29 DEC 2006 -1 Indolineahenyl sui phonam de derivatives The present
application relates to novel substituted indoIinephenylsulphonanidqsggicﬂmﬁ
derivatives, to processes for their preparation and to their use in

medi canents, in particular as potent PPAR-delta-activating conmpounds for
the prophylaxis and/or treatnment of cardiovascul ar disorders, in particular
dysli pi daem as, arteriosclerosis and coronary heart diseases. 10 In spite
of many successful therapies, coronary heart diseases (CHDs) remain a
serious public_health prable T tpent with statins, which inhibit HMG CoA
reduct ase, very FBCERYPMPIORAMNCE COBYAUMES chol est erol pl asma
concentration, resulting in a significant reduction of the nortality of
patients at risk; however, convincing treatnment strategies for the therapy
of patients having an unfavourable 15 HDL/LDL chol esterol ratio and/or
hypertriglyeridaem a are stil|l not available to date. _Current] fibrates

: : y
are the only t ABEapfpseabtapeication platesete 9108¢l sehsstuted dndodinephsaylstiphgnamide as
weak agoni.sts of . er oxi -prqliferator-activated. receptor.. (P -al pha
(hatur o 1800, JatatEsBobraosqle: Ridhiih BLdkPiip iy @ BeruRFaR RaueRaRhaf, o
been 20 appr ovegrtictlat Rt pdidtRti PPARIRIBGEH @Mingd ddingolRdd €61 HeOpropByl@aik Yanweak,
requiring high daily doses and causing considerable side-effects. For the
per oxi sone- pr oltiepiareat of cartiowascwlar disomigrsonn pppRlar dbslipidgaumks, Fisdosaléragb .
1992, 6, 1634-41%, firsHF%Qanacological findings in animal nodels indicate
that 25 pot ent™PPXRIMYITA" §56/°ts may | i kewise lead to an inprovement 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 abet es.10\WO 93 P06 bfamanyERu@EEs B0 erdpiate soronbyy hedre dseases WChAs) yEmaidOa

1, 3-di hydroi ndol -2-one .derivativ as.vasopressi n and/ or. oxyt QcCi
ant agoni sts f orfCEHE p‘ﬁt}l@aﬁﬁ’iﬁt p’iﬁ’ﬁ%rﬁ?ﬁgn tsw%éFaélﬁs’zyBE%zé%%ﬂ FMG-CoA

reductase, very successfully lowers the LDL cholesterol plasma concentration,

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 risk 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 animal models indicate that
25 potent PPAR-delta-agonists may likewise lead to an improvement in the HDL/LDL

cholesterol ratio and in hypertriglyceridaemia.

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

treatment of various disorders.



-2 It was an object of the present invention to provide novel conpounds
suitable for use as PPAR-delta nodulators. 5 It has now been founqg[]@jzggg
conpounds of the general formula (I) 3 R RRAR-XOOR gNRa

(1) OORR in which 10 A -- represents .tthe group CGRL i or represents N,
where R' represents hydrogen or (Ct-C4)-alkyl, 15 X represents 0, S or CH2,
R represents (C6-Cto)-aryl or represents 5- to 10-nenbered heteroaryl
having up to three heteroatons fromthe group consisting of N, 0 and S,
which radicals 20 may for their part each be nono- to trisubstituted by

i dentical or ditfWarendbjcos thetpresthingehttet t8Préviaehs v cainpoihds @U3AHE FdiGisof

hal ogen, cyano, nitro, (G -C6)-alkyl (which for its part may be substituted
by hydroxyl), afPPARsjeltaimesuatorshenoxy, benzyl oxy, trifl uoronethyl,
trifluoromethoxy, (C2-C6)-alkenyl, phenyl, benzyl, (G -C6)-alkylt hi o0,
(C1-C6) - al kyl sul phonyl, 25 (Ct-C6)- al kanoyl (G - C6) al koxycar bonyl,

car boxyl , sani n@thaﬁ%wﬁé@knf&fﬁﬁ'tﬁdﬂcﬁ&poﬁ%%ftl?@@en@fa‘l@&ﬁm@ﬁ@l) al kyl am no and 5-
or 6-menber ed 2gDEC 2006

in which
10 A - represents the group C-R'" or represents N,
where

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

R represents (Cq-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-C¢)-alkyl (which for its part may be substituted by hydroxyl),
(C,-Cg¢)-alkoxy, phenoxy, benzyloxy, trifluoromethyl, trifluoromethoxy,
(Cy-Cg)-alkenyl, phenyl, benzyl, (C;-C¢)-alkylthio, (C;-Cs)-alkylsulphonyl,

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

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



-3 heterocyclyl having up to two heteroatons fromthe group consisting of N,
0 and S, O or represents a group of the fornula O 5 R2 and R3 ane DEC 2006
identical or different and i ndependently of one another represent hydrogen
or (Cl-C6)-al kyl or together with the carbog_atomto which they are
attached forma 3- to 7-nmenbered spiro-linked cycloal kyl ring, 10 R4
represents hydrogen or (Cl-C6)-alkyl, R5 represents hydr ogen or

(C1-Co) - al kyl, prese drogen o C6) za I 15 R7. re ent s
hydr ogen, (Cl-C8) - aﬂ}qurocy(:%i%@él}/l &8%‘/’03’?& %%zﬁomr«% MPF@H%}P%II$(E]€I§ cal
or different and indggendently of one another represent hydrogen or
(C1-CA4)-al kyl, 20 and R1D represents hydrogen or represents a hydrol ysabl e
group which can be degraded to the correspondi ng carboxylic acid, 25 and
their pharnmaceutically acceptable salts, solvates and solvates of the salts,
have phar macol ogi cal action and can be used az nts or for preparing

medi cament for mul at i @Rgpreiitsth H6&p 3P8L forrtula

3

R? and R? are identical or different and independently of one another represent
hydrogen or (C;-C¢)-alkyl or together with the carbon atom to which they are
attached form a 3- to 7-membered spiro-linked cycloalkyl ring,

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,-Cs)-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



In the context of the invention, in the definition of RLO, a hydrol ysable
group neans a group which, in particular in the body, causes the ﬂq%g[gﬁﬁ@
grouping to be converted into the correspondi ng carboxylic acid (ﬁl =
hydrogen). Such groups are, by way of exampl e and by way of preference:
benzyl, (Cl-C6)-alkyl or 5 (C3-C8)-cycloal kyl which are in each case
optionally nono- or polysubstituted by identical or different substituents
fromthe group.c ISt . en oxyl . i _No Cls - X
carboxyl, (ol EEREEPHEDEBE RO ey o e S o fp o
(Cl1- C6) - al kanoytoayywhizh, i pR@tidul&Ulrathe %g@&mwme W{OJOR'S @ptpiapabl ye
nono- or pol ysubstituted by identical or different substituents fromthe

group 10 consi senvegedintp fhcemrespandinmsarboxyiigianis, (R’ T -hodjogank Sxgh gwapperey| |
Cl-4)-al k b | Cl- - b | am CL- -alk | .
1 the cont ext 051 VeROF ngURHToN 2 (3% CRFY o Pl MBI ReCPa . | (apadan oo
strai ght - schai fi=,-0)-&% WRLK Wle nAEHchalasdAptifshlY hen& &NfoldsutRtithtdaahPon

1552
atons, respectively. 159§feference IS given }60 a Straight-chain or branched
al kyl radical hbwticad of diffeent autisotueatsofrem fhhegréup consishpgrafchaleden, hpdrokyd,

menti oned by way . of le and b f reference: thyl, ethyl,

n- propyl, i gopﬁ%‘ﬂm’ (g'ﬁgﬁﬂﬂﬁl car %Vﬁ%@é%ﬁ?a@ﬂxyﬁrg?w& ﬁv@éﬁ“&?ﬁyc%‘é@%
-al ken 1 represge t e -&}j@j r: b 2P \@ . i i ng
2 to 6 carbon g’t%(l;)ﬁnoé.oplgrélef éjr glggne IS y8i°3elﬂ é%ﬂgﬁ%ﬁgi gﬁﬂlgﬂg?bhméraﬂ @?Jé)ﬁlc ed
al kenyl radi camdnaviongpdlysubsttutdr bpnideditivak .or Thi€fefent | sQbdtivgentadiongl the nayupe

menti oned by way of exanple and by way of preference: vinyl, allyl,
i sopropeRfl ~ angonsitpgt - 2fen-halogep)  byirpwyli neamiigs exﬁcbﬁ)t"r%o’iymveﬁﬁlib%},’la

o e Pt R RO B PO 2 2 2

by way of preference: cyclopropyl, cyclobutyl, cyclopentyl and cycl ohexyl.
30 In the context of the invention, (C6-Cl0 -a 1 represents an aronmatic
radi cal havi-ngIn gieegastexbiof the tryenitong f&pbn)-alknand (©nfalivh representy Zgrdghts ar e

phenyl and ”apQﬁa?X'or b?a%cﬁ%%ca],%ﬁorgdical 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-Cig)-aryl represents an aromatic radical having

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



-5 1n the context of the (Cl-C6)-al koxy and (C-Ca -al koxy represent -a
strai ght- chain or branched al koxy radical having 1 to 6 and 1 to 4 cRERE
atons, respectively. Preference is given to a straight-chain or branched
al koxy radical having 1 to 4 carbon atons.5The follow ng radicals may be
menti oned by way of exanple and by way of 5 preference: nethoxy, ethoxy,
n- pr opoxy, i sopropoxy and t-butoxy. In the context of the invention,

C -C6) - al koxycar hony!l ., and. ( Cl- C4) - al koxycar bonyl, represent a strai ght-chain
or br?’;m_ched gl E‘bgﬁf %55??‘@%54’?1%{%3{% P %M&i&% reﬁrteﬁ‘?‘?ﬁf‘sgalght'
respectively, \ohiififor baghicka alksxydabiRENGRnG R GAd PAHY! catf RAURomEBIpRERREE | S

given 10 to a strai ght-cg;]ai n or branched "al koxycarbonyl radical having'l to
4 carbon at ons Préfbrence iglgivenitag straighteliasn omlyraihednalkioky nalicabhiaviegy 1 o6 4 excaopl e
and by way of preference. .nethaxycarbqnyl, eth car bonyl ,

n- pr opoxycar borfAms- i@S&g%‘ﬁB‘%Eﬁcﬁﬁ%ﬁmayg‘ﬁdne’f“pﬁﬁ‘?ﬁv‘@é’r‘Efno%ﬁﬂ“.plel@q by gy of
context ok the i¥entd i - & K%é 1 o (G -Ca -al koxy_
car bonyl am no tpeprrgsent ar?&gr%ﬂ%&’grgu %%ﬁoﬁgb\gkgt%&a%ﬁ?%hai n or branched
al koxycar bonyl substituent which has 1 to 6 and 1 to 4 carbon atons,
respectively, in the al koxt)(l radi cal and which is attached via the carbonyl
group. Pref er edtdhg gomextenf the dnegntignk@usfednalkenydashanyl ceb)- o 4
car bon atons. 0020 radj : ' y | e
and by way of g?pg?ggg{e%geeﬂ:@q ncé?ﬁoxsdcrar g%?/? é)ﬁfﬁ%{%g%‘g{ggég)éo%@l Ia?éﬁg%ﬁ%gy

N- pr opoxycar boryna)rédpectinely, WhidH raout o iablyddarh B@arbbiyltdheupC Prif@siicedt givee

i nvention, C C -al kanoyl represents a straight-chain or branched 25 alkyl
radi cal H8vi ng ta asBaightcheorr bianshed sllkipeisabanyliradical hgvins|lyio 4tcathonaéprascigen
atom in the 1-posi.tion.and is.attached,via the. 1-position. Preference is
given to a stratirne ERUF g G ENSHEL Y rbyeT PalPI Rl mY of FrESERe  bon
atons. The fol lnithdgcirBehyEal &hoxRYrbBEyIME Rpr&dRIcdordRY i8dprepkyRirBorild aRy way
of preference: fornmyl, acetyl, ‘propionyl, n-butyryl, i-butyryl, pivaloyl
and n- hexanoyl t-b8®xycarbonyl. - -

10 diCh LN

O AYAIAGn

15 In the context of the invention, (C,-Cs)-alkoxycarbonylamino and (C;-C4)-alkoxy-

carbonylamino represent an amino group having a straight-chain or branched
alkoxycarbonyl substituent which has 1 to 6 and 1 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;-Ce)-alkanovloxy and (C,-Cj)-alkanoyloxy

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



In the context of the invention, G -C6)-al kanoyl oxy and (Cl-C4)-al kanoyl oxy
represent a straight-chain or branched al kyl radical having 1 to 6ﬂqpﬂgmgmm
4 carbon 2 9 DEC 2006 -6 atons, respectively, which carries a doub
attached oxygen atomin the 1-position andgds attached in the 1- p03|t|on
via a further oxygen atom Preference is given to an al kanoyl oxy radi cal
having 1 to 4 carbon atons. The follomﬁng radi cal s nay be nentioned by way

of exanpl e and r ef nce. a i ONoOX 5 but. rox
bt oy ot gty RSBl SGER GRS B SSIR YnacRRERAERE S Bian® 1 kD
mono-(C -C ) - aisky&a%ﬁwm @Mllﬁé&ﬁoﬁ Glia @MuttherdbXeR AR, PRIFErERENE ga%nam 519
group having a straight-chain or branched al kyl substituent of 1 to 6 and 1

to 4 carbon at e}kgnoyﬂ@@'pee@itqal/éllaymg Pk &6 et @ﬁllbenlaémm vEhe fallewving rsdlcais gthﬂy bhai n
or branched nnnoa*é abm no d| cal , hav &g 1 to ar bon att
fol | owi ng radi &4 %&y thﬁﬂ’@& Eﬂ}i yVags of Rrg FECa AT By \Bﬁ‘ipl%‘?oxy’ n-

preference:  mehiyd:@M-B@yraxl ik ALY, MhdafeYib@m no, i sopropyl am no and
t_—butyl am no. | n@t/kgmcon ex?hfyl ?nvental g%l @n -(C 1-C6)-al yl am no and

-(C1-A)-al kylam no 15 repr esent an am no gr oup havi ng two identical or
d|fferent strai ghi1 chai n or_branched al kyl é’ uents having in h case
110 6 and | t 44N GOt apbothe TRuapions meno(C @é@ﬁ@w@i@%&ﬁf
strai ght-chain q_‘ghg—ag
carbon atons. M ng rggéll ca?tHZSI %)u'b rr@nsdl %ﬁa‘é g'hldﬂl 8@% ngﬁ%?‘i a d
by way of pref euiba;na&nt oF ﬂ\HlermidhytcﬁMCﬂlfbonl‘erﬁk?trE@leﬁmeﬂm Préfeﬁ'hhkyis-g\lvéﬁ)to a

rrethylamno N- et hyl - N- n- ropylamno N-i sopropyl - - propyl am no,
N-t - butyl 10 N néttrﬁg]ltaqhaﬁbor lp;ag({hi:wmqmqq kylampipp é‘f‘ﬁl% hamljlg 1 to 4 carbon atoms. The

N-n-hexyl - \- mstf(m/ H%?lecalﬂmtap%eq'g&{t%?gdg r\;{a@ fﬁ&%&@é%ﬂaﬁe% F? T&&%{ am no

represents an am no grou ral ano

substituent whithylasing, diley14mine] Dpropslatiito, ogropslamidfo aid taidenitoa t he
carbonyl group. Preference is given to an acylanm no radical having 1 or 2
carbon atons. The foll-owing radicals may be nentioned by way of exanple and

by way of prefergnce; Lo FRHl Qe A58t Al AIQRIARS O ui s, RUY HAGMLEIR, and

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 is given to straight-chain or branched dialkylamino radicals having in each
case 1 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-propylamino, N-t-butyl-N-
methylamino, N-ethyl-N-n-pentylamino and N-n-hexyl-N-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 is 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;-Ce)-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



pi val oyl am do. jXylthio represents a straight-chain or branched 30 :n the
context of the invention, LC 1 -Chi-_a alkylthio radical having 1 tjogBEC 2006
carbon atons. Preference is given to a straight-chain or branched al kylthio
radi cal having 1 to 4 carbon atons. The fal1ow ng radicals may be 29 DEC
2006 -7 nentioned by way of exanple and by way of preference: nethylthio,
ethylthio, n-propylthio, isopropylthio, t-butylthio, n-pentylthio and

n- hexylthio. In the context of. the invention, (G 1- -al kyl s honyl. . .
represents a stn?%]itlﬁﬂ?é-)@ﬁa‘fvﬁy 6’rf_ ex@“‘_@:lea (ﬂtébé' maky(qumeg%ﬂ‘ffﬂ _“%/eél&fﬁl%gﬂ’ %&hﬁ’g I
to 6 carbon at eiFropfiited, S5prspSithid, O fhid d-Fentyiihiaiy-h&f&hia. or branched
al kyl sul phonyl radical having 1 to 4 carbon atons. The “follow ng radicals

may be nentioned by way of exanple and by way of preference:

met hyl sul phonyl_, eth Isubﬁh nyl, n-propyls haonyl , . i sopr opyl sul. ghopyl ,

t - but yl sul phonJP,ﬂl‘?ﬁ%’éﬁit stg? b‘hvﬁﬁwreiﬁﬁéﬁ%m i 6?1?‘%?“@(5’ ?tﬁ‘@ﬁ'&ﬂ%ﬂrﬂr ext
of the inventi@p,Rsqk ;Ql-ﬁgrgj;)% & e QbR Qar i ng
up to 3 o\rS up to ZC?dde’%?’ll cg r (ﬁ%} e?\g%?-lﬁgfe?%atong&g?%%gééﬁci ve?JV,erl rgm
the group constraightichadf oNbrarBhahdlk§sulphsrss eadical chavingot tord cpbomwmtinisy The

bicyclic aromati¢c heterocycle. (heteroaromatic) which is _attached via a
ring carbon at dAQ¥ingiradiqals mayhsynentioned by ay of argmple ArchBy Wy th e¢ferenes:

het er oaromati c. iC ment j - furan

thi enyl, pyraz &‘%ﬁgﬁéﬁ‘ﬁg ﬁ}*@é@?ﬁlyl , %%QO%%F@TPM% ox ai;éla?r)?f}?ﬁéﬁlf?ﬂ&ﬁh,

i sothiazolyl, pwutydsulphopyll hieayRMiphom) ahdiadetydulphnkazi nyl , benzof uranyl,
benzot hi enyl, benzi m dazol yl, benzoxazolyl, i ndoﬁ)yl , i ndazolyl, quinolinyl,

i soqui nollOnyl , napht hyridinyl, quinazolinyl, quinoxalinyl. Preference is

given to S or 19 O ARINSat MELSEATEYl (RHLERERIIRY MO ML MR LT BTN
pyrazinyl. In tHaeingai fX8 o@fupttBe idereeH] o différenttet&oBRBEFSeJiOLIS BENCIhY!
having up t q ? group consisting of N,-O and S represents a mono- or optionally bicyclic aromatic
heterocycle (heteroaromatic) which is attached via a ring carbon atom 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,
1soxazolyl, isothiazolyl, pyridyl, pyrimidinyl, 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, pyndyl, 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 thiomorpholinyl.

30 In the context of the invention, halogen includes fluorine, chlorine, bromine and

10dine. Preference is given to chlorine or fluorine.



het eroatons fromthe group consisting of N, 0 and S represents a saturated
25 heterocycle which is attached via a ring carbon atomor, if appropdi@es
via a ring nitrogen atomof the heterocycle. The follow ng radicals my be
menti oned by way of exanple and by way of.g¢reference: tetrahydrofuryl,
pyrrolidinyl, piperidinyl, piperazinyl, norpholinyl and thionorpholinyl. 30
In the context of the invention, hal ogen includes fluorine, chlorine,

2006 s Dopend! BT RE ‘6L HOFTRER GRHH: B AP 6 HERdS e BsrIcRgat o
the invention Akt @Xk&keoiddnHe RS OWBIChC afeOeltBerMike Nindiee Sid Bfikrok | #gkMaOE

and mrror inmage (enantioners) or not |ike inmage and mnor inmage
(di ast er eoner s)(enafitiemiersy emt nad riker mhage esmdbmirnort maghe(dastentonmmsr Therinvention

di astereoners and t heir respective m xtures. The racemc forns, |jke
Cha i et oy eomaptes dall Buhe bR ERERsts F M AR Foihelr aportive mbxhures. The

st ereoi someric LI g u j n be
orosont 18t At eyt Tornt T A MREmefbhDGE Wihfared B 4 Rhyic QAU f2
art, and such corpasomaicalle uhifeweaapomeatsuded in the 10 scope of the

i nvention. The conpounds according to the invention can al so be present as
salts. In the context of the invention, preference is given to

physi ol ogi cal | v 3GEERLADL G RALdRpoutds Y BE BHRGLGR! hYoRERERLAR! nRAk ihokAN De
ngp?o & OF Aventi on W I NO Cc

salts of the conpounds accordi rgani ¢ 'or organ

aci ds. Pref er engaht pesbi @Rilled i8ahé artWahd sidlOE@Bpdthds A6 Ukewide ind@aded B the
exanpl e, hydrochloric acid, hydrobrom c acid, phosphoric acid or sulphuric
acid, or 4o salscepspfithe Bvgalee car boxylic or sul phonic acids such as, for
exanpl e, acetic acid, propionic acid, naleic acid, fumaric acid, malic acid,
citric 20 acid, tartaric acid, lactic acid, benzoic acid, or

net hanesul phoniThea®nthoundd frBREHY PBO ik eAGdcanRERZIR RS s8N ROHIE. MGhélcontext
t ol uenesul phoni c acid or napht hal enedi sul phoni ¢ aci d.
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 is 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 acceptable 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 ammonium
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, methylpiperidine,

arginine, lysine, ethylenediamine or 2-phenylethylamine.



