as, by way of example and by way

15 of preference, furosemide.

Lipid metabolism-modifying agents are to be understood as meaning, by way of
example and by way of preference, compounds from the group of the thyroid receptor
agonists, cholesterols synthesis inhibitors, sach as HMG-CoA reductase or squalene
20 synthesis inhibitors, ACAT inhibitors, MTP inhibitors, PPAR agonists, fibrates,
cholesterol absorption inhibitors, lipase inhibitors, polymeric bile acid absorbers,

lipoprotein(a) antagonists.

In a preferred embodiment of the invention, the compounds mentioned are

25 administered in combination with a thyroid receptor agonist, such as, by way of
example and by way of preference, D-thyroxine, 3,5,3’-triiodothyronine (T3),
CGS 23425, axitirome (CGS 26214).

In a preferred embodiment of the invention, the compounds mentioned are
30 administered in combination with a squalene synthesis inhibitor, such as, by way of

example and by way of preference, BMS-188494, TAK 457.




TEA triethylamne TFA trifluoroacetic acid THE tetrahydrofuran -38 Wrking
exanpl es: Exanple 1 [4-({

3-1sopropyl -7-net hyl -5-[4-(trifluoronethyl)phenyl]-2,3-di hydro-1 Hindol- |
-yl 1 - 5 sul phonyl) - 2- net hyl phenoxy] acetig2 acid Step a): 10

1- (4- Brono- 2- et hyl phenyl ) hydrazine In 190" of concentrated hydrochloric
acid, 50 g (267.7 mmol) of 4-brono- 15 2-nethylaniline are heated at 80C for
30 min. After cooling to 5C, 18.5 g (267.7 mml) of sodiumnitrite in 95 n
of water are adled pfelsped sembodiment pér thed imfenti®o hen compeends3mentinade sreof

stirring at 5C_,the reaction,m xture . s .dropwi se. over a period of 45
Tih Lo a col ut POTBHEERAN GOPBAIO YO 1 Aleh] GHBET Aol B “Bb OLAEEH r at ed
hydrochl oric agj ALt oF pafdiideNSasthn@i N at RT, the suspension is made 20

al kal i ne usi ng%g(g%sta engt quaqu’eouag sog]i um hydr oxi de sol ution. The
precipitate is filtered off and extracted repeatedly w th dichl oronethane
and ethyl acetate. The conbined organi c phases are dried over nmagnesi um

sul phate &nd cdncerpretered. emhodiment \odsthe3 inpregtigs 1 theo fcompewrds) mehtienrd BFoduct
as beige crystals. .-3

201 (MiEY + & eBUBjmised TEFOmRIEoL Sap Aol RSP ROttt o e e o
10 ethanol . and 58t BT e L e e AR e e " e e s
stirred at
In a preferred embodiment of the invention, the compounds mentioned are
10 administered in combination with an MTP inhibitor, such as, by way of example and

by way of preference, implitapide, BMS-201038, R-103757.

In a preferred embodiment of the invention, the compounds mentioned are
administered in combination with a PPAR alpha agonist, such as, for example, the

15 fibrates fenobfibrate, clofibrate, bezafibrate, ciprofibrate, gemfibrozil or such as, by
way of example and by way of preference, GW 9578, GW 7647, LY-518674 or
NS-220.

In a preferred embodiment of the invention, the compounds mentioned are
20 administered in combination a CEPT inhibitor, such as, by way of example and by

way of preference, torcetrapib (CP-5239 414), JJT-705.

In a preferred embodiment of the invention, the compounds mentioned are
administered in combination with a mixed PPAR alpha/gamma agonist, such as, by

25 way of example and by way of preference, GI-262570 (farglitazar), GW 2331,
GW 409544, AVE 8042, AVE 8134, AVE 0847, MK-0767 (KRP-297), AZ-242.

In a preferred embodiment of the invention, the compounds mentioned are
administered in combination with a lipase inhibitor, such as, by way of example and

30 by way of preference, orlistat.




RT for 30 mnutes and the solvent is then renoved under reduced pressure and
the internediate is, wthout further purification, nelted at 170C with 5.2
g (38 mmol) of anhydrous zinc chloride. After 30-45 mn, the nelt is cool ed
to RT, taken up in dichloronethane and exifacted with dilute hydrochloric
acid and water. The organic 15 phase is dried over magnesi um sul phate and
the solvent is renpved under reduced pressure. The crude product is

di ssolved in ethyl acetate and purified on silica gel (nobile phase:

cycl ohexane/ et byi2 Rreleged gnbadimentripisthgi jnventiorp ghe( 4empopndshasnyyned b VS

(method B): R 3z 3. '-nr\/Bpén Sl pos) ;. nhz =.25 I\%gﬁ 20 1H NMR (300 ,
acet one- d6) : agmflé%e?]&? ¢ Eﬁ}'?g;,t%](asgol)gpﬁr}c %f’%gfl softpgr, S H}.-‘?% by(gay RN:DZ,
7.34 (s, 1 H), edanffle(8nd 1b Oo2&réfRrente, Hkhole@Prarlifd Edlesti

5- Br onp- 3-i sopropyl - 7- met h)!gil)‘fvﬁ%o?i ﬁaer C{—%l tE’JHB %64%1 g:lj (16. §St%l )COlgFowam’

5- br ono- 3- i sopChplestaliehedleytimidet i ndol e are dissolved in 30 m of glacial
acetic acid and, at RT, 5.1 g (81 mmol) of sodi um cyanoborohydnde are added
alittle & a time. The reaction nixture is warmed at 35C for 16 hours and

t hen hydrol yse j t r extracted twi.ce wth ethyl etate. The
extract is 10 rﬁ% 8%@%§S% ﬁ%%ﬁ%@i%ﬁaﬁ% 3%3“6%& |&8W¥°w§ﬁtﬁﬁﬁﬁ?%ﬁbeﬁh
under reduced pa@ERHERd in TRELEAMIE WRPQU rStefl DSAt¥Rist, stk ¥l b G@egyaﬁie and
purified on silica gel EEDbiIe phase: c§%?%hgxgﬁe/eéﬁyﬁ’acetatb 8:1 . This
gives 1.6 g (39%ampfleahdby yay of prekiBerorpgdrachb&)e caRtium (€1-202 Hion nidvBnickSIdoos) :
mz = 255 (MtH) + 15 ' H NVR (300 MHz, acetone-d6): $ = 0.85 (d, 3 H), 0.97
(d, 3H, 2.04 (m 1H), 2.81 (s, 3 H, 3.25(m 1 H), 3.42 (dd, | H), 3.58

(m 1 H 6. 961(s, ﬂre@red Teflfodithent of) thesﬁn%@nt%ri, the compounds mentioned are

admimistered in combination with an antagonist of the niacin receptor.

In a preferred embodiment of the invention, the compounds mentioned are
administered in combination with an LDL receptor inducer.

15
The invention also provides combinations of the compounds of the formulae (I) to
(IIT) with HMG-CoA reductase inhibitors from the class of the statins, such as, by
way of example and by way of preference, lovastatin, simvastatin, pravastatin,
fluvastatin, atorvastatin, rosuvastatin and cerivastatin, pitavastatin.

20
The activity of the compounds according to the invention can be examined, for

example, in vitro by the transactivation assay described in the experimental section.

The activity of the compounds according to the invention in vivo c¢an be examined,

25 for example, by the tests described in the experimental section.

Suitable administration forms for administering the compounds of the general
formula (I) are all customary administration forms, i.e. oral, parenteral, inhalative,
nasal, sublingual, rectal, extemal, for example transdermal, or local, such as, for
30 example, m the case of mmplants or stents. In the case of parenteral administration,

particular mention has to be made of intravenous, intramuscular and subcutaneous




Et hyl 2-nmet hyl phenoxyacetate 20 10.81 g (0.10 nol) of 2-nethyl phenol and
13.82 g (0.10 nol) of potassium carbonate are suspended in 100 m of

N, N- di met hyl f ormam de and stirred at 50C for 1 hour. 25 18.37 g (0.11 nol)
of ethyl bronpacetate are then added dropwse and the mxture is -41
stirred at 50C overnight. After cooling to roomtenperature, the mxture is
concentrated under reduced pressure, taken up in ethyl acetate and washed
three tinmes with water. The or[gani c phase is dried over sodium sul phate and

the sol vent i sadmpgisFatien. ey exampld@s ddsubeetsnapue depelgBrafeshmceds given| tatdrainorof

the residue gives . 18.5.0. .5 (.95% of theo f the desired product.  GC Ms:
R 19, 50 boRRt R HnigabgR Y EY et brefuetgtns E550 el o, -
1.29 (t, 3H), 2.29 (s, 3H), 4.26 (q, 2H), 4.62 (s, 2H, 6.70 (d, 1 H), 6.89
(dt, 1 H, 7.22 (t, 1 H, 7.25 (d, 1 H. 10 Step e): Ethyl

[ 4- (chl or osul pHereylthe Zetimet borhpivadoxy) baceindhste@dSod Fheédd Owad ¢:0inStheoloym aff

et hyl (2-pmet hyl phenoxy)acetate are initially charged in 250 m of

chl or of or tn andP'EB¥REeNS: Jrearatmsy syitpble gfopiryl adminktgtion @rehinter caliacitablets.e
slowy added dropw. s t he_sol uti The.reaction mxture is stirred at
RT for four ho%’l gﬁ)le%tn el[eﬁsénsuﬁ%rﬂ?o g"do?ﬁrgbetﬁ’c%“%tnﬁrag%f??’a%({héida'?cﬁrhgéldts?‘FFB%‘SW th
di chl or omet hangrgsh@miisiéHsY Sipensibiasid SINRRD el Mg a4 B : with
sat urat ed sodi %rl;]u%_l car b(l)na?e IpsoI ution and onceew’l th gat ur%%ﬁo%?g%%e

chl ori de sol ut pmesent Thheudh ant ameunit shatiai thetapansic effeads vatmedphageacandhé ha@ive

solvent is then renoved under reduced pressure. This gives 153 g (93% of
theory). LC I\/B“(W“r’i‘gocaﬁ) be Rresent3ngg cppgentration of from 0.1 to 100% by weight, in

10 particular from 0.5 to 90% by weight, preferably from 5 to 80% by weight. In
particular, the concentration of active compound should be 0.5 to 90% by weight, i.e.
the active compound should be present in amounts sufficient to reach the dosage

range stated.

15 To this end, the active compounds can be converted in a manner known per se into
the customary preparations. This is carried out using inert non-toxic pharmaceutically

acceptable cammers, auxiliaries, solvents, vehicles, emulsifiers and/or dispersants.

Auxilianies which may be mentioned are, for example: water, non-toxic organic
20 solvents, such as, for example, paraffins, vegetable oils (for example sesame oil),
alcohols (for example ethanol, glycerol), glycols (for example polyethylene glycol),
solid carriers, such as natural or synthetic ground minerals (for example talc or
silicates), sugar (for example lactose), emulsifiers, dispersants (for example
polyvinylpyrrolidone) and glidants (for example magnesium sulphate).
25
In the case of oral administration, tablets may, of course, also contain additives such
as sodium citrate, together with additives such as starch, gelatine and the like.
Aqueous preparations for oral administration may furthermore comprise flavour

improvers or colorants.
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25 M5 (ESIpos): mz =293 (MtH + ' H NWMR (300 MHz, CDC13): S = 1.31 (t, 3H),
2.36 (s, 3H, 4.28 (q, 2H), 4.75 (s, 2H), 6.81 (m 2H), 7.85 (m 2H). -42
Stepp: Ethyl (4-[(5-brono-3-isopropyl-7-nethyl-2,3-di hydro-1 Hindol- |
-yl ) sul phonyl]- 2 -nmethyl phenoxy} acetate & 2.5 g (9.8 mmol) of

5- brono- 3-i sopropyl - 7-nmet hyl i ndol i ne are di'ssolved in 20 m of
tetrahydrofuran, and 3 m (21 mmol) of triethylamne, 20 ng (0.16 mmol) of
DVAP and 2.8 (9.8 mml) of ethy

[ 4- (chl or osul pﬂbﬂw 9%29ﬁ@€ﬂyﬁdﬁh@ﬁk§%}qﬂa@é@fm€ecealﬁegltm add@rdlmsrﬂmg éesapdson)

m xture is sti red is fil d t he. sol vent
is then renove 8%@] gds 3§£ﬁ@@yaﬁ1 ﬁég%ﬁ%d%m d@ ﬂ’ 90 %ﬂgh?P@d on
silica gel (nobihsymhase: cyclohexane/ethyl acetate 9:1). This gives 4.8 g
(96% of theory). LCG-MS (nethod B): Rt = 3.29 min 15 M5 (ESIpos): mz = 510
(MtH) + 1H NMR (300 MHz, CDC13): S = 0 62 (d, 3H), 0.82 (d, 3H), 1.29 (t,

3H), 1.84_(m 1FD 2.22 (s, 3 7 (m 1H), 2.51 (s, 3H), 3.56 (dd, IH),
3.95 (dd,> |1 H), The ZfPﬂflag exgrpples 616‘8 lklgstrazwe igyegpon nfhetipyentigngongtslimited to 7. 25
(s, 1H), 7 30 m 20 Step 0):

[4-({3-Isoprop§ﬁf§> { yl-5-[4-(trif|uoronethyl)phenyl]-2,3-dihydro-l

H i ndol - 1-yl }- sul phonyl)-2-net hyl phenoxy] acetic acid -43 0. 1 g (0.19
mol ) of ethyl {4-[(5-brono-3-isopropyl-7-nethyl-2, 3-di hydro-

1H i ndol -1 -yl ) sul phonyl ] - 2- et hyl phenoxy}acetate is dissolved in 6 m of
absolute 5 dimethyl formam de, and 7 ng (0.01 mmol ) of

bi s(tri phenyl phosphi ne)pal l adiun(11) chloride and 48.3 ng (0.25 mmol) of
4-trifluoronet hyl phenyl boronic acid are added under argon. The mixture is
stirred at 70C for 30 mnutes, and 1 m of a 2 M




solution of sodiumcarbonate is then added. The reaction m xture is heated
at 100C for 16 h. After cooling to RT, the mxture is filtered through
silica gel. The solvent is 10 renoved under reduced pressure and the crude
product is purified by preparative HPLC (¥MC gel ODS-AQ S 5/15 m nobile
phase A: water, nobile phase B: acetonltrlle gradient O mn 30%B, 5 mn
30% B, 50 mn 95%B). This gives 65 ng (60% of theory). LC-Ms (nethod B):
RT = 3.25 mn 15 MS (ESIpos): nmz = 548 (MtH) + ' H NVR (300 MHz, CDCl13): 6 =
0.80 (d, 3H), LcPoS(iethbb}> 2.22 (s, 3H), 2.31 (m | H), 2.50 (s, 3H), 3.58
(dd, I H), 3.95(ad, THy, 4.69 (s, 2H), 659(m | H, 6.69 (s, 1H), 7.28
(s, 1H), 7.33 (m 2H). 20 Exanple 2 [2-Methyl -

2,3, 7-trineth tnifl 3= dr o-._
{1-yl } sul F)Ihgﬁyl ga‘i% %‘E)éy](c i u%g{gfasd%‘g%e#%%%zgr%ﬁb 853¢mf tO W&Pﬂ@'ﬂ -
Hindole 5 H3 8&: gect@fitrBe mmDI%) @imik- adidDIR0 MRt~ Ny FRbeaHeld YSiaz 108, A,
(Exanple 1 / step tgé are suspended in 14 m of ethanol, and 3.7 g (52 mvl)

of ethyl fret hyFnKé HeAa#®Cadded. 10 After 30 minutes of stirring at RT, the
solvent is renoved under reduced pressure and the internediate is, w thout

further purification, nelted at 170Cwth 5.9 g (43 mol) of anhydrous zi nc
chloride. AfteMethodB: ihstunidne Fiehigah Maqcloed, MSPRP4000,aK8B0MP WW3000HR;

di chl or onet hane .and gxtract ed with dilute hydrochl oric acid and water. The

organi ¢ phase FYURg; a¥MBIgHY (hi) ﬂéQl%xs%FHH’ét% 40 mohilegdipgicht Watst radkiled 15
undey reduced gy 5@8%%@@0@@11639%0%&& ceil;/af%e;ﬂ\esg Qi hﬁ%bﬁé:e%%s‘% and

purified on silica gel (nobil® phase: ane acCetate 9: Thi s
gi ves 3. 80g (48%mofomttigogrydient: 0.0 min 2% A — 2 5 min 95% A — 5 min 95% A; oven:

70°C; flow rate: 1.2 ml/min; UV detection: 210 nm.

