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SULFONAM DE DERI VATI VES AS CHYMASE | NHI Bl TORS The
i nvention is concerned with novel sulfonam de

waleomswstonves of fornula (1), (D wherein A is phenyP2008/050027

ring, or heteroaryl ring, h |s a nonocyclic
aromatic ring of 5 or 6 rlng a cont ai ni ng one or
two ring heteroatons sel ected fronmN, Oand S, the
remai ning ring atons being C, or heterocyclyl ring,

whi ch is non-aromati c nono-cyclic ring of 5 or 6 ring
atons, containing one or two ring heteroatons sel ected
from N and. S e Gofehio il b0 EAMe! HAMOAL0:2).

t he renai ni ng rlng el n oné o he ri

carbon atom of the heterocyclyl ring being optlonally
replaced with a carbonyl group; Rl and Rl are
Imdependentd aonbyrdedgah nokélsafeimmide HedvatioysasTdornaith (0,
Cl al kyl, heteroal kyl, C3-7 cycloal kyl, C2-6 al kenyl,
C2-6 al kynyl, hydroxy, Cl1 alkoxy, -NRR', -(C 0-6

al kylene)-NR R', in which R and R' are independently
sel ected fromthe group consisting of hydrogen, Cl

al kyl', heteroal kyl, fornyl, G -6 al kyl carbonyl,
optlonally substituted C3-7 cycloal«ylcarbgﬁyl
optionally substituted aryl carbon) ,
substituted het &roaKytcathergo;

(I
wherein
A is phenyl ring, or

heteroaryl ring, which is a monocyclic aromatic ring of 5 or 6 ring atoms,
containing one or two ring heteroatoms selected from N, O and S, the

remaining ring atoms being C, or

heterocyclyl ring, which is non-aromatic mono-cyclic ring of 5 or 6 ring

atoms, containing one or two ring heteroatoms selected from N and S(O)p

(where n is an integer from 0 to 2), the remaining ring atoms being C, one of
the ring carbon atom of the heterocyclyl ring being optionally replaced with a

carbonyl group;

R' and R" are independently hydrogen, halogen, nitro, cyano, amino, Cy. alkyl,

heteroalkyl, Cs_; cycloalkyl, C,.¢ alkenyl, C,.¢ alkynyl, hydroxy, C,.¢ alkoxy,

—NR’R”, —(Cy.6 alkylene)-NR’R”, in which R’ and R” are independently
selected from the group consisting of hydrogen, C,.¢ alkyl, heteroalkyl, formyl,
Ci-6 alkylcarbonyl, optionally substituted Cs_; cycloalkylcarbonyl, optionally
substituted arylcarbonyl, optionally substituted heteroarylcarbonyl, optionally
substituted heterocyclylcarbonyl, C,.¢ alkylsulfonyl, optionally substituted Cs.;

YN/11.10.2007
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substituted heterocyclyl carbonyl, Cl1 alkyl sul fonyl,
optionally substituted C3-7 YN

wa 200808000 7cycl oal kyl sul fonyl, optionally subspCT/EPZMI8/050027

aryl sul fonyl, optionally substituted
het eroaryl sul fonyl and optionally substituted

Cmet e L 0%}/ %Mlﬂ&t{ dhf%'}%i bp%;na%lgrgﬁl&sq ik (EX{ygspgéPﬁptlofngﬂy suIbstltuted

or C-6 katdrgdrylaullﬁfmyi/hnd optidRbllg sxd:stlmbd:d leeter@tyd}d\héﬁoayl or
only R1 can exist; R2, R2 and R2 are independently

hydr ogen, - a t r, di -G -6

al kyl su sf | ?Qgg%)aénkﬁgﬁj W&%M{ hr)fél%ﬁs ﬂ%ﬁy‘"fe?ér&@%l’ formyl
al kynyl ,oriiatetglhibpinyl, hydr oxy or C -6 al koxy; Xis

phenyl ene optionally substituted by one, two or three

substi tueniSyJiAGRENAeHld-YoReleeledfy om the o oup

consi sting o gen, cyano, nitro, am no, nono- or
di- §-6 alkyl substituted amno, G -6 alkyl, C2-6
al keRyR" agd 15 arelydnpendeandy éb’@mgklylhalqumr%%}p n(1,‘10> amino, mono-

al ko a 0 k 0
a1 afﬁych dgu% a?lgﬁywﬂ?slué%_%% IE)ﬁ/lOSS alﬁgl @%(%%I_lkg}ﬁ/}( kg}ﬂrl Keteroalkyl,

al kyhsliphoenGrailkayal kyl , C1 al kyl sul finyl - Q6 al kyl ,
Cl al kylthio Cl al kyl , acyl fornyl, C1

al kOXqug ene th@na s%&%&ﬁff QQ@)HNO or three substltuents
het er oal k and heteroal kyl car

opt i onalip ﬂi‘/tsal@@éd fremethe gFQup, cqnﬁlsim Qfﬂlai;@ﬁ@r%ﬂ?(y jnitro,
means a a?i‘HHQQMGM Corddi 0L All?yl asthieabd Shidd, O, DIKA @0 alkenyl, C,
Contalnlng one or two ring het er oat ons
alkynyl, heteroalkyl, hydroxy, Ci-6 alkoxy, halo C,.¢ alkyl, halo C,.¢ alkoxy,
heteroalkyloxy, C.¢ alkylsulfonyl, C.¢ alkylsulfinyl, C,.¢ alkylthio, C;.6
alkylsulfonyl-C,.¢ alkyl, C,.¢ alkylsulfinyl-C,.¢ alkyl, C,. alkylthio C;. alkyl,
acyl, formyl, C,_¢ alkoxycarbonyl, halo C,.¢ alkoxycarbonyl,

heteroalkyloxycarbonyl and heteroalkylcarbonyl;

Y  is optionally substituted heteroaryl, in which heteroaryl means a monocyclic
aromatic radical of 6 ring atoms, containing one or two ring heteroatoms
selected from N(O)n(where nis 0 or 1), O, and S, the remaining ring atoms

being C, or

optionally substituted heterocyclyl, in which heterocyclyl means a non-
aromatic mono-cyclic radical of six ring atoms, containing one or two ring

atoms are heteroatoms selected from N, O, or S(O),, (where n is an integer

from 0 to 2), the remaining ring atoms being C;
and prodrugs and pharmaceutically acceptable salts thereof.

Further, the invention is concerned with a process and an intermediate for the
manufacture of the above compounds, pharmaceutical preparations which contain such
compounds, the use of these compounds for the production of pharmaceutical

preparations as well as a process for the manufacture of the intermediate.

The compounds of formula (I) inhibit Chymase. Chymase is a serine proteinase with an

expression pattern striktly limited to a sub-population of mast cells (Mcr mast cell).
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selected fromN(O n(where nis 0 or 1), O and S, the
remai ning ring atons being C, or optionally

WG aipgo34004¢ ed heterocyclyl, in which heterocycl RCT/RR2N$050027

a nonaromatic nono-cyclic radi_%l of six ring atons,
containing one or two ring ato are heteroatons

filfGseS acft oyl leo?l Mmat Qi leu(zé(’(ﬁ) reﬁldnde ?an‘apatl AR restricts the
PR Tt oyt ol sarG e

remal ni ng ring
plzadmwgswemd Mhﬁrcmme tis§ues | (Elyyraztse @pstpadaﬁc—:alls alewsng a number of

r Ryl h
E«Bﬁ&%gfcal aPF gfewﬁ suP}etir‘ar?}% éﬁXfrHM% tﬁ’é’ 3%%@ u‘r%"éﬁl d 2003
AIR9@): eIl MIAs), wlpﬂndvymmcmah A}ng'@pﬂlsmtﬁl (Emlo‘ﬂimhohTGFb 11,
tapn such e u
HE ShgsTueref hhRnbel BTk S5 AR 2 harfern
asdars phme@smfamuradtﬂwe tangn lﬁcﬁradltenglce udfantrhetor)rm&irﬁrt&duadeeases
ramul a o
il;ld%s(f | gﬁmﬁgr %f sgfcesﬁlgsaglwltskadéﬁ Véll)t(hp?hé’s JER ﬂ% c*ré?%ve dethonstrated
sfficadytih ytolpicani@alstvasaal ubjupopid ahérosieiobis fBsggrelebA sWanstall JC
\e st, . gell). J1.S,ackl yated o on _m .