Physi ol ogi cal |y acceptable salts can also be salts of the conpounds -
according to the 25 invention with bases, such as, for exanple, net@le®nys
anmoni um salts. Preferred exanples are alkali netal salts (for exanple
sodium salts or potassiumsalts), alkalinegearth netal salts (for exanple
magnesium salts or calciumsalts), and al so ammonium salts which are
derived fromammoni a or organi c am nes, such as, for exanple, ethylam ne,
di- or triethylam ne, ethyldiisopropylam ne, nonoethanol am ne, di- or 30
tri et hanol am ne, dicycl ohexyl am ne, di met hyl am noet hanol, di benzyl am ne,

N- net hyl nor pholTheeonthonidy arbiditig tathenaventioa pag s tepresdi iy hiji fpemi 6 their
arginine, lysine, ethylenediam ne or 2-phenyl et hylam ne. 29 DEC 2006 -9 The
conmpounds accorselivalgstip Perisulanuetheiform ebtherhydrass. present in the form of
their solvates, in particular in the formof their hydrates. 5 Preference
is given to conpounds of the general formula (I) in which A represents the
group CR5 or mepeRaesSitin tWREmMBourkdd oRthe @RERS Bl indggey or methyl, X
represents 0 or S, 15 RI represents phenyl or represents 5- or 6-nenbered
het eroaryl having up to two heteroatons fromthe group consisting of N, O
and S, which radicals na fgr thigﬁnpart each he nono- or disubstituted by
i dentical or di feréﬂ¥e§%§§ ¢ EQERLSR EITERIEEY S om t he group consi sting of
fluorine, chlorine, cyano, (G -C4)-alkyl, (Cl-C4)-al koxy, phenoxy,

benzyl oxy, trifluoronmethyl, trifluoronethoxy, vinyl, 20 phenyl, benzyl,

met hyl t hi o, net hyl swhebhonyl, acetyl, propionyl, (Cl-C4)- al koxycarbonyl,

am no, acetylam no, nono- and di-(C -C4)-al kylamno, R2 and R3 are identical
or differ@nt and i ndependently of one another represent hydrogen or

(C -C4)-al kyl or tog@theqq%&%gmqgﬁnﬁﬁﬁgpﬂwa&pn1to whi ch they are
X represents O or S,

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;-Cg)-alkyl,
(C,-Cy)-alkoxy, phenoxy, benzyloxy, trifluoromethyl, trifluoromethoxy, vinyl,

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

alkoxycarbonyl, amino, acetylamino, mono- and di-(C;-C,4)-alkylamino,

R? and R’ are identical or different and independently of one another represent
hydrogen or (C;-C4)-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,



25 attached forma 5- or 6-nenbered spiro-linked cycloal kyl ring, R4
represents hydrogen or nethyl, R5 represents hydrogen, nethyl or (kjg/[]g[; 23
R6 represents hydrogen or nethyl, 29 DEC 2006 -10 R7 represents hydrogen,
(G-C4)-alkyl, (G -C4)-al koxy, fluorine otighlorine, R8 and RO are identica
or different and independently of one another represent hydrogen or nethyl,
5 and Rl represents hydrogen. 10 Parti cul ar preference is givento

Ceprosents 0, s rrarpapsdbmeatpiGi ook (G CaHEBLS TR ARG or ¢ hei o

part nay each be nono- or disubstituted by |dent|cal or different
substituents sel (eCt ed from the group consisting of fluorine, chlorine,

met hyl , tert-bR’yand R‘etamoxsh?ntlca}r pf Idmf(ﬁ&raneartdyindepmdhhnlwrotﬁmﬂmwmer mepresant hi o,
am no and dlnethylagl 20 R2herresents hydrogen or nethyl, R3 represents
met hyl , i sopropyl @r f0 BRAGtYL " o5 or R and R3 together with the carbon

atomto wlhich they are attached forma spiro- linked cycl ohexane ring, 30 R4
represents hydrogen or nethyl,
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 O,
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 fluorine, chlorine, methyl, tert-butyl, methoxy,
trifluoromethyl, trifluoromethoxy, methylthio, 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,



R5 represents hydrogen, nethyl or ethyl, 2g DEC 2006 -11 R6 represents
hydrogen or nethyl, R7 represents nethyl, 5 R8 and R9 each represgq;gggzm
hydrogen, and 10 R10 represents hydrogen. The general or preferre radlca
definitions listed above apply both to the;gnd products of the fornula (1)
and, correspondingly, to the starting materials and internedi ates required
in each case for the preparation. 15 The individual radical definitions
given in the respective conbinations or preferred conbinations of radicals
are, independently of the respectively given conbinations of radicals, also
repl aced by anysrad pther conbinations. 20 O particul ar
i nportance ar ekcorrp%)%%cfg :hwﬂhgbl?orrm (I -A) RZRBRACH3O O-)~-OHR 6
(I-A), OORR5 in which 25 R2 represents hydrogen, 29 DEC 2006 -12 -3

represents methyl, isopropyl or tert-butyl,
represents methyl,

5
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
~
S
O// \\O RS (I-A),
in which
25

R’ represents hydrogen,



or 5 Rz and R3 both represent nethyl or together with the carbon atomto
which they are attached forma spiro-Ilinked cycl ohexane ring, and zdglg)gnggﬁ
R, Ra, R5 and R6 are each as defined above. Mreover, we have found a
process for preparing the conpounds of thegeneral - formula (lI) according
to the invention, which process is characterized in that 15 conpounds of the
general fornmula (I1) IR RBa Y AR N(Il), RSHinwich A Rz, R3, R4
and R5 are eacggas defi ned above. and ﬁo Y represents chlorine or brom ne,

are initially nverrﬂérﬂsqﬁ‘gﬁ’ﬁ‘@tgél’ SOROBY NS te-DURd general formula (111) O
OTa" 1l RBR(IIlI)> 40 6 25 0 0 29 DEC 2006 13 in which X, R6, R7, RS
and RO are each as defined above and T represents benzyl or (Cl-C6)-alkyl,
5 or

5 R? and R’ both represent methyl or together with the carbon atom to which they are

attached form a spiro-linked cyclohexane ring,
and
10 A, R R R® and R° are each as defined above.

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

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

15 compounds of the general formula (IT)

in which A, R?, R?, 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 (III)

25



in an inert solvent in the presence of a base into conpounds of the .general
formula (IVV RRa YR ns RRReml Rs XI 0=S X OT I1IIl (1V), I@@g@mm
which A, T, X VY, R, R3, R R5, R6, R7, R8 and RO are each as defined
above, these conpounds are then reacted i.n3za coupling reaction with a
conpound of the general formula (V) 15 ORl12 R BORI12 M in which R1
is as defined above and 20 R12 represents hydrogen or nethyl or both
radical s together forma -CH2CH2- or -C(CH3)2-C(CH3)2- bridge, in an inert
solvent in the presence of a suitable palladiumcatalyst and a base to give

conpounds of t hg waenex ak®, RO Rbh R arBleactPaslefinBFehARQAd -14 z R TARR3

T represents benzyl or (C;-Cg)-alkyl,

5
in an inert solvent in the presence of a base into compounds of the general
formula (IV)
avy,
10
in which A, T, X, Y, R%, R%, R*, R®, R®, R, 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
O—R"™
R—B )
\ ,
0O—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(CH3)2- 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



49 RRRAR,0 NRSOsSXOT 11 O(I-B), 6 in which A T, X Rl, R2,
R3, R4, R5, R6, R7, R8 and RO are each as defined above, [cf., r @} 053
W Hahnfeld, M Jung, Pharmazie 1994, 49, 18-20; idem Liebigs 5 nn.

1994, 59-64], the conmpounds (1-B) are thenjgeacted with acids or bases or,
if T represents benzyl, also hydrogenolytically, to give the correspondi ng
carboxylic acids of the general formula (1-C) 10z R ARR3IRaR RORO
RO=S X™Hp (I-CQ, R6inwich A,X, R, R, R3, R4, R5, R6, R7, R8 and R9
are each as defined above, 15 apd 'R ch"arboxyIic acids (1-C are, if
appropriate, further rmdlfﬁe 5 gsterifigation nmethods to give
conpounds of the general formula )R Rhe lg, ctlcpn sequence descri bed
above, the step of the coupli eadt i on fR -> (1-B)] and the
ester cleavage [cf. (1-B) ->R{I-0)]_kan \ IIy obe carried 20 out
in reverse order; in the coupling enct it"is pﬁSﬁ ble to carry out
a basic O

in which A, T, X, R\, R, R*, R*, R*, R®, R7, R® and R’ are each as defined above,

[cf., for example, W. Hahnfeld, M. Jung, Pharmazie 1994, 49, 18-20; idem, Liebigs
5 Ann. Chem. 1994, 59-64],

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)

10

in which A, X, R', R%, R®, 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 (I).

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 carried
20 out in reverse order; in the coupling reaction, it is also possible to carry out a basic

ester cleavage in situ.



ester cleavage in situ. 29 DEC 2006 - 15 |Inert solvents for process step
(rry + (rir) -* (1v) are, for exanple, halogenated hydrocarbons, UCHE 205
di chl oronet hane, trichl oronethane, carbon tetrachloride, trichloroethane,
tetrachl oroet hane, 1, 2-dichloroethane or tngchl oroethyl ene, ethers, such as
di et hyl ether, dioxane, tetrahydrofuran, glycol dinethyl ether or diethylene
5 glycol dinethyl ether, hydrocarbons such as benzene, xylene t ol uene,

hexane, cyclo moner a ot her. sol ve such

i & orret hane, B T S Sk e 5% KBS P Chi St s

sul phoxi de, acei@Riirbbh§: such BB IO Fefahd] 'i‘x%lﬂor%qe%hkd'c&%on | t%trhc?ﬂ@rﬁd%o
possible to use m xtures of the solvents mentioned. Preference 1S given to

di chl or omet hanéridromethand) yigtradhliorasthadd) Sidicidrecthase or ftachlprastybnesetprs( | 1)
+ (1) -* (I re th ustonary inor C.or r ic bases. Thes

pr((af er_?abl y i(ncll)sﬂ‘gba%\pﬁghﬁ Sﬂ?( 104)‘/?57’& Ef)?i%g o gk gc%?glgpetg?a@aﬁ%q:reor le‘?‘b’WPﬁm
hydroxi des sodi #gbi‘%%gggg}%ésf?}?&srg&aﬁdﬂ!‘ RYA Q%1 i, g@}léne c%lﬂéneorhexane

al kal i ne eart h car as’ sodl um car assium

carbonate or 1%y€lah&diatence aineanbe fraatibud, ior Idsﬁiemsoh&dtrsj sles, as&ﬁﬁ‘&naﬁal&!}@myﬂ‘ﬂ
hydri de, or organic am nes, such as pyridine, triethylam ne,
et hyl di i sopr op)anatPﬁene aCRLOREL hﬁlmﬂlﬁﬁmmd&r ‘dimethyhy | pilphexidgi neacepaittilecul ar
preference is % o am.ne bases . (? as tri eltbrll {am ne.

MR hIS

et hyl di i soprop yrrofhdglon?(%r’ ¥ B?Sésenceusgfmlkclgg fq%l 3°1¥%ﬁnt s

(about 10 nol Ym&kioftedNPitfEieits ﬁa)gh\ﬂaﬁltﬂﬁ&wdr&h%aﬂé or téQatdRyfiraal | dl nopyri di ne.
Here, the base is enployed in an anmount of fromlto 5, preferably Ito 2.5,

mol per lfole of the conmpound of the general formil a (I I1). 25 The reaction
is generally carried . out naterrper re n -20C to.+100C,
preferably fro% ELFCP3§% T PiReesy é%’m @i‘%e(&; %tonaryé?%%%@h c,
el evated or re%ygﬂic €S Shese ﬁrEféEab%ﬁﬁHJd@ ail{aﬁrﬂl&aﬁ)ld?oﬁd&%hlh as, '?o&%ﬁb?e'

t he reaction
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 pyndine, triethylamine, ethyldiisopropylamine, N-methylmorpholine or

N-methylpiperidine. Particular preference 1s given to amine bases such as

triethylamine, pyridine or ethyldiisopropylamine, if appropriate in the presence of

catalytic amounts (about 10mol%) of 4-N N-dimethylaminopyridine or
20 4-pyrrolidinopyridine.

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



is carried out at atnospheric pressure. 30 Inert solvents for process step
(rvy +(v) -. (1-B) are, for exanple, ethers, such as diethyl etth)DH;ng
di oxane, tetrahydrofuran, glycol dinmethyl ether or diethylene glycol 2 9 C
2006 -16 dinethyl ether, alcohols, such aggethanol, ethanol, n-propanol,

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

xyl ene, toluene, hexane, cyclohexane or mneral oil fractions, or other

sol vents, such as . %U? hxlfor m de acet nltrlhﬁﬁgg-else water. | 'ﬁ al so

t
possible to Ufsgm?ﬁ o_f"lc?}i‘u SSB’F%ﬁfsme_ aﬁ%‘nt‘?_ N ER O N EAPIORAR Y en
to toluene, di gRfubibf Of RBHIHEENA! hGEBERBbAS ishéh aSBEdRRL & IGRETo1he, RELHESS
step (IV) + (V) -* (1-B) are the customary inorganic or ~ organi c bases.
These pref er abkyclohexhngler miineatli oihfactionkyalr atkérdedyenss i stichass, difnethylfexaamide,

| it hi um hydroxi de, .sqdi um hydroxi de or potassjum hydroxj de, alkali tal 10
or alkaline eai‘?qﬁorﬁ’éﬁ%llorcﬁll%o‘ﬁa&?regl,t 1§ uRlpe é’é’S%‘bﬁi fmuarBshEes of pieasy s

carbonatesor . Gahfosd PREGENAE giveh koludiE! dincBASRRANES or Slfifhifife SOdi UM
phosphat e” or potassium phosphate, or organic am nes, SUCh &s pyridi ne,
triethylam ne, ethyldiisopropylamne, N nethylnorpholine or

N- met hyl pi peridine. Particular preference is given to sodium carbonate or
pot assi um car b&nuatde bases dompricesh sierodat €Y) 15 (HB) ere thReublagwry soegapicoged i n

an anount of froml to 5, .preferagbly fro t : er.mole aof th

conpound of th8rg§8¥fe:b5ﬁesf g?’ﬁiﬁ gr%%)r ly gﬁﬁéb?@‘%a@%&iimﬁf%ﬁﬁ%i fg& alsosfor
process step (bkampleMithiut hidBxide! &dirh @l&lofleYor potidsiBal hydidh:484 QlkaBrmetal
pal I adi un(I1) conpounds which are used in preformed form™ such as, for

exanpl e, 101, 1' obakkglnedrathyhethlocapinatesf sich es evdilhpatboadieupdtadsjune harbenaieonr

bi s(tri phenyl phasphi ne) pal | adi [1) chloride, .or .. ch be generated in
oty |t Fom a SEREE BTBETS A Deal Ricsh Bt Sudles g afprmbae o PO

bi s(di benzyl i dgRGphAE 4 AREARAhMAEL WP hs Mridine, triethylamine, eth\Z/ISdiisopropylamine,

tetraki s(tri phenyl phosphi ne)pal I adi um(0),” and a sultabl e phosphi ne
| i gand. - N-methylmorpholine or N-methylpiperidine. Particular preference is given to sodium

carbonate or potassium carbonate or potassium phosphate.

15
Here, the base is 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(I) compounds which are used in preformed form, such as,

for example, [1,1'-bis(diphenylphosphino)ferrocenyl]palladium(Il) chloride 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 carried 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.



The reaction is generally carried out in a tenperature range of fromOC to
+150C, preferably from +20C to +100C. The reaction can be carried cgg@gbtazoﬁ
at nospheric, elevated or reduced pressure (for exanple fromO0.5 tg ar?.
In general, the reaction 30 is carried oujyat atnmospheric pressure. 29 BEG
2006 - 17 Inert solvents for process step (1-B) -* (1-C) are, for exanple,
hal ogenat ed hydrocarbons, such as dichl oronet hane, 1, 2-dichl oroethane or
trichl oroethyl ene, et her?, such as di Fth | ether, diaqgxane, tetrahydrofuran,
gl ycol di met hynegt selvepis 1Qfi BIas§$selePg Ig}%%l—’dﬂn@i e &Qmexamplec dalpiggnated,ch
as nmet hanol, e - oly; i anel . n- ol . = nol ,
hydr ocar bons, égﬁgggoﬁég%lgﬁ? %?Pg)ﬁ%ﬁ%%gﬁo ug%éi,m l%lggthgr,% 8{/3&8&@%&1@%&%’

mneral oil frathetsorsach ek ditthel ethet,véiokane, setedhyasmfuraht g6 Banghyl aehébEe,
di et hyl f or mam de, di net hyl sul phoxi de, acetonitrile or
N- et hyl pyr r ol diftidens. glyeolj dmgthyd efisssilephels, suels as msthapob sethinol, e PEPAIANt S

ment i oned Pref erence i.s..qi n_t cohol uch ,as net hanol, or et hanol. 10
Sui t abl e %aseslstBF(’p%rrl((’?ltens'g&g (gpof Iq‘?%) uf_)apgl( Ishy Ocaneo P&t onlnel’ n’%’rl%néehi c

bases. These piigéfRl dbkahel RGEIUEKant ! thineRl di] RYEHRX] GEDthes Uelvedss; sl as
exanple, lithium hydroxide,- sodi um hydroxi de or potassi um hydroxi de, or

al kal i metal onitenkethdnge acetgne, hdmeathylformaimadeat dmethyl chulphoxsisdiagatondnlisonat e,

pot assi um car bgnat r cal.cium._15 carbonate. Part.icul ar. preference i.s given
Do  Tithi um nyaRoRe RFobgRolin Ih AR EDIC iadie mix e piBe Su¥eiprggtchetn an
amount - of frO”Pkféﬁngbis%iv%ﬁ%ﬁf%ﬂolgEﬁUﬁ‘alarﬁé?hérolHPétharRﬁ.r mol e of the compound
of the general fornmula (1-B). 20 Suitable acids for process step (1-B) -*
(I-C) aréOthe customary inorganic acids, such as, for exanple, hydrochloric
acid or sul phuric acid, or sulphonic acids, such as toluenesul phanic acid,
met hanesul phonPEitaRlE Pagss 1o inrperst steet dhesulphbaATee theciUstonAry 1RQFERK \ases-

acids, such as-{plf g}é?ér%g%;;ﬁflémingali g%te{l MyRENGEA! sult's, RRCLAPIL, Stithifk | ed
out in a tenperaturé rangé o rom -2 0
hydroxide,- sodium hydroxide or potassium hydroxide, or alkali metal or alkaline
earth-metal 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 is 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.



+100C, preferably fromOC to +30C. The reaction can be carried out at

at nospheric, elevated or reduced pressure (for exanple fromO0.5 to;@;mgrm%
In general, the reaction is carried out at atnospheric pressure. DEC
2006 - 18 The conpounds of the general fegnula (11) are known or can be
prepared anal ogously to processes known fromthe literature by initially
converting conpounds of the general formula (M) YA RS NH2 (VI), 5 in
which A, Y and are each as defi d aboyve, with sodiumnitrite a d tln(II)
chloride in thﬁﬁr"@@@ﬂ%—,‘fd’ff “gaﬂﬁéfea@% orggn érPir"xP&fqd\Pé‘é ogeusine
general formul % (pYAée);seX léownNhigm( Mel ﬁteratlﬁe Soa)_ﬁdnt[ﬂaﬂghkme&n Lﬁﬁs g)l}'%hg ach
as defined above, 15 then reacting these i resence o aclrd or
Lewi s acid, if gappaldprmeiagVi)n an inert solvent, with a conpound of the
gener al fornula (VII'1) O RR RaR3 (V-, 20 in mhich R2, R3 and R4 are each
as defined above, if R2 and R3 in (VIIl) are both not hydrogen, to conpounds
of the general fornmula (IX), or, iy R3ain (VIIl) represents hydrogen, to
conpounds of the general | N

Z

NH, (VD)
5 2 ’
5 R

in which A, Y and R® are each as defined above,

with sodium nitrite and tin(Il) chloride in the presence of an acid into hydrazine

10 denvatives of the general formula (VII)

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
RW/U\R‘;
&3 (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 (VII) represents hydrogen, to compounds of the general
25 formula (X)



25 formula (X)

(X) inwhich A Y, R4 and R5 are each as defined above, 5 and theq

t he conpounds

29 DEC 2006 -19 Rz RBR2Z YY it RARRA NNR5 S5 H. (IX

(I'X) or (X) with the aid of a borohydri de, aluninlun1%ydr|

or silicon hydride, such as, for exanple, _$di um borohydride or sodium

cyanobor ohydr i

de, or by hydrogenation in the presence of a suitable

catal yst, such as, for exanple, Raney nickel [for process steps (VII) +

(Vi) -* (11X
Rossen, A. Mol
Lynch, D. Aski

10983-10992]. Inert solvepts
exanpl e, ethers, such as dt
gl ycol di nethyl ether, alcofol as met hanol

i So- propanol ,

-4 (11) cf., 10 for exanple, P.E. Maligres, |. Houpis, K
ina, J. Sager, V. Upadhyay, KM Wlls, RA Reaner, J.E
n, RP. Volante, P,J. Reider, Tetrahedron %997, 53,

R\preless step (VI) -* (V1) are, for
15 glycol di

R*n- propanol ,
n- but anol or t -DNt anol , or other s, such as

er or diethyl ene

QE'[EJ?UQ

di met hyl f or mam de, dinethMRssquhoxide, N- et hyl ierroli diinone or water. It
is also possible to use m xtures of the solvents nmentioned. The preferred
solvent is water. 20 Suitabl e(Xids for process step(M) -> (VIl) are the
customary inorganic or organic acids. These preferably include hydrochloric
aci d, sul phuric acid or phosphoric acid, or carboxylic acids, such as

formic acid, ageiwh&chag ¥ RYaddR¥dréle4chagefifesode, OF

5

10

15

20

25

and then reducing the compounds (IX) or (X) with the aid of a borohydride,
aluminium hydride or silicon hydrnde, such as, for example, sodium borohydride 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) — (II) cf.,
for example, P.E. Maligres, 1. Houpis, K. Rossen, A. Molina, J. Sager, V. Upadhyay,
KM. 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,
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.

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
trifluoromethanesulphonic acid. Particular preference is given to semiconcentrated to

concentrated aqueous hydrochloric acid which simultaneously acts as solvent.

ng
e



sul phoni ¢ aci ds, such as tol uenesul phonic acid, nethanesul phonic aci-d or 25
trifluoronet hanesul phonic acid. Particular preference is given to 9gpEC 2006
sem concentrated to concentrated aqueous hydrochloric acid which

simul taneously acts as solvent. 29 DEC 2006p_.-20 The reaction 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 pressquFgfor

) I .0.5to 5 Db - |, i
o earri o out TaE TEBE IhERTeEly GGt S trmpirh e Dl of Far b ocus ke
(V1) + (V1) préfefabl) friofn (I¥PCabe+29°07 T8 aeRRn chdbooanad it BY dnaiphians.

such as di chl oronet hane, trichl oronet hane, carbon tetrachloride,

tri chl or oet hanelevatet maceduoed ptessure (fot eRamipple itoor 08t thdntearpdn general, the reaction
trichloroethylene,.qihers, sucg as di oxane, tetrahydrofuran, glycol dinethyl
ether or 10 di &% FATMEHRYA ERISPAFHERTRSS %t her, al cohol s, such as net hanol ,

et hanol, @-propanol, isopropanol, n-butanol or tert-butanol, or

hydr ocar bons, such as benzene, xylene, toluene, hexane, cycl ohexane or

mneral oil fraaét GoBenQrfoptpibEess Glepe(WH) +S(eliass (BORbONKY rdrd, efoprexamply, . |t
is al so possible to use m xtures of the solvents nentioned. It is also
possi bl e to, caelogerated terocaghoms.osueh tasodichlgrgmedianentrichigromethansr earbam s 15

hydrogen and A.r.e sents CH.or t he reaction s preferapl.y carried out
without any sé?t\rlagzhﬁ)r’t%g’ gi \%gc}ﬁ%rgg{%%eductfe }%lorf’FtIhﬁ&e?andE%éﬁgﬁoer_ogtj}ﬁe not™
hydrogen and A trifl@pfoRE8EnS, &hkrs! SRhIBaHELM8, !e’&al@)‘cﬁéﬁfﬁ?'gl&c@laﬁihie‘ﬂgd QtHer ioR a
m xture of toluene and acetonitrile to give the product (IX). 20 Suitable
aci ds f orlOpr ocekgthgerp glyooll JimetiWiether, alcolfdl)such a8 Xpethamoly ptbamals noremapol,

i norgani c or or.ganic i ds. These, preferably. i cluge hydr.ochl oric aci.d
U phur | ¢ aci o SREPOTABE SEIEOl o, r-Baren, By RyPE AT LS tr fesnr oYt
aci d, acetic aghiletd, hekhnd, | JBloRBERE! & Aflethl QI FHGROYr GtRG SiventlUGhciASs |
t ol uenesul phonic aci'd, nethanesul phonic acid or trifl uoronethanesul phonic
aci d. Al 't er nat iagetbyitrilelve water: It-is 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 carried 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 phosphoric 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 is 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 chloride 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).