Method C: instrument:_ Micromass Quattro LCZ, HP1100; column: Symmetry C18,

50 mm x727.1 mm, 3.5 plm; mobile phase A: acetonitrile + 0.1% formic acid, mobile
15 phas-e B: water + 0.1% formic acid; gradient: 0.0 min 10% A — 4.0min 90%

A — 6.0 min 90% A; oven: 40°C; flow rate: 0.5 ml/min; UV detection: 208-400 nm.

Method D: instrument: Micromass Platform LCZ, HP1100; column: Symmetry C18,
50 mm x 2.1 mm, 3.5 pm; mobile phase A: acetonitrile + 0.1% formic acid, mobile
20 phase B:water+0.1% formic acid; gradient: 0.0 min 10% A — 4.0min 90%
A — 6.0 min 90% A; oven: 40°C; flow rate: 0.5 ml/min; UV detection: 208-400 nm.

Method E: instrument: Micromass Platform LCZ, HP1100; column: Symmetry C18,
50 mm x 2.1 mm, 3.5 pm; mobile phase A: acetonitrile + 0.5% formic acid, mobile
25 phase B: water + 0.5% formic acid; gradient: 0.0 min 90% A — 4.0min 10%
A — 6.0 min 10% A; oven: 50°C; flow rate: 0.5 ml/min; UV detection: 208-400 nm.

Method F: instrument: Micromass TOF-MUX-Interface/Waters600; column:
YMC-ODS AQ, 50 mm x 2.1 mm, 3.5 um; temperature: 20°C; flow rate: 0.8 ml/min;

30 mobile phase A: acetonitrile + 0.05% formic acid, mobile phase B: water + 0.05%
formic acid; gradient: 0.0 min 0% A — 0.2 min 0% A — 2.9 min 70% A — 3.1 min
0% A.




LC-M5 (nethod D): Rt = 4.92 min M (ESIpos): mz = 238 (MrH) + 20 ' H- NMR
(300 MHz, acetone-d6): S = 2.24 (s, 3H), 2.43 (s, 3H, 2.52 (s, 3H), 7.03
(s, 1 H, 7.45 (s, 1 H, 9.96 (s, 1 H. -45 Step b):
5-Brono-2,3,7-trinmethylindoline H3 CH3 5 338.9g (15.8 nmol) of

5-brono-3, 7-di methyl -1 Hindol e are dissolved in 30 mM of glacial acetic
acid and, at RT, 5 g (80 mmol) of sodi um cyanoborohydri de are added a
little at a tine, _The reaction mxture is warnmed at 35C for 16 hours and

t hen hydr ol ys&-&ﬁ-h/ th water and extracted twice with ethyl acetate. After
dryi ng over 10C§R%j .sul phate, the solvent isr ved under reduced
pressure. The cru éléggr'oduct is dissolved in et hﬁ]%%'et ate and purified on
silica gel (noBidveraghase: cycl ohexane/ ethyl acetaigQnl). This gives 1.4 g
(37% of theory). LGM (nmethod B): RT = 2.66 mn M (ESlpos): mz = 240
(MrH) + 15 ' H NWRigl3e@pevkiare:CDCl 3): 6 = 1.26 (d, HOAL, 1.32 (d, 3H), 2.08 (s,
3H), 2.85_(m _I , 3.48 ( I H, 6.98 (s, 2H). Step c): Ethyl

{ 4-[ (5- br dro- 2?8{1’;%&&?‘%@75{3[43?}%2, 3- dilf{flan ©© $90°Gathen iﬂym)cemtpm%@ ]-2-met hyl -

20 phenoxy}ace .3 g (5.7 mol }yx0 - br -2, ztrinethyl indoline are
di ssol ved in 4t§1} oi' 25 tetrahydr %I\‘Paé %ﬁm %ggyﬁWﬁ#D&ﬁ@%Hes
t net hyl am ne, BOnalgintdd. 16 mol ) of -46 DVAP and b &g (5.7 mmol) of ethyl

[ 4- (chl or osul phonyl ) - 2- net hyl phenoxy] acetate (Exanple 1 / step e) are
added. The reatranpimjenteattemp. i $58ECirred at RT overni ght.

10 Abbreviations used:
abs. absolute
aq. aqueous
DMAP 4-N,N-dimethylaminopyridine
DME 1,2-dimethoxyethane
DMF N,N-dimethylformamide
DMSO dimethyl sulphoxide
ESI electrospray ionization (MS)
GC gas chromatography
LC-MS liquid chromatography-coupled mass spectroscopy
MS mass spectroscopy
MW molecular weight
NMR nuclear magnetic resonarce spectroscopy
R¢ retention index (TLC)
RT room temperature
R, retention time (HPLC)
TEA triethylamine
TFA trifluoroacetic acid

THF tetrahydrofuran




Followng filtration, the solvent is renoved under reduced pressure and the
crude product is purified on silica gel (nobile phase: cycl ohexane/ ethyl
acetate 9:1). This 5 gives 0.6 g (23% of theory). LC-Ms (nethod B): RC =
3.15 mn M (ESlpos): mz = 496 (MrH) + 1HNWR (300 MHz, CDC13): 6 = 0.56
(d, 3H, 1.23 (d, 3H), 1.27 (t, 3H), 2.25 (s, 3H), 2.49 (m 4H), 3.98 (m
1H), 4.23 (q, 2H), 4.63 (s, 2H), 6.64 (d, 1H, 7.00 (m 10 1H), 7.23 (m
1H), 7.39 (m 2H) Step d): [2-Methyl-4-(

, 3, 7-trimet I :uor onet hyl ) phenyl ] -2, 3-di hydro-1 Hindol- 1
I}sulphonyl)phenoxy]acetic acid 15 0.08 g (0.16 nmmol) of ethyl
-[(5-brono-2, 3, 7-trinethyl -2, 3-di hydro-1 H i ndol -
1-yl ) sul phonyl ExZmprRihy! phenoxy}acetate is dissolved in 6 mM of absolute
di met hyl 20 formam de, and 7 ng (0.01 rnnol) of
bi s(tri phenyl pHedpBHsomppdt - mdthuhﬁ #Xtrdhloormatky! jpdiedy 1+, 3adyhdro AH -tmadol - ) -ybif-
4-trifluoroneth Iphe yl bor.o acid are added under argon. The mxture is
stirred at 70CY Q)tpngg-zrﬁqq Q@"en%fﬁﬂlaqe“ﬁ?c‘ f a 2 Msolution of sodium
carbonate is then added. The reaction mxture is heated at 100C for 16 h.
After cooling to RT, the mxture is filtered through silica gel. The sol vent
is renmoved 25 under reduced pressure the crude product is purified by
preparative HPLC (YMC gel CDS—Agn 15 m nobile phase A: water, nobile
phase B: acetonitrile, -47 gradi 0 R BO%B 5 mn 30%B 50 mn 95% B).
This gives 64 ng (74% of theory). LG .26 mn M
(ESIpos): mz = 534 (MtH)+ 5 ' H NWR 61(d 3H), 0.8
(d, 3H, 2.61 (s, 3H, 3.57 (m 1H) m 1H), 6.51 (d,
1H), 6.90 (d, 2H), 6.98 (s, 18 :

{2
-y
{4

Step aj):
10 1-(4-Bromo-2-methylphenyl)hydrazine

Br

In 190 ml of concentrated hydrochloric acid, 50 g (267.7 mmol} of 4-bromo-
15 2-methylaniline are heated at 80°C for 30 min. After cooling to 5°C, 185¢g
(267.7 mmol) of sodium nitrte in 95 ml of water are added dropwise over a period of
30 min. After 30 minutes of stirming at 5°C, the reaction mixture is added dropwise
over a period of 45 min to a solution of 384 g (2 mol) of tin chloride in 190 ml of
concentrated hydrochloric acid. After a further 45 min at RT, the suspension 1s made
20 alkaline using 50% strength aqueous sodium hydroxide solution. The precipitate 1s
filtered off and extracted repeatedly with dichloromethane and ethyl acetate. The
combined organic phases are dried over magnesium sulphate and concentrated. This

gives 43.6 g (81% of theory) of the product as beige crystals.




Example 3 10 [4-(t3,7-Dimet hyl -5-[4-(trifluoronethyl)phenyl]-2,3-di hydro-1
Hindol -1 -yl sul phonyl)-2-nethyl phenoxy] acetic acid 15 Step a):
5-Bronp- 3, 7-dinethyl-1 Hindole 20 5 g (24.8 nmol) of

1- (4- br ono- 2- net hyl phenyl ) hydrazi ne (Exanpig.1 / step a) are suspended in
14 m of ethanol, and 1.8 g (32 muvol ) of propional dehyde are added. The

m xture is stirred at RT for 30 mnutes and the solvent is then renoved
under reduced sur he_intermediate is, w thout further
purification, H@rlﬁg ﬁ“’%@ 70'2@6\/&"(% 3.7 ¢ (27 mmol ) of anhydrous zinc
chl ori de. Afte t cooled to RT, taken up in

di chl or onet hang[sgﬁﬁﬁ X rrgjczt eg@l h gjl | ute hydrochloric acid and water. The
organi ¢ phase is dri ed over nagnesi um sul phate and the solvent is renoved
under reduced pressure. The crude product is dissolved in ethyl acetate 5
and purified o tegi)i ca gel (robile phase: cycl ohexane/ethyl acetate 9: 1).
Thi s glve 27% of t nethod C): R =4.65 mn M

( ESi pos): rﬂz g%ﬁ O viseR r}oph]f_f&%%gyégo , acetone-d6): b = 2.26 (s, 3H),
2.48 (s, 3H), 7.06 (s, 1 , 7.12 (s, 10 | H), 7.51 (s, | H. Step b):
SBrorr037dirrethyIindoI|ne 15 CH3 1.49 (6.4 mmol ) of

5-brono- 3, 7-di nethyl -1 Hindol e are dissolwe@€ in 30 nl of glacial acetic
acid, and 2 g (33 nmol) of sodi um cyanoborohypriCiie are added a little at a
time at RT. The reaction mxture isBwnarpad at{ 35C for 16 hours and then 20
hydrol ysed with water and extracted tw \ ethyl acetate. After drying
over sodium sul phate, the solvent is £e % under reduced pressure. The
crude product

7 g (34.8 mmol) of 1-(4-bromo-2-methylphenyl)hydrazine are suspended in 14 ml of
10 ethanol, and 3.9 g (45 mmol) of isovaleraldehyde are added. The mixture is stirred at
RT for 30 minutes and the solvent is then removed under reduced pressure and the
intermediate is, without further purification, melted at 170°C with 5.2 g (38 mmol) of
anhydrous zinc chloride. After 30-45 min, the melt is cooled to RT, taken up in
dichloromethane and extracted with dilute hydrochloric acid and water. The organic
15 phase 1s dried over magnesium sulphate and the solvent is removed under reduced

pressure. The crude product is dissolved in ethyl acetate and purified on silica gel

(mobile phase: cyclohexane/ethyl acetate 9:1). This gives 4.2 g (48% of theory).
LC-MS (method B): R;=3.15 min
MS (ESlpos): m/z = 253 (M+H)"

20 'H-NMR (300 MHz, acetone-ds): & = 1.51 (d, 6 H), 2.67 (s, 3H), 3.37 (m, 1H), 7.23
(s, 1H), 7.34 (s, 1H), 7.78 (s, 1H), 10.28 (s, 1H).




is dissolved in ethyl acetate and purified on silica gel (nobile phase:

cycl ohexane/ ethyl acetate 9:1). This gives 0.79 g (53% of theory). LC M
(method B): Rt = 2.38 min 25 M5 (ESIpos): mz = 227 (MtH) + kH NVR (300 MHz,
CDCl}): S =1.29 (d, 3H), 2.09 (s, 3H), 348 (t, 1H, 3.36 (m 1 H), 3.72
(t, 1 H, 6.9 (s, I H, 7.03 (s, | H. Step c): -49 Ethyl

{4-[(5-brono-3, 7-di net hyl - 2, 3-di hydro-1 H-indol- | -yl)sul phonyl]-2-methyl -
phenoxy} acetate 5 0.7 g (3.4 mmol) of 5-brono-3,7-dinethylindoline is

di ssol ved in 45%P ¢kt tetrahydrofuran, and 1 m (7.4 mmol) of triethyl am ne,

20 f DIVAP thy |
[4-?ghloorosul p (?%?/Illﬂog” m%ﬁg%%@@&f@éﬁate (Exanple 1 / step e) are

added. The reaction mxture is stirred at RT overnight. 10 Fol |l ow ng
filtration, the solvent is renoved under reduced pressure and the crude
product is purified on silica gel (nobile Hhkrase: cycl ohexane/ et hyl acetate
9:1). This gives 1.5 g (90% of theory). Chethod D): R = 5.25 min M
(ESIpos): mz 482(|\/HrH)+ 15 ' H NMBF CDA 3): b =0.98 (d, 3H,
1.28 (t, 3H), 2 22 (s, 3H), 2.39 (m (s, 3H), 3.31 (dd, I H),
4.14 (dd, 1H), 4.27 (g, 2H), 4.66 (s, 1(d, 1H, 6.93 (s, | H,
7.26 (m 3H). Step d): 20 [4-({3,7-Dinethyl H
-5-[4-(trifluoronethyl)phenyl]-2,3-di hydcd: 1Hi ndol - 1-yl }-

sul phonyl ) - 2- et hyl phenoxy] acetic acid 50 0.1 g (0.2 mmol) of ethyl
{4-](5-brono- 3, 7-di net hyl - 2, 3-di hydro-| H i ndol -1 -yl) -

sul phonyl ] - 2- rret hylf)henoxy% acetate is dissolved in 6 mM of absolute

di net hyl - 3mmol) of 5-bromo-3-isopropyl-7-methyl-1H-indole are dissolved in

30 ml of glacial acetic acid and, at RT, 5.1 g (81 mmol) of sodium cyanoborohydride
are added a little at a time. The reaction mixture is warmed at 35°C for 16 hours and
then hydrolysed with water and extracted twice with ethyl acetate. The extract is
10 dried over sodium .sulphate and the solvent is then removed under reduced pressure.
The crude product is dissolved in ethyl acetate and purified on silica gel (mobile
phase: cyclohexane/ethyl acetate 9:1). This gives 1.6 g (39% of theory).
LC-MS (method C): R;=4.27 min
MS (ESIpos): m/z = 255 (M+H)"
15 'H-NMR (300 MHz, acetone-dg): & = 0.85 (d, 3 H), 0.97 (d, 3H), 2.04 (m, 1H), 2.81
(s, 3H), 3.25 (m, 1H), 3.42 (dd, 1H), 3.58 (m, 1H), 6.96 (s, 1H), 7.02 (s, 1H).

Step d):
Ethyl 2-methylphenoxyacetate

Q
©:OJ\O/\CH
CH,

10.81 g (0.10 mol) of 2-methylphenol and 13.82 g (0.10 mol) of potassium carbonate

20

are suspended in 100 mi of N,N-dimethylformamide and stirred at 50°C for 1 hour.