Eu | PRR ot okt S e St PR AL R B s P gurr opin
eipidaie208¢ Qe 5(5):667-Kb;Weed O Kiwé{ IA]$63'g1}e€11n Ghytmsk 2064

eci fi-c. : g t
REF ) hnf Bt T ST doitd PrapnolpT 280 L Gl aur-syirakais.
&l al,; TrdR{s PO ad 8(i3B)04 Q4R (71-0345842 Tker & DWiyatak el Curr Vasc

tlvate ot ensj , Endot helin, TGFb, 111, SCF,

Trmégln%@g’gj t}?%ejgl?a%‘é proteins |ike Thrombin, FN,
APO Al , 2. Th| s pat tern renders chymase an attractive

f.or i nfl anma nd br o

EPLLEbGSon Rl ot b Retu R MR hafhr agriperal
sdtérinl Oh}hﬁ@\&&flmeakﬁ, biiticat me&étﬁeﬁ&f,mtﬂ&tztfaale@ldlerosclerotlc plaque
patients, unstable angina, congestive heart failure, left ventricular hypertrophy, ischemia
reperfusion injury, cardiomyopathy, restenosis, rheumatoid arthritis, diabetic
nephropathy, irritable Bowel Disease, Crons disease, wound healing (burns/ulcers in
Diabetes/CLI).

The present invention provides the novel compounds of formula (I) which are chymase

inhibitors.

Unless otherwise indicated, the following definitions are set forth to illustrate and define

the meaning and scope of the various terms used to describe the invention herein.

The term “halogen” or “halo” means fluorine, chlorine, bromine and iodine, with

fluorine, chlorine and fluorine being preferred.

The term “C,¢ alkyl”, alone or in combination with other groups, means a branched or
straight-chain monovalent alkyl radical, having one to six carbon atoms. This term is
further exemplified by such radicals as methyl, ethyl, n-propyl, isopropyl, n-butyl, s-
butyl, t-butyl. C,.4 alkyl is more preferred.

The term “halo C.¢ alkyl”, alone or in combination with other groups, means C,_¢ alkyl

in which one or more hydrogen has been replaced with same or different halogen, such as
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efficacy in atopic aninmals, vascualr injury and
at herosl erosis (Doggrell SA, Wanstall JC Can J Physio

Web@sswod . 2005 Feb; 83(2):123-30; Lindstedt KACT/EP2008/050027

Kovanen PT. Curr Opin Lipidol. ,2004 Cct; 15(5):567-73;
Reed CE, Kita HJ Allergy din I'mmunol. 2004 Nov;

l‘%‘%[% :— %7C%38?rﬁuog€llﬁ?{h§lsﬁlsq‘&l e% Chﬁw ﬂﬁ)wgr(gﬁo(%omme is
Fhﬁﬂndcwm1ﬂﬁomné@ﬂﬂuﬁnt1Q®©mamtﬁm®d22 Takai S,
Myazaki M Curr Vase Pharnacol. 2003 Jun;

AP TR JPAT PS) RS e e

alkoer mazvhldwﬂlw merechydec@e has:beenlrcldhceldlwrtil jagetremifigrent halogen.
Xy Llfﬂg %é}fb lcl%oﬂhp qlru%ﬁﬁh SF B} 1np F ?%rr?@ta'na Q}lﬁ)’rmlé e Pﬁ?#ige 1s more

angi na, 'congesStive heart eft ventricu
brefearedr ophy, i scheni a reperfu3|on injury,
cardionyopathy, restenosi s, rheumatoid arthritis

gh@j&? "QcﬁeQ Q)?tuff'é'omb E‘n%ﬁ&?@}tﬁ ot erL? S‘Iﬁ@%‘et &8 %ﬂf flkyl

| sease, Weind urns ulce
The present invention provides the novel conpounds of
The troma heteyoallol cmems@mywhwsnwmdm @icsor upiiesyastituents selected

Hltdlg]?{] eﬁﬁy fraﬁif tﬁggﬁglp ctogﬁstfu% Af%‘ﬂrﬁ fxnﬁilbg%ﬂscﬁﬁg SE& alkoxy,

[ustrate and 1 ne

BEmvh &valki}’b@l?botléls ﬁmb@@édiltsaﬂwbbt% CoealkHaulfinyb b & oMyl sulfonyl,
%}ﬂrﬁ)' dhd B0 L&rdD Che é ﬁbstlgfted E&%L& THRSRFmfi félﬁ‘{ Sf;‘?xre]:renphﬁed by

orine, T ommi ne & odine, wth fluorine,
suvd radigds a%hb@rpmgzﬂpﬂ,affeeﬂu@dmemb term"C -6 al kyl ",
al one or in conbination with other groups, neans a

Pranched,9r cycloalkyl”, alone or in combination with other groups, means a saturated
monovalent cyclic hydrocarbon radical of three to seven ring carbons, e.g., cyclopropyl,

cyclobutyl, cyclohexyl.

The term “C;_¢ alkoxy”, alone or in combination with other groups, means the group R’-

O-, wherein R’ is a Cy_6 alkyl.

The term “C,.¢ alkenyl”, alone or in combination with other groups, means a straight-
chain or branched hydrocarbon residue comprising an olefinic bond, having two to six

carbon atoms, such as e.g. ethenyl, 2-propenyl.

The term “C,.¢-alkynyl”, alone or in combination with other groups, means a straight-
chain or branched hydrocarbon residue comprising a tripple bond, having two to six

carbon atoms, such as e.g. ethynyl, 2-propynyl.

The term “Cy.¢ alkylene” means a bond or a straight chain or branched divalent saturated

aliphatic hydrocarbon group of 1 to 6 carbon atoms. Cjalkylene means a bond.
The term “aryl”, alone or in combination with other groups, means a phenyl or a

naphthyl group, preferably a phenyl group.

The term “heterocyclyl”, alone or combination with other groups, means non-aromatic

mono- or bi-cyclic radicals of three to eight ring atoms in which one or two ring atoms
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strai ght- chain nonoval ent al kyl radical, having one
to six carbon atons. This termis further exenplified

Wh 0081084004 adi cal s as net hyl, ethyl, n-propyl, PCI/EP2008/050027

i sopropyl, n-butyl, sbutyl, t-butyl. Cl1-4 alkyl is
nore preferred. The term"halo”CG -6 al kyl", al one or

B BRSO PRI i i 4, e

Rimhihy emgntorhabageqa, such as- A -CH2A, - CH2CF3,
trifluoromethyl. As hal ogen, chlorine, fluorine or

omne is preferred, and chlorine or flyorine is nore .
Eﬁ%feélin? Qat.em%ﬁgf msimn > MeneYBiGodiRsky ﬂ%dlcafﬁffr‘etoolrz iy atoms having
£060t BAd Aromavit kidg @bM@INIGH G Bvo, B &itse hS hateksaxdmd stlected from N,
wh“%F oEe or.nDre,hydrogﬁn hgs b%en rgg aced with sanF
O 2t $-1tB¢ EvRAipiag sigertomsbeing by EFeterablydihe Alachimang pping of the
RételaBifirdtical Srilpb&dein @dmatadinghl orine or fluorine is
nore preferred. The term"acyl", alone or in

mbi nation wth other, groups,. ns, -CO-C.1- al kyl. .
TRE 1t PRIy Jriyfed frdan §P&9€5§| Skl??“tg‘i?gé’ﬁef?ﬁ‘gd’ gy tionally
QubstidlitedBERr&YASL lah d Eaptiorsl) e@isathtthdepspmanyl”yméanePespectively
th rou f nsi sting of nitro, derox h Iogeg
eyfi ,teref% ’E‘FWHW‘EI?# 7 cyglogk IQPyPEéWbSBﬁﬁﬂt, ted by one or more
@lai@ilfﬂlxéﬂti. in@ fendbkyl deltcRd ffnb thal deylip (Sélc_iﬁsfs'tiﬁ% bf lileg)%_eﬁ, nitro, cyano,
a ul fonyl, am no_and, nono- or -
§%é?’i(flwta@ﬁ’ﬂéiﬁ6ﬁ enrfas %q]éY‘WF’ Padisyy léra%é%é!?&ﬁt rppliglogy, mono-
wdah Cadillgabsbsatutedt MBoPXYE fokhyl, HeedrbAlkALAbBENY Ly ¢ The
gﬂ%p1"q§- iyclo | kyl ", alqne or in ggnblnatlon W th

&Y CagPYUh ,eteﬁ%ailwéogcgraf){w AWDABAYEE ent cyclic

hydr ocar bon radi cal of three to seven ring carbons,
Breferreday@icgipfarali¢ chemical groups whose definitions are given above are those

specifically exemplified in Examples.