25 customary Lewi s acids, such as, for exanple, boron trifluoride, alum nium
trichloride or zinc chloride are also suitable. Here, the acid isenflloygd
in an anount of from1 to 10 nol per nole of the conpound of the general
formula (M1). If R3 represents hydrogen_gpg A represents CH or N, the
reaction is preferably carried out using 1"to 2 nol of zinc chloride to
give the product (X), and if RZ and R3 are both not hydrogen 30 and A
represents CH, the reaction is preferably carried out using 2 to 5 nol of
trifluoroacetic acid to give the product (I1X). 29 DEC 2006 -21 The reaction

I's general l'y C%'éir@ééti&%ﬁséeﬂeﬁll%%%%ﬁ%&ﬁnea &ﬁ%&%ﬂﬂé rinrg%lr%nt@c#%i??o%gflf R3
represents hydrogen an represents or N, the reaction is preféerably
carried out iR aepressnes Ridiogenraadye rgfresehBMTH L3NG thorehefQGistiRefdiably édited
product (X); if R2 5 and R3 are both not hé/dro en and A represents CH _1he
reaction i s pré@Beiadlgnrezmtuiedangerfi from +d39&rﬁbg&(?q}petor81®@ecwoducb@md Ro
atmospher o, eFEUR AiF it PRENISES w0t R prek kAR re o bt utneammiagh )

at nospheric, el8Var &f

I'n general, theuf &Gt iehipetaburt dakidecdf Goin BEC LML EivBIt8S Product df) ReRUICI ng
agents suitable for process step (IX) or (X) -> (11) are borohydrides,
al um ni um hydr irekstioncasb¢ ¢aned hytdat iatiessphemig; leleasted fop redaxethpiessurhomerample

di borane, sodi.um harohydr.ide, sodi um cyanoborohydride, |ithi.um al um nium
yar deor ~or RO SLD PARE: 0y denBh BRI i frr bt ebmewh g B o or
Lew s acid, such as, for exanple, acetic acid, trifluoroacetic acid,
alumniumtrichloride or boron trifluoride, 15 or hydrogenation with

hydr ogen 10n t hRegdunasgnapensf swdtablel f@bpmcest atepy $IX) st¢K) as (IIf are bexahypiides,
pal I adi um on activat ed carbon, platinum oxide or Raney nickel. In the case

of conpounds oRIYHBIGetHSest oF flican (xsiridles. et ps.Alor epppmplathorage, ditoraicence
Is given to hydsagenat ol ds! E&iﬁﬂng%anragg#ég drft, Clﬂ{lﬁh}slzéli’lra%mnl hydtiden ot X)

represents CH, preference 1S given 1 on’ w
cyanobor ohydr i dgethylsilineg ifCagpeopiate?th enfressnds odfantdorl genewnl acid)rsach as,(foxX) ,

preference is gelxgxgglef gceltjig Ia21 , ?gﬁjlio%?lcetti)c? ;82,)’ e(ljhrlrln(ijneiﬁm 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

borohydride.

Suitable solvents for process step (IX) or (X) — (II) are, for example, ethers, such as

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

25 dimethyl ether, alcohols, such as methanol, ethanol, n-propanol, 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



Sui tabl e solvents for process step (IX) or (X) -* (I1) are, for exanple,
ethers, such as diethyl ether, dioxane, tetrahydrofuran, glycol din‘f@W%ﬂﬂﬁ
et her or diethylene glycol 25 dinmethyl ether, alcohols, such as nethanol,
et hanol , n-propanol, isopropanol, n-butanoh,or tert-butanol, or

hydr ocar bons, such as benzene, xylene, toluene, hexane, cyclohexane or

m neral oil fractions, or other solvents, such as acetonitrile, acetic acid
or water. It is also go&zi le to use mxtures of the solvents ntioned. For
the hydrogenaffdit &3¢ Og%wéﬂﬂag agent 4l Yambpagouslyrsenies a8 pIveR ier e A
represents N, 30uphi&H 6f BB EEmpoudts\eTihd Serésd] TmANR ARG pr_emcwgiw&?td&@%gct' on
in the case where Ain (X) represents CH preferenCe is givento usin
acetic acid, aalmixgee ekaedmnol andhtiohiené/sce2éhildle 26iGhe readtiard(Vld) sy, ivdtt 0

t he reduci ng agent. and simul taneously serves as solvent. For the reduction
of the conpoundddiBen phteyaawl af trifliomacetiqacd] ingraeeefied liktglv@n to using
a m xture.of nmethanol and tol uene/acetonitrile [fromthe reaction (VIl) -4
(rx, vvitfs1 addition of 2 to 5 nol of trifluoroacetic acid] in a ratio of
from1l:1 to 1: ifle réuctibeis'Raeailp arried @eNiaraatempe@dirt r8ge 08 o 28°¢ RyERY0AEUT €
range of from-20C to +200C. Here, the hydrogenation of the conpounds (X)
in which A repHssstheshydrogenpticesf efithblcymp@mdﬂ(éig ipwhichrA zepresepte Maisupreferablyye of

f 150C t 200C, wh th duct, I d. i
whi Ch A epr s SATes enf 1A Rt rP R o 0oe ' o SATRC WSttt rdPudys of
from -10C o +50fe HioLARIIK AN iRSuifar Al ephedutks e is BlmaphSAifed dth a¥at ed

or reduced pressure (for exanple omO0.5 to 150 bar). "\Whereas the
hydr ogendfi on eftemperatwepangedst {rxin +19°GhtoctS0RCr diheeasantios d¢dni e carpedfoat abl y

carried out in a pressure range of fragm50 to 150 bar of .hydraqgen,. the
Feduct i on of t REMSBATFANUE 1P ISR PRESHT CHomA T ABFIBs BT Dot S0 dRRY al | y
15 carried out vatersdsMRPRRIrbLerRliSS DI fe Ja?ﬁpd%l%??@)n% wiichk N 95ReA N q¢mul a
(I'11) are known or can be prepared anal ogously to processes khown fromthe
l'iterature, -f oprefeablylaartgd pbuli ini alpkgssure 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 (III) 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 RS, R” and X are each as defined above,

25 with a compound of the general formula (XII)



converting a conpound of the general formula (XI) 20 RXH gR6 (XI), in
which R6, R7 and X are each as defined above, 25 with a conpound oﬁgymg;Q@
general formula (X)) 2 9 DEC 2006 -23 R8 RO Br OAT (XII), O in which )
RO and T are each as defined above, 5 in ap,inert solvent in the presence of
a base into a compound of the general fornmula (XIIl) 7 00T RXKkKk R38R
(XI11), R6 10 in which R6, R7, R8, RO, X and T are each as defined above,
and then reacting this conpound with chlgrosul phonic acid [cf., for exanple,
P.D. Edwards, R C. Manger, K M Cottp¥elR, F.X Mrris, KK Pine, MA

Syl vester, C W Scott, S.T. Furlong, X3 ogqyg. Med. Chem Lett. 2000, 10,
2291-2294]. 15 Inert solvents for pBroce é?@p (X1)y + (XIl) -a (XIll) are,
for exanple, ethers, such as diethyl ether, di dX&8ne, tetrahydrofuran,

gl ycol dinmethyl ether or diethylene glycol dinmethyl ether, hydrocarbons,
such as benzene, xylene, toluene, hexane, cycl ohexane

in which Rg, R’ and T are each as defined above,

5 in an inert solvent in the presence of a base into a compound of the general
formula (XIII)
R x7(|?\ _T
O
R R (XIII),
R®

10 in which R6, R7, RS, R9, 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. Mormms, 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) — (XIII) 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 (XI) + (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



or mneral oil fractions, or other solvents, such as acetone, :

di met hyl f or mam de, 20 di net hyl sul phoxi de, acetonitrile or 29P5E2%5
N-net hyl pyrrolidinone. It is also possible to use mxtures of the solvents
mentioned. Preference is given to dinmethylhgrmam de or acetone. Suitable
bases for process step (XI) + (XIl) -a (XIIl) are the customary inorganic or
25 organi c bases. These preferably include alkali netal hydroxides, such as,
for exanple, lithium hydroxide, sodium hydroxide o ot assi um hydr oxi de,
alkali metal 29T BE‘@HQ?)S%% mﬁﬁ?s%rb%mz%sk YL 48 P AT BT PAGPAVE SEMONER ORs
sodi um car bona ; ] L > %nqg

hydri des, SUCh%ﬁgug§g§§§$ﬁgﬁ§§%§@a%§ﬁggggﬁﬁgtghgﬁgg@ﬁ@gﬁ@%fgg 5%?# |ne%g

tri et hyl am ne, setthydsdipysdipe.opydthyimine, Neth@tiydppapyienahe,n&l-methylmorpholine or

N- et hyl pi peridine. Particular preference is given to potassium carbonate. 5
Here, the base N-&1<8npppsading agirularpisierense s eayen o petassivgcatepalBi y from | to
2, mol per nole of the conmpound of the general formula (XI). The reaction
is generally carried out in a tenpereature range of from-20Cto 10 +150C,
preferably froR&E the baR0€emptered ¢Rah 2BIduEOSF fa6m datord, Peeferablyadrom at to s plegr i C,
el evated or reduced pressure (for exanple from0.5 to 5 bar). In general

the reaction i $ecamold efthegempoungtafshperiera fggmadasld. The - conpounds of the
general formulae (V), (M), (MI1Il), (XI) and (XIl) are 15 comrercially
avai l abl e, known fromthe literature or can be prepared anal ogously to
processes KnowrHer RAEAIE i kbiralyUtfried Nt Hﬁ%g&ﬁ%é&ﬁﬁhfediaﬁ 0@ ftdig bouenbi on

can be illustrated by reactions schene 1 and el ow 2 DEC 2006 -25
Schenme 110 +150°C, preferably from 0°C to +80°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.

The .compounds of the general formulae (V), (VI), (VII), (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:



YYAO / a |/ +zf b, ¢) R Nz -~R HNHZ Re/ "R* Y=Cl or. Br R
Rz CH3 O YAYAS\\ R4d) I/ R4+ C-111S/ \ O\ /NNORSH@DE[;%OQ
CH3 &) RRR R AYANRITf) R+1 1/ NRA -P~ R5 0~ Rs O-SsO CH
HOBOHCH3 300 )-OHO O0-\ CH3 5 a)_kgNo2, Snd 2, HCl; b) CH3CH2OH,
RT; c) 2ZnCl2, 170C, 30 mn; d) NaCNBH3, CH3COCH, 35C, 16 h; for A = N
Raney nickel, 180C, 80 bar H2, e) DVMAP, TEA, CH2Cl2, RT; f) Pd(PPh3)2C1,
DMF, ag. MZCCI%ch%I%%q, 15 h. 2 9 DEC 2006 -26 Schene 2 p

Y lA\ Y lA\ o
7 NH, —a = ﬁ—NH2 * RZ\)LRf* 2.0,
R’ R®

Y=ClorBr
R? R?
Y AL Y AL
I N—rt g | R* &+
7N 7N
R’ R’
._i)__ R +
/B\
HO” “~OH
CH, CH,
0
Ps ¢
o7 ~OoH

H

o\
C 3
5 a) NaNO,, SnCl,, HCI; b) CH3CH,OH, RT; ¢) ZnCl,, 170°C, 30 min; d) NaCNBH;,
CH3;COOH, 35°C, 16 h; for A = N: Raney nickel, 180°C, 80 bar H,, e) DMAP, TEA,
CH,Cl,, RT; ) PA(PPh;),Cl, DMF, aq. Na,COs, 100°C, 15 h.



Rz H Br Br RBR2R3 a) bc) Br' NHZ/ HNH2 | // N H R2 R3 R2 R3 CH3 Br
Br OCI-SXONN p- "--4CH3 p, Og~O Oed) CH3 -- CH3 -O H @(gg%@
\-CH3 OR?R-01 RZR3 N HOB OHp;5~0 CH3 X e-OH 0 a) NaNC)Z2 nC?L,
HC1; b) TFA, 35C; c) NaBH4, CH3OH, -10C cjg THF, TEA, 5 -5C, e) KOH,

THF/ H20, RT; f) Pd catal yst, DVE, Na2CGC3, SC, 14 h [literature for
reaction steps b, ¢c): P.E. Maligres, |I. Houpis, K Rossen, A Mlina, J.

Sager, V. Upa(!%aé, KM Wlls, RA Reaner, J.E. Lynch, D. Askin, R P.
Vol ante, P.J. Tetrahedron 1997, 53, 10983-10992].

HO™~~OH
f)
—_—
CH,
X
‘>—OH
0

a) NaNO,, SnCl,, HCI; b) TFA, 35°C; c) NaBH,, CH3OH, -10°C; d) THF, TEA,

5 -5°C; €) 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].



29 DEC 2006 -27 The conpounds of the fornmula (1) according to the invention
have a surprising and useful spectrum of pharmacol ogical activity ?ggggqmﬁ
therefore be used as versatile nedicanments, in particular for treating

di sorders in which the PPAR delta inhibitaor-is activiated. In particular,
they are suitable for treating coronary heart disease, for the 5 prophylaxis
of nyocardial infarction and for the treatnent of restenosis after coronary

angi opl asty or stenting. ,The compounds of the formula (1) _ according to the
i nvention are préfemRNPdS af“ thefeamyla (D sceerdinggiosthe dkentionBays & sprgepigg and

Al zhei ner' s, i 1 er 0Si L for
‘nereasing patherogreaTy ol SR OPELE ASimRd AHARLERE: BELELEETH e
triglyceride antedifimdmyéh partitflal for adaling disordémey whih the PRO@IId@NnlibRed isng

obesity, diabetes, for treating netabolic_ syndrome (glucose intolerance,
hyper i nsul i naerfciviateds [ pardigelas, sheyrate spidgblo fadtratipg eemnee heartidseass. ifersiiei n

resi stance), hepati ¢ fibrosis and cancer. The--novel actiyve..conpaunds. can
be adm ni ger e r%‘l”}y(rflaemsorqf fnfyo?aé(ﬁfﬂ rngfgr,(:%f)ﬂ arfg f%roﬁhfﬁ_ r%%fﬁb‘?? V\ﬁ’ft ﬁesg%)nﬁsélf %E: ive
conpounds, pref @ty addiopmhdti6r seMity. The BRPSEIR ofithRFhRHud @) akBidisd AO@EI CS,
antioxidants, cytostatics, calciumantagonists, antihyper- tensives, thyroid
hor nones and/ orinveényiooi ate rrefetablys suifablei fiirt togating fstrelts- CHA diserdenst ddzheimer’s,

i nhi bitors of HMZ CoA reduct ase ,expressi on,. squal ene nt hesi i nhi bitors,
ACAT i i bi t or SSBPRSSI or T BNHCEVS, - Bt el BEIIg - EIFTBH | i bi PEFSEn80
anti coagul ants, af{MIb AELHIbR HIbLﬁ@v‘é?s%@rfoﬂB%ElﬁQEEEﬁed %@&&ﬁh@&@d LBb3evdN.i on

i nhi bitors, P inhi bitors, aldolase reductase inhibitors, fibrates,
ni aci n, alfor ectlhcslditidnpdlsey cannbé bsddofos temating@lebesityt deabeiesr foPPRtipg aptabiobits.

Further conbinations wth anti-_inflapmatory. agents Ior exanpl %@?E
i b tors,  NERYRRTY (S0 Heielqr Rl b oyor St Rat i BAEH i Rich by biood
al dose 1 educt | QaedsBfY Qhe 1S ins @ 1eAXIal80) Fepay FBRARUNEZance? > Per fUsi on
pronoters and anorecti cs are possible. "Thé conpounds according to the
invention are in each case preferably conbined with an antidiabetic or a
plurality of antidiabetics nmentioned in the Rote Liste _ i .
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 II receptor antagonists, cholesterol absorption inhibitors,
MTP inhibitors, aldolase reductase inhibitors, fibrates, niacin, anorectics, lipase
inhibitors and PPAR-a and/or PPAR-y agonists. Further combinations with anti-
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,



2002/ 11, Chapter 12, 2 9 DEC 2006 -28 with one or nore antithronbotics, by
way of exanple and by way of preference fromthe group of the plateb@Ef 208
aggregation inhibitors or the anticoagulants, with one or nore

anti hypertensives, by way of exanple and bygway of 5 preference fromthe
group of the cal cium antagoni sts, angiotensin Al antagonists, ACE

i nhibitors, beta bl ockers and the diuretics and/or with one or nore lipid
netabolisn}nodifyingﬂgftive conpound&gfronlthe group. of the thyroid
recept or agoni-sts, OBF MTomoss, AHEEmbetis; Byt way fuetrmple angybyayayopf

exanpl e and by way of ﬁéeﬂfﬁ%& %f% d e esis
i nhi bitors, ACAT in%ieg?{eors, %hfn I |tor{sh:% g%k%ﬁ g%%ﬁéag?gﬁﬂﬂb%rggst z))sl%p
chol est erol absor pt iaoticdaghiliahisf ors, |ipase inhibitors, polyneric bile acid
absorbers, lipoprotein(a) antagonists. Antidiabetics are to be understood as
meani ng, by way of &EhShe BrmBle apihypertensyep BY ayanek expmplel and BNdvenedil i n
derivatives, and al acthye o aemes. _Here. insulj n
insulin dgri vat i ves%?er%{eﬁ%jée#ﬁoé? htlh¥ n%l{z}ﬁg)n% }élfe gﬁch%? ,arﬁ%ﬁ?gunstsm%%ldt&w?n %H

bi ot echnol ogi cal or iagiaBoniats JA @ESAhiBitds WedSblobiareaid thé Aiuthees@haloky active
hypogl ycaem cs include, by way of exanple and by way of preference,

sul phonyl ureas, bi guddppesr mergllinid mejebakiemi-madifying acoyod sanpewidsdirerortbs

t hi azol i ndi nedi ones, gl u idase. .inhibitors cagon ant aganj st.s P-1
agon sts, sl i n ST B4 PSR retendt berss e GRRRTnhEE bR S8 # ¢ ne
stimulation of gl uEYNERPTES AN HhA" by MESOSE PRI ShS, MRIBLCBNOISehsdbycose
upt ake and pot assi um 25 cthannel openers, for exanple those disclosed in WO
97/ 26265 1&nd WO 99/ 6@&8dnebypynthesro ihmbdorsk ACAST inhilztqrs,eMRT adhibitbodiRPAR  of

the invention, the conpounds, nentiqned are ,adm.nistered in conbination with
i nsulin agonists, tslbrates, c%o esterol  absorption uﬁnbltors, lipase mgl itors,

polymeric bile acid absorbers, 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,
thiazolindinediones, glucosidase inhibitors, glucagon antagonists, GLP-1 agonists,
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



30 In a preferred enbodi nent of the invention, the conpounds nentioned are
adm nistered in conmbination with a sul phonyl urea, such as, by way of DEC 2006
exanple and Z 9 DEC 2006 -29 by way of preference, tol butam de,

glibenclam de, glinepiride, glipizide or _.ggiclazide. In a preferred

enbodi ment of the invention, the conpounds nentioned are 5 adm nistered in
conbi nation with a biguanide, such as, by way of exanple and by way of
preference, neffornmne, ln.a preferred.enbodi nent .of the inventi.on,..the
conpounds ment PHn¥8Y aPE Pfs‘iﬂﬁ“ﬁ?stt@ﬁ’g‘&‘ﬁ‘ e’cgﬁ%ﬂ‘fgﬁf‘?lg‘ﬁ lmpydﬁegglml%l%eor
derivative, sugficlasde by way of 10 exanple and by way of preference,
repaglinide or nateglinide. In a preferred enbodi nent of the invention, the
conpounds nentioned are admnistered in conbination with a PPAR ganma
agonist, for exanple fromthe ..classaf thiazolidinedi ones, such as, by way
of exanpl e andﬁ’o;;p WA/ CoF p‘?‘&?‘@r‘@ﬁ‘&tef’? e RVERII 250 EOBPOYS| JIEPEYEGna™ | n a
pref erreds enbogy g ; i LM, i

admi ni st e5r ed i %&ggl ?rﬁéatlr} gﬁ%@ﬁ%%&ﬁ@%ﬁ%@gﬁ%ﬁ ’gﬁfm%ygg%g?@?f? ?SCW as,
by way of exawalef prtrenceymytfaimipe.ef erence, d-262570 (farglitazar), GW
2331, 20 GW 409544, AVE 8042, AVE 8134, AVE 0847, MK-0767 (KRP-297), AZ-242.
Antithronbotics are to be understood as neani ng, by way of preference,

conpounds  fro té‘}rgﬁe&g@ é}Bb&Ji‘xgeIB' B elet ix%@%&xgﬁﬂe‘)@oﬂnp&ﬁ t&%ﬁﬁionse'dc Qreds:
by way of exanple d&an y way of preference, aspirin, ctopl aogre )
ticlopidine, dagninidesdlig, camibifdtidnhevith2d meglitarirgddrvatise, Suthaad)rwf erayeef
enbodi ment of the invention, the conpounds nentioned are admnistered in
conbi nat 1&n wi e¥aEple apdbRpaY Phpickirense, repaglimidesor ngdegliideof exanple and by
way of preference, xinelagatran, nelagatran, bivalirudin, clexane.

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 in 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



30 2 9 DEC 2006 -30 In a preferred enbodi nent of the invention, the
conmpounds nentioned are admnistered in conbination with a GPlIb-114§8EC 2006
ant agoni st, such as, by way of exanple and by way of preference, tirofiban,
abciximab. 5 In a preferred enbodi nent of _kge invention, the conpounds
mentioned are admnistered in conbination with a factor Xa inhibitor, such
as, by way of exanple and by way of preference, DX 9065a, DPC 906, JTV 803.

In a preferred enbodi pent, of .the invention, the conpounds ntioned are 10
admi ni stered i r{“cﬁnﬁeﬂ%ﬁdoﬁ“\}?nofq‘r‘?’%ép rithe dPané‘\RPTrﬁﬁ%cha& JRIURBHA IR

derivatives. |ndmipiefar (edopbhadbnentn of dﬁ_ﬁ)-hﬁvaﬂﬁa%&ﬁgt, & GOMBUPAS of
mentioned are admnistered in conbi-nation with a vitam n K antagoni st, such

as, by way of ekbmpleaamdiby veaybflpyefemyce ftirgliteheatemamabcoumari n.
Anti hypertensives are to be understood as neaning, by way of exanple and by
way of preference, conpounds fromthe group of the cal ci um antagonists,

such as, wa f I . . ere ,
i pf ed i me, R a SR A SRl ' o YGRS, o IR eq g
i nhi bitors, betadnihistekelria, coatbinadios avithe faclérUX £idhilsitor) such apy ®f @&y 6flexample
enbodi ment of the invention, the conpounds nentioned are admnistered in
conmbi nati on wi taﬁdéﬁwwéwfp@p%ﬂ)?ég&% PPESpIBY 80325 | n a preferred
enbodi ment of the invention, the conpounds nentioned are admnistered in
conbination with reserpine, mnoxidil, diazoxide, dihydralazine,

hydral azine, anfl al Rfdttddr iefbodinttit I 6 eS| ifGentiof] Qb domfoeills AfentidMed\adte Of
exanmpl e and by way of preference, glycerol nitrate or nitroprusside sodium
30 10 administered in combination with heparin or low molecular weight heparin

derivatives.