25 18.37 g (0.11 mol) of ethyl bromoacetate are then added dropwise and the mixture is




formam de, and 7 ng (0.01 mmol) of bis(triphenyl phosphine)palladiun(Il)
chloride 5 and 51 ng (0.26 mmol) of 4-trifluoronethyl phenyl boronic acid are
added under argon. The m xture is stirred at 70C for 30 m nutes, and 1 m
of a 2 Msolution of sodiumcarbonate is_jhen added. The reaction m xture
is heated at 100C for 16 h. After cooling to RT, the mxture is filtered
through silica gel. The solvent is renoved under reduced pressure and the
crude product is purified by preparative HPLC (YMC 10 gel ODS-AQ S 5/15 m
nobi | e phase Astigg &t SOibbryanighhsAfEr caekrgript foohe tempgralgice nthe Omirtwe30% B,

5 mn 30%B, 50 m 5% B). This gives 87 81% of . theor LG- NS (net hod
D): R=5.18 mQ%HCC%gﬁfégpé%sseﬁu ZPESY WQ%SHBH'E&}NWG‘@%@W&%%% L $
= 0.98 (d, 3H) tim®s 34th(Wate3the ofoahic Ai%e IsHried2ves % % )
4.15 (dd, 111), 4. 66 (sa,lezH)?oé 63 }%d,els He BT Tem s ‘?%9&%"7‘*( %“’H@H).
Exanpl e 4 20 [ ren{cdh8d mdpr mdytedSpregbutd. rkifgelrohod®tigtionpdfemy Irdsidic3gislehyels g 1

H pyrrol o 3’2-Q%@ péridin-I-yI}suIphonyl)-2-nethy|phenoxy]acetic acid -51 F
Step a): 5- chi®oreobthepryppl bisgdrsmedmrodict.ol o [3, 2-b] pyridine 5 C CH3 H 0.2 g
(1.39 mmol) of ~2-¢cfd. @r 0-5-daydr azi nopyri di ne (prepared according to GB-259
961 fron15-aniﬁgzgeéﬁfo#gﬁgﬁgﬁine) is dissolved in ethanol, and 0.16 g 10
(1.8 mmol) of ﬁﬁngﬁthmqhQnalgj@ﬂﬁdded. The m xture is stirred at RT for 30
m nutes and tpe solvent is then renoved under reduced pressure and the
residue is dri dd-NMBeB00 MHz, CDCl3): 8 = 1.29 (t, 3H), 2.29 (s, 3H), 4.26 (q. 2H), 4.62 (s,

2H), 6.70 (d, 1H), 6.89 (dt, 1H), 7.22 (t, 1H), 7.25 (d, 1H).
10

Step e):

Ethyl [4-(chlorosulphonyl)-2-methylphenoxy]acetate

CH
o—" °

i —
Cl—ﬁ G O
0

110 g (0.5 mol) of ethyl (2-methylphenoxy)acetate are initially charged in 250 m! of

15

chloroform and cooled to 0°C. 330 g (2.8 mol) of chlorosulphonic acid are slowly
added dropwise to the solution. The reaction mixture is stirred at RT for four hours
and then poured onto ice and extracted three times with dichloromethane. The
20 organic phase i1s washed twice with water, once with saturated sodium bicarbonate
solution and once with saturated sodium chloride solution. The mixture is dried over
sodium sulphate and the solvent is then removed under reduced pressure. This gives
153 g (93% of theory).
LC-MS (method C): Ry = 3.95 min
25 MS (ESlpos): m/z = 293 (M+H)"
'H-NMR (300 MHz, CDCL): & = 1.31 (t, 3H), 2.36 (s, 3H), 4.28 (q, 2H), 4.75 (s,
2H), 6.81 (m, 2H), 7.85 (m, 2H).




reduced pressure. 0.2 g (1.53 mmol) of anhydrous zinc chloride is then added
to the internediate and the mxture is heated in an oil bath at 170C. After
30 mnutes of stirring at this tenperature, the mxture is cooled to RT
The crude product is taken 15 up in dichloonmet hane and washed with dilute
hydrochl oric acid. After drying over magnesium sul phate, the solvent is
renoved under reduced pressure and the crude product is purified on silica
gel (nobile phase cycl ohexane/ ethyl acetate 1:1). This gives 133 ng (49%
of theory). L% nethod B): Rt = 2.62 rain -52 M5 (L- Slpos): mz = 195

g_ﬁ;b +71I;-2N?/R é%gp NH@] @E%l'?'é a So%opylgﬁgfegylg;g (‘llhydrolll-f Qdo}}lﬁ)suﬁ)hgr?ylf

3-1 sopropyl - 5- j4m§ﬁﬁ¢ﬂ g@ggﬁ&@) ,1)phenyl]-1 H pyrrol o[ 3, 2-b] pyridine F CH3
10 Under argon, 0.I g (0.51 mmol) of

5-chl oro-3-i sopropyl -1 Hpyrrol o[ 3, 2-b] pyridine, 0.13 g (0.67 mmol) of
4-trifluoronet hyl phenyl boronic agid and 0.018g (0.026 mmol ) of

bi s(tri phenyl phosphi ne) pal | adi ug{Td) chloride are initially charged in 6 m
of DMF and heated at 70C fQ{C O\ nut e After addition of 1 mM of a 2 M
sol ution of sodium carbonat€, th@ Ty i

overnight. 15 After cooling, theim
solvent is renoved under redu rude product is purified
by preparative HPLC (YMC gel QD nobi | hase A: water, nobile
phase B: acetonitrile, gradB@&nt >0 n®iH; 30% B, E3n1n 0% 50 min 95%)3)
This gives 100 ng (64% of theory). LCM (nethod C: Rt 4.47 mn 20 M5
(ESl pos): niz 305 (M+tH)+ Step c):

3-1 sopropyl - g4 (trlfluoronethyl)?henyl] 3-di hydro- |

H pyrrol of 3, 2- i&npwl) of 5-bromo-3-isopropyl- 7:methylindoline are dissolved in 20 ml of

T

redOt hrough silica gel. The

tetrahydrofuran, and 3 ml (21 mmol) of triethylamine, 20 mg (0.16 mmol) of DMAP
and 2.8 g (9.8 mmol) of ethyl [4-(chlorosulphonyl)-2-methylphenoxy]acetate are
10 added. The reaction mixture is stirred at RT overnight. The mixture is filtered and the
solvent is then removed under reduced pressure and the crude product is purified on
silica gel (mobile phase: cyclohexane/ethyl acetate 9:1). This gives 4.8 g (96% of
theory).
LC-MS (method B): Ry = 3.29 min
15 MS (ESlpos): m/z = 510 (M+H)"
'H-NMR (300 MHz, CDCly): § = 0.62 (d, 3H), 0.82 (d, 3H), 1.29 (1, 3H), 1.84 (m,
1H), 2.22 (s, 3H), 2.27 (m, 1H}), 2.51 (s, 3H), 3.56 (dd, 1H), 3.95 (dd, 1H), 4.27 (q,
2H), 4.68 (s, 2H), 6.62 (m, 1H}), 6.69 (s, 1H), 7.25 (s, 1H), 7.30 (m, 2H).

20 Step g):
[4-({3-Isopropyl-7-methyl-5-[4-(trifluoromethyl)phenyl]-2,3-dihydro- 1 H-indol-1-yl } -
sulphonyl}-2-methylphenoxy]acetic acid




F F CH3 -53 0.085g (0.279 nmmol ) of
3-isopropyl-5-[4-(trifluoronethyl)phenyl]-IH pyrrolo- [3,2-b]p}Tidine and
0.16 g (2.7 nmmol) of Raney nickel are initially charged in. 10 m of

decal in and hydrogenated at SO bar and 180 for 16 h. The product is
extracted 5 with nethanol and used wi thout further purification for the
next reaction step. LCM (nethod D: Rt = 5.00 min M (ES]pos): nmz = 307
(MtH) +. Step d): 10 Et hyl

[ 4- ({3-isopropyl -5-[4-(trifluoromethySbhenyl]-2, 3-di hydro-1

H pyrrol o[ 3, 2-b]- pyridin-I -),I )43@ phonyl )b2- met hyl phenoxyl acetate F F-

A H3C 0.085 nmg (0.277 nmol ) of i
3-isopropyl -5-[4-(trifluoronethyl)phepyl ] N5 @» 00 15 @ H-pyrrolo
[3,2-bjpyri dine are dissolved in 2 ' ab‘é)o &/ THF\—afld 0.081 g (0.277
mol ) of ethyl [4-(chlorosul phony]) Q- mét hyl phenoxé cetatgy (Exanple I /
step e) and 0.085 m (0.61 @ Amne and® 4 ng (0.028 mol ) of

DVAP are added. The reactifRn re is warned at 45C overnight. The

m xture is then filtered ap¥ t ¥ sol vent is renoved under reduced 20
pressure. The crude produEt IFS purified by preparative HPLC (YMC gel ODS-AQ
S 5115 Fpm nobile phase A: water, nobile phase B: acetonitrile, gradient O
mn 30% B, 5 mn 30%B, 50 mn 95%B). This gives 37 ng (24% of theory).
LGN S (nethod E): Rt = 4.78 min -54 NIS (ESTpos): mz = 563 (MtH)+ ' H NNWR
(300 MHz, DMVBPd@): (B12nmond2 (of, syl L4465-brvmBi-ijoprapyl3-raethyliH)-ditBdRt (m

lj_'l)ll) 7 5'233 (s, 1I;f-l_igldol—%'-%}suﬂprﬁon):lf'ljj-%)-rhetﬁyl]ﬁﬁergorpy}AceQe’ is4di§s7ol\§e%l’ inzg' r]h)l ‘of Zlbgcﬁul(ed’ !

5 dimethylformamide, and 7 mg (0.01 mmol) of bis(triphenylphosphine)palladium(11)

chloride and 48.3 mg (0.25 mmol) of 4-triflucromethylphenylboronic acid are added
under argon. The mixture is stirred at 70°C for 30 minutes, and 1 ml of a 2 M
solution of sodium carBonate is then added. The reaction mixture is heated at 100°C
for 16 h. After cooiing to RT, the mixture is filtered through silica gel. The solvent is

10 removed under reduced pressure and the crude product is purified by preparative
HPLC (YMC gel ODS-AQS 5/15 pm; mobile phase A: water, mobile phase
B: acetonitrile, gradient 0 min 30% B, 5 min 30% B, 50 min 95% B). This gives
65 mg (60% of theory).
LC-MS (method B): R;=3.25 min

15 MS (ESIpos): m/z = 548 (M+H)'
'H-NMR (300 MHz, CDCly): & = 0.80 (d, 3H), 1.86 (m, 1H), 2.22 (s, 3H), 2.31 (m,
1H), 2.50 (s, 3H), 3.58 (dd, 1H), 3.95 (dd, 1H), 4.69 (s, 2H), 6.59 (m, 1H), 6.69 (s,
1H), 7.28 (s, 1H), 7.33 (m, 2H).

20 Example 2
[2-Methyl-4-({2,3,7-trimethyi-5-[4-(triflucromethyl)phenyl]-2,3-dihydro- 1 H-indol-
1-yl}sulphonyl)phenoxy]acetic acid



(m 5H), 7.99 (d, 2H), 8.34 (d, 2H). 5 Step e):

[4-((3-1sopropyl - 5-[4-(trif|uoronethyl)phenyl]-2,3-di hydr o- 1

H pyrrol o[ 3, 2-b] - pyridin-1-yl) sul phonyl)- - met hyl phenoxy] acetic acid F 10
0.029 g (0.052 nmml) of ethyl

[ 4- ({3 i sopropyl -5-[ 4- (trlfluoronethyl)phenyl] 2,3-di hydro-1 Hpyrrolo
[3,2-b] pyridin- | -yI} sul phonyl ) - 2- met hyl phenoxy] acetate is dissolved in

1 m of THF, and 0.5 m of 1 N aqueous sodjum hydroxide solution is 15
added. The reactlon mxture is stirdg@d at 3 overnight. The m xture is
acidified with concentrated hydrochl 0 acﬁbl aaeh t hen extracted with
dichlo romethane. The extract is drigd oneg s+ suhphate and the
solvent is renoved under reduced preg ‘ gfves 27 ny (97% of
theory). LC-MS (nmethod E): Rt .43 20 ( %’8 §)r’_| 535 (M+H) +
1H NWVR (300 MHz, DVMBO-d(,): S ; et 1. 06 Y¥'d3 311 1.45 (m 1H),
(m 111), 4.15 (m 111), 4.67 (s, 211),

2.21 (m 111), 2.33 (s, 34,

7.04 (d, IH, 7.92 -55 (m § ~99 (d, 2H) 8.34 (d, 2H). Exarrple 5 (4-
{[5-(4-Trifluoronethyl phehyl 2 3-di hydro-3-spiro-1'-cycl ohexyl -1 Hindol -1
-yl}- 5 sul phonyl } -2-nethyl phenoxy) acetic acid Step u): 10

4- Br onophenyl hydrazi ne hydrochloride x HCI NH NH2 Wth stirring, a solution
of 32.0 g (186 mml) of 4-brompaniline in 200 m of

Step aj:

5-Bromo-2,3,7-tnimethyl-1H-indole

Br

8 g (39.8 mmol) of 1-(4-bromo-2-methylphenyl)hydrazine (Example 1 / step a) are
suspended mn 14 ml of ethanol, and 3.7 g (52 mmol) of ethyl methyl ketone are added.
10 After 30 minutes of stirring at RT, the solvent is removed under reduced pressure and
the intermediate is, without further purification, melted at 170°C with 59 g

(43 mmol) of anhydrous zinc chloride. After 30-45 min, the melt is cooled to RT,

taken up in dichloromethane and extracted with dilute hydrochloric acid and water.
The organic phase is dried over magnesium sulphate and the solvent is removed
15 under reduced pressure. The crude product is dissolved in ethyl acetate and purified
on silica gel (mobile phase: cyclohexane/ethyl acetate 9:1). This gives 3.8 g (40% of
theory).
LC-MS (methed D): Ry = 4.92 min
MS (ESIpos): m/z = 238 (M+H)"
20 'H-NMR (300 MHz, acetone-dg): 5 = 2.24 (s, 3H), 2.43 (s, 3H), 2.52 (s, 3H}, 7.03 (s,
1H), 7.45 (s, 1H), 9.96 (s, 1H).



15 concentrated hydrochloric acid is cooled to OC. At this tenperature, a
solution of 12.8 g (186 mml) of sodiumnitrite in 150 mM of water is added.
The resulting diazoniumsolution is, with stirring at 0-4C, added dropw se
to a solution of 42.7 g (225 mmol) of tingll) chloride in 100 n of
concentrated hydrochloric acid. The resulting precipitate is filtered off

W th suction and washed twce with in each case 20 50 ml of water and then
recrystallized_ fromisopropanol. This gives 17.2 g (41% of -56 theory) of

t he product as>"&P 8b1id. Rf (di chl or onet hane/ met hanol 40:1) = 0.46 WV [nn] =
198, 234, 284 Y | ! z:=;.187, 189 [MrH + 5 ' H-NVMR (DVBO-d6, 300
Miz): A= 6.93 %@ﬁé’ﬁg)z%”}%%ﬁﬁdoé‘f? 8.39 (1H, s, br.), 10.23 (3H s, br.).
Step b): 5-Brono-2, 3-di hydro-3-spiro-1'-cycl ohexyl-1 Hindole 10 A m xture
of 90 mM of toluene/acetonitrile (49:1) is flushed with argon for 5 m nutes,
and 6.00 g (26.8 mml) of 4-bronophenyl hydragitHye hydrochl oride are then
added. 15 7.41 m (96.2 mol) of tEri] ye etic acid are then slowy added
dropwi se, while <care is being taken t o\t eqper at ur e does not exceed
35C. The tenperature is then maintai 3 C,~ dand a solution of 3.27 ¢
(29.2 mmol ) of cycl ohexanecarbal dehyde]in §4 m of toluene/acetonitrile
(49:1) is then slowy added dropw se oggy a period of 2 h. The mxture is
stirred at 35C for 4 h and at room 20 tenﬁerature for 2 h. The mxture is
then coolsed to -10C and 8.0 ml of nmethanol are added. Over a period of 30
mn, 1.64 ng (43.3 mol ) of solid sodium borohydride is added a little at a
time; during th&gaddi&mow]) vheé-trenmped, aidimehpi-imile axcdadolveC.in WhEehbft he
addi ti on has eqdeq, the mxture is stirred at OC for 1 h. 150 ml of a 6%
strength by weifid! &g dandrat Rimord G0immaktod sodivm aaaekpredridp erapdsds ar e
then 25 separaf fheaith #nftl 16830afonARENRA Wdrfcd W FPEMBPIE LR Ao R0

to the organic
hydrolysed with water and extracted twice with ethyl acetate. After drying over

10 sodium sulphate, the solvent is removed under reduced pressure. The crude product
1s dissolved in ethyl acetate and purified on silica gel (mobile phase: cyclohexane/
ethyl acetate 9:1). This gives 1.4 g (37% of theory).

LC-MS (method B): R; = 2.66 min
MS (ESIpos): m/z = 240 (M+H)"

15 'H-NMR (300 MHz, CDCl;): & = 1.26 (d, 3 H), 1.32 (d, 3H), 2.08 (s, 3H), 2.85 (m,

1H), 3.48 (m, 1H), 6.98 (s, 2H).