Compounds of formula (I) can form pharmaceutically acceptable acid addition salts.
Examples of such pharmaceutically acceptable salts are salts of compounds of formula (1)
with physiologically compatible mineral acids, such as hydrochloric acid, sulphuric acid,
sulphurous acid or phosphoric acid; or with organic acids, such as methanesulphonic
acid, p-toluenesulphonic acid, acetic acid, lactic acid, trifluoroacetic acid, citric acid,
fumaric acid, maleic acid, tartaric acid, succinic acid or salicylic acid. The term
"pharmaceutically acceptable salts" refers to such salts. Compounds of formula (I) in
which a COOH group is present can further form salts with bases. Examples of such salts
are alkaline, earth-alkaline and ammonium salts such as e.g. Na-, K-, Ca- and
Trimethylammoniumsalt. The term "pharmaceutically acceptable salts” also refers to

such salts. Acid addition salts as described above are preferred.

"Optional” or "optionally” means that the subsequently described event or circumstance
may but need not occur, and that the description includes instances where the event or
circumstance occurs and instances in which it does not. For example, "aryl group
optionally substituted with an alkyl group” means that the alkyl may but need not be
present, and the description includes situations where the aryl group is substituted with

an alkyl group and situations where the aryl group is not substituted with the alkyl group.
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cycl obutyl, cyclohexyl. The term "G -6 al koxy", al one
or in conbination with other groups, neans the group

WOR008MB4004herein R is a Q6 al kyl. The term "EEBEP2008/050027

al kenyl ", alone or in conmbination with other groups,
rreans a straightchain or brancﬁed hydr ocar bon resi due

ke ,cseuﬁ%%%cgég%{bl@éx%w? '?"dme%g nr&qh}’gﬁt {h%hgl efﬁﬁ q%gparmga

phahiagenyical, coarhmmmoorthaltns g@mfmllmaaﬁe,ommiomt mﬂherthngnollngcally nor

Qﬁl%%seauééesf?éb% %H %&c‘i‘%c%s 8?&@”&&3& 1hX9ce$t%B‘fel%8ﬂzeEe%§q ﬂ*‘&se as well
aﬂhurrean plnmhlaaealtsalglse eAHylmq:maca}t]@aldv}pquabla'hm1p1emﬁ’ms used in the
" | K ; d ht

SR R L e S e

group of 1 to 6 carbon atons. Coal kyl ene neans a bond.

Thmpoends tharlydve thedaorwenaecilar koombvilazttidsdferwn the rottireor sequence
: r r

O SRRy TGRS pBr B orbinaBP BRI} o BRE sy RE SLREARLY

Georhérsatibamnensitiay dgten er thgraoapgemers ah theroateias onetaicare termed

@&gdiso%er?i. 'S(f%;rg(glg&ngr?g\{xaq gl’esnoquﬁrl%rr %%aée? oﬁingggnorﬂitl&gare termed

atons 1n whic one oOr WO ring atonsar e eteroatons

Shhseat@ders’ onl tiNosdGhatare SoOsuper{mpesableminr amagesbégeh other are

{erl%% ,,eﬁlaﬁtlgl)merst hﬁ/heg% H{é)%gn(ﬁ hnsga gsgﬁ%‘lel?rg& Qegltcig follggample, ifa
9% or i cyclic

tabtom alonofs b5nﬂ@i tb?fomr dlffelazht)gars)upa\alpa'g odiendrgmsterongossible. An

? %}ne ce{r{ lg]egc a?ac%ergg(# Bgthoe s%l)ﬁte cbap gglra{' rr(l:“ gf ﬁs as?mmetrlc center

er oatons S e rema
andhy dascoived bethegR-GndF- efheer&iuigyrulets lo€ Calp 1, dngnfé atd Bmlqsg or by the
gfan}lebrqn which the molecule rotates the plane of polarized light and designated as
dextrorotatory or levorotatory (i.e., as (+) or (-)-isomers respectively). A chiral
compound can exist as either individual enantiomer or as a mixture thereof. A mixture

containing equal proportions of the enantiomers is called a "racemic mixture".

The compounds of formula (I) can possess one or more asymmetric centers. Unless
indicated otherwise, the description or naming of a particular compound in the
specification and claims is intended to include both individual enantiomers and mixtures,
racemic or otherwise, thereof, as well as individual epimers and mixture thereof. The
methods for the determination of stereochemistry and the separation of stereoisomers are

well-known in the art.

While the broadest definition of A, R! to RZ”, X and Y is described before, certain racicals

are preferred.

i)  Inthe compound of formula (I), A is preferably phenyl ring or heteroaryl ring.

Heteroaryl ring as A is preferably five membered ring.

ii) In the compound of formula (1),



heteroaryl radical will b e on an aromatic ring. The
term"optionally substituted aryl", "optionally
WG o840 ed heteroaryl™, "optionally substituP&EP2008/050027
heterocyclyl" and "optlonally §ubst|tuted C3-7
cycl oal kyl " means, respectively aryl, heteroaryl,
het erocyclyl and C3-7 cycloalkyl optlonally
substituted by one or nore s»bstltuenis i ndependent |y
selechpd fromthe group consjstipg @® hal ogerR n|tr?¥
cyano am nop?Cl al kyl, C2-4/a
al koxy, heteroa kyl
tuyted am no, ac

het\er 07 & bonyl, Cl alk 1ycarbo|R§/I .
hetero% 'ycarbonyl and heteroal kyl . Preferr S R
radi cal's for tHhepuifaablgal groug @) whose definiti®hs are or

gi ven above are those specifically exenplified in
Exanpl es. Conmpounds of fornula (1) can form

phar naceut i cal IR acgeptabl e acid addition salts.
Exanpl es 0 mgceutical ly acceptable salts are
salts of cq Rformula (1) with physiol ogically
conpati bl e MyeTalSd6i ds, such as hydrochloric acid,
sul phuric acid, Rsulﬁhurous acid or phosphoric acid; or
W th organi c acids, such as nethanesul phoni c acid,

p-t ol uenesul phori c acid, acetic acid, lactic acid,
trifluoroacetic acid, citric acid, fumaric acid,

mal ei taric acid, succinic acid or salicylic
aci d. ﬁ¥%§b%g¥%] pharnaceutlcally acceptabl e salts"
refers to such salts. Conmpounds of fornula (1) in

whi ch a COOH group is presgnt can further formsalts
with bases. Exanples of such sal t R%are al kabli ne,

eart h- aIdelne anq anmoni such as € g. NaR?