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, AIl 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



29 DEC 2006 -31 In a preferred enbodi nent of the invention, the conpounds
mentioned are admnistered in conbination with an angiotensin Al 9gDEC 2006
ant agoni st, such as, by way of exanple and by way of preference, |osartan,
val sartan, telmisartan. 5 In a preferred egpodi ment of the invention, the
conpounds nentioned are admnistered in conbination with an ACE inhibitor,
such as, by way of exanple and by way of preference, enalapril, captopril.
In a preferred enbodiﬁené of R?e i nvention, the cgonmpounds nentioned are 10
adni ni stered i cOrFREET ofmbpdiment 194t thepinyeruen, Higcwompounls meptionedssesip| e
and by way of : ~ ol , f L prent
of the inventiSﬁ%ﬁ%ﬁggggﬁﬁg@%g@ﬁﬁgg%?%%% g?gh aéﬁgﬁr c@%@dﬁﬁggg&ﬁgP%g%fgn
with a diureti examspielndby way ofiptefatnexbepta, asldarby, whyisatén. of pref er ence,
furosem de. Lipid netabolismnodifying agents are to be understood as

meani ng, by way of exanple and by way of preference, conpounds fromthe

group of the thyroi p . i gt 0 et,0l si.s _[.nhibitors,
Such as HIG colt rodieeBEE bbos BRI s ERHARATHR BRmEBhRS megliyha” ok

i nhi bitors, MIBimiiteell @ SombiRARRGRRIagtSCE fintibiddresuch 816} ®8y 6f Slandds Pt i ONn
inhibitors, lipase inhibitors, polyneric bile acid absorbers,

| i popr ot ei n(a) banay@dprefersncel pnadapsiedaptopadl enbodi nent of the invention, the
conpounds nentioned are 25 adm nistered in conbination with a thyroid
receptor agonist, such as, by way of exanple and by way of preference,

D-thyroxine, 319, 8 prefetie@dothBydiRRhNf( 1) invelliSh, 242 omPSitds" HERiOALES are
26214). In a preferred enbodi nrent of the invention, the conpounds nentioned

are 30 dfm ni sdefasiered iw oprbbmatiorowithia tetablogkral |1k asyht Wes pEexaniyld andby
such as, by wax{of e§anple and bY way ?f preference, BMS-1 88494, TAK 457.
29 DEC 2006 ay of prefereiice, propranoiol, aténolol.

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, such 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’-tritodothyronine (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.



-32 In a preferred enbodi nent of the invention, the conpounds nentiaoned are
adm ni stered in conbination with an ACAT inhibitor, such as, by Way’dcfﬁEﬁ 006
exanpl e and by way of preference, avasimibe. 5 In a preferred embd man% of
t he invention, the conpounds nentioned are 2adrri nistered in conbination wth
a chol esterol absorption inhibitor, such ég, by way of exanple and by way
of preference, ezetim be, tiqueside, pamaqueside. In a preferred enbodi nent
of the invention, the conpounds nmentioned are 10 admi nistered in
conbi nati on witIf anpreferadngnibodisrent sefc thesnvenfionaythe f campaipfie metionpd aray of
preference, i1nmplitapide, . BV6-,201038, . R 1 7. . kn a preferred enpodi ment of
the i nventi on, 1 elglg{oe?r%olﬁl n%s[lsnbr‘}g%tﬁnovﬁletga%r eé‘lzl‘;lt\d1 %hlr%ﬁgf’eslrag% als’nbyc‘g%f’ st Cwith
a PPAR al pha agR@itstwaysdfgRefefencd, @vasemepl e, the 15 fibrates fenobfibrate,
clofibrate, bezafibrate, ciprofibrate, genfibrozil or such as, by way of
exanpl e and by way of preference, GW9578, GW 7647, LY-518674 or NS-220. In
a preferred enbodi ment. of, the invention, the conpounds nentioned are. 20
adni ni st ered i n™c8nBf %{quoﬁmz’oeﬁﬁf’ti ity tIBY?nt@BCHH%S‘fonW% BENNREFATE and
by ~way of prefghtRtRred A oRIbiRRIOR Wit s %Qsté%ﬂﬁbsogd%h%%bit&? sEchPAsEhEHagd
enbodi ment of the invention, the conpounds nentioned are admnistered in
conbi nati on wi tdf examplecaid ByARyalf pheftgacarezagabe,stquesde pamaqudside. 25 way of
exanpl e and by way of preference, G-262570 (farglitazar), GWN 2331, GW
409544, AVE 8042, AVE 8134, AVE 0847, MK-0767 (KRP-297), AZ-242. In a
preferred enbodi nen he | o) u rg;@%
adm ni stered | (r?&lggnglreg%rﬁdo%n{vl\)n% %iﬁ%{tl ?fp%‘gelpg%?lt gﬁé su duqa%g?drggﬁt\%élf/d of
exanpl e ardd 30admyiniskyedoin dobrdigationeeth @ MTH iahibitdf) sWElCas) B9 vay-oF@xirhpla and
preferred enbodi nent of the invention, the conpounds nentioned are

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.



adm nistered in conbination with a polyneric bile acid adsorber, such as, by
way of exanple and by way of preference, chol estyram ne, col esti p‘?;'%DEC 2006
col esol vam Chol estaGel, colestimde. 5 In a preferred enbodi nent of the

i nvention, the conmpounds nentioned are adrknistered in conbination with a

| i poprotein(a) antagonist, such as, by way of exanple and by way of

pref erence, gentabene cal cium (Cl-1027) or nicotinic acid. 10 In a preferred

enbodi ment of the invention, the conpounds nentioned are admnistered in
combi nati on wi tiR %npréﬁﬁr&&oﬁp@f’dlﬁ?enf H Areadnyentigie fhorcompoppds, mentiopsd e
enbodi nent of the.i; t] ; 0, %]EE [ NS kn
conbi nation w tagﬁléllrlllgﬂléga 1?3@?8%%&?%&;?& ?_%g&’:ﬂﬁlgea?]i% (?rgﬁéa shgd Sbfr)}g% 8£
conbi nati ons ofextiplec anpobpdsvagf of herefeverve) asholeshyrdmine( |dolestipdlf MeoldvEvamA
reductase inhibitors fromthe class of the statins, such as, by way of
exanpl e and by GhigjesiGebreofestiByde, | ovastatin, simvastatin, pravastatin,
fluvastatimn, atorvastatin, rosuvastatin and cerivastatin, pitavastatin. 20
The activity of the conpounds according to the invention can be exam ned,
for exanple, ilA ¥ipreferM eh®olinansast ithatihadntidssale ARHPouh@H rhéhtlohed are
experimental section. The activity of the conpounds according to the

i nvention in viadmigiateredeinescanbinaiéhn with 4 dipopreotayp(ek anfagonisie skases hiewey iobed
in the experinental,section. i tabl e adm ni stration for for. adm ni.stering
e compounds GREPRIS DAY P RREe P dieds SR EUCIEIRT) SRS R | on
forms, i.e. oral, parenteral, inhalative, nasal, sublingual, rectal,
external, for exanple transdermal, or l|ocal, such as, for 30 exanple, in the
case of ilfpl antls ar prfareds embrdintemt cefs ¢hofinpentiont éhal coathounds tmexttioned are

articular nentioon has t.o be, made of .i ntravenous, . i ntranuscul ar and
gu bcut aneous 2 ¥MpEsieEsgdg comynation with an antagonist of the niacin recepfor.

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 can be examined,

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

Suitable administration forms for administering the compounds of the general
formula (1) are all customary administration forms, 1.e. oral, parenteral, inhalative,
nasal, sublingual, rectal, external, for example transdermal, or local, such as, for
30 example, in the case of implants or stents. In the case of parenteral administration,

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



adm nistration, for exanple as a subcutaneous depot. Preference is given to
oral or parenteral admnistration. Very particular preference is qumg;m%
oral adm nistration. Here, the active conpounds can be adm nistered o
their own or in the formof 5 preparationsg,Preparations suitable for oral
adm nistration are, inter alia, tablets, capsules, pellets, sugar-coated
tablets, pills, granules, solid and liquid aerosols, syrups, enulsions,

suspensi ons and ,sol.utions,_ Here, the active conpound hfas to be present in
such an ampunt 20RERIstERtORefor FxamPle a5 3 slcutageqist depAk A Teler ek ifesinen 14 ARl GE¢ i ve

conpound can be,presantimifls@atRaNe td . Qs Lght, in
10 particular ?’raom 0.5 t(lj 590‘%%8y gﬁI%aﬁtdu?% g(IfglIeIé 1;%]1\:}8%18’?3?%3/%@%{%@5{3@ ght.
In particular, the concentration of active conpound should be 0.5 to 90% by
weight, i.e. the active conpound should be present in anmounts sufficient to

reach the dosad&rerBpqstiss spwgounds cpy be,pdmappgiered (08 ek Q& OpApdihdameah be
ted.i A t . ) i .111Ni i
comver 5 < g EOPBR E510  be UATPLES (el

ner | e carr

auxiliaries, sehy@sspeNabl st coabdlltalétsepllsapedrdlesdisSRErHantiguid aerosols,
Auxi liaries which may be nentioned are, for exanple: water, non-toxic
organi ¢ 20 sol \s&mps, emulsinasusiensiony ap balutignsr Hefd, ke acivgetoaiposnd hhstq beor

I il),. alcohol f |l e. et I I 1), S (f
xanpl & pol yot APENEngRof o prroubisf UEBr G CEEE R @ Bederg iR L ¢
ground m ner al goffy8inE¥ATBL GréRhE iPh conbdtz@be Of: fréH IR t&fl@b‘yﬁ’ﬁ‘r’é‘@éight in

| act ose), enulsifiers, dispersants (for exanple polyvinylpyrro idqnej and
glidants 10f or enreivple fnegrbsitardSalbyneeht, @éferably Homdsw 80%obnlweight. In

adm ni stration, tablets may, of. course, also cqntain,add tiV such,. as
Sod um cf t 1 at o PAGEEEHEF STieR et atevate GrmriES Shtuflof 0% i AFF R SER Oe
l'i ke. Aqueous & %&W@édxﬂﬁbﬁmﬁ%o&lﬁ%e g@%&Edg:' iggafgg&dn%nsdf’ﬁ&eﬁtufot I’b%l’:}'iﬂ?l'ieedééag@“ se

flavour inprovers or colorants. 30 2
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 carriers, auxiliaries, solvents, vehicles, emulsifiers and/or dispersants.

Auxiliaries 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.

30



-35 In the case of oral admnistration, preference is given to adm nistering
dosages of from0.001 to 5 ng/kg, preferably from0.005 to 3 ng/kg1 Btﬁ%ﬁﬁjy
wei ght per 24 hours. 5 The working exanples below illustrate the i nventl on.
The invention is not limted to the exanpkgs. 2 9 DEC 2006 -36 LC/ M5

met hods: Method A: colum: Waters Symmetry C18 50 x 2.1 nm 3.5 m 0.5
m/mn;, A acetonitrile+0 1%form'c acid, B water+0.1% formc acid; O mn
10% A, 5 4 mn 90%A hod B: instrunent: . Finni %an NAT 9005 TSP:
P4000, AS3000, e%fﬂll@ °rélo? 15”§9MTF{?“’€°%S givsp tmAdnBisipripg dosiggs g

nobi | e phase C. t I tlbqé@r e 3 5

hydrochl ori c agO\g@ dra%obll I{H;lgph 0 Aaﬁlgcg?%lnptopls%; 3%%&1@[ E&%{E%} F\pfr/o
2.5 mn 95% A 24onrs95% A; oven 70C, flow rate: 1. 2 m/mn; UV detection:
210 nrn. Method C. instrunent: Mcromass Quattro LCZ, HP1100; col um:
Symmetry C18, 50 mmx 2.1 nm 3.5 m nobile phase A® acetonitrile + 0.1 %

formc ac d + % C m n
1006 A -+ 20 migeghykit SUE0Gs BloWBfhdd wicl e TRE ke B AL R kil o T

UV det ecti on. Zﬁ)ﬁe}éﬂq;lésm Met hod D instrunent: Mcronmass Platform LCZ,
HP1100; colum: Symretry C 8, 50 nmx 2.1 nm 3.5 m nobile phase A
acetonitrile + 0.1 % formc acid, nobile 20 phase B: water + 0.1 %formc
acid; gradient: 0.0 mn 10%A 4.0 min 90% A -* 6.0 mn 90% A, oven: 40C
flowrate: 0.5 m/mn; WV detection: 208-400 nm Method E: instrunent:

M cromass Pl atform LCZ, HP1100; colum: Symetry C18, 50 mmx 2.1 nmm 3.5
m nobil e phase A: acetonitrile + 0.5%formc acid, nobile 25 phase B: water
+ 0.5%formc acid; gradient: 0.0 mn 90% A -* 4.0 mn 10%



A-* 6.0 mn 10% A, oven: 50C, flowrate: 0.5 m/mn; UV detection: .208-400
nm Method F: instrunent: M cromass TOF- MUX-| nterface/V\aterSGOO e(y BET)006
YMC-ODS AQ 50 mmx 2.1 mm 3.5 m tenperature: 20C, flow rate: rﬂlmn
30 nobi |l e phase A: acetonitrile + 0.05% foggic acid, nobile phase B: water +
0.05% formc acid; gradient: 0.0 min 0%A -4 0.2 mn 0%A-* 2.9 mn 70% A
-33.1mn 90%A 29 DEC 2006 -37 GC/Ms: Carrier gas: helium Flow rate:
1.5 mM/mn Initial tenperature: 60C 5 Tenperature gradient: 14C/min to
300C, then 1 mUuC/M8aieth@dBOC Col um: HP-5 30 mx 320 mx 0.25 m(film
thickness) Initial time: 2 mn Front injector tenp.: 250C 10 Abbreviations
used: abs. absolute aq. aqueous DVAP 4-N, N-di net hyl am nopyridine DM

L, 2- di met hoxyctviangd ANVEoRbh: diTeérdy b1:@HERT! Ot DY rehyhms b RS ES

el ectrospray ionization (M) gas chr orrat ogr ap h/y l'i'quid
chr omat ography-f’c@eiipélmlﬁa‘s%l%péﬂvﬂ@si@ﬁbﬁ waenrh 85 Vs dennicosudip P v hoedul ar

wei ght ¢ 4 min 90% A: 40°C.

Method B: instrument: Finnigan MAT 900S, TSP: P4000, AS3000, UV3000HR;
column: Symmetry C 18, 150 mm x 2.1 mm, 5.0 um; mobile phase C: water, mobile
phase B:water+0.3 g/l 35% strength hydrochloric acid, mobile phase

10 A: acetonitrile; gradient: 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 xA2V.l mim, 3.5 ﬁm; mobile phase A: acetonitrile + 0.1% formic acid, mobile
15 phas-é 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 um; 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 um; 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 pum; 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
90% A.



NMR nucl ear nmagneti c resonance spectroscopy Rf retention index (TLC) RT
roomtenperature R retention time (HPLC) TEA triethylamne TFA 7qDEC 2006
trifluoroacetic acid THE tetrahydrofuran 19 DEC 2006 38 Worki ng exanpl es:
Exanmple 1 -37-
[4-({3-1sopropyl-7-methyl-5-[4-(trifluoromethyl)phenyl]-2,3-di hydro-1

Hindol- | -yl}- 5 sul phonyl)-2 -nethyl phenoxy] acetic acid CH3 H3C ON -S
0O CH CH3 OH _ Step a): 10 1-(4-Brono-2-nethyl phenyl)hydrazine Br /
NNH2 CH3 In = of concentrated hydrochloric acid, 50 g (267.7 mmol) of

4-bromo- 15 2- ety gRNi line are heated at 80C fop 3f,mn. After cooling to
5C, 18.5 g (267.7 mmol) of sodiumnitrite in 95 n of water are added
dropwi se over &lgerated of 30 min. After 30 mnutésSmfmatirring at 5C, the
reaction mxture | s added dropw se

Initial temperature: 60°C

5 Temperature gradient: 14°C/min to 300°C, then 1 min const. 300°C
Column: HP-5 30 m x 320 pm x 0.25 pm (film thickness)
Initial time: 2 min

Front injector temp.: 250°C

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 resonance spectroscopy
R retention index (TLC)
RT room temperature
R¢ retention time (HPLC)
TEA triethylamine
TFA trifluoroacetic acid

THF tetrahydrofuran



over a period of 45 mn to a solution of 384 g (2 nol) of tin chloride in
190 m of concentrated hydrochloric acid. After a further 45 mn é) gmpe
suspension is nade 20 al kal i ne usi ng 50% strength aqueous sodi um hydr oxi
solution. The precipitate is filtered offygnd extracted repeatedly with
di chl oronet hane and ethyl acetate. The conbined organic phases are dried
over magnesi um sul phate and concentrated. This gives 43.6 g (81% of theory)
of the product .gs belge crystals 2 g DEC 2006 -39 LC-Ms (nethod B): R =
2.06 mMmn M ( 201 (M*tH)+ Step b): 5
5- Brono- 3-i sopropyl -7-nmethyl-IHindole H3ICCH3 Br N H CH3 7 g (34.8
mml ) of 1-(4-brono-2- nethylphenyl)hydrazine are suspended in 14 m of 10
et hanol , and 3 Examplédb nmol ) of isovaleraldehyde are added. The mixture is
m nu ol vent is then removed under reduced

stirred at es a h

pressure and t rﬂ‘é?{% EPBW]GJI’ “eghy 35 f“\/\f’f‘ﬁ%ﬁ’m%’ DRgnyHod- 3 0ieee-SH- el k-¥g- at
170C withg5. 2 I nc chloride. After 30-45 mn, the
melt is cooled F%ﬁéﬁﬁyy aﬁhﬂﬁgﬁgyagﬁgﬁféﬁonethane and extracted with dilute
hydrochl oric acid and water. The organic 15 phase is dried over nagnesium
sul phate and the solvent is renoved under reduced pressure. The crude
product is dissolved in ethyl acetate g purified on silica gel (nobile
phase: cycl ohexane/ et hyl acetate }9: Thi s qsves 4.2 g (48% of theory).

LC-Ms (nethod B): Rt = 3.15 mn I
N—S o] O
\
o \-{

CH, CH, OH
F
F F
Step- ;z):
10 1-(4-Bromo-2-methylphenyl)hydrazine
Br
”—N H,

In 190ml 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, 185g
(267.7 mmol) of sodium nitrite in 95 ml of water are added dropwise over a period of
30 min. After 30 minutes of stirring 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 is made
20 alkaline using 50% strength aqueous sodium hydroxide solution. The precipitate is
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.



M5 (ESIpos): mz = 253 (M+tH)" 20 'H-NMR (300 MHz, acetone-d6): S = 1.51 (d,
6 H, 2.67 (s, 3H, 3.37 (m 1H, 7.23 (s, 1H, 7.34 (s, 1H), 7.78 dBEC ,
10.28 (s, 1H). 2 9 DEC 2006 -40 Step c): 5-Bronp-3 -isopropyl-7- met yl 1 ndol
ine BCCHB Br N H CH3 5 4.1 g (16.3 mmb). of

5- br ono- 3-i sopropyl - 7-nmet hyl - | H-i ndol e are d| ssolved in 30 m of glacial
acetic acid and, at RT, 5.1 g (81 mmmol) of sodi um cyanoborohydride are

added a little at_a E'ma The reaction m xture is warned at 35C for 16 hours
and then hydr d&yEumsthed ReitRer~ 2P@™8%t racted twice with ethyl acetate. The

extract is 10 q\;{s Sfli%g)r m?%dlzld .SW@hate and the solvent is then renpved

under reduced press e cr roduct is dissolved in ethyl acetate and
purified on silica gel (nmobile phase: cyclohexanc/ethyl acetate 9:1). This
gives 1.6 g (39%of theory). LCMS (nmethod ©O: Rt = 4.27 mn M (ESl pos):
mz = 255 (MrHSfePB):' H NMR (300 MHz, acetone-d6): S = 0.85 (d, 3 H), 0.97

d, 3 04 : 1H), 3.42 (dd, 1H), 3.58
(1H), |E;D%%(s %@ro}@gégd(pggpyk&bsme@l{_p 351d%§?§'gﬂ]yl I2_|)-mat hyl pElenoxyED(:etate (28]
H,C
CH,
A\

N
H
3

Br

CH

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- Vzra.nd 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 (ESIpos): m/z = 253 (M+H)"
20 'H-NMR (300 MHz, acetone-dg): & = 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).



~O c~i O' _O-CH3 CH3 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 DEC 290
N, N- di et hyl f ormam de and stirred at 50C for 1 hour. 25 18. 37g(0% 9
of ethyl bronpacetate are then added dropwyge and the mixture is 29 DEC 2006
-41 stirred at 50C overnight. After coollng to roomtenperature, the

m xture is concentrated under reduced pressure, taken up in ethyl acetate
and washed three times with water. The organic phase is dried over sodium
sul phate and t#¥eAYfvent is renoved under reduced pressure. Kugel rohr
distillation ofs_ B%%J?%éogk@pyﬂﬁ‘éﬁwsﬁﬁlcféhge 5 (95% of theory) of the desired
product. GC-ME: ESIpos): mz = 194 (M+ 'H NVR (300 MHz,
CDC13): S =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 (8, 1H). 10 Step e): Ethyl

[ 4- (chl or osul phonyl ) - 2- et hyl phenoxy] acet af’ O-/ O Ad-SO0 OCH

15 110 g (0.5 nol) of ethyl (2-net hyé phenoxy) cegaae are initially charged
in 250 m of r

CH,

4.1 g (16.3 mmol) 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 producf 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

O
@)
C[ \)LO/\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 ml 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



chl orof orm and cooled to OC. 330 g (2.8 nol) of chlorosul phonic acid are
slowy added dropwi se to the solution. The reaction mxture is stiyg8EC 206
RT for four hours and then poured onto ice and extracted three tines with
di chl oromet hane. The 20 organic phase is wgshed twice with water, once with
sat urated sodi um bi carbonate solution and once with saturated sodi um
chloride solution. The m xture is dried over sodium sul phate and the

solvent is then renoved under reduced pressure. This gives 153 g (93% of
theory). LG M5 SHHSEndd-8)C qeermight. gifter; gooling 1S roqmy (sgWpTatyse;, the Muxturais) +

(V5208 BnER R ety ey 3 et Sl Gyt 7

{ 4- [ (5- br onp- 3-timepwiep yate? - Tiet drghni? pBasdiinyitdédovdri-sbaidal sulphate sid BbeoEt-is

2- met hyl phenoxy} acetate CH3 H3C ONOo o Br CH3 CH3 G-\ CH3 2.5 9.8
mol ) of 5- br orfemvedsuRfes pyduced prgsaye; Kyselrahe distdlatipn obtheotesidue Zivey 130F &

t et rahydrqf ura n 1 ) of, triethylamne, 20 ng (0.16 nmol) of
DIVAP and%Z. 8 ggfg’.(gt%))oﬁ%?%ﬁ%poﬁﬂgt( chl or osul phonyl ) - 2- met hyl phenoxy]
acetate are 10 @ddad: R, e s@aghi on m xture is stirred at RT overnight. The
mxture is filtered and the solvent is then renoved under reduced pressure
and the crude pV8dES8Iposk npurFilddéM)on silica gel (nobile phase:

cyc! ohexanel et hy) \Raet AhenRiNondly.S 955 (3% S8Rt 4508 W, 465 15
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 o) O
O

110 g (0.5 mol) of ethyl (2-methylphenoxy)acetate are initially charged in 250 ml 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 is 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 (ESIpos): m/z = 293 (M+H)"
'H-NMR (300 MHz, CDCL3): & = 1.31 (t, 3H), 2.36 (s, 3H), 4.28 (q, 2H), 4.75 (s,
2H), 6.81 (m, 2H), 7.85 (m, 2H).