Step c):
Ethyl {4-[(5-bromo-2,3,7-trimethyl-2,3-dihydro-1H-indol-1-yl)sulphonyl]-2-methyl-
20 phenoxy}acetate

He. St
0
N8, o
\!
0 —{
Br CH, CH, O_\CH

1.3 g (5.7mmol) of 5-bromo-2,3,7-trimethylindoline are dissolved in 4 ml of

25 tetrahydrofuran, and 1.7 ml (12.5 mmol) of triethylamine, 20 mg (0.16 mmol) of




phase. The organic phase is then washed with 150 ml of a 15% strength
solution of sodiumchloride in water and dried over sodium sul phate. The
organi c phase is filtered through 150 g of silica gel and the filtercake is
washed twice with in each -57 case 200 m di ethyl ether. The organic
filtrate is concentrated under reduced préessure and chronat ographed on 200
g of silica gel (70-230 nesh). First, the byproducts are el uted using

cycl ohexane, and the product is then eluted using a mxture of cycl ohexane
and di et hyl et PMAP2604:11 g (Xhinsngj) v sthyl BE(cho@-&ﬁh%lmhymnaﬁemylphénoxﬂa@eﬁ&l i d.
Rf (petrol eum FEt“Xher/ethyl acetate 5:1 0.4 M (ESlpos): mz = 266, 268

[ MtH] * WV [ nni ?tep ch A 5!1341 uvs@%mmt@c: wt}ned\ﬂt BTZQYQm@lt(loH

g; ’ gt 28 g)z H Eﬁﬁlicrwmgsﬂ ra 1dn %ﬂé solvent 18 remgvé_& under eru%%d %tgsurgdsznd t‘e cru e
{4-[(5-brono-2, [ -yl els -
2- et hyl phenoxyl%dg{ggggy?gﬁgd of Slﬂ CI—%31 Sﬂnﬁlﬁ%n 3)?[ dg?gﬂsfe?i%'aééwg’), g#lls

5- br ono- 25 3- di @y&@é%—(sa%raftﬂeofyycl ohexyl - 1Hindole, 5.18 m (37.2 mol) of
triethylamne and 210 é}l) 69 mmol ) of 20 4-dinethyl am nopyridine in 60 m
of absolute teLEaMﬁdefh@ﬂ Rs=@8délm to -5C, and a solution of 4.95 g

16. 91 | 4 hl | ) - 2- net hyl ph t at
EExarrpI 211}) ) O#@E&@P‘? rﬁ%c &%&%gho?)e/t 3 ahy:jnreof ﬁr gneingxg!jdegcgr gp\(/avi se at
t hi t t t t d
150 of <58 dranEIT e ol Phe 6 B AR el P S atPatiadt ir ee
times with in sagh onae, 414%@ 99 grﬁ,fll@}, vyl @ceHgt£63 {1@H08BY 18119, 9V (n,

phases are washed with 200
10 1H),7.23 (m, 1H), T30 (m, 2H).

Step d):
[2-Methyl-4-({2,3,7-trimethyl-5-[4-(trifluoromethyl)phenyl]-2,3-dihydro- 1H-indol-
1-yl}sulphonyl)phenoxylacetic acid

15

0.08g (0.16 mmol) of ethyl {4-[(5-bromo-2,3,7-trimethyl-2,3-dihydro-1H-indol-
1-yl)sulphonyl]-2-methylphenoxy}acetate is dissolved in 6 ml of absolute dimethyl-
20 formamide, and 7 mg {0.01 mmol) of bis{triphenylphosphine)palladium(Il) chloride
and 40 mg (0.21 mmol) of 4-trifluoromethylphenylboronic acid are added under
argon. The mixture 1s stirred at 70°C for 30 minutes, and 1 m! of a 2 M solution of
sodium carbonate is then added. The reaction mixture is heated at 100°C for 16 h.
After cooling to RT, the mixture is filtered through silica gel. The solvent is removed
25 under reduced pressure and the crude product is purified by preparative HPLC (YMC
gel ODS-AQ S 5/15 pm; mobile phase A: water, mobile phase B: acetonitrile,



saturated sodi um chl oride solution, dried over sodium sul phate and
concentrated under reduced pressure. The crude product is purified by flash
chromat ography using 5 150 g of silica gel (70-230 nesh). The nobil e phase
used is a mxture of cyclohexane and ethyj-acetate (6:1). This gives 8.25 g
(93% of theory) of the product as a SO|Id foanl Rf (petrol eum et her/ et hyl
acetate 3:1) 0.6 M (ESlpos): mz = 508, 510 [MtH + 10 W [nm = 202,

238, 258 1H—NNR (DVMBO-d6, 300 MHz): 7= 1.16 (3H, t), 1.05-1.55 (10H m,

2.20 (3H, s), gedent 0apin )% B Jsuy 2p%e B) 50411891‘5%28) This givd3064(rhi, (74%) of
7.34-7.42 (3H, n% 7.55 (1H, dd), 7.68 (1H, d). 15 Step d):
{4-[(5-Bronn-2ﬂ§ thydro 3-spiro-1'-cycl ohexyl -1

Hindol-1-yl)s hyl noxy) acetic acid 0 20 A sol ution of
0.53 b (9.47 mErngti@Qﬂelho% s?umszﬁgg]m de in 8 M of water is added to a

sol ution of 3. Mng et 33

{4-] (5-brono- 2 3- dlsgl;%r?o 3- splf(ng -cycl o-

hexyl -1 H % ndol H—NMRS(GDQMH;J TBEA5ed ky0.phédoXy} Ace{datieni n.616sHR.57 (m,
tetrahydro -59 furan. The m xture is stirred at roomtenperature for one
hour, and 0.4914) X7 Ge2His819! (81, 1806 Ohddilil)de-8¢ &h 2bhos phét éHdchigitdaZB)i s
t hen added. Thz4 Eg@;ﬁﬂydrofuran is renoved under reduced pressure and the
residue is dil 18 ' 40 mM of water. The mixture is washed once with 40
m of diethyl ether. The aqueous 5 phase is adjusted to pH 2 using 1 N
hydrochloric acid and extracted three tinmes with in each case 40 m of

di chl or onet hanExample rgani ¢ phase is dried over sodi um sul phate and
concentrat ed under reduceddfressure. Thi s g;ves g 82% of theory) of

the proditt asldlidoi-Pemetidm-[R(tnilppemesidip @ﬂ]ﬂ%ﬁfdehm Heiotlolt byll-3) "= 0. 14
sulphonyl)-2-methylphenoxy]acetic acid

- H.C
’ o)
: N—é’ 0 O
\
L5,
CH, CH, OH
F
F F
15 Step a):

5-Bromo-3,7-dimethyl-1H-indole

CH
N
N
H

3
Br

CH,

20 5g (24.8 mmol) of 1-(4-bromo-2-methylphenyl)hydrazine (Example 1/ step a} are
suspended 1n 14 ml of ethanol, and 1.8 g (32 mmol) of propionaldehyde are added.
The mixture is stirred at RT for 30 minutes and the solvent is then removed under

reduced pressure and the intermediate is, without further purification, melted at



10 M5 (ESIpos): mz = 494, 496 [MtH + W [rinm = 206, 238, 258 1H NWR
(DVBO-d6, 200 MHz): ~= 1.09-1.76 (I OH, m, 2.19 (3H, s), 3.78 (2H, s),
4.78 (2H, s), 6.96 (1H, d), 7.37 (3H, d), 7.60 (1H, dd), 7.68 (1H, s), 13.2
(AH, s, br.). 15 Step e): (4- T

{[5-(4-Trifluoromethyl phenyl)-2, 3-di hydr o-%g-spi ro-1'-cycl ohexyl -1

H i ndol -1 -yl ]- sul phonyl } -2-nethyl phenoxy)acetic acid OH 20 Under an

at nosphere of argon, a solution of 170 ng (0.34 mml) of {4-[(5-brono-

2, 3-di hydr o- 3- §ffI°Cowith 3 Jyg(2Ghemyl)-of B8hydrole zidce chloride. After 30-45 min, the melt is

=), 1) sul phonyl ] - 2- | Yacetic -60 acid and 6.2 ng (8.5 nol) of
1) 172 b1l phetABhGS i FFR G BcURUBE PR SXose oriGNs PyarRchismi
,2-di neth R0 d 1o . .

410711 or omec o A SRR B orbdf BT ani S0 Hilbnbafin lppatc god ghe solyent

solution of spdemdveR R ateuced prasledThd Bﬁdmﬁédﬂtﬁisi SsdNVedrigdua B8Ge
overnight. At room5 tenperature, 8.50 ng (0.048 nmol ) of

1, 3, 5-trif%azi near] gyrdiddr ot kiliod gelr @natulldguhaso cyblohexaeelethybacesae 9t li)ofhhis TieespH i s
adjusted to 4-%1 using 5 N trifluoroacetic acid in water and the solvent is
t hen renoved u éér(wg’o‘?]é]é‘??r&fessure. The residue is purified by RP-HPLC

(Kroma-Si| 50 xnz g D A water with 0.3%trifluoroacetic
acid, nobile p?ggl\gsgmeg@g?%hlﬁtr??%?nﬁ mnAB=1:1, 7mMn AB=1:4, 8 mn

A:B 10 1:9). THSS(ERIPpAR ;ﬂ&&m%&ﬂg*of theory) of a solid. Rf (methylene
chl ori de/ met hanol  10: 1? = 0.28 (ESIpos): mz =560 [MtH + WV [nn] =
200, 292 1H NVR H-DVGR-(36) MHX) abdtzne-dd)=5 +. 2005 (5, T3), CHBHs, 1), 70636, (IBH7.13)s, 3. 83
(2H, s), 15 4.79 (2H, s{ 6.97 (1H, d), 7.57-7.88 (9H, n), 13.11 (1H, s).
Exanpl e & (4- b7 GetBoxypheny! ) -2, 3-di hydro-1 H- i ndol - 1-yI ] sul phonyl }
- 2- met hyl phenoxy) -

Step b):

5-Bromo-3,7-dimethylindoline

CH
Br

N
15 CH,
1.4 g (6.4 mmol) of S5-bromo-3,7-dimethyl-1H-indole are dissolved in 30ml of
glacial acetic acid, and 2 g (33 mmol) of sodium cyanoborohydnde are added a little
at a time at RT. The reaction mixture is warmed at 35°C for 16 hours and then
20 hydrolysed with water and extracted twice with ethyl acetate. After drying over
sodium sulphate, the solvent is removed under reduced pressure. The crude product
1s dissolved in ethyl acetate and purified on silica gel (mobile phase:
cyclohexane/ethyl acetate 9:1). This gives 0.79 g (53% of theory).
LC-MS (method B): R;=2.38 min
25 MS (ESlIpos): m/z = 227 (M+H)"
'H-NMR (300 MHz, CDCl3): & = 1.29 (d, 3H), 2.09 (s, 3H), 3.13 (t, 1H), 3.36 (m,
1H), 3.72 (t, 1H), 6.99 (s, 1H), 7.03 (s, 1H).

Step ¢):




acetic acid 20 OH H3C,0 -61 Step a): Ethyl {4-[(5-brono-2, 3-di hydro-|I
H- i ndol - 1-yl ) sul phonyl ] - 2- et hyl phenoxy} acetate 5 At a tenperature of from
-5to 0C, a solution of 1.17 g (4.00 mmol) of ethyl
[4- (chl or osul phonyl ) - 2- net hyl phenoxy] acetjte (Exanple | / step e) in 8 ni
of tetrahydrofuran is added dropwi se to a solution of 792 ng (4.00 mmol ) of
5-bronoi ndoline, 1.23 m (8.80 nmol) of trlethyl am ne and 48.9 ng (0.400
nmol ) of 10 4-di nethyl am nopyridine in 12 of tetrahydrofuran. The m xture
is all owed to Ethelr m ibl(Gdupmpenpdimgtiylel, %rlddl)@tq tHeuddl drylsulphonpld2-methyl-30
of water are added to the reaction solution, which is extracted three tines
with in each 80@6 ethyl acetate. The conbi ned organi c phases are
dried with sodi um sul phate and the solvent is renoved under reduced
pressure. This gives 1.5 g of crude product which is 15 purified by flash
chromat ography (silica gel 78,230 nesh, nobile phase: cycl ohexane/ et hyl
acetate 5:1). This gives 1.26 ¢ %oPt y) of the product as a solid.
Rf (petrol eum et her/ethyl acetatlfe 4NHS= &5 (ESIpos): mz = 454 [ M+H] +
20 W [run] = 200, 208, 240 ‘' 200 ): A= 1.17 (3H, t), 2.20
(3H, s), 2.93 (2H, t), 3.88 ( ‘ %;) éjgo (2H, s), 7.00 (1H,
D2

d), 7.35-7.42 (3H n), 7.58gF76 St ep
4-[(5-Bronp-2, 3-di h),dro-1 Hindol - | )sul phonyl ] - 2- meQhl phcnoxyaceti ¢
acid -62 0
5
0.7g (3.4mmol) of 5-bromo-3,7-dimethylindoline is dissolved in 4 ml of
tetrahydrofuran, and 1 ml (7.4 mmol) of triethylamine, 20 mg of DMAP and 1 g
(3.4 mmol) of ethy! [4-(chlorosulphonyl)-2-methylphenoxy]acetate
(Example 1/ step e} are added. The reaction mixture is stirred at RT overnight.
10 Following.ﬁltration, the solvent is removed under reduced pressure and the crude

product is purified on silica gel (mobile phase: cyclohexane/ethyl acetate 9:1). This
gives 1.5 g (90% of theory).
LC-MS (method D): R; = 5.25 min
MS (ESIpos): m/z = 482 (M+H)"

15 'H-NMR (300 MHz, CDCls): & = 0.98 (d, 3H), 1.28 (t, 3H), 2.22 (s, 3H), 2.39 (m,
1H), 2.52 (s, 3H), 3.31 (dd, 1H), 4.14 (dd, 1H), 4.27 (q, 2H), 4.66 (s, 2H), 6.61 (d,
1H), 6.93 (s, 1H), 7.26 (m, 3H).

Step d):
20 [4-({3,7-Dimethyl-5-[4-(triflucromethyl)phenyl}-2,3-dihydro-1H-indol-1-yl}-
sulphonyl)-2-methylphenoxyJacetic acid




I

OH A solution of 57.4 ng (1.02 mmol ) of potassium hydroxide in 1 ml of water
is added to a solution of 310 ng (0.682 mmol) of ethyl
{4-[(5-brono-2, 3-di hydro- 1Hi ndol 5 1-yl)sul phonyl]-2-nethyl phenoxy}acetate
i'n 2 m of tctrahydrofuran. The m xture issgstirred at roomtenperature for
45 mnutes and the solvent is then renoved under reduced pressure. The
residue is diluted with 3 mM of water and adjusted to pH 2 wusing | N
hydrochl oric acid. The resulting precipitate is filtered off with suction
through a filter cartridge. The precipitate is washed twice with in each

2689 of "t heor y§ 1o (Fp RGN (B St PRGOS BB L abips- BSE 17y ™
MeH + LTV $0 i a e eth¥l
R T e

m, 7.57- 7 65 (cmﬁ;mmie aﬁdépng)(ﬂ 0( 4amé!) [oF bis((mplldbm)hphospmhebam@mﬂ(la etﬁh)rlrdedro 1
H- i ndol - -yl sul pha -2-m ¢t hyl phenoxy) - acetic acid 20 -
H3C. 0 Und%r anﬂr&t R 9é66¢m%19 Rfnd-t ﬁ Ofow‘ﬁth(y\bl) hopberenic) agd are added under

4-met hoxypheny SEOFI% ﬁre 1s %pgeg’gt 5‘?@?&%@;‘8‘%&5@%’8@%{2&1 ofgw IUIrT%o(ilrl}lon ofde

are|n|t|allycarge solutlon

4- [ (5- br onD- 2, Zocirhydrmbeis Ml addey! TROHRBARY hixturs ﬁq{eaﬁéhpﬁqneoty@&emﬁ aci d
and 3.5 rrg (3.0 j. nmol) of tetrakis(triphenyl phosphine)- palladium0) In 3

m of 1, 2-di rreﬂﬂexgceﬂilngmeRlTstlmddemmeWﬁhemd toowughssilidai get.i Thg,soB@ot ik temofeda 2 M
sol ution of sodiuymc nat e |nd\(1)\&t er are added. The m xture is heated at
60C over ni ght rf P‘ieé'i}dé‘?ja‘% & 561 e?&%b‘rﬁ%ﬁﬁ@?&?ﬁ@éw%‘* BP L YN dCo48

nmol ) 10;@ 5 e thi gl
_bis (hy dr oxy rTgel E)tq’% ﬁa g 5/%5 Eobhd phasé® 49 water n]%olgl?e pﬁasemﬁo a().etomtn%é
gradient 0 min 30% B, 5 min 30% B, 50 min 95% B). This gives 87 mg (81% of
theory).
LC-MS (method D): R¢=5.18 min

MS (ESlpos): m/z = 520 (M+H)"

15 '"H-NMR (300 MHz, CDCls): 6 = 0.98 (d, 3H), 2.24 (s, 3H), 2.41 (m, 1H), 2.53 (s,
3H), 3.31 (dd, 1H), 4.15 (dd, 1H), 4.66 (s, 2H), 6.63 (d, 1H), 6.93 (s, 1H), 7.27 (m,
3H).