K-, Ca- ‘

2' " R |
R | R2 S
R 2
1 R2 R
R is (a) , (b) or
R K
mRZ'
R R
(c) ,
in which R and R" are independently hydrogen or C, alkyl,
further more preferably
1
R
2 1
R =2
% 2 |
N ., R?
Il?T R2 S on

(@) : (b) or



Tri met hyl anmoni unsal t. The term "pharmaceutically
acceptable salts" also refers to such salts. Acid
W@awsos4M sal ts as descri bed above are pref er rBGI/EP2008/050027
"Optional™ or "optionally" gs that the subsequently
descri bed event or circunstanceé may but need not
occur, and that the description includes instances
where the eventRor rcumst ance occurs and i nstances
in which i For exanple, "aryl group
optionally R Wi th an al kyl group" neans t hat
the al kyl e jeed not b e present, and the
description |ndkhde8 situations where the aryl group
is substituted with an al kyl group and situations
wher e t he aryl (roup is,not substituted with the al kyl
group. Pharnaceutically accept abl e excipient” nmeans an

exci pi ent at ful Lepar,| a _pharmmceuti ca
conpout Phigh R TG attipdchel G alyhain Bo B BRGH
nei ther biologically nor otherw se undesirable, and
i ncl udes qﬁcipient that is acceptiable for veterinary
use as wel' as hqgnn phar maceutigal use.
' accept abl e ex 2
d glainms i ncrudgs bg gne and nore
Q cRpient Conmpoung have the sane
nol ecul ar ' but differ in the nature or sequence
of bondi ng t hei r ixtspergallor t he aﬁbbngenent of their
atons in space are terned "isoners " lsoners that
iffe
T o 8 cb P B ThA BERERERG £ L PRK Tt A Tie bR B e
mi r r ophdnybege grafp av¥e wathoedpert tar-&H-©Oregroup.
"di astereoners” and those that are non- superinposable
rro
e e ohy Bl Pk Fret FAp PR o BRI, sybstituted
if a bjaommapothré@smatﬁdemstrtdepmdendyf%eﬂ@lt@ﬁrogrtb@g@upa

pai r ofsRARNDE RIIESES, £5, ARASEL! Skoxd Mhalo C,.6 alkyl, halo Cy.¢ alkoxy, Ci
alkylsulfonyl, C,.¢ alkylsulfinyl, C,_¢ alkylthio, C,.¢ alkylsulfonyl-C,_¢ alkyl, C;.6
alkylsulfinyl-C,.¢ alkyl, C,.¢ alkylthio C,.¢ alkyl and C,.¢ alkoxycarbonyl, more
preferaby X is phenylene substituted by halo C,_¢ alkyl or C,.¢ alkylsulfonyl at the

used in the

t han onk

ortho position with respect to -NH-SO,- group, further more preferably X is
phenylene substituted by trifluoromethyl or methylsulfonyl at the ortho position
with respect to -NH-SO,- group.

V) In the compound of formula (I), Y is preferably optionally substituted heteroaryl,
in which heteroaryl means a monocyclic aromatic radical of 6 ring atoms,

containing one or two ring nitrogen atoms, the remaining ring atoms being C, or

optionally substituted heterocyclyl, in which heterocyclyl means a non-aromatic
mono-cyclic radical of six ring atoms, containing one or two ring nitrogen atoms,

the remaining ring atoms being C.

More preferably, Y is pyridyl, pyrimidiniyl or piperidyl, optionally substituted by
one or two substituents independently selected from the group consisitng of

halogen, C;_¢ alkoxy and C,.¢ alkoxycarbonyl.
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enanti onmer can be characterized by the absol ute
configuration of its asymmetric center and is

wale®snsdoed by the R- and S-sequencing rul es of PCHRP2008/050027

I ngol d and Prelog, or by the mgnner in which the
nol ecul e rotates the plane of polarized |ight and
sig 0 ] ev

?li) o[—ﬁ)&%?rr@cg ((:)(qng (gslinrcfe (SSJI{F;[Q%: ﬁ{vvrét?(% is 9 l&glénﬁ)?)ra%{l) 4 fognu?a (é) Fhich is

can exi st as either individual enantiomer or as a

m xt u5éluprreﬁeoéthylﬁbqﬂzaih]ﬁeorri@ned'ramilfngicelqiqlalél-pyridin-4-yl-2-

pr opo mers is called a "racemc

m xt uﬁréﬂu%?@ﬁ%gf@ﬁ formula (1) can possess one

or nore asymmetric centers Unl ess i ndicated

Shhermpeundsohtheduesent ipversionoran bawirergrash faa epamplecly e general
I tion and clains is intended

%}%@f?eg*g'}g%éeﬁ }egaegﬂgr&!\l/]r‘)%ﬁ‘gl enanti omers and m Xt ures,

racemi c or otherw se, thereof, as well as indivi dual

Generek Syngticiraeedbieest her eof . The methods for the

determ nation of stereochem stry and the separation of

dfepgisomers are wel | -known in the art. Wile the

broadest definition of A RLto R, Xand Y is

descri bed before, certg'n racicals are preferred. i) R’

In the conpound of for R, Ais preferably phenyl

rlng or eter eroaryl ring as Ais

el ) B archr k) 11T Weesecsmacer( 1]
forrrula(l) 'S prefer '

andJA)R'1" are |(B<)1Iepend%ntly hydrogen or Cl1 al(kRyl, R

:
R4 4 R1 ,
R R
R R N
R" R
(C)

In scheme 1, A, R' to R?, X, Y and Hal are as defined before. R*, R* and R* are
independently hydrogen, halogen, cyano, nitro, amino, mono- or di- C;, alkyl
substituted amino, C. alkyl, C,¢ alkenyl, C,. alkynyl, heteroalkyl, hydroxy, C,. alkoxy,
halo C,. alkyl, halo C,.6 alkoxy, heteroalkyloxy, C,_¢ alkylsulfonyl, C,.¢ alkylsulfinyl, C;.¢
alkylthio, C; alkylsulfonyl-C, alkyl, C;, alkylsulfinyl-C, alkyl, C,, alkylthio Ci.
alkyl, acyl, formyl, C,.¢ alkoxycarbonyl, halo C,.¢ alkoxycarbonyl, heteroalkyloxycarbonyl
or heteroalkylcarbonyl.

The compounds of formula (I) and (1I) are advantageously prepared by reacting sulfonyl
chloride (B) with amine (A) or with an aniline (C) in the presence of a base. The base is
preferably sodium hydride or an amine base selected from the group consisting of
pyridine, picoline, triethylamine, diethylamine, diisopropylethylamineand 4-N-
dimethylaminopyridine. The most preferred amines are pyridine and N,N-
dimethylaminopyridine (DMAP). The solvents of choice are aprotic solvents with
preferred ones selected from acetonitrile, dioxane, methylene chloride, tetrahydrofurane,

toluene, dimethoxyethane, N,N-dimethylacetamide, dimethylsulfoxide,
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further nore preferablyin which R2, R) 2' andJ rR'2"
are i ndependently hydrogen or halogen. is especially

W@ R)08/034094 | n t he conpound of fornmula (1), Yis PCI/EP2008/050027

preferably at the para positi oy ¢ of the phenyl ene group
as X, with respect to -NH SO 2-"group. IV In the

gm&wﬁg )%IHSI(E oJr{HJJt %ﬁl%gtbons tﬁe%ecﬂ* %fhg Qel?% %edo‘ggl%%l’a?ur% is in the range

y§itotlderts i ndependent I y sel ect ed fromthe group
conS| sting of halogen, Cl1 alkyl, Cl1 al koxy, halo Cl1
Bisieglcomraiind () a$ wosyernedias, epmperndngi forigula (I) can be obtained by

al (El%ﬁ&' If(frhﬁbfg%( rea :I-Trﬁl slﬁ¥ll1 Eﬂhg 'Suﬁﬂkl‘?{eiﬁﬁbﬁ %ﬁ&@w lghd@ 1s reacted with
ylsultinyl-C -6 , CI alkylth
|sklyqbl)aﬁ.d)smlt@d korepisarcirb Aivatife Fretkm}@f@,ng@yf a(bpga and a palladium
peiqﬁ %{_I ene substituted by halo Cl1 al kyl or Cl
8 sul fonyl at the ortho position with respect to
-NH SO - group, further nore preferably X is phenyl ene
$he sulfenyl éblowle& (B pigotidercompmessialheeviipllal o giap| beatynthesized by

%tgt% St rth@ grtpﬁl%{ﬂo'dg rfrd% trﬁtp[lﬁﬁ[%%@ t ort Bic deﬂ'E" &Qrgaroﬁ{a@i@ Reon¥pounds or