15 Ms (ESIpos): mz = 510 (MfrH' 'H NWMR (300 MHz, CDC13): S = 0.62 (d, 3H),
0.82 (d, 3H, 1.29 (t, 3H), 1.84 (m 1H, 2.22 (s, 3H), 2.27 ( ]Zl-g.)gg[;zzggﬁl
(s, 3H, 3.56 (dd, 1H), 3.95 (dd, 1H), 4.27 (g, 2H), 4.68 (s, 2H), 6.62 (m
IH), 6.69 (s, 1H), 7.25 (s, 1H), 7.30 (m . 20 Step g9): [4-({
3-1sopropyl -7-methyl -5-[4-(trifluoronet hyf%%DF\enyl]-Z,S-di hydro-1 H-indol -1
-yl '} - sul phonyl)-2-net hyl phenoxy] acetic acid 2 9 D EC 2006 - 43 CH3

HBCN-SO\\ |l CHCH3 OH 3 FF 0.1 g (0.19 mml) of ethyl

{ 4-[ (5- br ono- 3Stepdpr opy!l - 7- net hyl - 2, 3- di hydr o-

1Hi ndol -1 -yl) sul phonyl,]-2 et hyl. phen acet i.s di ssal i m__Qf
absol ute 5 di FaPRy! PYlnsst Tio-3 i donEoh w(rﬁ?tgﬁlgimgr‘&“}yd&‘?ﬁ““g&gl'YBS“?phOHYﬁ‘
bi s(tri phenyl phasahipRimahladiaw( 1) chloride and 48.3 ng (0.25 nmol) of
4-trifluoronet hyl phenyl boronic acid are added wunder argon. The mixture is
stirred at 70C for 30 mnutes, and 1 m of a 2 M solution of sodium
carbonate is then added. The rea&f_'i on mxture is heated at 100C for 16 h.
After cooling to RT, the mxture 18 filtered through silica gel. The sol vent
is 10 renoved under reducedH ure and the crude product is purified by
preparative HPLC (YMC gel S- AQ S\5/ Ip mpi—1Qbi |l e phase A: water, nobile
phase B: acetonitrile, gradien LMY l@ i n % B, 50 mn 95% B).
This gives 65 ng (60% of theo LC—I\b( =t¢hod AR =3.25mn 15 M5
(ESIpos): mz 548 ( M+H) CH, CH, o—\CH

5 3

2.5 g (9.8 mmol) of 5-bromo-3-isopropyl-7-methylindoline are dissolved in 20 ml of
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): R; =3.29 min
15 MS (ESIpos): m/z = 510 (M+H)"
'H-NMR (300 MHz, CDCl3): & = 0.62 (d, 3H), 0.82 (d, 3H), 1.29 (t, 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 (g,
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-1H-indol-1-yl} -
sulphonyl)-2-methylphenoxy]acetic acid



"H-NWR (300 MHz, CDC13): S = 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),7 §1BO )
1H), 6.69 (s, 1H), 7.28 (s, 1H), 7.33 (m 2H). 20 Exanple 2

[2-Methyl -4-({2,3,7-trimethyl -5-[4-(trifluggomethyl)phenyl]-2,3-dihydro-1

H i ndol - 1-yl}sul phonyl ) phenoxy] acetic acid 29 DEC 2006 -44 UCH CH3O rr
NSOCHCH3 OH 3 FF Step a): 5-Brono-2,3,7-trinmethyl-1 Hindole 5 CH3
Br CH3 HCH3 8 g (39.8 mmvl) of 1-(46 r ono- 2- net hyl phenyl ) hydr azi ne
(Exanmple 1 1 step a) are suspended i 4 mM of ethanol, and 3.7 g (52 mmuol)
of ethyl nethyl ketone are added.HI®D"A{ter 3Q.m nutes of stirring at RT, the
sol vent is renoved under reduced pressyre\ands (nternediate is, wthout
further purification, melted at 170C N M8 g 1),%f anhydrous zinc
chloride. After 30-45 mn, the nelt pol edDto ,

CH

3 OH

0.1g (0.19mmol) of ethyl {4-[(5-bromo-3-isopropyl-7-methyl-2,3-dihydro-
1H-indol-1-yl)sulphonyl]-2-methylphenoxy}acetate is dissolved in 6 ml of absolute
5 dimethylformamide, and 7 mg (0.01 mmol) of bis(triphenylphosphine)palladium(II)
chloride and 48.3 mg (0.25 mmol) of 4-trifluoromethylphenylboronic acid are added
under argon. The mix_ture 1s stirred at 70°C for 30 minutes, and 1 ml of a 2 M
solution of: sodium carl;onate is then added. The reaction mixture is heated at 100°C
for 16 h. After cooiihg 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 um; 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, CDCl;): & = 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-trimethyl-5-[4-(trifluoromethyl)phenyl]-2,3-dihydro-1H-indol-
1-yl }sulphonyl)phenoxy]jacetic acid



taken up in dichloronethane and extracted with dilute hydrochloric acid and
water. The organic phase is dried over magnesium sul phate and the s®))Fgns
is removed 15 under reduced pressure. The crude product is dissolved in
ethyl acetate and purified on silica gel _(gobile phase: cyclohexane/ethyl
acetate 9:1). This gives 3.8 ¢ (4096of theory). LC-M5 (nmethod D): Rt = 4.92
mn M (ESIpos): mz = 238 (MtH)+ 20 ' H NWVR ( 300 MHz, acetone-d6): S = 2.24
(s, 3H, 2.43 (s, 3H), 2.52 (s, 3H), 7.03 éﬁ 7.45 (s, IH, 9.96 (s,
1H). 29 DEC 2006 -45 Step b): 7 trlnethyllndollne Br CH3 CH3
NH CH 5 3.8g9g (15.8 mol) of 5- bro - 7- o\, - | H i ndol e are di ssol ved
in 30 mM of glacial acetic acid and, & @@; Dl ) f sodi um
cyanobor ohydride are added a little \NFhe reast40n m xture is
onsed W t ter spd extracted

warmed at 35C for 16 hours and then

twice with ethyl acetate. Afte 71 ng~ovefHL0 - sodi Um sul phate, the

sol vent is renoved under rEduck essure. The crude product is dissolved
in ethyl acetate and purified on“silica gel (nobile phase: cycl ohexane/

ethyl acetate 9:1). This d%ves 1.4 g (37% of theory). LC-M5 (nmethod B): R =

2.66 mn

Step a):
5-Bromo-2,3,7-trimethyl-1H-indole

Br

8 g (39.8 mmol) of 1-(4-bromo-2-methylphenyl)hydrazine (Example 1 / step a) are
suspended in 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 59g¢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 (method D): R; = 4.92 min
MS (ESIpos): m/z = 238 (M+H)"
20 "H-NMR (300 MHz, acetone-ds): & = 2.24 (s, 3H), 2.43 (s, 3H), 2.52 (s, 3H), 7.03 (s,
1H), 7.45 (s, 1H), 9.96 (s, 1H).



MS (ESIpos): mz = 240 (MrH)' 15 1H NVR (300 MHz, CDC13): S

1.32 (d, 3H), 2.08 (s, 3H, 2.85 (m 1H), 3.48 (m 1H), 6.
c): Ethyl

= 1.26 (d, 3 H),
98 (s, 2H)BECSHEP

{4-[(5-brono-2, 3, 7-trinethyl -2, 3-di hydro-143.i ndol -1 -yl ) sul phonyl ] -2-net hyl -
20 phenoxy) acetate H3C CH3O N -S O Br CH3 0-\ 3 CH3 1.3 g (5.7 nmol)

of 5-brono-2,3,7-trinethylindoline are dissolved in 4 m of

25

tetrahydrofuran pﬁgd 1.7 mM (12.5 nmmol) of triethylam ne, 20 ng (0.16 nmol)
€

of Z g DEC 200¥ 6 DVAP and 1.6 g (5.7 mol) of ethyl
[ 4- (chl orosul phgnyh) -2 MRt R¥hphedexy] acetate (Exanple 1/

step e) are

added. The reaction mxture 15 stirred at RT overnight. Follow ng
filtration, the solvent is renoved under reduced pressure and the crude

product is purified on silica gel (nobile phg
9:1). This 5 glves 0.6 g (2396of t eory) L
M5 (ESIpos): mz 496 (MrH) + "H N
1.23 (d, 3H), 1.27 (t, 3H, 2.25 (s,
(g, 2H), 4.63 (s, 2H), 6.64 (d, 1H),
(m 2H). Step d): [2-Methyl-4-(
{2,3,7-trinethyl -5-[4-(trifluoronethyl)$Hiényl ] -2, 3-di hydro-
-yI}suIph?nyl)phenoxy]acetlc acid 15

CDC13): S =
%0-QHy  4H), 3.

iﬁé cycl ohexane/ et hyl acetate
(et hod B):

Rt = 3.15 nin
0.56 (d, 3H),
98 (m 1H), 4.23

10 1H), 7.23 (m 1H), 7.39

1 Hindol- 1

10

15

20

25

3.8 g (15.8 mmol) of 5-bromo-3,7-dimethyl-1H-indole are dissolved in 30 ml of
glacial acetic acid and, at RT, 5 g (80 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. After drying over
sodium sulphate, 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 1.4 g (37% of theory).

LC-MS (method B): R;=2.66 min

MS (ESIpos): m/z = 240 (M+H)"

'H-NMR (300 MHz, CDCl3): & = 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-

phenoxy}acetate

Br CH, CH, O\

1.3 g (5.7 mmol) of 5-bromo-2,3,7-trimethylindoline are dissolved in 4ml of
tetrahydrofuran, and 1.7 ml (12.5 mmol) of triethylamine, 20 mg (0.16 mmol) of



7jHA CHCH3 OH 3 F F 0.08 g (0.16 mol ) of ethyl
{4-[(5-brono-2, 3, 7-trinethyl -2, 3-di hydro-1Hi ndol - Lg[][—:[)zggg

1-yl)sul phonyl] 2- et hyl phenoxy}acet ate is dissolved in 6 m of absolute
di methyl - 20 formani de, and 7 nmg (0.01 mmpj) _of

bi s(tri phenyl phosphi ne)pal | adi un(11) chlori de and 40 ng (0.21 mol) of
4-trifluoronet hyl phenyl borom C aC| d are added under argon. The m xture is
stirred at 70C for 30 mnu a M sol uti on of sodium

carbonate is t RAAARfEd. 6$H@7rr@aek)|q§ﬁthw&4(ﬁhéorpgﬂmad2 methyihenepdacetita.
A e emooy 52 [Bfiloic i hSicio 4 Gaisn, Mhd Fapod MAHID i8R, SRT SRfaf Vot

is renoved 25 duc pressurée and e crude pro duct-is pur

preparative HPEG¢WMg filgatio)Nbe AQvEnbisliznitveddérerepiagepréssuahgy thenﬁ'bdié e
phase B: acetonitrile, 2 9 DEC 2006 -47 gradient O min 30%B, 5 mn 30%B
50 min 95% B) . prasust gumeé@n@h%wm@mbﬂ@ mb@eyyyclql@xm/ﬁ(thﬂtm@te@ 1). ﬁhl&
5.26 min M5 (ES| (M+H) 5 'H NWR (300 MHz, CDC13): 5 = 0.61
(d, 3H, 0.8 (@Vegﬁo%)gggtéz t(the° 3.57 (m 1H), 3.78 (s, 2H), 3.91 (m

1H), 6.51 (d, [dMGuhdaR) Rd3 658k (s, IH, 7.18 (d, 2H, 7.40 (m 3H).
Example 3 10

[ 4- ({3, 7- Di net WS (BSIpas){ mr4 £ Koo MriEd hy | )phenyl ]-2, 3 d| hydro-1 Hindol -1 -yl }-
sul phonyl) - 2- mef, Ayl RN VHAC BR G, 28 0B 1.2 X 3my, 127 @, 3H), 225 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-({2,3,7-trimethyl-5-[4-(trifluoromethyl)phenyl}-2,3-dihydro-1H-indol-
1-yl}sulphonyl)phenoxylacetic acid

15

0.08 g (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(II) chloride
and 40 mg (0.21 mmol) of 4-trifluoromethylphenylboronic 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 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: acetonitnle,



CH3 CH3 OH F F 15 Step a): 5-Bronmp-3,7-dinethyl-1 Hindole CH3 Br -H CH3
20 5 g (24.8 mol) of 1-(4-brono-2-nethyl phenyl)hydrazine (Exanpl e 9lg BESHg0
a) are suspended in 14 m of ethanol, and 1.8 g (32 mmol) of

propi onal dehyde are added. The m xture isgstirred at RT for 30 m nutes and
the solvent is then renoved under reduced pressure and the internediate is,
wi thout further purification, nelted at 29 DEC 2006 -48 170C with 3.7 g (27

1) of anhyd de. After 30-45 |l ed t
RT. Laken up. | BRI DRBT oS 410 1094 Fachaamag Th 1 ISCERSPHE OVe o aci d

and water. Thetﬁgog)?m c phase is dried over magnesium sul phate and the
solvent is renoved under reduced pressure. The crude product is dissolved
in ethyl acetafl€-bMSamikthat Cj:iReek 026 siini ca gel (nobil e phase:

cycl ohexane/ etPMS acet ate 9 1 This,gives 1.5 g (27% of theory). LC-MS
(nethod O): GE¥Boh; W/ 484 50s): mz = 224 (MrH)' ' H-NWVR (300 Mz,

acetoned) 5 8(s 7,1 01H)
7.51 (s, ) 1 e]ﬁl\/%?(ﬁmmgcf)?gdl e FQ}*M n ?8@ ég)z@r( %H() 357](
1H), 3.78 (s, 2H), 3.91 (m, 1H), 6.51 (d, 1H), 6.90 (d, 2H), 6.98 (s, 1H), 7.18 (d, 2H),
7.40 (m, 3H).

Example 3
10 [4-({3,7-Dimethyl-5-[4-(trifluoromethyl)phenyl]-2,3-dihydro-1H-indol-1-yl} -
sulphonyl)-2-methylphenoxylacetic acid

15 Step a):
5-Bromo-3,7-dimethyl-1H-indole

CH
A\
N
H

3
Br

CH,

20 5 g (24.8 mmol) of 1-(4-bromo-2-methylphenyl)hydrazine (Example 1 /step a) are
suspended in 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



H 15 CH3 1.4 g (6.4 mol ) of 5-brono-3,7-di nethyl-1Hindole are dissol ved
in 30 M of glacial acetic acid, and 2 g (33 mml) of sodium 29 BEC 2008
cyanoborohydride are added a little at a time at RT. The reaction mxture
is warnmed at 35C for 16 hours and then 20.-hgdrol ysed with water and
extracted twce with ethyl acetate. After drying over sodium sul phate, the
sol vent is renoved under reduced pressure. The crude product is dissolved

in ethyl aceta d. P fi idi I j | ; . )

cycl ohaxane et i Gdia b ebFA PSR oLiriOeaE: snTgRipkRe BORER ¢ pmpn ihe peltis
(method B): Rt cgoldd 38 R, Nake2SupVin (kBldRembthaid and exiactddbith diluké NMMRn3G Mz,
CDC13): S = 1.29 (d, 3H), 2.09 (s, 3H), 3.13 (t, 1H), 3.36 (m 1H), 3.72
(t, 1H), 6.99 @eid apd)watqr. §Be prganicH)hasSisalyied)ovep mapEsiug 6@ phatd @ndtheysolvent
4-[ (5-bronmo-3,7-di nethyl.-2, 3-dihydro-I| Hindol -1 -yl |.phon - 2- et hyl -
Chenony ] acer sl ibet Uhet tedsod Brétsis o e rics espiiuds 39 RGOV Siibattag
5- brono- 357-di ¥ i i I SE; i fg aps, d
T (78 ool ) of PEIBS sl Sl SRS KR e e AR B e
(4- (chl or osul pidng(Q7°Refetry).phenoxy] acetate (Exanple | / step e) are

added. The reaction m xtu is stirred at RT overnight. 10 Fol | ow ng
filtration, thiﬁéﬁﬁ%éaﬁhW£8¥é%ﬁV@@sEWHer reduced pressure and the crude

MS (ESIpos): m/z = 224 (M+H)"
'H-NMR (300 MHz, acetone-d¢): 8 = 2.26 (s, 3H), 2.48 (s, 3H), 7.06 (s, 1H), 7.12 (s,
10 1H), 7.51 (s, 1H).

H

Step b):
5-Bromo-3,7-dimethylindoline

CH
Br

H
15 CH,
1.4 g (6.4 mmol) of 5-bromo-3,7-dimethyl-1H-indole are dissolved in 30 ml of
glacial acetic acid, and 2 g (33 mmol) of sodium cyanoborohydride 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
is 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 (ESIpos): m/z =227 (M+H)"
'H-NMR (300 MHz, CDCl5): & = 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 ¢):



product is purified on silica gel (nobile phase: cycl ohexane/ethyl acetate
9:1). This gives 1.5 g (90% of theory). LG M (nethod D : Rt = 5.2% fa0mypVs
(ESIpos): mz = 482 (MtH)' 15 'H NWR (300 MHz, CDC13): S = 0.98 (d, 3H,
1.28 (t, 3H), 2.22 (s, 3H), 2.39 (m 1H).4¢.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-Dinmethyl -5-[4-(trifl uoromet hen -2, 3-dj rq-1 Hi.ndol -1 -yl}-
sul phonyl ) - 2- n@{“ﬁ{u phé&h ?/r]ogl‘?ef Wimges ﬁ'%—igéeﬂ?grl’ﬁﬁ"gdé'{]'{'Ssﬁp@qy&%”@hy% FF
29 DEC 2006 - gln@xiadeth@ 2 nmmol) of ethyl
{4-[(5-brono- 3, 7-di net hyl - 2, 3-di hydro-|I Hindol -|-yl) -
sul phonyl ] - 2- et hyl phenoxy}acetate is dissolved in 6 m of absolute
di met hyl - formam de, and 7 rrg_| 0.01 mmol ) of
bi s(tri phenyl phosphi ne) pal | adi cidoride 5 and 51 ng (0.26 mmol) of
jded\ under _argon. The m xture is
' A solftion of sodium
3 dted at 100C for 16 h.
After cooling to RT, the m XtuRg qt‘]i | tered ChlgoughOS-i—ki ca gel. The sol vent
is renmoved under reduced pflessure andsthe crude productciys purified by
preparative HPLC (YMC 10 gel ODS-AQ S 5/15 m nobile phase® A water, mobile
phase B: acetonitrile, gradient O min 30%B, 5 mn 30%B, 50 mn 95%B).
This gives 87 ng (81% of

0.7g (3.4mmol) of 5-bromo-3,7-dimethylindoline is dissolved in 4ml of

tetrahydrofuran, and 1 ml (7.4 mmol) of triethylamine, 20 mg of DMAP and 1 g
(3.4 mmol) of ethyl [4-(chlorosulphonyl)-2-methylphenoxy]acetate
(Example 1 / step €) are added. The reaction mixture is stirred at RT overnight.
10 » Following —ﬁltration,rthie solvent is removed under reduced pressure and the crude
prodﬁct is _puriﬁed_':dn 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, CDCl3): & = 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 (g, 2H), 4.66 (s, 2H), 6.61 (4,
1H), 6.93 (s, 1H), 7.26 (m, 3H).