Example 4

20 [4-({3-Isopropyl-5-[4-(trifluoromethyl)phenyl]-2,3-dihydro-1H-pyrrolo[3,2-b]-
pyridin-1-yl} sulphonyl)-2-methylphenoxyJacetic acid



2,2 ',2"-nitrilotri ethanol are added to the reaction solution, and the

m xture is concentrated under reduced pressure. The residue is washed with
2 mM of a solvent mxture of cycl ohexane/ethyl acetate (2:1), taken up in a
m xture of 3 m of 1,2-dinethoxyethane and 0.6 nl of water and acidified
with 0.66 m of 5 N 15 trifluoroacetic aéld (pH <_ 4). The solvent is
renoved under reduced pressure and the residue is taken up in
t-etrahydrofuran and purified by preparative RP-HPLC (Kronma- Sil 50 x 20 nm
nobi | e phase A: water with 0.3P6trifluoroacetic acid, nobile phase B:
acetonitrile, O mn AB = 9: i & 7 mn AB=1:9, 8 mn AB
1:9). This gives 107 mg (79% product as a |yophilisate. 20
M5 (ESlpos): mz = 454 [ MrH] +F &H;280 1H NVR (DVBO-d6, 300
MHz): ~= 2.19 (3H s), 2.97 (2H, ; s), 3.91 (2H, t), 4.78 (2H
s), 6.97 (311, d), 7.39-7.53 (5H, m, (2H, m. -64 ExanWe 7 (4- {
[ 5-(4-Trifluoronet hyl phenyl) -3, 3-di net i
H i ndol - 1-yl ] sul phonyl ) - 2- nethylphenoxy)acet.eoaC|d 5 Step a):

5- Brono- 3, 3-di met hyl i ndol i ne H3 10 A mi xt uFf 45 m of

t ol uene/ acetonitrile (49:1) is flushed with for 5 mnutes, and 3.00 g
(13.4 mmol ) of 4-bronophenyl hydrazine are th ded. 3.71 m (48.1 mol)
of trifluoroacetic acid are then added sl ow GHgcare is being taken
that the tenperature does not exceed 35C. The enperature is then

mai ntai ned at 35C, and 15 a solution of 1.05 g Q14 6 mml) of

i sobutyral dehyde in 4 ml of toluene/acetonitrile 49; 1) is then slowy
added dropwi se over a period of 2 h. The m xture i QHrred at 35C for 4 h
and at roomtenperature for 2 h. The mixture is t@en cooled to -10C,

Step a):
5-Chloro-3-isopropyl-1H-pyrrolo[3,2-b]pyridine

H

W

CH
Ch_ _N 3

=
=

IZ/

0.2g (1.39mmol) of 2-chloro-5-hydrazinopyridine (prepared according to
GB-259 961 from 5-amino-2-chloropyridine) is dissolved in ethanol, and 0.16 g
10 (1.8 mmol) of 3-methylbutanal is added. The mixture is stirred at RT for 30 minutes
and the solvent is then removed under reduced pressure and the residue is dried under
reduced pressure. 0.2 g (1.53 mmol) of anhydrous zinc chloride is then added to the
intermediate and the mixture is heated in an oil bath at 170°C. After 30 minutes of
stirring at this temperature, the mixture is cooled to RT. The crude product is taken
15 up in dichloromethane and washed with dilute hydrochloric acid. After drying over
magnesium sulphate, the solvent is removed under reduced pressure and the crude
product is purified on silica gel (mobile phase: cyclohexane/ethyl acetate 1:1). This
gives 133 mg (49% of theory).
LC-MS (method B): Ry =2.62 min



4.0 M of nethanol are added and 819 ng (21.7 mml) of solid sodium
borohydride are then added a little at a tinme over a period of 30 mn.
Here, the tenperature nust 20 not exceed -2C. After the addition has ended,
tthe m xture is stirred at 0OC for 1 h. -6?%150 m of a 6% strength by wei ght

solution of amonia in water are added phases are then separated and
1.5 mM each of acetonitrile and nethanol are added to the organic phase.
The organic phase is then washed with 150 ml of a 15% strength sol ution of
sodi um chl or iNg (ESIpu&)t 87z ands gvi+ex)* over sodi um sul phate. The mixture is 5
f||teredthrouh18 of silica and the filter cake is washed tw ce
with in each He‘é?sﬁl QIW MiHzoCDi 16t gyﬁ 186Hdr 6H)IBet lotrgais 7109 (dy b 1.22 (s,
concentrat ed under ed pressure and chromat ographed on 100 g of silica
gel . Initial I ?-ﬁ%(‘gy}gﬁoducts are eluted with cycl ohexane, and the product
is then eluted using a m xture of cyclohexane/diethyl ether (20:1). This
gives 1.78 g (54% of theory) of the product as 10 an oil. Rf (petroleum
et her/ eghyl ﬁjl\gte 5:1) = 0.47 W [rir’ri = 200, 268, 276 Ms (ESIpos): nz =
226 [MrH + | H DVSO-d6, 200 MHz): ~= 1.20 (6H, s), 3.18 (2H, d), 5.66
(1H, s, br.)3- tsam@pzalzs (4 flgyronretindiphenyl]- élH)pmaloi@ 2tlpymidipe Step b): Et hyl
(4-[(5-brom) 3, 3-di net hyl - 2, 3-di hydro-1 H-indol -1-yl ) sul phonyl ] -2-net hyl -
phenoxy) acetate 20 0 A sol ution of 920 ng (4.07 nmmol ) of
5-brono- 3, 3-di nethylindoline, 906 ng (8.95 mmol) of triethylamne and 49.7
nmg (0.407 mmol ) of 4-di rrethyIaFm opyridine 25,4 12.5 nl of absolute

5@

tetrahydrofuran is cooled to - grd™ soluticdn, of 1.19 g (4.07 mmol) of
et hyl [4-(chl orosul phonyl)-2- maEhyI cet g ecﬁixanpl el / stepe)in
10 mM of abs. tetrahydrofuran is adthed X

g sedat this tenperature. The

N
H

10 Under argon, 0.1 g (0.51 mmol) of 5-chloro-3-isopropyl-1H-pyrrolo[3,2-b]pyridine,

0.13g (0.67mmol) of 4-trifluoromethylphenylboronic acid and 0.018g
(0.026 mmol) of bis(triphenylphosphine)palladium(II) chloride are initially charged
in 6 m! of DMF and heated at 70°C for 30 minutes. After addition of 1 ml of a2 M
solution of sodium carbonate, the reaction mixture is heated at 100°C overnight.

15 After cooling, the mixture is filtered through silica gel. The solvent is removed under
reduced pressure and the crude product is purified by preparative HPLC (YMC gel
ODS-AQ S 5/15 pm; mobile phase A: water, mobile phase B: acetonitrile, gradient
0 min 30% B, 5 min 30% B, 50 min 95% B). This gives 100 mg (64% of theory).
LC-MS (method C): R, = 4.47 min

20 MS (ESTpos): m/z = 305 (M+H)"

Step ¢):
3-Isopropyl-5-[4-(trifluoromethyl)phenyl]-2,3-dihydro- 1H-pyrrolo[3,2-b]pynidine




-66 mxture is stirred at roomtenperature for 18 h, and 100 m of distilled
water are then added. The m xture is extracted three tinmes with in each
case 50 m of ethyl acetate. The conbined organi c phases are washed with
200 m of saturated sodiumchloride solutjon, dried over sodi um sul phate
and concentrated under reduced pressure. “The 5 crude product is purified by
flash chromat ography using 150 g of silica gel. This gives 1.74 g (89% of
t.heory) of the product as a solid foam Rf (petrol eum et her/ et hyI acetate
3:1) =0.48 LCM (nmethod A: Rt 518 mn M5 (ESIpos): niz 482 [ M+H] +
10 W[nn'] = 200, 238, 256 Step q{) (5-Bro -33d|methl-23d|hydrol
Hindol - | -y0-98uEpHBR7PFurmoliet y|%ﬁéﬁ@x@y1}5 14 GeBepomed D Pher I A oM on of

f d d d
iZ?u{T?oElso? ° e DB S S T B0 FRAPOeTerite Shut e m 3007 1O °
2, 3-di hydr o- | i+ 3 deh add Ky BReanyt! do-tr TRE ¥ RN &P, meﬂr%&t '1sﬂe)§rzmcd0f

tetrahydrofuran and the"m Xture 1s stirred at RT for 45 'mn. .03
mol ) of5 sodwithmshtiundl agluscd hothphafuetheehydicatien ﬁ)lrﬁleadﬂecbactTmestqnl vent |s
removed under reduced pressure. 40 ml of water are added to the residue,
and the mi xt uke-N8 (msthwdd®): RitA-080nM of diethyl ether. The pHis then

adj usted to 2 +«of 25 hydrochloric acid, and the m xture
is extracted W@Sg}i’qs?wﬁgj}lw ﬁ?u(iﬁ\h&g ch case 20 m of dichl oronet hane. The
organi ¢ phases are dried over sodi um sul phate and the solvent -67 is then

removed under reduced pressure. This gives 805 ng (S6% of theory) of the
product as a S@pidt foam Rf (dichloromethane/ methanol 10:1) = 0.31

10 Ethyl [4-({3-isopropyl-5-[4-(trifluoromethyl)phenyl]-2,3-dihydro-1H-pyrrolo[3,2-b]-
pyridin-1-yl}sulphonyl)-2-methylphenoxy]acetate

o\}_
0
0 \—cH,

0.085 mg (0.277 mmol) of 3-isopropyl-5-[4-(trifluoromethyl)phenyl}-2,3-dihydro-
15 1H-pyrrolo[3,2-b]pyridine are dissolved in 2ml of absolute THF, and 0.081 g
(0.277 mmol) of ethyl [4-(chlorosulphonyl)-2-methylphenoxylacctate
(Example 1 /stepe) and 0.085m! (0.61 mmol) of tricthylamine and 4 mg
(0.028 mmol) of DMAP are added. The reaction mixture is warmed at 45°C
overnight. The mixture is then filtered and the solvent is removed under reduced
20 pressure. The crude product is purified by preparative HPLC (YMC gel ODS-AQ S
5/15 pum; mobile phase A: water, mobile phase B: acctonitrile, gradient 0 min 30% B,
5 min 30% B, 50 min 95% B). This gives 37 mg (24% of theory).
LC-MS (method E): Ry =4.78 min




MS (ESIpos): miz = 454, 456 [MrH + 5 ' H NWVR (DMBO-d6, 3 00 MHz): ~ = 1.10
(6H, s), 2.21 (3H, s), 3.64 (2H s), 4.79 (2H s), 6.99 (1H d), 7.33-7.41

(3H, m, 7.62 (IH, dd), 7.65 (1H, s) 13 05 (114, s, br.). Step d): 10
(4-{[5-(4-Trifluoronethyl phenyl)-3,3 mé hyl -2, 3-di hydro-| Hindol -1 -yl ]sul p
honyl ) - 2-nmet hyl phenoxy) acetic acid F F Under argon, a solution of 77.2
mg (0.17 nmmol ) of {4-[(5-brono-3, 3-dimethyl -

2, 3-di hydro-1 H i ndol -1-yl)sul phonyl] 2- met hyl phenoxy}acetic acid and 6.2 ng
(8 5 iinol) oSIE3Ipok): sr(/dFrﬁﬁér(MJrﬂﬂosphl no)ferrocencpal I adi un(ll) chI oride in
1.5

m  of | 2 d| rrethox et hane_i s added ng 4
“trifluorom ebh %%PMS@ e QI (Wztﬁﬁl QH@O?% @s‘ﬁ)rﬂi“ﬁém,ﬂm 221of a 2

s ot i rrod ZI(H%ﬁ%)u?&é% satfort o 198 B b I e e o
(0.048 mmol ) (af si1)37.99 td, @R 9184 84,419 -trithiol are added to the reaction
m xture, and the mxturé i$ neutralized using 5 N trifluoroacetic acid in

wat er. Bhe m xture is concentrated under reduced pressure and -68 the
residue is taken up in 3 m of a mxture of dichloroncthane and net hanol
(5:1) and fiSfere)d through a cartrldge f| IIed with 2 g of 5|I|ca gel . The

product is elyt t.ha ture (5:1)
and the sol ve[%t(?glélglpé% g4rﬂm§kr5£e %(fnﬁ ersgsaglrhgg'%# SL% Ue |s di ssol ved
ina mxture dﬂ'ppyijsﬂtlpﬂf)n)ﬁ) Qeﬁé@ﬁw&@&waeawad&m 200 pi of dinmethyl

sul phoxi de an chromat ographed by " reversed- phase HPLC (Kroma-Sil, 50 x 20

mm nobil e phase A water, nobile phase B: acetonitrile with 0.3%
trifluoroacetic acid, gradi ent .0 mn 50%A 50%B, 7 mn 20% A and 80%B; 8
mn 10% A and 90% B). The solvgnt is renoved under reduced pressure. This

i a solid. 10 LG Ms (nethod

10 O

0.029 g (0.052 mmol) of ethyl [4-({3-isopropyl-5-[4-(trifluoromethy])phenyl]-
2,3-dihydro-1H-pyrrolo[3,2-b]pyridin-1-yl} sulphonyl)-2-methylphenoxylacetate  1s
dissolved in 1 ml of THF, and 0.5 ml of 1 N aqueous sodium hydroxide solution is
15 added. The reaction mixture is stirred at RT overnight. The mixture is acidified with
concentrated hydrochloric acid and then extracted with dichloromethane. The extract
is dricd over magnesium sulphate and the solvent is removed under reduced pressure.
This gives 27 mg (97% of theory).
LC-MS (mcthod E): R¢=4.43 min
20 MS (ESIpos): m/z = 535 (M+H)"
'H-NMR (300 MHz, DMSO-de): § = 0.82 (d, 3H), 1.06 (d, 3H), 1.45 (m, 1H), 2.21
(m, 111), 2.33 (s, 3H), 3.91 (m, 1H), 4.15 (m, 1H), 4.67 (s, 21I), 7.04 (d, 1H), 7.92




M5 (ESIpos): mz = 520 [M+H + ' H-NMR (DMBO-d,, 400 MHz): ~= 1.19 (6H, s),
2.21 (3H, s), 3.70 (2H, s), 4.79 (2H, s), 6.99 (1H, d), 7.52-7.62 (3H, m,
7.67 (111, d), 7.71 (1H, s), 7.76 (2H, d), 7.85 (2H, d). 15 The working
exanples 8 - 96 listed in the tabl e bel ow.are obtained anal ogously to the
processes described above: -69 LC-NI w EX:Synt hesi sStruct ureMs: LC- MSf ound
No. net hodRt net hod[ Nl+H] [m n] F FH3C FI CH3 Anal ogous 8tol N3.27B562 Exanpl e
11i0- S1 OON OCH3 OHH3C~, 0 /H3C | C H3 Analogous 9toN , 03.08B523 ,
SO (m, 5H), 7.99 (d, 2H), 8.34 (d, 2H).

Example 5
(4-{[5-(4-Trifluoromethylpheny!)-2,3-dihydro-3-spiro-1'-cyclohexyl- 1 H-indol-1-yl]-

5 sulphonyl}-2-methylphenoxy)acetic acid

Step a):
10 4-Bromophenylhydrazine hydrochloride

Br
\©\ x HCI
NH

|
NH,

With stirring, a solution of 32.0 g (186 mmol) of 4-bromoaniline in 200 ml of
15 concentrated hydrochloric acid is cooled to 0°C. At this temperature, a solution of
12.8 g (186 mmol) of sodium nitrite in 150 ml of water is added. The resulting
diazonium solution is, with stirring at 0-4°C, added dropwise to a solution of 42.7 g
(225 mmol) of tin(Il) chloride in 100 ml of concentrated hydrochloric acid. The
resulting precipitate is filtered off with suction and washed twice with in each case

20 50 ml of water and then recrystallized from isopropanol. This gives 17.2 g (41% of
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theory) of the product as a sohd.
R¢ (dichloromethane/methanol 40:1) = 0.46
UV [nm] = 198, 234, 284
MS (:SIpos): m/z = 187, 189 [M+H]"
5 TH-NMR (DMSO-dg, 300 MHz): 0= 6.93 (2H, d), 7.46 (2H, d), 8.39 (1H, s, br.),
10.23 (3H, s, br.).