In th econgoun formla I's preferably
émwaaﬁ%ﬂ thgreg b@tmru‘fté@n H@tseulf@aﬂw}'lorld@ SRPUIC FRrhs Bfgdigad starting

IRAREY CAit fea@ Wit CulfRHiSade Rfllo@redi b? BxAL@EW: chlorination

contal ni ng one or two Ting nltrogen at ons,
éhdPhexgnple selfavbatlonds ag Nechlerospgrinipridg. | ﬁlternatlvely, an activated

%%tt g}boﬁgnlﬁhq{e%X&éd' Lyithi &l%kﬁfbn‘?@&&ﬁ R }éCJUYéuI' @ﬁ@ﬂée complex

non- nmati ¢ nono- cyC|crad|ca of SIX ring a
whtaa SRb Y bAS@r piriding folgwed by ejerinaticarith ¢. Eethlon‘/l chloride.

remai ning ring atoms being C.
Aniline compounds (A) are either commercially available or can be synthesized by state-

of-the-art methods. One option is to employ halogenated compound (C) in a C-C bond
forming reactions such as the Suzuki reaction, where the halide is reacted with a suitably
substituted boronic acid derivative in the presence of a base and a palladium catalyst.
Halogenated aniline derivatives (C) are either commercially available or can be

synthesized by state-of-the-art methods.

As described above, the compounds of formula (I) are active compounds and inhibit
chymase. These compounds consequently prevent the activation of Angiotensin II,
Endothelin, TGFb, Il1, SCF, collagenase and degradation of proteins like Thrombin, FN,
APO Al,2. They therefore can be used for the treatment and/or prevention of allergic,
inflammatory and/or fibrotic diseases, such as allergy, asthma, peripheral arterial
occlusive disease, critical limb ischemia, vulnerable atherosclerotic plaque patients,
unstable angina, congestive heart failure, left ventricular hypertrophy, ischemia
reperfusion injury, stroke, cardiomyopathy, restenosis, rheumatoid arthritis, diabetic
nephropathy, irritable Bowel Disease, Crohns’ disease, atherothrombosis and/or

burns/ulcers in Diabetes/CLI.

Prevention and/or treatment of allergic, inflammatory or fibrotic diseases, particularly

atherothrombosis or asthma, is the preferred indication.
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More preferably, Yis pyridyl, pyrimdiniyl or
pi peridyl, optionally substituted by one or two

waewsos4aent s i ndependently sel ected from the BECDEP2008/050027

consisitng of halogen, Cl al koxy and Cl
al koxycar bonyl .vi) A preferred conmpound of the

oY k90’ SRR BRURE, BN bl et gy gormprisine o
QMmpqan%mkﬁnqidzweandﬁphmmuwamhyﬂypnemyb&exankde. The
conpounds of the present invention can b e prepared,

BT Gl IS0 A LSRRI G el
c(D)ve (su-l)stelmes @mllyl as yher@jwtl@llmttwe)wbszcamd fodathe aneetnwt and/or
ﬁr%f b%& ﬁeréfgd" 1n|ﬁ%m§1[11£01§ “arfd @r 1{19’889 ngEQJSLSV gartlcularly as

gen cyano, ni‘tro,
d)er@eatldaajllly astunb;gubuauu@d fartha @eat@e-n@ aacli/k)y Iprop:bzla&s of allergy, asthma,

%ljﬁp%@{eh ahg?lap &9&1@%&%’ EISFJ&? t 9@9&5@4@3 ﬁlg%ﬁgﬁg)%ulng’abﬁe atherosclerotic
plgflm patlleklyd, asptablR- aalgaiak ?(cblsgdstﬁmﬂyd:axt @larealléfy Ivlsruhtl!ﬂfmy hypertrophy,
gf}ke%lgul{éﬂr%&ro% in) 5 ﬁl)llﬁy %I’H %1%2%(}}(21’[% r%st%%’se ’r%%(r&%[’oid arthritis,
d'rabd:t;c rﬁe(phr(ypa,th}Olr-rﬁalﬂdz Bowyldamtme\ﬂrohhsildmse@e,- Bherothrombosis and/or
ﬁﬁ%éﬁm%%%RQHXﬁ Froalkyloxycarbonyl or

roa I'CarD ony# The conpounds of formula (I) and
(1) are advantageously prepared by reacting sul fonyl '
¢ht owenleon Bjo wlatds tamhaese CAyoropowidshs desceihéd abpare (a@)thé preparation

bNenPLERRAGE R &P atﬁgrapém?c ba%ﬁ?ori %rophylactic treatment of allergic,
inflammatory and/or fibrotic diseases, particularly for the therapeutic and/or
prophylactic treatment of allergy, asthma, peripheral arterial occlusive disease, critical
limb ischemia, vulnerable atherosclerotic plaque patients, unstable angina, congestive
heart failure, left ventricular hypertrophy, ischemia reperfusion injury, stroke,
cardiomyopathy, restenosis, rheumatoid arthritis, diabetic nephropathy, irritable Bowel
Disease, Crohns’ disease, atherothrombosis and/or burns/ulcers in Diabetes/CLI. Such

medicaments comprise a compound as described above.

The invention also relates to the process and the intermediates for manufacturing the

compounds of formula (I) as well as the process for manufacturing the intermediates.

The inhibition of chymase by the compounds of the present invention can be

demonstrated by the peptide substrate assay as described hereinafter.

For the chymase a substrate was chosen containing the 4 amino acid peptide AAPF as a
standard substrate for chymotrypsin like compounds (succinyl-Ala-Ala-Pro-Phe-[7-
amino-4-methylcoumarin]; Lockhart BE, et al., “Recombinant human mast-cell chymase:
an improved procedure for expression in Pichia pastoris and purification of the highly
active enzyme.” Biotechnol Appl Biochem. published as immediate publication 26 May
2004 as manuscript BA20040074)). The peptide was synthesized with a purity of 95%
from Bachem, Bubendorf, Switzerland). Chymase purified from human skin mast cells
was obtained from Calbiochem (Merck Biosciences, San Diego, California, USA). The
assay buffer was 0.15 M NaCl, 0.05M, Tris HCI , 0.05% CHAPS (3-[(3-
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preferably sodi um hydride or an am ne base sel ected
fromthe group consisting of pyridine, picoline,

W@ eoososwpbam ne, di et hyl am ne, diisopropyl et hyl Bei/RR20§1050027

4- Ndi met hyl am nopyri di ne. The ppst preferred am nes
are pyridine and N, Ndi nmet hyl am nopyri di ne (DVAP). The
5101 ]
éﬁél\éﬁg% r8{>y153 H&F%ﬁﬂaoe om]ti p;f’ epsa% ‘é&@h%&%) Blﬁ{ﬁ&?ﬁﬁﬁﬂm
tihé¢ parindbe diuine tSkgaiey groofing iateetindl ohusess, 0.02mdt AoR etibairas, InM

o
gh%?% %bﬁ\/}f %Xﬁgeagyaa EPRSTIP PSR Ge Sh s Bl chae Qiiplate), with
] B@mefloluﬂffe:elt poah ermpatatienenamase ectivity iwas iBcatahigethe initial rate
di
8’[f 1%6556: Prefsceg%e %%4?91)%0612%%&@ 12) ?gm%mang}rgfér% 7a£r§1no 4-
frrethyiqmgn‘raelaa’e]leamd fiont theagbdtine. Shﬁulbunon eﬁdtel aonwtwmenmbnory
%or}ﬁ%%l?nlcdsgil I S ear%i%{(j ‘;é(f lglér\é\%ntehm?% a fotrlg/vgljte nce o &1&%% room te&nperature
& apssdyl kaxﬂﬁeumthamtatwlsﬁ sub‘Etrates dihie assytjf wahthen |sdetsd bB)admmn of the
ndlca 1y S a%mn of%&A " gbl e or can b e synthesized
]b ateror -t tsh M om napht hal ene or
Tﬁhe y@sm mhhmtoé tloazoivatompoongsoaafrtils poserd énvengivh \pesferably amount to
ParLLe ul fonyl chloride group
bom 60 ﬁOII dﬁsggﬁgﬂ agroflf g froﬁrﬁoan aryl lithiumsalt
reactl ng wi th sul fur dioxide foll owed by oxidation/
chl qrixaaiplon w th QCS@{ler)p%e sul furyl chloride or