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

H,C



heory). - LGMS (-nmethod D): Rr=5.18 mn M (ESIpos): mz = 520 (MrH)' 15
H NVR (300 MHz, CDC13): 6 = 0.98 (d, 3H), 2.24 (s, 3H), 2.41 (m JZF@DE[ZM}@{S
s, 3H), 3.31 (dd, 1H), 4.15 (dd, 1H), 4.66 (s, 2H), 6.63 (d, 1H), S,
H, 7.27 (m 3H. Exanple 4 20 -50

4- ({3-1sopropyl -5-[4- (trlfluoronethyl)phenyl] 2, 3-di hydro-1 H pyrrol of 3, 2-b]
pyridin-1-yl}sul phonyl)-2-nmethyl phenoxy]acetic acid 2 9 D EC 2006 -51 F
FHC FCH3 NN 010 OCH3 Oi-CH O Step a): 5 -Chl oro-3 -i sopropyl -
H pyrrolo [3, 2-b]pyridine 5 H3C NCH3 C N

0.1 g (0.2 mmol) of ethyl {4-[(5-bromo-3,7-dimethyl-2,3-dihydro-1H-indol-1-yl)-

|l—|'_\A - —+

sulphonyl]-2-methylphenoxy}acetate is dissolved in 6 ml of absolute dimethyl-
formamide, and 7 mg (0.01 mmol) of bis(triphenylphosphine)palladium(Il) chloride
5 and 51 mg (0.26 mmol) of 4-trifluoromethylphenylboronic 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 cooling to RT, the mixture is filtered through silica gel. The solvent is removed
under reduced pressure and the crude product is purified by preparative HPLC (YMC
10 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 87 mg (81% of
theory).
LC-MS-(method D): R¢=5.18 min
MS (ESIpos): m/z = 520 (M+H)"

15 '"H.NMR (300 MHz, CDCl3): & = 0.98 (4, 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-methylphenoxy]Jacetic acid



H 0.2 g (1.39 mmol ) of 2-chloro-5-hydrazi nopyridine (prepared according to
GB- 259 961 from 5-am no-2-chloropyridine) is dissolved in ethanol, aq g[pé$§
g 10 (1.8 mmol) of 3-nmethyl butanal is added. The m xture is stirred at

for 30 mnutes and the solvent is then renoved under reduced pressure and
the residue is dried under reduced presstde. 0.2 g (1.53 mml) of anhydrous
zinc chloride is then added to the internediate and the m xture is heated
in an oil bath at 170C. After 30 mnutes of stirring at this tenperature,
the m xture is cooled to RT. THe crude product is taken 15 up in

di chl oronet hane and washed wig ilyte hydroghgoric acid. After drying over
magnesi um sul phate, the sol vens s 38 duced pressure and the
crude product is purified on'sil i %ﬁase: cycl ohexane/ et hyl
acetate 1:1). This gives 133 ng (2 LC-M5 (nethod B): Rt =
2.62 min 29 DEC 2006 -52 MS (ESIpos): MtH) + 1H NVR (300 MHz,
CDC13): S =1.36 (d, 6H, 3.41 (m 1H, A9 @U, IH), 7.22 (s, 1H, 7. 58
(d, 1H). 5 Step b): 3-1sopropyl-5-[4- (trlfIUQ@pﬂithyl)phenyl] 1 Hpyrrolo
[3,2-b]pyridine FFHIC FCH3 NN H 10°0nder argon, 0.1 g (0.51 nine])
of 5-chl oro-3-isopropyl -1 H pyrrol o[ 3, 2-b] pyri 2, 0.13 g (0. 67 mol ) of
4-trifluoronet hyl phenyl boronic acid and 0. 018

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

H,G
CH,
CI_N

AN
=

IZ_

02g (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



(0.026 nmmol ) of bis(triphenyl phosphine)palladiun{ll) chloride are initially
charged in 6 nl of DM and heated at 70C for 30 m nutes. After addzgincm szg
1 mM of a2 M solution of sodium carbonate, the reaction mxture iS heate
at 100C overnight. 15 After cooling, the mxture is filtered through silica
gel . The solvent is renoved under reduced pressure and the crude product is
purified by preparative HPLC (YMC gel ODS-AQ S 5/15 m nobile phase A:

wat er, nobile phase B. acetonitrile, gradient O mn 30%B, 5 mn 30%B, 50
mn 95% B). TMS(Efilpes: mGo- d®6 (G4B'of theory). LC-MS (method C): R = 4.47

mn 20 M5 (ES| X = 30 MH) ' S c): .3 . -]lsopropyl-5 -
[4-(trifluoro mﬁ) @Héﬁg}ﬁr’ 8@%@){-%%1)/8# Z‘glﬁba B)f‘rlr(ﬁ}’cﬁf)i‘}g-?é? (gbu]lbyr%%lqsne F
F H3C F CH3 IP)NSEﬂdTZ?H C 2006 -53 0.085 g (0.279 mml ) of

3-isopropyl -5-14-(tr uor onet hyl ) phenyl ] - 1H pyrrol o- [3,2-b] pyridine and
0.16 g (2.7 mol) of Raney nickel are initially charged in 10 ml of decalin
and hydrogenated at 80 bar and 180C for 16 h. The product is extracted 5

wi th methanol S&#AP)used wit hout furt her purification for the next reaction

3; :ep.l OLCE:£ Pl/}?l ( gﬁgg})qu)@f-[4%ﬁﬁu05rbrglgth§])8henlyﬁ- I(I-II:'—%Iygglsob,Z%I]gynﬁil?eO? (MH) . Step
[4-({3-1sopropyl-5-[4-(trifluoronethyl)phenyl]-2,3-dihydro-IH pyrrolo[ 3, 2-Db]
- pyridin- 1 -yl } sul phonyl)-2 -Frret hyl phenoxy] acetate

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 0.018 g
(0.026 mmol) of bis(triphenylphosphine)palladium(Il) chloride are initially charged
in 6 ml 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): Ry = 4.47 min

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

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




F FHBCCH3 NN 10 OZ~S:: / 1 CH3 OO O\-CH3 0.085 ng (0.277 nmol )
of 3-isopropyl -5-[ 4- (trifluoromethyl)phenyl]-2,3-dihydro- 15 ggggg¥8
| Hpyrrol o[ 3, 2-b] pyridine are dissolved in 2 m of absol ute THF, and

(0.277 nmmol ) of ethyl [4-(chlorosul phonyl }32- et hyl pbenoxy] acetate
(Example 1 / step e) and 0.085 n] (0.61 nmmol) of triethylam ne and 4 ny
(0.028 nmmol ) of DVAP are added. The reaction mxture is warnmed at 45C
overnight. The mixture is then filtered and the solvent is renoved under
reduced 20 pressure. The crude product is purified by preparative HPLC ( YMC

| ODS-AQ S h ile,

oradiont 0 m S S0c p(0- TR hRIL 0P T et ls R R e B o b RSB RIS
theory). LC M3 (Zrtﬂph&ﬁnE)md Rtl6=g (4; Wﬁmumomadag@lcz@oﬁre mﬁmw/rsmrg&l nos() flnt z
563 (MrH)+ ' H NVR (1300 : 3H), 1.45

(m 1H), 2.21 of 111|.ﬁnd }gldg@e(lgted 3H)S’O bgr gp (Efﬁ C]_ﬁq7 1641 Iﬂ;e (pﬁe?duggﬂs ex&ra@yd( s,
£ Og (d, \’Jllt_}p met?*xar?(?l angl %ed‘s Mthouz fgx%he(r%mlﬁlc_gtfon%oig éie (ngxt reyc)tlon step.

LC-MS (method D): R; = 5.00 min
MS (ESIpos): m/z = 307 (M+H)".

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

o
\—cH,

0.085mg (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-methylphenoxylacetate
(Example 1/stepe) and 0.085ml (0.61 mmol) of triethylamine 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 um; mobile phase A: water, mobile phase B: acetonitrile, 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



5 Step e): [4-({3-1sopropyl-5-[4-(trifluoronethyl)phenyl]-2,3-dihydro-1
H pyrrol o[ 3, 2-b] - pyridin-I-yl}sul phonyl)-2- nethylphenoxy]acetlc aquDﬁ:mﬁQ
FCH3 N N-O OS~CH3 Oi-OH 10 O0.029 g (0.052 nmol) of ethyl

[4- ({3-isopropyl -5-[4-(trifluoromnethyl)phenyl]-

2, 3-di hydro-1 H pyrrol o] 3, 2-b] pyri di n-1-ylfsul phonyl ) - 2- net hyl phenoxy] acet at e
is dissolved inl m of THF, and 0.5 m of 1 N aqueous sodi um hydroxi de
solution is 15 added. The reaction mxture is stirred at RT overnight. The
mxture is adV8iESEswina = ¥3rdErH)Y at ed hydrochl oric acid and then extract ed

ol vent 15 r oRpORH ORISR g sl fo e JF vachnr T b Adbor 1 '
|1 R (300 N, TERES de) 2P T, tgof s i DR CR BT TGS R Tl

2.21 (m lH)(m,3H§3799(d3H),8349d,2¢{jn 1H), 4.15 (m 1H), 4.67 (s, 2H), 7.04
(d, 1H, 7.92 29 DEC 2006 -

Step e):
[4-({3-Isopropyl-5-[4-(trifluoromethyl)phenyl]-2,3-dihydro-1H-pyrrolo[3,2-b]-
pyridin-1-yl}sulphonyl)-2-methylphenoxy]acetic acid

10 O

0.029 g (0.052 mmol) of ethyl [4-({3-isopropyl-5-[4-(trifluoromethyl)phenyl]-
2,3-dihydro-1H-pyrrolo[3,2-b]pyridin-1-yl } sulphonyl)-2-methylphenoxy]acetate  is
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 dried over magnesium sulphate and the solvent is removed under reduced pressure.
This gives 27 mg (97% of theory).
LC-MS (method E): Ry =4.43 min
20 MS (ESIpos): m/z = 535 (M+H)"
'H-NMR (300 MHz, DMSO-dg): § = 0.82 (d, 3H), 1.06 (d, 3H), 1.45 (m, 1H), 2.21
(m, 1H), 2.33 (s, 3H), 3.91 (m, 1H), 4.15 (m, 1H), 4.67 (s, 2H), 7.04 (d, 1H), 7.92



H, 7.99 (d, 2H), 8.34 (d, 2H). Exanple 5 (4- { .
-Trifluoronet hyl phenyl)-2,3 -di hydro-3 -spiro-1'-cycl ohexyl -1 g DEC 2006
ndol - 1-yl]- 5 sul phonyl } - 2- et hyl phenoxy) acetic acid O OCH HSé 0] CQ Cs
FFF Step a): 10 4-Bronophenyl hydr a_zgsn_e hydrochl oride Br\ ax HCl NH
NH2 Wth stirring, a solution of 32.0 g (186 nmol) of 4-bronoaniline in 200
m of 15 concentrated hydrochloric acid is cooled to OC. At this
tenperature, a solution of 12.8 g (186 mol) of sodiumnitrite in 150 m of
water is adde@ Sthe7P@&bI2Dn$34 dd.axbni um solution is, with stirring at 0-4C,
added dropwi se to a solution of 42.7 g (225 mml) of tin(es) chloride in
100 mM of concentrated hydrochloric acid. The resulting precipitate is
filtered of f wkikiprUrti on and washed twice with in each case 20 50 m of
water and then recrystallized fromisopropanol. This gives 17.2 g (41% of 2
9 DEC 2006 -@6{[bHédmfjuoodmethglphenyidz; 8-dalsydao-8 edpird-1"-Bfclohexyl-1H-indol-1-yl]-

(di ohl orpret hagel 1eh HAN0l At it Sei

(m 5
[5-(4
H i nd
N

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(ll) 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



W [nn] = 198, 234, 284 M5 (ESlpos): mz = 187, 189 [MtH + 5 1 H NMR
(DVBO-d5, 300 MHz): ~= 6.93 (2H, d), 7.46 (2H, d), 8.39 (1H, s, br. ) Dﬁggﬂ(}??’
(3H, s, br.). Step b): 5-Brono-2, 3-di hydro-3-spiro- |'-cyclohexyl - e
10 Br a N H A mxture of 90 m of tol uegée/acetonitrlle (49:1) is flushed
with argon for 5 mnutes, and 6.00 g (26.8 mmol) of 4-bronophenyl hydrazi ne
hydrochl oride are then added. 15 7.41 m (96.2 mmol) of trifluoroacetic
acid are then slowy added dropwi se, while care is being taken that the

t enper at ur e dthesrynof texweddt 836&solihe terrper ature is then nmaintained at 35C,

and a solutio ycl ohexanecar bal dehyde in 8.4 n

of tol uene/ acgfg\?}ﬁ?ﬁofl?%téf@/gﬂie)%hwf%é QI‘%V\A y added dropwi se over a period
of 2 h. The mxt kg4 ogbhyrag at 35C for 4 h and at room 20 tenperature for
2 h. The mixture is then cooled to -1OC and 8.0 m of nethanol are added.
Over a peri odl\/Iﬁ(E':Blpm)mn/ﬂ- 687,MGo (¥ Mol ) of soli d sodi um bor ohydride is
added a little at a timne the addition, the t erature nust not
exceed -2C. AﬁtWRt@’@@d%ﬁQH%ﬂH@ T3 {4 @%)?t“@r@ , D839 (B &tbroC f or
1 h 150 m 050232%1 Ss%; ngt h by wei ght solution of ammonia in water are
added and the phases are ‘then 25 separated and 3 ml each of acetonitrile and
nmet hanol are then added to the organic phase. The organic phase is then
washed with 150 ml of a 15% strength solution of sodiumchloride in water
and dried oveStgobirum sul phate. The organic phase is filtered through 150 g
of silica gel dth il.terc ed t h in each 2 9 DEC 2006
-57 case 200 %’Eé{ F}}}}ydé‘?%éplrol‘ﬂéc)éfﬂ lgflﬂmcg‘?e is concentrated under
reduced10

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 3.27g (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 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 dried over sodium sulphate. The organic phase is

filtered through 150 g of silica gel and the filtercake is washed twice with in each



pressure and chromat ographed on 200 g of silica gel (70-230 nesh). First,
the byproducts are eluted using cycl ohexane, and the product is thzeg][]@tgm@d
using a mxture of cyclohexane and diethyl ether (20:1). This gives 4.25 g
(50% of theory) of 5 a solid. Rf (petrol 4im et her/ethyl acetate 5:1) = 0.4
M5 (ESIpos): mz = 266, 268 [ MtH + UV | = 200, 270, 276 1 H NVR (DVMSO de,
400 MHz): ~= 1.20-1.69 (10H, m, 3.30 (2H, d), 5.65 (1H, s), 10 6.39 (1H,
d, 7.01 (1 H dd), 7.07 %lH, d). Step c): Ethyl

{ 4- [ (5- br onp- 2as3- Fhpdiras- Getyph edien’ They orgshiex filtrateHs nowientratpd Jusdetp rasiuged -

2- et hyl ph tate 15 @) op ..0OLS -O | A ti f
4.5°g 116, niaeyREred Epamst o e ybrg0s obisigh 189 YOrBaRgtT R Ml e
5.18 m (37. 2pppmbhct®fard E:ilﬁéé%ﬁ%ﬁ@‘.c?@loﬁ%ng,lgnﬁ%e( Pr88ct"¥0ihtn YutedQsing a

4-di net hyl am nopyridine in of absolute tetrahydrofuran is cooled to

-5C, and a somixfuonobéyctbhefang apd @@yl rether Y201 ). dtilsygdives 4.25 g (50% of theory) of
[ 4- (chl o%osul phog%l ) - 2-met hyl phenoxy] - acetate (Exanple 1 / step e) in 40 ml
of abs. fetraRy8iSfuran is added dropwise at this tenperature. The mxture

is stirred athaggg”é%ﬁpg&]@Iy 58 £ Qhte k81 0and 150 nl of 2 g 0 E C 2006 -58
distilled water aré)t en adéée)a.a Thg r'r%)xtu're is extracted three tines with in
each case 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),

10 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

15

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
20 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]-
acetate (Example 1/ step e) in 40 ml of abs. tetrahydrofuran is added dropwise at this

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



150 M of ethyl acetate. The conbi ned organi c phases are washed with 200 m
of saturated sodiumchloride solution, dried over sodium sul phate at( 005
concentrated under reduced pressure. The crude product is purifi e(g by f%
chromat ography using 5 150 g of silica gel, (70-230 nmesh). The nobile phase
used is a m xture of cyclohexane and ethyl acetate (6:1). This gives 8.25 g
(93% of theory) of the product as a solid foam Rf (petrol eum ether/ethyl
acetate 3:1) = 0.6 M (ESlIpos): mz = 508, 510 [MtH + 10 WV [nn] = 202,
238, 258 | H NIRi{@VBDerare tBgDaddad) The'mixtuieds e8tsacted) threk. thbesiwBb i( d4@H,casy) ,

2.20 (8H, 's), 15%1?%-?(6@‘9’1 (af:%_t‘hte gé? c() lﬁ%@% cirglglmg)%hQZH > Sleﬁd.OWItgl%O nqp?)f

7.34-7.42 (3H

{4-[ (5- Brond- &tdaredi AR -chictde ébil;tloIPY&iegh@%ylso&lum sulphate and concentrated
H-i ndol - 1- yl ) sul phonyl ] - 2- met hyl - phenoxy}acetic acid 8 OH H3C OO

M2S\O Br 20 #ndeolkeducahpmhsude. 5l31eg:rléc93 pr@duntid purifieddot ﬁ&hlchmdwdgmpm)dmsmm 8 nl

?f4 \[N?tSeL? :)rsmagg(gg a% ﬁi}'ﬁﬁ 5elél7§ ép& gleph)_ CTPE pg)bllg pggsenlggé 1)s aor];lix%&rre]%lf cyclohexane

eyl Lokad ) SRR I AR e £ e Mk A o
tenperature fé@amne hour, and 0.49 ¢
Rt (petroleum ether/ethyl acetate 3:1) = 0.6
MS (ESlIpos): m/z = 508, 510 [M+H]"
10 UV [nm] =202, 238, 258
"H-NMR (DMSO-ds, 300 MHz): O= 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).

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

phenoxy}acetic acid

Br

20
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-yl)sulphonyl]-2-methylphenoxy}acetate in 16 ml of tetrahydro-



(3.16 mml) of sodium di hydrogen phosphate di hydrate is then added. .The
tetrahydrofuran is renoved under reduced pressure and the residue i gggﬁﬂm@d
with 40 m of water. The m xture is washed once with 40 m of diet

ether. The aqueous 5 phase is adjusted t% pH 2 using 1 N hydrochlorlc acid
and extracted three times with in each case 40 m of dichi oromethane. The
organi c phase is dried over sodium sul phate and concentrated under reduced
pressure. This gives 2.55 g (82% of theory) of the product as a solid foam
Rf (petrol eunusnheTie mnyturaidet stireed] a8 )roemO0 tebdperdtOreMbor( BBt posy, and z0.49 g94

??SH,[ NW T ﬂé[lgg}l@o@ ?350%9‘“% 25«‘ Yéf)ogenN%Bhf%B%/E § g’ydfggoé%%%w ad&ff} %ﬁ? (3H,

d), 7.60 (IH, l,
D 7,80 (1 Hcfithr il €lrbnosly yldh et soesslie dh nd bl Syl
H i ndol - 1-yl ]40 mhbbh@ﬂayl”l}heZmlﬂ’Eirh)d wivhad sigeaeh U0 nﬂijdhe@lyl@Hdr THeGqkous, S O

NF FE 20 Under an atnosphere of argon, a solution of 170 ng (0.34 mmol)
of {4-[ (5- br ggse is adjusted to pH 2 using 1 N hydrochloric acid and extracted three times with

(2:e§| g' hzgrgoDr:lE %BGCase g%ﬁl gfh it oromethglge()lThe Xrg)ar%%l}ﬁlase ¥s| ]dngd %%lérhgédgurgnoxy} a

sulphate and concentrated under reduced pressure. This gives 2.55 g (82% of theory)
of the product as a solid foam.
Rt (petroleum ether/ethyl acetate 1:3) = 0.14

10 MS (ESIpos): m/z = 494, 496 [M+H]"
UV [nm] =206, 238, 258
"H-NMR (DMSO0-ds, 200 MHz): O= 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 ‘-cyélohexyl- 1H-indol-1-yl)sulphonyl]-2-methylphenoxy}acetic



acid and 6.2 ng (8.5 {cnol) of

1, 1" - bi s(di phenyl phosphi no) f errocenepal I adiun(11) chloride in 3 n12 gq]‘E[; 2006
1, 2-di met hoxyethane is added to 84.9 ng (0.45 nmol) of

4-trifluoronethyl boronic acid. Wth vi gor%s stirring, 0.76 m of a 2 N
solution of sodium carbonate are added e mxture is stirred at 60C
overnight. At room5 tenperature, 8.50 ng (0.048 nmmol ) of
1,3,5-triazine-2,4,6-trithiol are added to the reaction solution. The pHis
adj usted to 4add usidng. 25ng| 83 fimaYr oﬁdet'4bds(diphdnyﬁphowlﬁeo)fermmdn&ptaﬁacﬁmm(/léht S
t hen renoved der r.educ ressure. residue |s purified b HPLC
(Kroma- Si | 50°KOR¢F ﬁ%y ﬁﬁb?f %ye B s iddRd 6038/&%%&96%5%}@@9 etL

acid, nobile €;

AB= 10 1: 9?%3@“5?@2’? 1 %abld (v%{%%@lﬁa ﬁmg’%‘r“?/ ](%76;%6’?332 fél??o(h}noq;’h ene.
chl Orl de/ met hgyadkm IédrHonate @rezﬁldeﬂ/.STﬁEﬂnﬁﬁﬁé is Mlizred 2 @O°CMHmightV Atnisbn= 200,
292 ' H NMR (DVBO-d6, 200 MHz): A= 1.09-1.55 (I OH, m, 2.20 (3H, s), 3.83

(2H, s),5 15 tempgrater, 845D mg (964§ mmolypf 173 Siriairgs, ¢ SHrithip] aredded (a e s) .
Exanmpl e 6 (4- %{: (4-Met h

oo 31 b s e TRERRTY dided 36 4 Bife S0 ituggopsetis.agid imvater o g

zS -0 N H3G{d #8 dkfen?R0en 1éhoved under reduced pressure. The residue is purified by
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 = 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 (10H, 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



Step a): Ethyl .
{4-[(5-bronn-2,3-dihydro-lFLindoI-l-yI)suIphonyl]-2-nethy|phenoxy}a§$m§39m5
CH3 OQILO-CH3 O \ NO Br I / 5 At a tenperature of from-5 to 0C, a
solution of 1.17 g (4.00 nmol) of ethyl
[ 4- (chl or osul phonyl ) - 2- et hyl phenoxy] acebhie (Example 1 / step e) in 8 n
of tetrahydrofuran is added dropwi se to a solution of 792 ng (4.00 mmol) of
5-bronoi ndoline, 1.23 m (8.80 mmol) of triethylam ne and 48.9 ng (0.400
mmol ) of 10 4Séiprgt hyl am nopyri di ne in 12 mM of tetrahydrofuran. The m xture
is allowed to 0, I 00 e ra tirred for rt her . 30 n
of water are gg\{ﬁcﬁ“’t brloﬁ’é’niéélggfﬁbcﬁ G‘?llloﬁﬁsqmoélﬁl]l:)smé YL)E’GP%’H’}?T"FF@% tines
with in each case 20 m of ethyl acetate. The conbi ned organi ¢ phases are
dried with sodi um sul phate and the solvent is renoved under reduced
pressure. This gives 1.5 g of crude produCH,whi chQis 15 purified by flash
chromat ography (silica gel 70-230 nesh, Qbi | g _ph sea,\pyclohexane/ethyl
acetate 5:1). This gives 1.26 g (69% of pT y)>~0f Che @Hhduct as a solid.
Rf (petrol eum et her/ethyl acetate 4: ib i P5 M5 (ESIpos): mz = 454 [ MtH| +
W [nni = 200, 208, 240 1H NMVR (DMBO- ¢, 200 MHz): ~= 1.17 (3H, t), 2.20

20
(3H, s), 2.93 (2H, t), 3.88 )] Qg 14 (2H, q), 4.90 (2H, s), 7.00 (1H,
d), 7.35-7.42 (3H n), 7.58-7. 2H,2in). Step b): 25
4-1 (5-Brono- 2, 3-di hydro- | lg#n | ) sul phonyl ] - 2- met hyl phenoxyaceti c acid
2 9 DEC 2006

5

At a temperature of from -5 to 0°C, a solution of 1.17 g (4.00 mmol) of ethyl
[4-(chlorosulphonyl)-2-methylphenoxyJacetate (Examplel / stepe) in 8ml of
tetrahydrofuran is added dropwise to a solution of 792 mg (4.00 mmol) of
5-bromoindoline, 1.23 ml (8.80 mmol) of triethylamine and 48.9 mg (0.400 mmol) of
10 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
15 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.
Rt (petroleum ether/ethyl acetate 4:1) = 0.25
MS (ESIpos): m/z = 454 [M+H]"
20 UV [nm] = 200, 208, 240
'H-NMR (DMSO-ds, 200 MHz): O= 1.17 (3H, t), 2.20 (3H, s), 2.93 (2H, t), 3.88
(2H, t), 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):
25 4-[(5-Bromo-2,3-dihydro-1H-indol-1-yl)sulphonyl]-2-methylphenoxyacetic acid



-62 CH3 0 O- OH NO Br A solution of 57.4 ng (1.02 mmol ) of potassium
hydroxide in 1 m of water is added to a solution of 310 ng (O. GS%M%GQ
et hyl {4-[(5-brono-2, 3-di hydro-I Hindol 5

1-yl) sul phonyl ] - 2- et hyl phenoxy}acetate in 2 m of tetrahydrofuran. The
mxture is stirred at roomtenperature f@&- 45 minutes and the solvent is
then renoved under reduced pressure. The residue is diluted wwth 3 nm of
wat er and adjusted to pH 2 wusing 1 N hydrochloric acid. The resulting
precipitate is filtered off with suction t8Hgugh acCfilter cartridge. The

precipitate is washed twice with in each cage 24 10 water and dried
under reduced pressure. This gives 279 ng 0 e@y) of the product as
a solid. M5 (ESIpos): mz = 426, 428 [ [nn] = 200, 238 1H NWR
(DVBO-d6, 300 MHz): ~= 2.19 (3H, s) , t), 3.89 (2H, t), 4.79 15

{[5-(4- Met hoxyphenyl ) -2, 3-di hyd

H-i ndol - 1-y] ) sul phonyl } - 2- meg RIENDKY) - acetic acid 20 2g DEC 2006 -63 O
r O0H H3C O O-S-O

(2H, s), 6.97 (1H d), 73174 N % 7.57-7.65 (2H, m). Step c): (4-

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-
5 1-yl)sulphonyl]-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 pH 2

using 1 N hydrochloric 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
10 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 [nm] =200, 238

"H-NMR (DMSO-dg, 300 MHz): O= 2.19 (3H, s), 2.93 (2H, t), 3.89 (2H, t), 4.79
15 (2H, s), 6.97 (1H, d), 7.31-7.41 (3H, m), 7.57-7.65 (2H, m).