Step b):

5-Bromo-2,3-dihydro-3-spiro-1'-cyclohexyl-1H-indole
10

Br

Iz

A mixture of 90 ml of toluene/acetonitrile (49:1) is flushed with argon for 5 minutes,
and 6.00 g (26.8 mmol) of 4-bromophenylhydrazine hydrochloride are then added.
15 7.41 ml (96.2 mmol) of trifluoroacetic acid are then slowly added dropwise, while
care is being taken that the temperature does not exceed 35°C. The temperature is
then maintained at 35°C, and a solution of 327g (29.2mmol} of
cyclohexanecarbaldehyde in 8.4 ml of toluene/acetonitrile (49:1) is then slowly added
dropwise over a period of 2 h. The mixture is stirred at 35°C for 4 h and at room
20 temperature for 2 h. The mixture is then cooled to -10°C and 8.0 ml of methanol are
added. Over a period of 30 min, 1.64 mg (43.3 mmol) of solid sodium borohydride is
added a little at a time; during the addition, the temperature must not exceed -2°C.,
After the addition has ended, the mixture is stirred at 0°C for 1 h. 150 ml of a 6%
strength by weight solution of ammonia in water are added and the phases are then
25 separated and 3 ml each of acetonitrile and methanol are then addcd to the organic
phase. The organic phase is then washed with 150 ml of a 15% strength solution of
sodium chloride in water and dried over sodium sulphate. The organic phase is

filtered through 150 g of silica gel and the filtercake is washed twice with in cach
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case 200 ml of diethyl ether. The organic filtrate is concentrated under reduced
pressure and chromatographed on 200 g of silica gel (70-230 mesh). First, the
byproducts are eluted using cyclohexane, and the product is then eluted using a
mixture of cyclohexane and diethyl ether (20:1). This gives 4.25 g (50% of theory) of
a solid.

R¢ (petroleum ether/ethyl acetate 5:1) = 0.4

MS (ESIpos): m/z =266, 268 [M+H]"

UV [nm] =200, 270, 276

"H-NMR (DMSO-dg, 400 MHz): O= 1.20-1.69 (10H, m), 3.30 (2H, d), 5.65 (1H, s),
6.39 (1H, d), 7.01 (1H, dd), 7.07 (1H, d).

Step c):
Ethyl {4-[(5-bromo-2,3-dihydro-3-spiro-1"-cyclohexyl-1H-indol-1-yl)sulphonyl]-
2-methylphenoxy}acetate

Br

A solution of 4.5g (16.9 mmol) of 5-bromo-2,3-dihydro-3-spiro-1'-cyclohexyl-
1H-indole, 5.18 ml (37.2 mmol) of triethylamine and 210 mg (1.69 mmol) of
4-dimethylaminopyridine in 60 ml of absolute tetrahydrofuran is cooled to -5°C, and
a solution of 4.95 g (16.91 mmol) of ethyl [4-(chlorosulphonyl)-2-methylphenoxy]-
acctate (Example 1/ step e) in 40 m] of abs. tetrahydrofuran is added dropwise at this

temperature. The mixture is stirred at room temperature for 18 h, and 150 ml of

Example 1S O O H3C O
CH H3C Anal ogousO H3C-ON,, 13to/ / 'S3.12B524 Exanple 10 |

(ONO)
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distilled water are then added. The mixture is extracted three times with in each case
150 ml of ethyl acctate. The combined organic phases are washed with 200 ml of
saturated sodium chloride solution, dried over sodium sulphate and concentrated
under reduced pressure. The crude product is purified by flash chromatography using
150 g of silica gel (70-230 mesh). The mobile phase used is a mixture of cyclohexane
and ethyl acetate (6:1). This gives 8.25 g (93% of theory) of the product as a solhd
foam.

R¢ (petroleum ether/ethyl acetate 3:1) = 0.6

MS (ESIpos): m/z = 508, 510 [M+H]"

UV [nm] =202, 238, 258

"H-NMR (DMSO-ds, 300 MHz): 0= 1.16 (3H, t), 1.05-1.55 (10H, m), 2.20 (3H, s),
3.67 (2H, s), 4.13 (2H, q), 4.89 (2H, s), 7.00 (1H, dd), 7.34-7.42 (3H, m), 7.55 (1H,
dd), 7.68 (1H, d).

Step d):
{4-[(5-Bromo-2,3-dihydro-3-spiro-1'-cyclohexyl-1H-indol-1-yl)sulphonyl]-2-methyl-

phenoxy}acetic acid

Br

A solution of 0.53 g (9.47 mmol) of potassium hydroxide in 8 ml of water is added to
a solution of 3.3 g (6.32 mmol) of ethyl {4-{(5-bromo-2,3-dihydro-3-spiro-1'-cyclo-
hexyl-1H-indol-1-y1)sulphonyl]-2-methylphenoxy}acetate in 16 ml of tetrahydro-
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furan. The mixture is stirred at room temperature for one hour, and 049 g
(3.16 mmol) of sodium dihydrogen phosphate dihydrate is then added. The
tetrahydrofuran is removed under reduced pressure and the residue is diluted with
40 ml of water. The mixture is washed once with 40 ml of dicthyl ether. The aqueous

5 phase is adjusted to pH 2 using 1 N hydrochloric acid and extracted three times with
in each case 40 ml of dichloromethane. The organic phase is dried over sodium
sulphate and concentrated under reduced pressure. This gives 2.55 g (82% of theory)
of the product as a solid foam.
Ry (petroleum ether/ethyl acetate 1:3) = 0.14

10 MS (ESIpos): m/z = 494, 496 [M+H]"

UV [nm] = 206, 238, 258
"H-NMR (DMSO-ds, 200 MHz): 0= 1.09-1.76 (10H, m), 2.19 (3H, s), 3.78 (2H, s),
4.78 (2H, s), 6.96 (1H, d), 7.37 (3H, d), 7.60 (1H, dd), 7.68 (1H, s), 13.2 (1H, s, br.).

15 Step e):
(4-{[5-(4-Trifluoromethylphenyl)-2,3-dihydro-3-spiro-1'-cyclohexyl-1H-indol-1-yl}-
sulphonyl}-2-methylphenoxy)acetic acid

20
Under an atmosphere of argon, a solution of 170 mg (0.34 mmol) of {4-[(5-bromo-

2,3-dihydro-3-spiro-1'-cyclohexyl-1H-indol-1-yl)sulphonyl]-2-methylphcnoxy} acetic
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acid and 6.2mg (8.5 pmol) of 1,1-bis(diphenylphosphino)ferrocenepalladium(II)

chloride in 3ml of 1,2-dimethoxyethane is added to 84.9 mg (0.45 mmol) of

4-tnfluoromethylboronic acid. With vigorous stirring, 0.76 ml of a 2 N solution of

sodium carbonate are added. The mixture is stirred at 60°C overnight. At room

5 temperature, 8.50 mg (0.048 mmol) of 1,3,5-triazine-2,4,6-trithiol are added to the

reaction solution. The pH is adjusted to 4-5 using 5 N tnifluoroacetic acid in water

and the solvent is then removed under reduced pressure. The residue is purified by

RP-HPLC (Kroma-Sil 50 x 20 mm, mobile phase A: water with 0.3% triflucroacetic

actd, mobile phase B: acetonitrile, 0 min A:B = 1:1, 7min A:B = 1:4, 8 min A:B =
10 1:9). This gives 116 mg (61% of theory) of a solid.

R¢ (methylene chloride/methanol 10:1) = 0.28

MS (ESIpos): m/z = 560 [M+H]"

UV [nm] = 200, 292

"H-NMR (DMSO-ds, 200 MHz): O= 1.09-1.55 (J0H, m), 2.20 (3H, s), 3.83 (2H, s),
15 4.79 (2H, s), 6.97 (1H, d), 7.57-7.88 (9H, m), 13.11 (1H, s).

Example 6
(4- {[5-(4-Methoxyphenyl)-2,3-dihydro-1H-indol-1-yl]sulphonyl} -2-methylphenoxy)-
acetic acid

20
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Step a):
Ethyl {4-[(5-bromo-2,3-dihydro-1H-indol-1-yl)sulphonyl]-2-methylphenoxy} acctate

CH, 0
0
\)l\OACHa
O
W
S

At a temperature of from -5 to 0°C, a solution of 1.17 g (4.00 mmol) of ethyl
[4-(chlorosulphonyl)-2-methylphenoxylacetate (Example 1 / stepe) in 8 ml of
tetrahydrofuran is added dropwise to a solution of 792 mg (4.00 mmol) of
5-bromoindoline, 1.23 m] (8.80 mmol) of triethylamine and 48.9 mg (0.400 mmol) of
4-dimethylaminopyridine in 12 ml of tetrahydrofuran. The mixture is allowed to
warm to room temperature and stirred for a further 2 h. 30 ml of water are added to
the reaction solution, which is extracted three times with in each case 20 ml of ethyl
acetate. The combined organic phases are dried with sodium sulphate and the solvent
is removed under reduced pressure. This gives 1.5 g of crude product which is
purified by flash chromatography (silica gel 70-230 mesh, mobile phase:
cyclohexane/ethyl acetate 5:1). This gives 1.26 g (69% of theory) of the product as a
solid.

R¢ (petroleum ether/ethyl acetate 4:1) = 0.25

MS (ESIpos): m/z = 454 [M+H]"

UV [nm] = 200, 208, 240

TH-NMR (DMSO-ds, 200 MHz): O= 1.17 (3H, t), 2.20 (3H, s), 2.93 (2H, 1), 3.88
(2H, 1), 4.14 (2H, q), 4.90 (2H, s), 7.00 (1H, d), 7.35-7.42 (3H m), 7.58-7.65 (2H, m).

Step b):
4-[(5-Bromo-2,3-dihydro-1H-indol-1-yl)sulphonyl]-2-methylphcnoxyacetic acid
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A solution of 57.4 mg (1.02 mmol) of potassium hydroxide in 1 ml of water is added
to a solution of 310 mg (0.682 mmol) of ethyl {4-[(5-bromo-2,3-dihydro-1H-indol-
1-yDsulphonyl]-2-methylphenoxy}acetate in 2 ml of tetrahydrofuran. The mixture is
stirred at room temperature for 45 minutes and the solvent is then removed under
reduced pressure. The residue is diluted with 3 ml of water and adjusted to pH2
using 1 N hydrochleric acid. The resulting precipitate is filtered off with suction
through a filter cartridge. The precipitate is washed twice with in each case 2 ml of
water and dried under reduced pressure. This gives 279 mg (96% of theory) of the
product as a solid.

MS (ESIpos): m/z = 426, 428 [M+H]"

UV [am] = 200, 238

'H-NMR (DMSO-dg, 300 MHz): 0= 2.19 (3H, s), 2.93 (2H, t), 3.89 (2H, 1), 4.79
(2H, s), 6.97 (1H, d), 7.31-7.41 (3H, m), 7.57-7.65 (2H, m).

Step c):
(4-{[5-(4-Methoxyphenyl)-2,3-dihydro-1H-indol-1-yl]sulphonyl}-2-mcthylphenoxy)-

acetic acid

~-0OH H3C O
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Under an atmosphere of argon, 54.7 mg (0.360 mmol) of 4-methoxyphenylboronic
acid and 33.6 mg (0.792 mmol) of lithium chloride are initially charged. A solution
of 128 mg (0.300 mmol)} of 4-[(5-bromo-2,3-dihydro-1H-indol-1-yl)sulphonyl]-
2-methylphenoxyacetic acid and 3.5 mg (3.0 pumol) of tetrakis(triphenylphosphine)-
palladium(0) in 3 m! of 1,2-dimethoxyethane is added. With vigorous stirring, 660 ul
of a 2 M solution of sodium carbonate in water are added. The mixture is heated at
60°C overnight and then allowed to cool to room temperature. 8.50 mg (0.048 mmol)
of 1,3,5-triazine-2,4,6-trithiol and 9.0 mg (0.041 mmol) of 2,2-bis(hydroxymethyl)-
2,2" 2"-nitrilotriethanol are added to the reaction solution, and the mixture is
concentrated under reduced pressure. The residue is washed with 2 m! of a solvent
mixture of cyclohexane/ethyl acetate (2:1), taken up in a mixture of 3 ml of
1,2-dimethoxyethane and 0.6 ml of water and acidified with 0.66 ml of 5N
trifluoroacetic acid (pH < 4). The solvent is removed under reduced pressure and the
residue 1s taken up in tetrahydrofuran and purified by preparative RP-HPLC (Kroma-
Sil 50 x 20 mm, mobile phase A: water with 0.3% trifluoroacetic acid, mobile phase
B: acetonitrile, 0 min A:B = 9:1, 2 min A:B = 9:1, 7 min A;B = 1:9, 8 min A:B =
1:9). This gives 107 mg (79% of theory) of the product as a lyophilisate.

MS (ESIpos): m/z = 454 [M+H]"

UV [nm] = 204, 246, 280

"H-NMR (DMSO-dg, 300 MHz): U= 2.19 (3H, s), 2.97 (2H, t), 3.77 (3H, s), 3.91
(2H, 1), 4.78 (2H, s), 6.97 (314, d), 7.39-7.53 (5H, m), 7.62-7.64 (2H, m).

O OH
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Example 7
(4-{[5-(4-Trifluoromethylphenyl)-3,3-dimethyl-2,3-dihydro-1H-indol-1-yl]sulphonyl} -
2-methylphenoxy)acetic acid

Step a):
5-Bromo-3,3-dimethylindoline

H.C

3
BrmCH3
N
H

10

A mixture of 45 ml of toluene/acetonitrile (49:1) is flushed with argon for 5 minutes,
and 3.00 g (13.4 mmol) of 4-bromophenylhydrazine are then added. 3.71 ml (48.1
mmol) of trifluoroacetic acid are then added slowly, while care is being taken that the
temperature does not exceed 35°C. The temperature is then maintained at 35°C, and
15 a solution of 1.05 g (14.6 mmol) of isobutyraldchyde in 4 ml of toluene/acetonitrile
(49:1) is then slowly added dropwise over a period of 2 h. The mixture is stirred at
35°C for 4 h and at room temperature for 2 h. The mixture is then cooled to -10°C,
4.0 ml of methanol are added and 819 mg (21.7 mmol) of solid sodium borohydride
are then added a little at a time over a period of 30 min. Here, the temperature must

20 not exceed -2°C. After the addition has ended, the mixture is stirred at 0°C for 1 h.
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150 m! of a 6% strength by wcight solution of ammonia in water are added, the
phases are then separated and 1.5 ml each of acetonitrile and methanol are added to
the organic phase. The organic phase is then washed with 150 ml of a 15% strength
solution of sodium chloride in water and dricd over sodium sulphate. The mixture is
filtered through 100 g of silica gel, and the filter cake is washed twice with in each
case 200 ml of dicthyl ether. The organic filtrate is concentrated under reduced
pressure and chromatographed on 100 g of silica gel. Initially, the byproducts are
eluted with cyclohexane, and the product is then cluted using a mixture of
cyclohexane/diethyl ether (20:1). This gives 1.78 g (54% of theory) of the product as
an oil.

Ry (petroleum ether/ethyl acetate 5:1) = 0.47

UV [nm] =200, 268, 276

MS (ESIpos): m/z = 226 [M+H]"

"H-NMR (DMSO-ds, 200 MHz): 0= 1.20 (6H, s), 3.18 (2H, d), 5.66 (14, s, br.),
6.42 (1H, d), 7.02 (1H, dd), 7.10 (1H, d).