N-chl orosuccinim de. Alternatively, an activated

ar orfati—¢ mclf'nn canh-bh-e acted with chlorosul fonic
acid Fd‘lamé"’s%lfur tni ox315de conpl ex such as SC3- DMF or
SC3-pyridine followed by clplorination with e.qg.

t hi qrssan®d ' 1 de. I Toge conmpounds (A) are either
comyercially avail able or can b e synthesized by

st atjeof -
Example 21 3

The compounds of formula (I) and/or their pharmaceutically acceptable salts can be used
as medicaments, e.g. in the form of pharmaceutical preparations for enteral, parenteral or
topical administration. They can be administered, for example, perorally, e.g. in the form
of tablets, coated tablets, dragées, hard and soft gelatine capsules, solutions, emulsions or
suspensions, rectally, e.g. in the form of suppositories, parenterally, e.g. in the form of
injection solutions or suspensions or infusion solutions, or topically, e.g. in the form of

ointments, creams or oils. Oral administration is preferred.

The production of the pharmaceutical preparations can be effected in a manner which
will be familiar to any person skilled in the art by bringing the described compounds of
formula I and/or their pharmaceutically acceptable salts, optionally in combination with
other therapeutically valuable substances, into a galenical administration form together
with suitable, non-toxic, inert, therapeutically compatible solid or liquid carrier materials

and, if desired, usual pharmaceutical adjuvants.

Suitable carrier materials are not only inorganic carrier materials, but also organic carrier

materials. Thus, for example, lactose, corn starch or derivatives thereof, talc, stearic acid
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the-art nethods. One option is to enpl oy hal ogenat ed
conpound (C) in a CGC bond form ng reactions such as

WO besBsoaki reacti on, where the halide is reacP€UERiI0D$050027

a suitably substituted boronic acid derivative in the
presence of a base and a pall adi um cat al yst.

tg gaqgagaﬁq)ealﬂ by F%% Rf Ha%érka‘fseﬁor (t%let"él,r ﬁoa?édt 'agfebs dragées and hard
e synt hesi zed by
etlmre- @I&)sulm &mltabifetdmdsmat&smudsc séngdlaa'b@vwsukeh ere, for example,

%E%H—: ql% &gxes,%g%ﬁa Sgillﬂl sQiLarf fléll}élo g) uen ]?e%dﬁ% on t}ie nature of

ese conpound
tHa:eacaEct mgaﬁtdu@m nof cafueys m1ghlts however, tErmtqtline}:l 1mthe'li®%bof soft gelatine

ngcgmtaﬁa% | %%%n%%?er%ps E?lger ?ﬂ?ﬁlle en gf cs:(glin %esl 'Qnsd sg s are, for

é)@lm}ﬂd’] e/va:tme glolyels saardéc nn\mﬁem%at i Gnitalfle a:htrerlr gnzﬁﬁrlals for injection

or fibr
scﬁltlons a’re, %’ ﬁxaﬁllgpl%evgaterh alco Sis (ho salgf'y’é:%rg ﬁ%d 1y &etable oils. Suitable

darserameterlamfbr ogipobitaries iass fiendxamplal Inaenabiréhardened oils, waxes, fats

ero cI e ot | ague p unst abl.e .angi na,
COCPn seénslt T ﬁelgg%u%fpo oEsr eglulta%P ca\l;%ehrtrpatgﬂiils for 1%p1cal preparations are

gllygerdks ephissynitisaioentl ayntbper glytszrldes hyiqlmggnateslt cnbk]ﬂaqmd waxes, liquid
Sit
G aBisp AT slsRERY Rl BRI Ot S Bgpiives.

di sease, atherothr orrb05| s and/ or bur ns/ulcers in
Uweﬂa e;teéueliz@;sl prédemuEves, wnttiag dvndr emmleiﬁ;ﬁmg agendd, cahbigegiyeimproving

%ﬁeﬁe ' o Vou%mg{ovfng?r ggr%t% l?seggt na r)}? th?lr“(e)sgi[n(l)ﬁlc pressure, buffer
sutdiapadsi enlubligeisnvelotriron atnﬁerrxaﬁlong ahlsts arel ab@sxidants come into

GA}}%{ era %%tisi)ﬁarn?a eutu:a}1 gxpasr’l conprising a conpound as
e above an PHECSUt i cal | y acceptabl e

exci pient. The i nventl on |i kew se enbraces conpounds
&ke desge bbdw @nagweinflef tmews (1) en apguritloalvwige limits depending on

the disease to be controlled, the age and the individual condition of the patient and the
mode of administration, and will, of course, be fitted to the individual requirements in
each particular case. For adult patients a daily dosage of about 1 to 1000 mg, especially
about 1 to 300 mg, comes into consideration. Depending on severity of the disease and
the precise pharmacokinetic profile the compound could be administered with one or

several daily dosage units, e.g. in 1 to 3 dosage units.

The pharmaceutical preparations conveniently contain about 1-500 mg, preferably 1-

100 mg, of a compound of formula (I).
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active substances for the treatnent and/or prophyl axis

w@R00al08®0gi c, inflammatory and/ or fibrotic di SREEEB2008/050027

particularly as therapeuticalj¥4gctive subst ances for

the treatnent and/or prophylaxis of allergy, asthma,

peri pheral arterial occlusi hsease, critical linb

i schem a, vul nerabl e ather&%%gg#%tic pl aque patients,

unst abl e angi na, congestive heart failure, |eft

VhatallowinglExampbesrserve ph il usirste hienpraseng perefitign onmpry datail. They are,
[ , ' .h e ' heumat oi d

R e B R R e e B LR el b1 - Bowe

Di sease, Crohns' di sease, atherothronbosis and/or

burns/ul cers in D abetes/CLI. The invention also

F%L§%£§ to the use of conpounds as described above for
e preparation of medicanents for the therapeutic

and/ or prophylactic treatnent of allergic,

Pl uenriamethyl-bewzodb] thiobhete 2 sdimeasad (4-peomé-Ctikiflubyomethyl-

éﬁ%lﬁﬁgn(ﬂerapeutic and/ or prophylactic treatnent of

gfgy, asthma, peripheral arterial occlusive

di sease, critical linb ischem a, vulnerable

at heroscl erotic plaque patients, fJunstabl e angi na,

congestive heart failure, 1% went ri cul ar

hypertrophy, ischenm a reperfu injury, stroke,

cardi onyopat hy, restenosis, rheungport arthritis,

di abeti c nephropathy, irritable Bosgl D sease, Crohns'

di sease, atherothronbosis and/ or /ulcers in

Di abetes/ CLI. Such nedi caments co \se a conmpound as

descri bed above. The invention al | ates to the

process and the internediates for nufacturing the

conmpounds of forrmula (1) as well &s the process for

manuf acturing the internediates.