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

20



N "C Under an atnosphere of argon, 54.7 ng (0.360 mmol ) of .

4- met hoxyphenyl boronic acid and 33.6 ng (0.792 mmol ) of Iithiumtﬂggmgpgmﬁ

are initially charged. A solution 5 of 128 ng (0.300 mol ) of

4-1 (5-brono- 2, 3-di hydro-I Hi ndol - 1-yl ) sul ghonyl ] - 2-net hyl phenoxyaceti c acid

and 3.5 ng (3.0 nol) of tetrakis(triphenyl“phosphine)- palladium0) in 3 mn

of 1, 2-di net hoxyet hane is added. Wth vigorous stirring, 660 | of a 2 M

solution of sodiumcarbonate in water are added. The m xture is heated at

60C overnight and then allowed to cool to roomt SRR Ur €. 8.50 ng (0.048

mmol) 10 of 1,3,5-triazine-2,4,6-trithiol and 9.0 ?%.041 mol ) of

2,2-bi s(hydroxymethyl)- 2,2",2"-nitrilotriethanol {are added to the reaction

solution, and the m xture is concentrated ug?gr repluced pressure. The

residue is washed with 2 ml of a solvent m xttke @f cycl ohexane/ et hyl

acetate (2:1), taken up in a mxture of 3 m of R-di met hoxyet hane and 0.6

m of water and acidified wwth 0.66 m of 5N 15 | uoroacetic acid (pH <

4). The solvent is renoved under reduced pressurg—and the residue is taken

up in tetrahydrofuran and purified by preparaﬂ?-:\RP—HPLC (Kroma- Sil 50 x

20 mm nobil e phase A: water with 0.3%¢trif uorﬁac@tic acid, nobile phase

B: acetonitrile, O mn AB =91, 2 mn A O\, 7 mn AB=1:9, 8 mn

AB= 1:9). This gives 107 ng (79% g t he product as a

| yophilisate. 20 M5 (ESIpos): nlz : P W [nn] = 204, 246, 280

"H- NMR (DVBO-d5, 300 MHz): "¢ @ 19 s), 2.97 (2H, t), 3.77 (3H, s), 3.91

2H, t), 4.78 (2H s), 6.97 (3H of),7.39-7.53 (5H, m), 7.62-7.64 (2H, m. 2
DEC 2006 -64 Example 7 (4-

[ 5-

| }-

9
{ (4-Trifl uoronethyl phenyl) -3, 3-di net hyl - 2, 3-di hydro-1 Hindol - 1-yl ] sul phon
y 2- met hyl qugeqoei(ry c)lt%l%%}gﬂe(r:e af iapgon, 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
5 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 umol) of tetrakis(triphenylphosphine)-
palladium(0) in 3 ml 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)
10 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 ml 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 0.66ml of SN
15 trifluoroacetic acid (pH < 4). The solvent is removed under reduced pressure and the
residue is taken up in tetrahydrofuran and purified by preparative RP-HPLC (Xroma-
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.
20 MS (ESIpos): m/z = 454 [M+H]"
UV [nm] = 204, 246, 280
"H-NMR (DMSO-ds, 300 MHz): O= 2.19 (3H, s), 2.97 (2H, 1), 3.77 (3H, s), 3.91
(2H,1),4.78 (2H, s), 6.97 (3H, d), 7.39-7.53 (5H, m), 7.62-7.64 (2H, m).



3O0H HCOO0O 0szz:0 NCH3 FF3CF 5F Step a): :
5-Brono- 3, 3-dinethylindoline Br \3C CH3 N H 10 A m xture of 45 ng)mg[;%%ﬁ
tol uene/ acetonitrile (49:1) is flushed with argon for 5 mnutes, and 3. g
(13.4 muol ) of 4-bronophenyl hydrazi ne ar e then added. 3.71 m (48.1 mol)
of trifluoroacetic acid are then added §I3ﬂdy, while care is being taken
that the tenperature does not exceed 35C. The tenperature is then

mai nt ai ned at 35C, and 15 a solution of 1.05 g (14.6 nmol) of

i sobutyral dehyde in 4 m of toluene/acetonitrile (49:1) is then slowy

added dr opwi ov«ir a period of 2 h. The m xture is stirred at 35C for 4
and at roomm&{lme for 2 h. The mxture is then cooled to -10C, 4.0
of met hanol al3; fa: i i i de
are then added &t § e MaOepRASNTRES SRRy 08 IR GHaRd I BRI

t enper at ur e ruskthylphandxypaededcid2C. After the addition has ended, the
mxture is stirred at OC for 1 It. 29 DEC 2006 -65 150 ml of a 6% strength
by wei ght solution of ammnia in water are added, €0H

h
m

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

H,C
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 isobutyraldehyde 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.



phases are then separated and 1.5 ml each of acetonitrile and nethanol are
added to the organic phase. The organi c phase is then washed with ?@g @h%@f
a 15% strength solution of sodiumchloride in water and dried over sodi um
sul phate. The mi xture is 5 filtered througg 100 g of silica gel, and the
filter cake is washed twice with in each “tase 200 m of diethyl ether. The
organic filtrate is concentrated under reduced pressure and chronmat ographed
on 100 g of silica gel. Initially, the byproducts are eluted with

cycl ohexane, afdntlhd polesicengils by hee gletl sdlettbrusf agneonid xt waerafre added, the

cycl ohexane/ di ethyl ether (20:1).. This gives 1.78 g (54% of theor f the
product as 105t gra elpﬁer(aﬁaé?f ek lmmet ‘F?QP/OZtaﬁ?}Pm&%étaéaén%haPP? éreoa.yi@?g Qv
[nm = 200, 2 E " = LM wi

Miz): 0= 1.20 6?—1%2%: &{E%S{eighfg%nﬁ%%%? g’é‘ﬁ?‘m S, "t%lrﬂ.ﬁ)1 E, B ﬁ?gﬁg. ﬁf’j ?‘Iﬁi,)éﬁdg) ,
7.02 (1H, dd) soldtid® of dddiurd)chlofiden bjater BhBkied over sodium sulphate. The mixture is
{4-[(5-brono- 3, 3-di net hyl - 2, 3-di hydro-1 Hindol -1-yl)sul phonyl ]-2-net hyl -
phenoxy} acet afidtered tmgélo@g@é%hcamlmé theidiltep cales lﬁtwaﬁged)fwwwbgn(e@?b?
mol ) of 5-br - - di .hyld ngal ine, 9086. 8..95 mm f triethylam ne
ond 4907 (0 Forr Pl GGk T sreiso B i 2ol hipe wlde) Reed

absol ute tet r??ééﬁiir@fdﬂﬂadhrérﬁa@%@bl%ﬁ b® 100G, o fifica gDy BE bipidduets 4ré- 07
mol ) of ethyl [4-(chlorosul phonyl)-2-nmethyl phenoxy] acetate (Exanple 1 /

step e) in 10cehtebivibsyclobexanby dndf the aprodsctaisd daknd ebyed sweingt at fibgure of
temperature. I{r]&ohexane/diethyl ether (20:1). This gives 1.78 g (54% of theory) of the product as
10 an oil.
R¢ (petroleum ether/ethyl acetate 5:1) = 0.47
UV [nm] =200, 268, 276
MS (ESIpos): m/z = 226 [M+H]"
"H-NMR (DMSO-dg, 200 MHz): O= 1.20 (6H, s), 3.18 (2H, d), 5.66 (1H, s, br.),
15 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-

CH, o)
O\V/M\O/*\
Br O\\S
“N
N \O
H.C
> CH,

A solution of 920 mg (4.07 mmol) of 5-bromo-3,3-dimethylindoline, 906 mg

phenoxy}acetate

20

CH,

(8.95 mmol) of triethylamine and 49.7 mg (0.407 mmol) of 4-dimethylaminopyridine
25 in 12.5m] of absolute tetrahydrofuran is cooled to -5°C, and a solution of 1.19 g
(4.07 mmol) of ethyl [4-(chlorosulphonyl)-2-methylphenoxy]acetate (Example 1 /
step €) in 10 ml of abs. tetrahydrofuran is added dropwise at this temperature. The



'29 DEC 2006 -66 mixture is stirred at roomtenperature for 18 h, and 100
m of distilled water are then added. The mixture is extracted threepgg
with in each case 50 ml of ethyl acetate. The conbined organi c phases are
washed with 200 m of saturated sodiumchloride solution, dried over sodium
sul phate and concentrated under reduced ‘pq’(é’ssur e. The 5 crude product is
purified by flash chromat ography using 150 g of silica gel. This gives 1.74
g (89% of theory) of the product as a solid foam Rf (petroleum ether/ethyl
acetate 3:1) milurkls sticedVd roomttbngderAdure Rr 18 15248100 m] MEdisERpesier andltier= 482
[ MPFH + 10 WV nn] = 200, 238, 256, Step.c):

{4- (5- Brono- dg d%mwtprezls gxgpcﬁ% F}Eee_l_tlmes with in each case 50 ml of ethyl acetate.

Hindol - 1-yl ) gy 4[9&89 Hi %Wag@%%@%ys d %?tﬁtjo% A ha af od Béhlcg%‘é 5NS°

H3C CH3 A so ron o potassi um roxi de an

of water is afdaash, tdeiea oszexl sﬁdlwﬂ sQfphQR0andconderifatddmei der eédueédn)bfessure The
{4-[(5-brono- 3, 3- di met hyl

2, 3- di hy&ir o- | ¢mile godduct ¥ pslmicpmbmﬂa}sh Zhremfigdrpptonosiyd 468 gacfesilipa BelniThis

tetrahydrofur ur stirred at for 45 mn. 160 ng (1.03
nmmol ) of sodglﬁFﬁ gggﬁdggod’eorfﬁb @&@?@rafm‘;&?ﬁts‘éfgfémhdded The solvent is
renoved undeer(p%ggp:ggl @ﬁgwgcetﬁgg,nﬂ)m gyt er are added to the residue,
and the m xture is washed w'th 20 m “of dlethyl ether. The pH is then
adj ust ed t o 2LGVIBdmathbdM)s &) w5t Enmof

MS (ESIpos): m/z = 482 [M+H]"

10 UV [nm] = 200, 238, 256

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

acetic acid

15
CH, 0
O
Br Q\S
N
N \O
H,C
CH,

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  S5ml  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 m] of diethyl ether. 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



25 hydrochloric acid, and the mxture is extracted three tinmes with in each
case 20 ml of dichloronethane. The organi c phases are dried over wgbgmm
sul phate and the sol vent 2gDEC2006 67 is then renoved under reduced
pressure. This gives 805 ngy (86% of theorg/ of the product as a solid foam
Rf (dichl oronet hane/ net hanol 10:1) = 0.3/ (ESIpos): mz = 454, 456
[MtH ' 5 | HNVMR (DMSO- d6, 300 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 (1H, dd), 7.65 (1H,
s), 13.05 (1Hs tBen rdioved unidePredpcedlftessure. This gives 805 mg (86% of theory) of the
(4-{[5-(4-Trifluoronethyl phenyl) -3, 3-di net hyl - 2, 3-di hydro-| Hindol -1-yl ] sul p
honyl }- 2- met ippHasesoidéeem.c acid 3 OH H3C OO0 O-S~O NF/ H3CCH3 F F
(4-[(5- br omo- Bt i atisffe Reatort B 48317 o) o

2, 3-di hydro- | g osh-ilz)=sa8phseyld 13t met hyl phenoxy}acetic acid and 6.2 ng
(8.5 pnol) of_ 1,1 -bis(di phenyl phosphi no)ferrocenepal ladiun(ll) chloride in
1.5 mM of 1, 'sz{MBtGﬁMﬁ@tdzaﬁ@O MHz)d ded 1116 (88L, 6),2-20(HD, 9Ind6} (BH, s), 4.79

M sol ut on'of CabaRPab Hatbanart il i hatr s S 230 B BRdnle &1 ure”

is stirred aty60C under argon for

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 pmol) of 1,1'-bis(diphenylphosphino)ferrocenepalladium(Il) chloride in 1.5 ml
of 1,2-dimethoxyethane is added to 38.0 g (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 neutralized using 5N

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



17 h. To renove the palladium 8.50 ng (0.048 mmol) of
1,3,5-triazine-2,4,6-trithiol are added to the reaction m xture, 'EF'DEU‘%B

m xture is neutralized using 5 N trifluoroacetic acid in water. &' m xture
is concentrated under reduced pressure ang 2 9 DEC 2006 -68 the reS| due is
taken up in 3 m of a m xture of dichlororfet hane and net hanol (5:1) and
filtered through a cartridge filled with 2 g of silica gel. The product is
eluted with 20 m of the dichl oronet hane/ methanol m xture (5:1) and the

sol vent is rethewedduaiisdeken gduc?2dlpfesmuntare ofikchiesindtient sndinssidneb G:in a

Chr ot ogr a;‘ﬂ%ad‘%pere orLAciinede NPT o e efbsbes SelsBherroioris S phace

A. water, I
gr adi ent 0 m n 5 % A égié %I%ﬁl%hﬁ%ﬁﬁ%%/o %%39 g% ’B%%tﬁrﬁ)%&? %i ang{“giO% B) .
The sol vent i andeenfedeebdumc&surer dthe c edidue es diseolvddiis gi meaux%oﬁ 409 (15806 of

theory) of the product as a solid. 10 LC- M5 (nethod A): 5,15 mn M
(ESTpos)? i ztetrabydyofuganjand: BOQVA @M@e&yl &L@mh and—cmomtogmﬂheé)by 2. 21
(3H,

s), 3.70_(2H d

(1H d), 7. 717H %‘ése H’%C éﬁ"h’d‘j 11’7 é) E%O'b‘li e %Véﬁeﬁgmé%%pl es
8 - 96 listed hﬁetgqeacEt%Hih@le%{t}?W3% @anlKHr@éc@ﬁQ a@i@agﬁﬁféﬂ%l‘mhqio% e 5g¢/o§esses
descri bed aboVe: 290 EC 2006 — - . hesis Mb: M5 found No.
met hod Struct dmenR0%AL MCBQ"/B/B-% 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-dg, 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, 3d).
15

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

the processes described above:



[mn] + FFHIC F CHs \ Analogous 8 to 3.27 B 562 Exanple I N g0 HC OS
o,,0 s 1\ CH3 OH HC-0 H3C CHs Analogous 9 to No 3.08 B 5232Efgmghe
1 gs OH3C OCHs OH H3C H3C CH3 Analogous 10 to NO O 3.21 B 508 anp 1
gs OOH3IC OCH3 OH F FAOH3C F CH3 6
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
Q 0
CH, OH
Analogous
9 to 3.08 B 523
Example 1 o o
CH, OH
Analogous
10 to 3.21 B 508
Example 1 0 o
CH, \\<OH
Analogous
11 to 3.25 B 578
Example 1




Anal ogous 11 to N O 3.25 B 578 Exanple | H3C p = "O CH3 CH 29 DEC.2006
-70 F H3C CH3 Analogous 12 to NO - 3.17 B 512 Exanple 1 "BCOSZ\qﬂEEQOQB
CH3 OH CH3 H3C C O Analogous H3 r N~ // 13 to /S 3.12 B 524 Exanple 1 -
/| OMOH3C CH3 OH H3C-O/ H3C C Analogous 14 to N "0 3.03 B 510 Exanple 1
H3C ,S OO0 CH3 OH H3C . H3C -70 -

Analogous
12 to 3.17 B 512
Example 1 o o
CH, OH
CH,
H,C
H,C—O, o -
Analogous N S//
13| 1o O g 312 B | 524
Example 1
H,C
CH, OH
H,C—O l H,C oH,
Analogous O
14 to "{ 0 3.03 B 510
Example 1 H,C o/’S o o
CH, OH
H,C H.C
SeVe
Analogous O
15 to N 316 | B 494
Example 1 H.C ,/S 0 0 .
oo {
CH, OH
F H,C
g "
Analogous O N
16 to \ ,,O 3.14 B 498
Example 1 H,C 5 o o
0] \_{
CH, OH




CH3 Anal ogous 15 to N, 0 3.16 B 494 Example 1 H3C ~S 0 0 CH3 OH F H3C CH3

Anal ogous 16 to N,O - 3.14 B 498 Exanple 1 H3C /S 0 0 O CH3 COH 29
71 F H3C CH3 Analogous F 17 to N 10 3.09 B 516 Exanple 1 H3C ps

SREESE,

O-)lI-- OH H3C Analogous \ / 18 to OAS' 5.10 D 465 Exanple 5 0 CH3 H3C

-71 -

Analogous
17 to 3.09 516

Example 1 0 0

CH, OH
0
’jf/OH
H,C P

Analogous
18 to O=d_ 5.10 465

Example 5 Y

..
H,C
H,C
0]
’j?/OH
H,C P

Analogous O~
19| 1o P 5.40 545

Example 5




H3C 0 ~OH H3C 0 Analogous 0 19 to ~ O5.40 D 545 Exanple 5 N/ CHa H3C

FFZ9 DEC 2006 -720 j-OH OH3Cr Analogous \ / 20 to O OCs Q?@Etzooﬁ
Example 5 %~ON / \ \ | CH3\ | / H3C 0O O0--OCH H3C O Anal ogous \
-72 -
o)
j,OH
0
H,C
Analogous
20 to Oxd__ 5.19 D 501
Example § 0
g8
CH,
H,C
o)
j/OH
H,C P
Analogous
21 to 5.20 D 535
Example 5
Analogous O~
22 to Tix 550| D 507
Example 5




21 to O, 5.20 D535 Exanple 5/ ttO/ N FI1 \' \' I CHs F H3C F O/ )oH
H3C Anal ogous O 22 to / ~O5.50 D 507 Exanple 5 N\ \ CH3 H3C DEB GhofH
3 29 DEC 2006 -73 0 yOH H3C O Analogous 23 to 0-4.77 D 481 Exa e 5
CH3 H3C-0 H3C O )_OH H3C 73
o)
j,OH
0O
H,C
Analogous
23 to 4.77 D 481
Example 5
Analogous
24| 1o O=d_ 53| D | 519
Example 5 —~0
Analogous
25| to O 510 D 519
Example 5 \/SQO
N




Anal ogous \ / 24 to 0,~5.36 D 519 Exanple 5 %~ON / I \ CH3 H3C. O O
)_OH H3C O O An alogous 25 to 0,~5.10 D 519 Exanple 5/ ~O N F B dDEC Y06

CH3 F H3C g DEC 2005 -74 OOH H3C Ol Analogous \ / 26 to O- 4.94 D 487
Example 5 ~/ ~ON F\ \ | CH3 -4 -

Analogous
26 to

4.94 D 487
Example 5

Analogous
27 to

4.85 D 451
Example 5

Analogous
28 to

4.86 D 487
Example 5




H3C F O ~-CH H3CG O Analogous \ / 27 to O'5 4.85 D 451 Exanple 5 / ON
CH3 H3c O.~-OH H3C Analogous O 28 to / ,~0 4.86 D 487 Exanplenq) M
CH3 H3C F 290EC2006 -75 0 OH O 113C Analogous O 29 to ~ 4.97 D 487

-75 -

Analogous
29 to
Example 5

4.97 D 487

Analogous

30| 1 0~ 489 | D | 469
Example 5

Analogous

31 to 0
Example 5

5.10 D 485




Example 5 F\ \ | CH3 H3c F 2'- 0 Analogous \ / 30 to O- 4.89 D 469

Exanmple 5~ "ON F\ \' | CH3 H3IC OOCH H3C O | Analogous / 31 tqﬁg@zﬂﬁﬁ)
D 485 Example 5 ~~ON C \ \ | CH3 H3C 2 9 DEC 2006 -76 O O-- OH3
C
-76 -
o
j./OH
H,C P
Analogous
32 to Oxd 5.31 D 499
Example 5
Analogous O=~
33 to > 510 D 483
Example 5
Analogous
34 to 4.83 D 469
Example 5




Anal ogous \ / 32 to O- 5.31 D499 Exanple 5 'j CHB HBCCH3 C O j-OH O

H3C r Analogous O- 33 to ~/ ~O5.10 D 483 Exanple 5 N CH3 H3C C@SMLOMS
H3C Anal ogous \ / 34 to 0" 5,z, 4.83 D 469 Exanple 5 N O &l'DH,C Z g BE
C 2006 -77 0 0--OH H3CO

-77 -

Analogous O
350 to P=0

5.25 D 557
Example 5

Analogous
36 to

5.00 D 497
Example 5

Analogous
37 to

5.31 D 527
Example 5




Anal ogous O35 to 1 a0 5.25 D557 Exanple 5/ N/ I CH \ H3C OO0. ~-OH
H3C OJ Analogous \ / 36 to OS 5.00 D 497 Exanmple 5 OTH, S CH3

) OH H3C0J O Analogous 0 37 to 5.31 D 527 Exanple 5 H3C CHs 299@0%
2006 -78 -8

Analogous

38 to 4.99 D 495
Example 5

Analogous
39 to

4.79 D 481
Example 5

Analogous

40 to O= 463| D 476
Example 5




0 OH C O Anal ogous

OH H3C O Anal ogous /

H3C O 0--OH H3C O Anal ogous

CH3 H3C 2 9 DEC 2006

39 to O, 4.79 D 481 Exanple 5 |

-79 -

38 to 4.99 D 495 Exanple 5/ N H3CO/

-~ON

40 to O-S~0 4.63 D 476 Exanple

41 to

Analogous

Example 5

5.49

575

42

Analogous
to
Example 5

5.09

521

43

Analogous
to
Example 5

5.30

527




H3C 0 Analogous / 41 to 0 5.49 C575 Exanple 5/ -"0N I \ ~
tOH H3C Analogous / 42 to 5.09 C 521 Exanple 5 O I—Jg}gl %9008
C Analogous O, 43 to I1S,-05.30 C 527 Exanple 5/ N ~ E
-80-
o)
"
He, P
Analogous
44 to 5.26 D 527
Example S
0]
"
HC.
Analogous @
45 to O*S*o 539 C 559
Example 5
0
"
H,C 0o
Analogous
46 to Oxd_ 5.09 C 521
Example 5 0
L
w LI )




2006 -go 0 tON H3C 0O 1 Analogous 44 to O'S" 5.26 D 527
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Cel lul ar transactivation assay: Test principle: 5 A cellular assay is used
to identify activators of the peroxisonme ¢gyoliferator-activated receptor
delta (PPAR-delta). Since mammalian cells contain different endogenous

nucl ear receptors which nmay conplicate an unanbi guous interpretation of the
results, an establjshed chimera 10 systemis used in which the |igand

bi ndi ng donaiﬁlﬁﬁﬂth% human PPARS receptor is fused to the DNA bi ndi ng

domai n of thecygast ﬁﬁ@gﬁg&h hiQactor GALA. The resulting GAL4- PPAR6
chinera is co-transgecte and stably expressed in CHO cells having a
reporter construct.