Step b):

Ethyl  {4-[(5-bromo-3,3-dimethyl-2,3-dihydro-1H-indol-1-yl)sulphonyl]-2-methyl-
phenoxy}acetate

CH, 0
0
Br Q\
N7y
H.C
3
CH,

A solution of 920 mg (4.07 mmol) of 5-bromo-3,3-dimethylindoline, 906 mg
(8.95 mmol) of tricthylamine and 49.7 mg (0.407 mmol) of 4-dimethylaminopyridine
in 12.5ml of absolute tetrahydrofuran is cooled to -5°C, and a solution of 1.19 g
(4.07 mmol) of ethyl [4-(chlorosulphonyl)-2-methylphenoxylacetate (Example 1 /

step e) in 10 ml of abs. tetrahydrofuran is added dropwise at this temperature. The
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mixture is stirred at room temperature for 18 h, and 100 m! of distilled water are then
added. The mixture is extracted three times with in each case 50 ml of ethyl acetate.
The combined organic phascs are washed with 200 ml of saturated sodium chloride
solution, dried over sodium sulphate and concentrated under reduced pressure. The

5 crude product is purified by flash chromatography using 150 g of silica gel. This
gives 1,74 g (89% of theory) of the product as a solid foam.
R¢ (petroleum ether/ethyl acetate 3:1) = 0.48
LC-MS (method A): R,=5.18 min
MS (ESIpos): m/z = 482 [M+H]"

10 UV [nm] =200, 238, 256

Step c):
{4-[(5-Bromo-3,3-dimethyl-2,3-dihydro-1H-indol- 1-yl)}sulphonyl]-2-methylphenoxy} -
acetic acid

15

Br O\\

A solution of 173 mg (3.08 mmol) of potassium hydroxide and 2.5 ml of water is
added to a solution of 990 mg (2.05 mmol) of ethyl {4-[(5-bromo-3,3-dimethyl-
20 2,3-dihydro-1H-indol-1-yl)sulphonyl]-2-methylphenoxy}acetate  in  5ml  of
tetrahydrofuran, and the mixture is stirred at RT for 45 min. 160 mg (1.03 mmol) of
sodium dihydrogen phosphate dihydrate are added. The solvent is removed under
reduced pressure. 40 ml of water are added to the residue, and the mixture is washed
with 20 ml of diethyl cther. The pH is then adjusted to 2 using a 1 N solution of
25 hydrochloric acid, and the mixture is extracted three times with in each case 20 ml of

dichloromethane. The organic phases are dried over sodium sulphate and the solvent
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is then removed under reduced pressure. This gives 805 mg (86% of theory) of the
product as a solid foam.

R (dichloromethane/methanol 10:1) = 0.31

MS (ESIpos): m/z = 454, 456 [M+H]"

5 "H-NMR (DMSO-dg, 300 MHz): O= 1.10 (6H, s}, 2.21 (3H, s), 3.64 (2H, s), 4.79
(2H, s), 6.99 (1H, d), 7.33-7.41 (3H, m), 7.62 (1H, dd), 7.65 (1H, s}, 13.05 (1H, s,
br.).

Step d):

10 (4-{[5-(4-Trifluoromethylphenyl)-3,3-dimethyl-2,3-dihydro- 1H-indol-1-yl]sulphonyl } -
2-methylphenoxy)acetic acid

15 Under argon, a solution of 77.2mg (0.17 mmol) of {4-[(5-bromo-3,3-dimethyl-
2,3-dihydro-1H-indol-1-yl)sulphonyl]-2-methylphenoxy}acetic acid and 6.2 mg
(8.5 umol) of 1,1-bis(diphenylphosphino)ferrocencpalladium(ll) chloride in 1.5 mi
of 1,2-dimethoxyethane is added to 38.0g (0.20 mmol) of 4-trifluoromethyl-
phenylboronic acid. With vigorous stirring, 374 ul of a 2M solution of sodium
20 carbonate in water are then added, and the mixture is stirred at 60°C under argon for
17 h. To remove the palladium, 8.50 mg (0.048 mmol) of 1,3,5-triazine-2,4,6-trithiol
are added to the reaction mixture, and the mixture is ncutralized using 5N

trifluoroacetic acid in water. The mixture is concentrated under reduced pressure and



H3C C O OH H3C Analogous ~ 1 33toO ~ 5.10 D483 ~ -, O Exanple 5N C H3 H3C
FCH3 0 J-OHH3C Analogous\ ' 05 to 1O

_68 -

the residue is taken up in 3 ml of a mixture of dichloromethane and methanol (5:1)
and filtered through a cartridge {illed with 2 g of silica gel. The product is eluted with
20 ml of the dichloromethane/methanol mixture (5:1) and the solvent is removed
under reduced pressure. The residue is dissolved in a mixture of 400 ul of
5 tetrahydrofuran and 200 ul of dimethyl sulphoxide and chromatographed by

reversed-phase HPLC (Kroma-Sil, 50 x 20 mm, mobile phase A: water, mobile
phase B: acetonitrile with 0.3% trifluoroacetic acid, gradient 0 min 50% A, 50% B;
7 min 20% A and 80% B; 8 min 10% A and 90% B). The solvent is removed under
reduced pressure. This gives 46.1 mg (52% of theory) of the product as a solid.

10 LC-MS (method A): R,=5.15 min
MS (ESIpos): m/z = 520 [M+H]"
"H-NMR (DMSO-ds, 400 MHz): O= 1.19 (6H, s), 2.21 (3H, s), 3.70 (2H, s), 4.79
(2H, s), 6.99 (1H, d), 7.52-7.62 (3H, m), 7.67 (1H, d), 7.71 (1H, s), 7.76 (2H, d), 7.85
(2H, d).

15
The working examples 8 — 96 listed in the table below are obtained analogously to

the processes described above:
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LC- MW
Ex. | Synthesis Struct MS: | LC-MS | found
No. | method ructure R, | method | [M+H]
[min]) *
Analogous
8 to 3.27 B 562
Example 1
Owo
CH, OH
Analogous
9 to 3.08 B 523
Example 1 0 0
CH, OH
Analogous
10 to 321 B 508
Example 1 0 0
CH, OH
Analogous
i1 to 3.25 B 578
Example 1 o o
CH, OH
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S\
~ CH3

CH3
I

H3C 0 OH H3C O
/[ H3C /I

Analogous
12 to 3.17 512
Example 1 0 o
CH, OH
CH,
H,C
c—0
Analogous " N\SIP
13| 1 Q g 3.12 524
Example 1 o
0
He CH, OH
— H.C
H,C—0 g Co_on,
Analogous O
14| 1o {0 3.03 510
Example 1 H,C P S o o
CH, OH
Analogous
15 to 3.16 494
Example 1 0 o
CH, OH
F C
oo
Analogous O N
16 to \ ,,0 3.14 498
Example 1 H,C OI’S 0 o
CH, OH
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Cellular transactivation assay:

Test principle:
A ccllular assay is used to identify activators of the pcroxisome proliferator-activated

receptor delta (PPAR-delta).

Since mammalian cells contain different endogenous nuclear receptors which may
complicate an unambiguous interpretation of the results, an established chimera
system is used in which the ligand binding domain of the human PPARS receptor is
fused to the DNA binding domain of the yeast transcription factor GAL4. The
resulting GALA-PPARS chimera is co-transfected and stably expressed in CHO cells

having a reporter construct.

Cloning:

The GALA-PPARS expression construct contains the ligand binding domain of
PPAR® (amino acids 414-1326), which is PCR-amplified and cloned into the vector
pcDNA3.1. This vector already contains the GAL4 DNA binding domain (amino
acids 1-147) of the vector pFC2-dbd (Stratagene). The reporter construct, which
contains five copies of the GAL4 binding site upstream of a thymidine kinase
promoter, expresses firefly luciferase (Photinus pyralis) following activation and

binding of GAL4-PPARGS.

Transactivation assay (luciferase reporter):

CHO (chinese hamster ovary) cells are sown in CHO-A-SFM medium (GIBCO),
supplemented by 2.5% foetal calf scrum and 1% penicillin/streptomycin (GIBCO), at
a cell density of 2 x 10° cells per well in a 384-well plate (Greiner). The cclls are
cultivated at 37°C for 48 h and then stimulated. To this end, the substances to be
tested are taken up in the abovementioned medium and added to the cclls. After a
stimulation period of 24 hours, the luciferase activity is mcasured using a video

camera. The relative light units measured give, as a function of the substance

delta



10 systemis used in which the |ligand binding domain of the human PPAR5
receptor is fused to the DNA binding domain of the yeast transcription
factor GAL4. The resulting GAL4-PPARS chinera is co-transfected and stably
expressed in CHO cells having a reporter construct. is Coning: Ile

GAL4- PPARS expr essi on construct contains?he |igand binding domain of PPARS
(am no acids 414-1326), which is PCR-anplified and cloned into the vector
pcDNA3. 1. This vector already contains the GAL4 DNA bi ndi ng donain (am no

aci ds 1-147) Rhcdi@uivgCt oormdifal sGd]atish 'cahad aneEC{ RekeRRY &@é’mﬁ@?%ﬁhgct,
a

whi ch 20 contains five copies of the GAL4 binding site upstreamo

t hym di ne ki rthseomputenpberam @xphBabRBISNI (Eisionl @2)f er ase (Photinus p) Tal i s)
foll owi ng activation and binding of GAL4-PPARS. Transactivation assay
(luciferase reporter): 25 CHO (chinese hanster ovary) cells are sown in
CHO A- SFM nedj ( . t 2% foetal calf s m.a 1%
penicillin/ sﬁbéﬂso%gfﬁzw%g%%nsg‘?q-ggég%/\flz%éﬂs\fa?@esol % r§<ngf0&21ﬂ8e Fgoper
well insa 38400GiM. plate (Geiner). The cells are cultivated at 37' C for 48
h and then stinulated. To this end, the substances to be tested are taken
up in the abovenenti oned. medi um and added to the cells. After a 30
stinulation period of 24 hours, the luciferase activity is neasured using a
video canera. The relative light units nmeasured give, as a function of the
substance -96 concentration, a signoidal stimulation curve. The EC50 val ues
are calcul ated using the conputer program G aphPad PRI SM (Version 3.02). In
this test, Wrking Exanples 1-96 show EC50 values in a range of froml1l to 5
200 nM -97 Exanple B Description of the test for finding pharnacol ogically
active substances which increase HDL chol esterol (HDL-C) concentrations in
t he serum of transgenic



mce transfected with the human ApoAl gene (hApoAl) and/or have an effect 5
on the netabolic syndrone of adi pose ob,ob mce and | ower their bl ood

gl ucose concentration: The substances to be examined in vivo for their

HDL- C-increasing activity are admnisterpsed orally to nale transgeni c hApoAl
m ce. One day prior to the start of the'fg'experi ment, the aninmals are
random zed into groups with the sanme nunber of aninmals, generally n = 7-10.
Throughout the experinent, the aninals have drinking water and feed ad

l'i bi tum The Rusngilalces are admi nistered orally once a day for 7 days. To
this end, the test substances are_dissolved in a Slg' uti.on of Sol ut QJER:EIS 15 +
et hanol + sallPeseriptionopf the tast forlindipg pharmagelogigally aplivg sEhstagees el Hs

15 line 15 (0. 9% i ] The, di:
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Ani mal s whi chyfaveaeQted WAL 81 Edhaﬁ&ﬁ?ﬂﬂgéd%e(hmlmﬂﬂﬂfr Wivie S1AvEeqn! y

been given the solvent (10 m/kg of bo wei ght), w thout test substance,
serve a$ contonothegnetapoli@fyrironre dfcdiprese fobsabt mactrand loventhein bifodsglhecesgnce, a
bl ood sanple fromeach of the mce is taken by puncture of the retroorbital
venous pl exussoneeptidii@ni ne ApoAl, serum chol esterol, HDL-C and serum
triglycerides (TG (zero value). Subsequently, using a stonach tube, the
test substance is adm nistered for the first time to the animals. 24 hours

after the | asthaagdmstinstd & benexahissd st anee fdr their BDLABYnGedidgeactivier ateart of
the 25 treatnment), another blood sanple is taken fromeach animal b

puncture of tdiminiseredoorly taamaledriosgenid ekpsAl micedOne day préon thdhesstam of the

paraneters. The hl ood sanples are c&nt.riiu ed and aht r the serum hats been
a6 i g

obt ai né® choPEenBFRl ¢ ﬁcfnﬂf@gléraée rgRfuRized, A8 FOHB Y FYE ST A EPCS

Anal yzer 5060@59@, galen 'rpg_r'ﬁtl@.bﬂﬂ'ou%g %3éfpefg‘m|€qlﬁ¥he%ﬂﬂlsmmiﬂghe

said determ nations~are cCarried out u O°commercial enzyne tests
(Boehri nger Mamehehdnfeddbnhlibitogh. ThO Subgantes ararhdrainishaedotally, ordeea dayn{for DL- C
fraction is precipitated using 20% PEG 8000 in Q.2 Mgl yci.ne f pH 10.

) ) buf f er
From t he supef daisake this ped, dhiicaismubptgnces gre detobyediipadgolypop I‘PSISBH‘é‘iHr}#§éiS rfy
(BIOTEK | nstgt arB%TEi-Ss’a]irllJeS (@.9‘%91193 rga%'ow 1|+1% A % a solution of Solutol HS 15 + saline

15 (0.9%) in a ratio of 2+8. The dissolved substances are administered in a volume of
10 mUkg of body weight using a stomach tube. Animals which have been treated in
exactly the same manner but have only been given the solvent (10 ml/kg of body

weight), without test substance, serve as control group.

20 Prior to the first administration of substance, a blood sample from each of the mice is
taken by puncture of the retroorbital venous plexus, to determine ApoAl, serum
cholesterol, HDL-C and serum triglycerides (TG) (zero value). Subsequently, using a
stomach tube, the test substance is administered for the first time to the animals.
24 hours after the last administration of substance (i.e. on day 8 after the start of the

25 treatment), another blood sample is taken from each animal by puncture of the
retroorbital venous plexus, to determine the same parameters. The blood samples are
centrifuged and, after the serum has been obtained, cholesterol and TG are
determined photometrically using an EPOS Analyzer 5060 (Eppendorf-Geritebau,
Netheler & Hinz GmbH, Hamburg). The said determinations are carried out using

30 commercial enzyme tests (Bochringer Mannheim, Mannheim).




using a comrerci al reagent (Ecoline 25, Merck, Darnstadt). 5 Human

nouse- ApoAl is determned wth a Sandwi ch ELI SA net hod using a polycl onal
anti -human- ApoAl anti body and a nonocl onal anti -hum an-ApoA | anti body
(‘Bi odesi gn International, USA). Quantifi i tion is carried out UV-
photonetrically (BI O TEK Instrunents, US ?' usi ng per oxi dase-coupl ed
anti-nouse- 10 |1 GG anti bodies (KPL, USA) and peroxi dase substrate (KPL, USA)
The effect of the test substances on the HDL-C concentration is determ ned

by subt r act TagletdimimatheeH DRaS uthechohol DLA@ fikstion o prkcipatatel ens(ripe? @6 i G e)
fromthe value measured for the _2nd bl ood sanple (after the treatnent). The
nean of the &8P9¢ dndhéed ghycwe bufferpil- 1. vBiome sho fsupmpatgitouhe icholgetersl rif ned

and conpared,to the n,of the .di 1ces of the t.r ol u
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vari ances haygng RRBMRnfREsKeHdnP (EQAPIS ki, D2 BiiiSt ances whi ch increase
the HDL-C of thé treated anifals in a statistically “significant (p<0.05)
manner By at |east 15% conpared to that of the control group, are

considered to be pharmacol ogically effective. 25 To exam ne substances for
thei r ef f ect Hymas moushoPPA lsipndetermpined niithlas Saadivie BRISA newhed uwsiagi 8t ance

d i d bl I I d.. To thi , 7/Bl/ 6 b
mce are iy oATRAOIE A T e RSN BhBaHTSq & et R o R AR o
The serum | i phglsodgr %Bdﬂ%ﬂ%git Bfénasodes U9 DL dQabaiRatibh {shlt%ﬁﬁiea“ioﬁﬁ| Gy-Serum

glucose is additionally erm ned, as a ‘paraneter for blood glucose. Serum

gl ucose i s 3phaemetmmaly BErAFialnstameytsj USAhuEROBcrAnalayeeoupbbitismeaseabove) ,
usi ng omercial ly avai |l e enzynme tests (Bochrjnger Mannhein). -99 A
bl 0od- ucosiébd\%ﬁ?‘%ﬁs Méﬁ:s%}a T ﬁseéﬁwféﬁa%{é@’i@@et ernined by

subtracting the value neasured for the 1st bl ood sanple of an animal (zero
value) fromthe value neasured for the 2nd bl ood sanple of the sane ani mal

(after the tmbhatdffst Jof thé@est substances on the HDL-C concentration is determined by
subtracting the value measured for the 1st blood sample (zero value) from the value
measured for the 2nd blood sample (after the treatment). The mean of the differences

15 of all HDL-C values of one group is determined and compared to the mean of the

differences of the control group.

Statistical evaluation is carried out using Student’s t-test, after the variances have
been checked for homogeneity.

20
Substances which increase the HDL-C of the treated anmimals in a statistically
significant (p<0.05) manner by at least 15%, compared to that of the control group,

are considered to be pharmacologically effective.