To an ice cooled solution of 4-bromo-2-(trifluoromethyl)benzenamine (CAS 445-02-3,
18 g) in pyridine (25 ml) was added 5-fluoro-3-methylbenzo[b]thiophene-2-sulphonyl
chloride (CAS:404964-34-7, 2.0 g). The reaction mixture was stirred at rt for 72h,
concentrated under vacuum, and the residue was chromatographed over silica gel using
heptane/chloroform as eluent to obtain 5-fluoro-3-methyl-benzo[b]thiophene-2-sulfonic
acid (4-bromo-2-trifluoromethyl-phenyl)-amide (2.35 g) as a colourless solid. MS (ISN):
465.9, 468.0 (M-H)"

Example 2

5-Fluoro-3-methyl-benzo[b]thiophene-2-sulfonic acid (4-pyridin-4-yl-2-
trifluoromethyl-phenyl)-amide
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The inhibition of chymase by the conpounds of the
present invention can be denonstrated by the peptide

WG ayss@vL£ assay as descri bed hereinafter. ForP@€TEP2008/050027

chymase a substrate was chosepo§pnt aining the 4 am no
acid peptide AAPF as a standard substrate for
chynmotrypsin |i ke conpounds

(succinyl - Al a- Al a- Pro-Phe-[7- am no-4-nethyl coumarin];
Lockhart BE, et al., "Reconbinant human nast-cel |l
Shysmsgion ahsifiwor@d euethyldrmdaibéthfiepheas gredfenigncidd 4-bromo-2-

enfg{}:rr%n%%f gljt;éengHaﬂﬁld%)r é)g‘ﬁﬂt%@hcﬂfle‘%@gmﬁ 5%& éy 1@?!;)' i%9,2-

{limmasld e drape o int)atthemol 28 rrN/hyn@Z)Matasonamsﬂstun icptbonate solution (4.0

pur | %4@6%;8%%%&4} Ir}lger%g rhg‘r%] W@%%l mt}‘gqu? o é\i/ldt \Qnefr raﬁd) .
mm&epbmﬂﬁhoephlﬁc)@m\lmmrm@ﬁ B) wasstdded| The xgagtion mixture was
%ﬂ?e"ﬁ eﬂ%@a{:rf? hﬁﬂg?ﬂcﬁgﬁm( ﬁég%&}ér Bhagg efc?ecdesﬁrth §%91 acetafe. The

assay bufter was
Ng@h],c 1gyeB5Mre Wasl@dejlled, ar@l. @B eendtARS The residue was chromatographed

r[sflﬁa %I%ﬁ%@fﬁﬁ%ﬁ%&%%@&@{@ﬁ%ﬁt? 11 %e fiftd 9 (ﬁmd (0.35g)

wmllnmshrsblecttMﬁai[SPmﬁﬁﬂﬁaQM+H) 02mM AAPF- subst r at e I nM
Chymase at pH 7.4. The assay was performed in 96-wel |
E£$ﬁ§ z(Packard Optiplate), with a 0.05m volune at
roomtenperature. Chymase activity was indicated by

the initial rate of increase in fluorescence at o

34t ora Grme(hak benzaf blomiophere- 3 sulbniic d¢id M- 2, ediffomeipyodip-4-yl)-2-
ed fromthe substrate. Inhibition

gﬁﬁh&gw?@h&)ﬂﬁlg?%m bitory conpounds was read after

30 mn pre-incubation with the chymase at room

tenperature in assay bufferjw thout AAPF-substrate.

The assay was then starte addisti on of the
i ndi cated concentration o

This compound was prepared in analogy to Example 2 starting from 5-fluoro-3-methyl-
benzo[b]thiophene-2-sulfonic acid (4-bromo-2-trifluoromethyl-phenyl)-amide (0.12 g)
and 2,6-difluoropyridine-4-boronic acid (0.063 g) in 1,2-dimethoxyethane (1.5 ml),
ethanol (0.32 ml) and 2 M aqueous sodium carbonate solution (1.0 ml) with
tetrakis(triphenylphosphine)palladium (0.055 g) to obtain the title compound (0.055 g)
as a brownish solid. MS (ISP): 520.2 (M+ NH4)"

Example 4

5-Fluoro-3-methyl-benzo[b]thiophene-2-sulfonic acid [4-(3-fluoro-pyridin-4-yl)-2-
trifluoromethyl-phenyl]-amide
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The 1 C50 val ues of the active conpounds of the present
i nvention preferably anbunt to about 1000 to 1nM

we@sos#ahd y about 30 to 1 nM The conpounds of PEDEP29D$050027

(1) and/or their pharmaceutically acceptable salts can
be used as nedi caments, e.g. in the form of

phar maceuti cal preparations.for enteral, parenteral or
topi cal adm ni stration. T'éy|can be adm ni stered, for
exanpl e, perorally, e.g. inwthesfgrm of tablets,
coated tablets, dragees, hard ag of t gel atine

capsul es, solutions, enulsions or sﬁ; nsi ons,
rectally, e.g. in the formof suppo®itories,
parenterally, e.g. in the formof i tion solutions
or suspensions or infusion solution r topically,
e.g. in the formof ointnents, crea r oils. Oal
adm nistration is preferred. The preduction of the
pharmaceuti cal preparations can be effected in a
manner which will be famliar to any person skilled in
the art by bringing the described conpounds of fornula
| and/or their pharmaceutically acceptable salts,
Shisicomaphyd Was pisiivied a1 fehogyi to ixempler2 sdignafent $-dapray3-methyl-

Féﬂzﬂﬂﬂ klﬁo@#ﬂﬁlﬁﬂﬁﬁﬁic dcﬂf (gl—lgr’o%—?—Wiﬁ@éroﬁ%?ﬂé/g—ip?%ﬁﬂ)t—ﬁﬁme (0.12 g)

ormtoge er wt sulta non-t oxl c,
vk -dperanytidineyt-botiopit dcbl lydsak i( @00k g)l indud-dineethexyethane (1.5 ml),
igl j ' , LaBGeut ,
AR08 A0 LSRRGS RUBLORESHL LRl
tetrakigénipbenysrhoisghrinepgpakadiamng 0.0bQ &) @l absain it ccomapratindr(0.025 g)

%%%ﬁmb@%ﬁﬁggﬁﬁ§$%gggkgéfgehgq{*actose, corn starch or

lo

I vative stearic acidor its salts
can be used as carrier materials for tablets, coated
Ewbnple$, dragees and hard gel atine capsul es. Suitable
carrier materials for soft gelatine capsules are, for

SRS LB X S Bl PO BB SRkG R 412

trifluoromethyl-phenyl]-amide

This compound was prepared in analogy to Example 2 starting from 5-fluoro-3-methyl-
benzo[b]thiophene-2-sulfonic acid (4-bromo-2-trifluoromethyl-phenyl)-amide(0.12 g)
and 2-fluoropyridine-4-boronic acid (0.072 g) in 1,2-dimethoxyethane (1.5 ml), ethanol
(0.32 ml) and 2 M aqueous sodium carbonate solution (1.0 ml) with
tetrakis(triphenylphosphine)palladium (0.065 g) to obtain the title compound (0.085 g)
as a colourless foam. MS (ISN): 483.4 (M-H)"



the active ingredient no carriers mght, however, be
required in the case of soft gel atine capsules).
w@aiosakoed carrier materials for the producti onP@F/EP2008/050027

solutions and syrups are, for exanple, water, polyols,
sucrose, invert sugar. Suitable carrier materials for
E£%§%$ion solutions are, for exanple, water, alcohols,
ol'yol's, glycerol and vegetable oils. Suitable carrier
materials for suppositories are, for exanple, natura
o linao chemethyb bkiszo [ dikiepherfea-suléodc sadi4-pygdineB -ple 2-

LUl d |l yals. Suitable carrier materials for topical
%Pgﬁg?%ﬁﬁg%gth%§6P§%erides, sem -synt hetic and
synthetic glycerides, hydrogenated oils, |iquid waxes,
liquid paraffins, liquid f y al cohols, sterols,

pol yet hyl ene gl ycols and ggl ivatives. Usua
stabilizers, preservatives,
agents, consistency- inp rovin At S0
flavour-inproving agents, salts for %
osnotic pressure, buffer substances;
col orants and naski ng agents and ant
into consideration as pharnmaceutica gdj uvants. The
dosage of the conpounds of fornula can vary within
wide [imts depending on the disease to be controll ed,
the age and the individual condition of the patient
and the node of adm nistration, and will, of course,
be fitted to the individual requirenents in each

SEASUO P SRR AL M Al gt i
bonresblilnephaneriss

=i dants cone

mia:taicwh(4—@em&th@u@nméwaphm;yqbammé&10 g

' [ =0k j rooti

ShEETS P D BIEISS S0P TR ARSI Aol 0220
aiad 2 Y dosayesadnim sarbengte splution {@8 lgwghge units.
tetrakis(triphenylphosphine)palladium (0.050 g) to obtain the title compound (0.086 g)

as a colourless solid. MS (ISP): 467.0 (M+H)"
Example 7

5-Fluoro-3-methyl-benzo[b]thiophene-2-sulfonic acid [4-(6-methoxy-pyridin-3-yl)-2-
trifluoromethyl-phenyl]-amide