Test principle:
5 A cellular assay 1s used to 1dentify activators of the peroxisome 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
10 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 GAL4-PPARS chimera is co-transfected and stably expressed in CHO cells

having a reporter construct.

15 Cloning:
The GAL4-PPARS expression construct contains the ligand binding domain of
PPARS (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
20 contains five copies of the GAL4 binding site upstream of a thymidine kinase
promoter, expresses firefly luciferase (Photinus pyralis) following activation and

binding of GALA-PPARG.

Transactivation assay (luciferase reporter):
25 CHO (chinese hamster ovary) cells are sown in CHO-A-SFM medium (GIBCO),
supplemented by 2.5% foetal calf serum and 1% penicillin/streptomycin (GIBCO), at
a cell density of 2 x 10% cells per well in a 384-well plate (Greiner). The cells 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 cells. After a
30 stimulation period of 24 hours, the luciferase activity is measured using a video

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



15 Cdoning: The GALA- PPARS expression ‘construct contains the |igand binding
domai n of PPARS (am no acids 414-1326), which is PCR-anplified and ¢)pheps
into the vector pcDNA3.1. This vector already contains the GALA DNA” bi n I ng
domain (amno acids 1-147) of the vect orchz-dbd (Stratagene). The
reporter construct, which 20 contains fiv& copies of the GAL4 binding site
upstream of a thym di ne kinase pronoter, expresses firefly luciferase
(Photinus pyralis) follow ng activation and binding of GAL4- PPARS.

Transacti vat i eshcessaon( hUsirh@aas@inhapedrd einve. e EBQ (abtngsaahankddersigyary)
cells are sowm in CHO A- SFM nedi um SEG BCO, supplenented by 2.5% foetal

cal f serum antherwppatir rogramn/sepldpd dRIEM((emiped)02)-at a cel | density of 2 x
103 cells per well in a 384-well plate (Geiner). The cells are cultivated
at 37C for 48 h and then stinmulated. To this end, the substances to be
tested are ta_hsﬁmhiyn@gt,nw&@mgb@ymgg 'l%eﬁxo%@&Pv@Hl@s 3fldethne diheorkel k-
After a 30 stimulation period of 24 hours, the Tuciferase activity is

measur edSusi ng0&nM.deo canera. The relative light units neasured give, as a
function of the substance 29 DEC 2006 -96 concentration, a signoidal
stimulation curve. The EC50 val ues are cal cul 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 froml1lto 5 200 nM 2 9 DEC 2006 -97

Exanpl e B Description of the test for finding pharmacol ogically active

subst ances which increase HDL chol esterol (HDL-C) concentrations in the
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 blood

gl ucose concentration: The substances to be examned in vivo for t?g@ﬁ 200
HDL- C-i ncreasing activity are admnistered orally to male transgentt %pogl
mce. One day prior to the start of the experinment, the animals are
random zed into groups with the sane nunbeér of aninmals, generally n = 7-10.
Thr oughout the experinment, the aninmals have drinking water and feed ad
libitum The substances are adm nistered orally once a day for 7 days. To
this end, theExesiplelbstances are dissolved in a solution of Solutol HS 15 +

et hanol + saljne (0,9% .in a rati f 1+1+48 or .in sol ution of Sol ytal HS
15 + saline 1 ef‘ﬁ.g@%“ Phthe fest 36" %f“%ﬂ%.p smacplegicallyepettispetbsinges é‘a’égh

admi ni stered § r@as\éqllﬁ'ifecmlestée-zg)li nlﬁgelx ];q[opgg%iﬁm%xﬂhfn H Wuﬁ‘bﬁf AREPerditiDE.

Ani mal s whi ch have been treat e same nmanner but have only
been gi ven t henieotraasfectedOvith /thg hainanoApoAhgegti(hApvAl hond/ot dave anbeffeetice,
serve as_control group. 20 Prior to the first admnistration of substance, a
bl ood safpl e PRAIRE Bretabdic syrdrome af pdiposeplpabppicp apd dower Brein blood glicose b t al
venous plexusc ﬁc fﬁﬂﬁhni”e ApoAl , serum chol esterol, HDL-C and serum
triglycerides ? 2§ zero value). Subsequently, using a stonmach tube, the
test substance is admnistered for the first time to the animals. 24 hours
after the | ast administration of substance (i.e. on day 8 after the start of
the 25 treat mBhe)subsipeschdp B evamingdphnevive forkkeir lebTmCémrﬁaaln‘gn@lhvny are
puncture of the .retroorhital venous plexus,.to. determne.the.sa

barametors. TREBIOG4T Sty endlf B EeRe Fvind s O v I tE e TbE been
obt ai nedlg chokgsdriRicat, BRAariRady Gre %Tdeﬁﬁaeaeﬂmpg@@@@emhcmbl S4riéS nBgbeN oEPCS
Anal yzer 5060 (Eppendorf-GEratebau, Net hel er H'nz GrbH, Hanburg). The

sai d det er m nanimals gangaltanrt éd 0o Thranghogt theGxpaimentcihalananaly reve dgnling

(oetrinoer Megphetm Mupioil, 29 DoG 2000, o Lo el e et e d0c.
buffer pH 10. 7fLeMTohRisHREMP AR BibstdnRes £BALSSINVES B a dctution of Solutol HS 15 +
ethanol + saline (0.9%) in a ratio of 1+1+8 or in 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 ml/kg 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 (Boehringer Mannheim, Mannheim).



determ ned UV-photonetrically (BIO TEK Instrunents, USA) in a 96-wel.l plate

using a commercial reagent (Ecoline 25, Merck, Darnstadt). 5 Human 9gQEC zqgﬁ

nouse- ApoAl is determined with a Sandwi ch ELI SA nethod using a polyclona
anti - human- ApoAl anti body and a nonocl onaé1 anti - human- ApoAl  anti body

(Bi odesign International, USA). QuantificC 8ton is carried out Uv-
photonetrically (1310-TEK I nstrunments, USA) using peroxi dase-coupl ed
anti-nouse- 10 1 GG anti bodies (KPL, USA) and peroxi dase substrate (KPL, USA)
The effect ofTohletarmste thedSDaAC ethe oront e LHDIfraCticm ic pretipithied nusing 266 #EG ned

by subtracti t he val ye neasur f t he_ 1st bl ood sanmple (zero val ue)
flom the val WEO0GERLE i aldfmfﬁaiefgﬁdp | b roEmbe SyRArRaiAnty ke tcﬁ%lﬁftﬁ%’htlf. The
mean of the djfiferepgasy.: .l “¥pku e up i Sodetgrdiiped
and conpared to It%%le nqu\rfljpgg %I"ﬁ%ll a(]jl'? %?eﬁ%%sﬁgﬁ%ﬁg@b%@oﬁ éf%?ﬁ‘%gﬁ plae®
Statistical eusdhgatbmmerdalaasgene(Ewlihe OS] Merck] Ddemdtadt).t -test, after the

vari ances have been checked for honbgeneity. 20 Substances which increase
the HDL-T of the treated animals in a statistically significant (p<0.05)

manner by at st 15% red,to t.hat of, the cont ou re.
consi der ed tohg‘gla%hgl?mrmeé%?%?c%l ?‘ifteré?lfl %é:_tvflft/he.a ggm_cl)%lc%gglﬁgfé Igﬁg%c?élﬁglésaf or
their effect pdgllyalomt 2B HuenaayAlsH OTmeantBOEBAR havthébcBhal | AgUhirAan-ApbA1 ance

and increased bl ood gl ucose levels are used. To this end, C57B1/6J Lep <ob>
m ce are treatritbodsi fgiadadge almterpatanet olUSHy). f QuantffecatipmnsgeaitiedAponl UNrce.

The serum | ipids are. det 1 s, descri ahove. In, these i mals, serum
glucose is aalg?tf’{’%ﬁgﬁaﬁﬁ‘é@ﬁ% ﬁéﬁ?mggtf’agg‘g? 4B BFI%WS%F%%‘?%T’EIE@QES:C' Serum
gl ucoseyps 301@'@%&%&1@99@&“@&) £l de¥oiBast BulbR@Re ATl Y7gK) 5060 (see above),
using conmercially availabl'e enzyne tests (Boehringer Mannheim. 29 DEC
2006 -99
The effect of the test 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 animals 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, C57Bl/6]
Lep <ob> mice are treated using the same protocol as for the transgenic ApoAl mice.
The serum lipids are determined as described above. In these animals, serum glucose
is 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 (Boehringer Mannheim).



A bl ood- gl ucose-lowering effect of the test substances is determ ned by
subtracting the value neasured for the 1st bl ood sanple of an aniqugggng
value) fromthe value neasured for the 2nd bl ood sanple of the sane anim
(after the treatnent). The nmean of the differences of all serum gl ucose
val ues of one group is determned and 5 Tbnpared 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

horogenei ty. AGl&stbshaseaswelihg Bfft@Vathé et SeBstice 4CRSEMEIACHN Uttt @iy Of
the treated aninmals in a statistically significant (p<0.05) manner by at

| east 10% coWparkig mespseied ferthe deofl blogt sample of an ewmsi trsrevelne fbem the value

phar macol ogi cal | ffective. C 200 100 Pat ent, cl.ai 1. . Conpounds of
Phe general TRFRIFS () he BR300 Smg syt e SRiel @GS Gl s & s
in which A repegsenin® differeBEQWT & RrulglidBé 981884 S dhe grdhifh€dédibmined and
represents hydrogen or (Cl-C4)-al kyl, represents 0, S or CH2, 15 R

represenis (Gonparedatoythe orean eptheskfitrsndss of thel®@ntrehgrenpd het er oar yl

Statistical evaluation is carried out using Student’s t-test, after the variances have

been checked for homogeneity.

10 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.



having up to three heteroatons fromthe group consisting of N, 0 and S,
which radicals may for their part each be mono- to trisubstituted by pEC %005
identical or different substituents selected fromthe group consisting o
hal ogen, cyano, nitro, (C -C6)-alkyl (which for its part may be 20
substituted by hydroxyl), (C-GC6)-alkoxy, Bhenoxy, benzyl oxy,
trifluoronethyl, trifluoronethoxy, (C2- Céf) al kenyl, phenyl, benzyl,
(C, -C6)-al kylthio, (Cl-0C86)-alkylsulphonyl, (G -0C86)-alkanoyl,
(Ct-Co) -al koxycar bonyl, carboxyl, am no, (C-GC6)-acylam no, nono- and
di - (d - C6) - al Ratenhiglatmsind 5- or 6- nenbered heterocyclyl having 25 up to two
het eroatons fromthe group consisting of NN O and S, 2 g 0 EC 2006 -lol o
or represents a group of the formula O R2 and R3 are identical or different
and i ndependeptly @gnﬁgﬁugqghg enm@&ﬁﬁgﬁ y hydrogen or (Cl-C6)-al kyl or
together with the carbon atom5 to iIch they are attached forma 3- to
7-menbered spiro-linked cycloalkyl ring, R4 represents hydrogen or
(C1-C6)-alkyl, 10 R5 represents hydrogen or (Cl-C6)-alkyl, R6 represents
hydrogen or (Cl-C6)-al kyl, R7 refesents,hydrogenQ(d -C6)-alkyl,
(G -Co)-al koxy or hal ogen, 1R%*Rg a R ixenglcal,,or different and

S

RB\are ixle
i ndependent |y of one another reprefent Fydipge or(Qﬁ-OCél)-aI kyl, and 20
Ny~ N R® R’
//\b Rs

O (I)S

5 in which

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

where
10
R''  represents hydrogen or (C1-Cy)-alkyl,

X represents O, S or CHy,

15 . R represents (Cg-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 may for their part each be mono- to trisubstituted by
identical or different substituents selected from the group consisting of
halogen, cyano, nitro, (C;-Cg)-alkyl (which for its part may be
20 substituted by hydroxyl), (C;-Ce)-alkoxy, phenoxy, benzyloxy,
trifluoromethyl, trifluoromethoxy, (C,-Cg)-alkenyl, phenyl, benzyl,
(C1-Ce)-alkylthio, (C;-Cg)-alkylsulphonyl, (C,-Cg)-alkanoyl,
(C1-Cg)-alkoxycarbonyl, carboxyl, amino, (C;-Ce)-acylamino, mono-
and di-(C;-Cg)-alkylamino and 5- or 6-membered heterocyclyl having

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



R10 represents hydrogen or represents a hydrol ysabl e group which can be
degraded to the correspondi ng carboxylic acid, and their pharnmaceut)icBEl 306
acceptabl e salts, solvates and solvates of the salts. 25 2. Conpounds of
the general fornmula (1) according to Caiml, in which A represents the
group C-R11 or represents N, 2 9 DEC 2006 _-102 where R' represents
hydrogen or nethyl, 5 X represents 0 or 1§,1‘RI represents phenyl or
represents 5- or 6-nmenbered heteroaryl having up to two heteroatons from
the group consisting of N, O and S, which radicals nmay for their part each
be nono- or disubstituted by identical 10 or gl f ept substituents sel ected
fromthe group consisting of fluorline chIc{in ano, (Cl-4)-al kyl,

(d - C4) - al koxy, ph¥rfERIFSCHEASAUBRS the formylay o , trifluoronethoxy,
vinyl, phenyl, benzyl, methylthio, nethylsulphonyl, acetyl, propionyl,
(C-CA)-al koxycarbonyl, am no, acetylam no, nono- and
di-(d-C4)-alkylamno, 15 R2 and R3 are identical or different and

i ndependent|y of ORe® RAORACLe {RRAGTEH AIHRIS Hdepbddehtly -G ki Mbther
together with the carbon atom to which they are attached Torma 5- or

6- menber ed spiro-| i nkedrepogsehtdaidkgdenrari(§;-R2p a4l oegethentvithithe cahem atom
rethyl F represents hydiggeny, TeLL L PR 520 SoLSRLET SRS s 00e"

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

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

15
R® and R® are identical or different and independently of one another
represent hydrogen or (C;-C,)-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,



R7 represents hydrogen, (O-C4)-al kyl, (Cl-C4)-al koxy, fluorine or .
chlorine, 30 R8 and RO are identical or different and independent!|y ®fEpMREs
anot her represent hydrogen or methyl, Z 9 DEC 2006 -103 and RI10
represents hydrogen. 5 3. Conpounds of the general formula (1) according to
Claim1, in which A represents CHor N, 10 X represents 0, Rl represents
phenyl or represents pyridyl which for tH&r part may each be nono- or

di substituted by identical or different substituents selected fromthe
group consisting of fluorine, chlorine, nmethyl, tert 15 butyl, nethoxy,
trifluoronmethyl, triflugpeeet hoxy, nmethylthio, amno and dinethylamno, R2
represents hydrogen or nethyl, 20 R3 represents nethyl, isopropyl or
tert-butyl, or R2 and R3 together with the carbon atomto which they are
attached forma 25 spiga-1inked | phexane ring, R4 represents hydrogen or
nethyl, R5 represents h&drod@ﬂ?*ﬂégﬁVﬁog?l%PHng° 30 R6 represents hydrogen
or methyl, 29 DEC 2006 - 104

5 X represents O or S,

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

10 or different substituents selected from the group consisting of fluorine,
chlorine, cyano, (C;-Cs)-alkyl, (C;-Cy)-alkoxy, phenoxy, benzyloxy,
trifluoromethyl, trifluoromethoxy, vinyl, phenyl, benzyl, methylthio,
methylsulphonyl, acetyl, propionyl, (C;-Cs)-alkoxycarbonyl, amino,

acetylamino, mono- and di-(C;-C,4)-alkylamino,

15
R? and R’ are identical or different and independently of one another
represent hydrogen or (C;-C,)-alkyl or together with the carbon atom
to which they are attached form a 5- or 6-membered spiro-linked
cycloalkyl ring,
20
R* represents hydrogen or methyl,
R’ represents hydrogen, methyl or ethyl,
25 R® represents hydrogen or methyl,
R’ represents hydrogen, (C;-Cs)-alkyl, (C;-Cs)-alkoxy, fluorine or
chlorine,
30 R® and R’ are identical or different and independently of one another

represent hydrogen or methyl,



R7 represents nethyl, R8 and R9 each represent hydrogen, 5 and RI10
represents hydrogen. 10 4. Conpounds of the fornula (1-A) RZ R3 R4 GBEDPO
~ [/ v'OH R ~S05 " (I-A, 5 in which 15 RZ represents hydrogen, R3
represents nmethyl, isopropyl or tert-butyl, or 20 R2 and R3 both represent
met hyl or together with the carbon atom £ which they are attached forma
spiro-linked cycl ohexane ring, and 25 A . R4, R5 and R6 are each as
defined in Clainms 1 to 3. 29 DEC 2006 105 5. Process for preparing the
conpounds of the general formula (1) or (I-A) as defined in Cains 1 to 4,
characterized in that conpounds of the general formula (I1l) 5

and

R® represents hydrogen.

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
P P P
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 ethyl,
30

RS represents hydrogen or methyl,



R2a YARRaN(11), 5 Hinwhich A R2, R3, R4 and R5 are each -as
defined in Caim1 and 10 Y represents chlorine or bromnmine, are injig0&0 D6
converted using a conmpound of the general fornmula (111) O R X CI" R8 9
OT s~ R6 (11t), OO 15 in which X, R6, R/, R8 and RO are each as defi ned
in daiml and T represents benzyl or (¢l;06)-alkyl, 20 in an inert solvent
in the presence of a base into conpounds o? the general formula (1V) 29 DEC
2006 106 R R3 YTAa R9 O RRe- RNO=SXOT O (W,

R’ represents methyl,
R® and R® each represent hydrogen,
and

R!® represents hydrogen.

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

R® , CH, 0
2 R
R 0\/U\OH
7\ N N\s
R‘I d/ \\o Rs (I-A),
R

15 R? represents hydrogen,

in which

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 each as defined in Claims 1 to 3.



6 inwiich AL T, X, Y, R, R3, Ra, R5, R6, R7, R8 and R9 are each as defined
in Caiml, 5 these conpounds are then reacted in a coupling reactzi‘g)ngw\%mg'u
a conmpound of the general formula (V) OR2 R'-BORI2 M 10 in whic I
is as defined in Caiml and R12 represents hydrogen or nethyl or both

radi cals together forma -CH2CH2- or -C(%HS)Z-C(CI—B)Z- bridge, 15 in an
inert solvent in the presence of a sui t apl é'pal | adi um cat al yst and a base

to give conpounds of the general formula (1-B) RZ3 R~ ARROCcCR2\ R5 0=S
XOTO(I-B), Rs 29 DEC 2006 -107 in which A, T, X R, R2, R3, R R5,
R6, R7, R8 and. RO Breeessafoh pagpadef ithe dompour@s aif thd getdra oonplaui@dst (KA) B are

then reacted with gctl ds .or_hases or, if T represents
efined in Claims 1 to 4, characterized 1n that

compounds of the general formula (II)

5
an,
in which A, Rz, R3, R* and R’ are each as defined in Claim 1 and
10 Y represents chlorine or bromine,
are initially converted using a compound of the general formula (IIT)
0]
7
R X
o-T
9
Ci R* R
15
in which X, R%, 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

formuta (IV)



benzyl, al so hydrogenolytically, to give the correspondi ng carboxylic acids
of the general formula (I-C) 2 RL~RR3RATr 8 RRe RO R5 N O=95 XDEE0081
O(lI-C, 6inwhich A X, R, R, R3, R4, R5, R6, R7, R8 and RO are each as
defined in Caiml1, and the carboxylic acids (1-C) are, if appropriate,
further nodified by known esterificatiqq#%qthods to give conpounds of the
general fornmula (1). 6. Conpounds of the rmula (1) or (1-A) as defined in
Claims 1 to 5 for use in the prevention and treatnent of diseases. 7. The
use of Conpounds of the fornmula (1) or (1-A) as defined in Clainms 1 to 5 in
t he manufacture of a nedi canent fR e prevention and treatnent of

di seases. 8. Use of claimV el e nedi canent further conprises inert
non-toxi c pharmaceutically tﬁrriermﬁ xiliaries, solvents,
vehicles, emulsifiers and/o 3 2008 -108 9. Conpound of
claim6 for use in the prev stroke,

arteriosclerosis, coronary heart‘ﬂFg dysQpl daeni as, for the
prophyl axis of nyocardial infracti for the treat Bht of restenosis
after coronary angioplasty or stenting.Rs

in which A, T, X, Y, R%L R®, R? R%, R®, R’, R® and R® are each as defined in

Claim 1,
5
these compounds are then reacted in a coupling reaction with a compound of
the general formula (V)
12
< B,O R
\O_R12 (V)’
10
in which R' is as defined in Claim 1 and
R represents hydrogen or methyl or both radicals together form a
-CHzCHz- or -C(CH3)2-C(CH3)2~ bn'dge,
15

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. Use of claim7 wherein the disease is one of stroke, arteriosclerosis,
coronary heart diseases and dyslipidaem as, for the prophylaxis of?gDEC 2006
nyocardi al infraction and restenosis after coronary angi opl asty or

stenti ng.

- 107 -

in which A, T, X, R, R%, R%, R%, R%, R®, R”, 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-C) ’

in which A, X, R}, R?, R®, RA, R’, R®, R”, 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 (J).

6. Compounds of the formula (I) or (I-A) as defined in Claims 1 to 5 for use in the

prevention and treatment of diseases.

7. The use of Compounds of the formula (I) or (I-A) as defined in Claims 1 to 5 in

the manufacture of a medicament for the prevention and treatment of diseases.

8. Use of claim 7 wherein the medicament further comprises inert non-toxic
pharmaceutically acceptable carriers, auxiliaries, solvents, vehicles, emulsifiers

and/or dispersants.



10.

2 9 BEC 2006

- 108 -

Compound of claim 6 for use in the prevention and treatment of stroke,
arteriosclerosis, coronary heart diseases ahd dyslipidaemias, for the prophylaxis
of myocardial infraction and for the treatment of restenosis after coronary

angioplasty or stenting.

Use of claim 7 wherein the disease is one of stroke, arteriosclerosis, coronary
heart diseases and dyslipidaemias, for the prophylaxis of myocardial infraction

and restenosis after coronary angioplasty or stenting.