25 To examine substances for their effect on a metabolic syndrome, animals having an
insulin resistance and increased blood glucose levels are used. To this end, C57B1/6]
Lep <ob> mice are treated using the same protocol as for the transgenic ApoAl mice.
The scrum lipids are determined as described above. In these animals, serum glucose
1s additionally determined, as a parameter for blood glucose. Serum glucose is
30 determined enzymatically in an EPOS Analyzer 5060 (see above), using

commercially available enzyme tests (Bochringer Mannheim).




| mean of the differences of all serum glucose values of one group is

determ ned and 5 conpared to the nean of the differences of the control
group. Statistical evaluation is carried out using Student's t-test, after
t'he variances have been checked for hommgeneity. 10 Substances which | ower
t he serum gl ucose concentration of the tPéated aninals in a statistically
significant (p<0.05) manner by at |east 10% conpared to the control group,
are considered to be pharnacologically effective. W 2004/ 005253
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t C6- C1 to 10- d t h
PRI i 2 R PR e P e T S R
rodi cal s Y ok e 1iRRleePBE I DEIPRR 0L Aok i SYRSL ihathol Akl dEnbical o

di fferent substituents ron1 Re group consis

cyano, Bltrocoﬁl&re@%tfﬁlﬂﬁéﬁn dfwhé eiffcténced $h@BsHrdoupe 20 substituted by
hydroxyl ), (C1-C6)-al koxy, phenoxy, benzyloxy, 25 trifluoromethyl,
trifluoronethoxy, (C2-C6)-alkenyl, phcnyl, benzyl (C1-C6) - aIkyIthio

g_gil;]g& 2 glj-[(yl teﬁlgﬁgﬁg#a%{iocﬁégg ae!dk&rt]ol%mg Stg.ls: tesatI Iégxy%%rvba%%ces lg:a%r boxyl,

been checked for homogeneity.

i0 Substances which lower the serum glucose concentration of the treated animals in a
statistically significant (p<0.05) manner by at least 10%, compared to the control

group, are considered to be pharmacologically effective.




and di- (ClL- - al 1 no and 5- or 6-nenbered hctcrocycl yl LN up to

t wo heteroafgﬁg%Wb%hﬁg%£5group consisting of N, O andféfd%@pgﬁ%h@%ﬁ5253
PCT1EP20031006896 -101 or represents a group of the fornula 5 R2 and R3 are
i'dentical or different and i ndependently of one another represent hydrogen
or (Cl-C6)-al kyl or together with the caﬁﬁﬁp atom to which they are
attached forma 3- to 7-nenbered spiro-1 ed cycloalkyl ring, R4
represents hydrogen or (Cl-C6)-al kyl, 10 R5 represents hydrogen or
(C1l-C6)-al kyl, R6 represents hydrogen or (C -C6)-al kyl, R7 represents
hydrogen, (CPaG@it-cidilgl , (Cl- C6) - al koxy or halogen, 15 R8 and R9 are
identical or different and i ndependently of one another represent hydrogen
or (Cl-C4)-al kyl, and 20 R10 represents hydrogen or represents a
hydr ol ysabl e .gr oup, whi ch.c be d aded to the correspondi ng carboxylic
acid, 25 and lthei ‘ﬁﬂﬁ?ﬂ@%@ﬁ??§9F¥§qéﬁ%@ﬁﬂéble salts, solvates and sol vates
of the salts. 2. Conpounds of the general formula (1) according to Claima1l,
in which Arepresents the group C-R11 or represents N, WO 2004/ 005253

PCT/ EP2003/ 006S96 - 102 where Rj*represents hydrggen or nethyl,

4 7
R% R'R X*I\ORW
A N 8 9
g > & aR i 0
00 R ’
RS

A represents the group C-R!! or represents N,

5 in which

where
10
R''  represents hydrogen or (C;-Cy)-alkyl,

X represents O, S or CHj,

15 R! represents (Cg-Cig)-aryl or represents 5- to 10-membercd heterocaryl
having up to three heteroatoms from the group consisting of N, O and
S, which radicals may for their part each be mono- to trisubstituted by
identical or different substituents selected from the group consisting of
halogen, cyano, nitro, (C;-C¢)-alkyl (which for its part may be
20 substituted by hydroxyl), (C,-C¢)-alkoxy, phenoxy, benzyloxy,
trifluoromethyl, trifluoromethoxy, (C;-Ce)-alkenyl, phenyl, benzyl,
(C1-Cg)-alkylthio, (C;-C¢)-alkylsulphonyl, (C,-Ceg)-alkanoyl,
(C1-Ce)-alkoxycarbonyl, carboxyl, amino, (C;-Cg)-acylamino, mono-
and di-(Cy-Cg)-alkylamino and 5- or 6-membered heterocyclyl having

25 up to two heteroatoms from the group consisting of N, O and S,



5 Xrepresents 0 or S, 10 15 20 Rl represents phenyl or represents 5- or
6- member ed h&YErZPRMPOSEEYing up to two heteroat ons f PEOMERE0HOE6GEP6
consisting of N, 0 and S, which radicals may for their part each be nono-
or disubstituted by identical or different substituents selected fromthe
group consisting of fluorine, chlorine, cyano, (C -C4)-alkyl,
(C1-A4) - al koxy, phenoxy, benzyl oxy, trif@ﬁoronethyl, trifluoronethoxy,
vi nyl, phenyl, benzyl, nmethylthio, methylsul phonyl, acetyl, propionyl,
(Cl-A4) - al koxycar bonyl, am no, acetylam no, nono- and
i-(Cl-A4)-alkylamno, R2 and R3 are |dent|c | o ferent and

i ndependently of one another represent hyd og @ (g-C4)-al kyl or

t oget her wi th t he o¢aepvesentstaggrougt of thhifemudde t aghed forma 5- or
6- menber ed spiro-1inked cycloalkyl ring, R49repr€sents hydrogen or nethyl,
R5 represents hydrogen, nethyl or ethyl, 25 R6 represents hydrogen or
methyl, R7 represents hydrogen, (G - C4) al kyl, (G - C4) al koxy, fluorine or

hl orine, 30 R8 d t ff d dent | f
Chl oL 30 R0 A SRR o SR oS IoR: e 0s
5 and RL represents hydegasn niaroGRBRHASE it aF (SRR o] BTl Rn(ekdm

according to Caiml,
5 to which they are attached form a 3- to 7-membered spiro-linked

cycloalkyl ring,
R* represents hydrogen or (C;-Ce)-alkyl,
10 R’ represents hydrogen or (C;-Cg)-alkyl,
R® represents hydrogen or (C;-Cg)-alkyl,

R’ represents hydrogen, (C;-Ce)-alkyl, (C)-C¢)-alkoxy or halogen,

15
 and R’ are identical or different and independently of one another
represent hydrogen or (C,-Cy)-alkyl,
and
20
R'  represents hydrogen or represents a hydrolysable group which can be
degraded to the corresponding carboxylic acid,
and their pharmaceutically acceptable salts, solvates and solvates of the salts.
25

2. Compounds of the general formula (I) according to Claim 1, in which

A represents the group C-R'! or represents N,



A represents CH

10 X represents 0, Rt represents phen resents
BGEéE s 2as

N,
pyri dyl mhlcﬁvoéwoﬂﬁgﬁzibart may each be nono- or di

different substituents selected fromthe group consisting of
fl uorine, chlorine,

i dentical or

trifluoronet
hydr ogen or

represents hydrogen,

hoxy,

met hyl, tert 15 butyl, nethoxy, trifluoromnethyl,

met hylthi o, am no and_ dinethylam no, Rz represents
nmet hyl ,
and R3 together with the carbon atomto which they are attached forma 25
spiro-linked cycl ohexane ring, 30 R4 represents hydrogen or nethyl, RS$

20 R3 represents netﬂﬂaj | sopropyl or tert-butyl, or R2

meftdeyd or cihyl, R6 represents hydrogen or nethyl, WO

2004/ 005253 PCT/ EP2003/ 006896 - 104 R7 represents nethyl, R8 and RO each
represent hydrogen,

formula (1-A) 0 OH (I-ﬁ%j in which

10

15

20

25

30

R2

Rs

5 and R10 represents hydrogen. 10 4. Conpounds of the

represents hygrogenr =1 %S?nt s hydrogen,

represents O or S,

represents phenyl or represents 5- or 6-membered heteroaryl having up
to two heteroatoms from the group consisting of N, O and S, which
radicals may for their part each be mono- or disubstituted by identical
or different substituents selected from the group consisting of fluorine,
chlorine, cyano, (C;-Ci)-alkyl, (C,-Cs)-alkoxy, phenoxy, benzyloxy,
trifluoromethyl, trifluoromethoxy, vinyl, phenyl, benzyl, methylthio,
methylsulphonyl, acetyl, propionyl, (C;-Cs)-alkoxycarbonyl, amino,

acetylamino, mono- and di-(C;-C,)-alkylamino,

and R? are identical or different and independently of one another
represent hydrogen or (C;-Cs)-alkyl or together with the carbon atom
to which they are attached form a 5- or 6-membered spiro-linked
cycloalkyl ring,
represents hydrogen or methyl,
represents hydrogen, methyl or ethyl,

represents hydrogen or methyl,

represents hydrogen, (C,-C4)-alkyl, (C,-Cs)-alkoxy, {luorine or

chlorine,

and R’ are identical or different and independently of one another

represent hydrogen or methyl,



R3 represent b SPPropyl or tert-butyl, or 20

r epr esent nets\ﬁwdg)%/qoggifher with the carbon atomto %&E@%{)@QE’J%{’Q
attached forma Spiro-linked cycl ohexane ring, and 25 A, R, R4, R5 and R6
are each as defined in Cains 1 to 3. WD 2004/ 005253 PCTI EP20031 006896 - 105
5. Process for preparing the conpounds oi ihe general formula (1) or (I-A)
as defined in ains 1 to 4, characteri %d'i n that conpounds of the general
formula (11) 5in which A, R2, R3, R4 and R5 are each as defined in Caim!]l
and 10 Y represents chlorine or bromne, are initially converted using a
conpound of the general formula (111) OT 15 in which X, R6, R7, Rs and R9
are each as defined.,in Caiml and T represents benzyl or (Cti-C6)-al kyl, 20
in an inert solverf®din the presence of a base into conmpounds of the general
formula (1V) WO 20041005253 PCT/ EP2003/ 006896 - 106 in which A, T, X Y, R2,
R3, R4, R5, R6, R7, R8 and RO are each as defined in Caim1, 5 these
conpounds are therr' eagkgdsdnts Rydesuen! i Ng reaction with a conpound of

5
3. Compounds of the general formula (I) according to Claim 1, in which
A represents CH or N,
10 X represents O,

R! represents phenyl or represents pyridyl which for their part may each
be mono- or disubstituted by identical or different substituents
selected from the group consisting of fluorine, chlorine, methyl, tert-

15 butyl, methoxy, trifluoromethyl, trifluoromethoxy, methylthio, amino
and dimethylamino,
R? represents hydrogen or methyl,
20 R? represents methyl, isopropyl or tert-butyl,

or

R? and R? together with the carbon atom to which they are attached form a
25 spiro-linked cyclohexane ring,

R* represents hydrogen or methyl,

R represents hydrogen, methyl or cthyl,
30

R® represents hydrogen or methyl,




t he general {§ ORl12 R B/~ %ORL2 (), is as
defined in d@? 25‘5@@??5&12 represents hydrogen or tP@ﬂEEEO@Q{)@%Ple cal s
together forma -CH2CH2- or -C(CH3)2-C(CH3)2- bridge, 15 in an inert
solvent in the presence of a suitable pall adi um catal yst and a base to give

conpounds of the general formula (I B) (04 WO 2004/ 005253

PCT/ EP2003/ 006896 -107 in which A )& Rt R2, R3, R4, R5, R6, R7, R8 and
RO are each as defined in Claiml, '5 the corrpounds (I-B) are then react ed
with acids or bases or, if T represents benzyl, also hydrogenolytically, to
gi ve the correspondi ng carboxylic acids of the general formula (1-C (I-CO,
10 in which A X , R2, R3, Rziy R5, R6, R7, R8 and RO are each as defined
in Claim1l, and Rhe c%?PEf'é?‘WP’t? bids (1-C) are, if appropriate, further

nodi fied by known esterification nethods to give conpounds of the general
formula (1). 15 6. Conpounds of the formula (I) or (I-A) as defined in
Cainms 1 to 5 forRrEbgd RPeakescnt Bpdogéeat ment of di seases.

5
and

R'® represents hydrogen.

10 4. Compounds of the formula (I-A)

OH

(I-A)!

in which
15 R? represents hydrogen,

R® represents methyl, isopropyl or tert-butyl,

or
20
R? and R? both represent methyl or together with the carbon atom to which
they are attached form a spiro-linked cyclohexane ring,
and
25

A, R' R' R’ and R® are cach as defined in Claims 1 to 3.




7. Medi canents, cog)ri sing at | east one conpound of the fornul aQ)C§<9|19> or (1-A
as 20 definedOiZP04085253 1 and 5, respectively, and iHeFEPRBR/PRLGIS
pharmaceutically acceptable carriers, auxiliaries, solvents, vehicles,

enul sifiers and/or dispersants. 8. Use of conpounds of the fornmula (1) or
(I-A) and nedi canents as defined in 25 Cains 1 to 7 for the prevention and
treatnent of di seases. WO 2004/ 005253 PCI#%EP2003/ 006896 108 9. Use of
conmpounds of the fornmula (1) or (1-A) as defined in Clains | to 6 for
prepari ng nedi canents. 10. Use of conpounds of the formula (1) or (I-A) as
defined in Csi M8 Prode®s Forf @eparimgPhe RBMIpOGnd¥ESt Garpenésl fpmuld @) BF €uaptason and
treatnent of stroke, arteriosclerosis, coronary heart diseases and

dysl i pi daemi as. f defindibin (FIriophlickicbamétenymicaritital i nfarction and for the
treatment of restenosis after coronary angioplasty or stenting. 10 11.

Met hod for preventing and treating di seases, characterized in that conpounds

of the formula (l)coﬁ{poﬁlllds@ftﬁesg&%ﬁﬁ @c?rﬁmila['(lﬁl ains 1 and 5 are allowed to act

on living beings.

5
2
R\ R?
Y
} s
| R
N (n,
R’ H

in which A, R%, R®, R* and R® are each as defined in Claim 1 and
10 Y represents chlonne or bromine,

are initially converted using a compound of the general formula (III)

0
7
R X
o-T
9
Ch. R® R
e am,
O

15

in which X, RS, R’, R® and R? are each as defined in Claim 1 and

T represents benzyl or (C,-Cg)-alkyl,
20 in an inert solvent in the presence of a base into compounds of the general

formula (IV)




10

15

WO 2004/005253 PCT/EP2003/006896

- 106 -

inwhich A, T, X, Y, Rz, R3, R4, RS, Rﬁ, RT, R® and R? are each as defined in
Claim 1,

these compounds are then reacted in a coupling reaction with a compound of

the general formula (V)

in which R! is as defined in Claim 1 and

R represents hydrogen or methyl or both radicals together form a

-CH,CHy- or -C(CH3),-C(CHa),- bridge,

in an inert solvent in the presence of a suitable palladium catalyst and a base

to give compounds of the general formula (I-B)




10

15

20

25

WO 2004/005253 PCT/EP2003/006896

- 107 -

in which A, T, X, R, R%, R?, R* R®, R®, R7, R® and R? are each as defined in
Claim 1,

the compounds (I-B) are then reacted with acids or bases or, if T represents
benzyl, also hydrogenolytically, to give the corresponding carboxylic acids of

the general formula (I-C)

i which A, X, RI, rR? R3 RY RS, RG, R7, R® and R® are each as defined in
Claim 1,

and the carboxylic acids (I-C) are, if appropriate, further modified by known

esterification methods to give compounds of the general formula (I).

6. Compounds of the formula (I) or (I-A) as defined in Claims 1 to 5 for the

prevention and treatment of diseases.

7. Medicaments, comprising at least one compound of the formula (I) or (I-A) as

defined in Claims 1 and 5, respectively, and inert non-toxic pharmaceutically
acceptable carriers, auxiliaries, solvents, vchicles, emulsifiers and/or

dispersants.

8. Use of compounds of the formula (I) or (I-A) and medicaments as defined in

Claims 1 to 7 for the prevention and treatment of diseases.
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WO 2004/005253 PCT/EP2003/006896

10.

11

- 108 -

Use of compounds of the formula (I) or (I-A) as defined in Claims 1 to 6 for

preparing medicaments.

Use of compounds of the formula (I) or (I-A) as defined in Claims 1 to 5 for
preparing medicaments for the prevention and treatment of stroke,
arteriosclerosis, coronary heart diseases and dyslipidaemias, for the
prophylaxis of myocardial infarction and for the treatment of restenosis after

coronary angioplasty or stenting.

Method for preventing and treating diseases, characterized in that compounds
of the formula (I) or {I-A) as defined 1n Claims 1 and 5 are allowed to act on

living beings.