This compound was prepared in analogy to Example 2 starting from 5-fluoro-3-methyl-
benzo[b]thiophene-2-sulfonic acid (4-bromo-2-trifluoromethyl-phenyl)-amide(0.10 g)
and 2-methoxy-5-pyridineboronic acid (0.065 g) in 1,2-dimethoxyethane (1.5 ml),

ethanol (0.32 ml) and 2 M aqueous sodium carbonate solution (0.8 ml) with
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The pharmaceutical preparations conveniently contain
about 1-500 ng, preferably 1- 100 ng, of a conpound of

WO 2008108404 | ) . Exanpl es The fol | ow ng Exanpl es SRCT/EP1008/050027

illustrate the present inventign in nore detail. They
are, however, not intended to [imt its scope in any

%*‘EF%“B%%OEI;‘%H@@%%%WR.012 BLifebssi e il compaupd (0081 )
ke mlaumtes2sdlidi MuGBBEohy(Hehyl ) - ami de To an ice
cool ed sol ution of
% mg- 2- (trifluoromethyl)benzenam ne (CAS 445-02-3,

5 g@’ln pyridine (25 m) was added
5-fl uoro- 3- met hyl benzo[ b] t hi ophene- 2- sul phon
émhmrbcﬁem@(h«SbAJMth@phme-zsﬂfcgyic acithe4-ppamidiord-yl-2-

| ' rt for 72h, concentrated under
gg@&ﬁ%ﬁeﬁﬁgpﬁﬁgﬁiégf ue was chronatographed over
silica gel using heptane/ chloroformas eluent to
obtai n 5-fl uoro-3-net hyl - péhzo[ b] t hi ophene-2-sul fonic

acid (4-brono-2-trifluorofe | -ph f)-am de (2.35 g)

as a colourless solid. M5 65 F9, 468.0 (MH)
Exanpl e 2 N

5- Fl uor o- 3- net hyl - benzo[ b] t hi ophene-27ysul foni c acid
(4-pyridin-4-yl-2- trifluoronethyl= [)-am deA
suspensi on of
5-fl uoro- 3- et hyl - benzo[ b] t hi ophene | fonic acid
(4-brono-2- trifluoronethyl - phenyl) m de(0.5 g) and
4-pyridi neboronic acid (0.197 g) in"1,2-

di met hoxyet hane (6 m ), ethanol (2 m) and 2M aqueous
sodi um car bonate solution (4.0

This compound was prepared in analogy to Example 2 starting from 5-fluoro-3-methyl-
benzo[b]thiophene-2-sulfonic acid (4-bromo-2-trifluoromethyl-phenyl)-amide(0.10 g)
and pyrimidine-5-boronic acid (0.053 g) in 1,2-dimethoxyethane (1.5 ml), ethanol (0.32
ml) and 2 M aqueous sodium carbonate solution (0.8 ml) with
tetrakis(triphenylphosphine)palladium (0.012 g) to obtain the title compound (0.045 g)
as a colourless solid. MS (ISN): 466.1 (M-H)"

Example 9

5-Fluoro-3-methyl-benzo[b]thiophene-2-sulfonic acid [4-(2-methoxy-pyrimidin-5-yl)-
2-trifluoromethyl-phenyl]-amide
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m) was degassed 3-4 tines to rempve oxygen, then
tetraki s(triphenyl phosphine)pal | adi um (0. 065 g) was

W@ aass400he reacti on m xture was stirred at SOPOIZEP29PS/050027

3h, quenched with ice/water, awj extracted wth ethyl
acetate. The organic |ayers were washed, dri ed and
‘gﬁ{;%&&) @193\%5 1{!}'@5 JeS?ﬂ Qﬂr%ﬁ e%%?/ lE%!é‘rgg{F’z:sgﬁggg n-}‘l%%o-s-methyl-
béytza{ti tltlhldldnletﬂ mlfwmwuh(d wr@)nﬁ&gl)lﬂwomeﬁeﬁpbm;éhamide(o 10 g)

IOV RN G ————

{:thal(l(ﬂ (63dinfl) erod Z)l\/bglquedunsoﬁ-uyh)ca@onate solution (1 0 ml) w1th
tra ﬁggf?gﬁrﬁﬁ%sﬂﬁné%hid&ﬁ%%ﬁ {o ob?%lrrmlg ?tﬁje (\:N%’?pound (0.064 g)

éséaﬂ@mtxgamﬂthyiﬁéhk698b1MMﬂﬁﬁhene 2- sulfonlc acid
(4-brono-2-trifluoronethyl-phenyl)-amde (0.12 g) and
% %ngmfbuoropyrldlne 4-boronic acid (0.063 g) in

net hoxyethane (1.5 m ), ethanol (0.32 m) and 2M
aqueous sodi um carbonate solution (1.0 m) wth
5d’ﬂu(&b+3§>(lllerhybbemm lilvie phénee)-pafdradaaidn 4-(5-086rogyridin-3-yl)-2-

o5 -GS PS, (£,.955 ) 25 oo

5 Fluoro 3-net hyl - benzo[ b] t hi ophene- 2-sul fonic acid
[4-(3-fluoro-pyridin-4-yl)-2- trifluoromethyl-phenyl]
-am deThi s conpound was pr ed i p anal ogy to Exanple
2 starting from 5-fl uoro- 3x
b] t hi ophene-2-sul fonic acid
(4-brono-2-trifluoronethyl-pheny

apide (0. 12 g)

Z s

This compound was prepared in analogy to Example 2 starting from 5-fluoro-3-methyl-
benzo[b]thiophene-2-sulfonic acid (4-bromo-2-trifluoromethyl-phenyl)-amide(0.12 g)
and 5-fluoropyridine-3-boronic acid (0.072 g) in 1,2-dimethoxyethane (1.5 ml), ethanol
(0.32 ml) and 2 M aqueous sodium carbonate solution (1.0 ml) with
tetrakis(triphenylphosphine)palladium (0.015 g) to obtain the title compound (0.065 g)
as a colourless solid. MS (ISP): 485.3 (M+H)"

Example 11

5-Fluoro-3-methyl-benzo[b]thiophene-2-sulfonic acid [4-(6-fluoro-pyridin-3-yl)-2-
trifluoromethyl-phenyl]-amide
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and 3-fluoropyridi ne-4-boronic acid hydrate (0.061 Q)
in 1,2-di net hoxyethane (1.5 m), ethanol (0.32 nm) and

WQRroamswous sodi um car bonate solution (1.0 m)PEI/EP2008/050027

tetrakis(triphenyl phosphi ne)pal | adi um (0. 050 g) to
obtain the title conmpound (0.0 g) as a yellow sh
foam WMS (I1SP): 485.3 (Mt + Exanple 5

5- Fl uor o- 3- et hyl - benzo[ b]thi pphenes2-sul foni c acid
[4-(2-fluoro-pyridin-4-yl)¥ i onet hyl - phenyl |
-am de This conpound was prepar wanal ogy to

Exanple 2 starting fron15-f|uoro-3-nﬁ/ benzol

b] t hi ophene- 2-sul fonic acid °/
(4-brono-2-trifluoronethyl-phenyl)-afgde(0.12 g) and
2-fluoropyridine-4-boronic acid (0.0 in

1, 2-di net hoxyet hane (1.5 m), ethanol .32 mM) and 2M

aqueous sodi um carbonate solution (10 m) wth

tetraki s(tri phenyl phosphi ne) pal | adi um (0.065 g) to

obtain the title conpound (0.085 g) as a col ourl ess

foam MS (ISN): 483.4 (M H) Exanple 6

5- Fl uor o- 3- net hyl - benzo[ b] t hi ophene- 2-sul foni c aci d
Thisggwipaind gayprepared in analegydadxpyplegheniing fram durrg-g-methyl-
PR, MR MR [ 0 RO AL CERTRLR R ek a2

IX thyl benzo[ b]thi ophene-
aied 2 flparapyodines-beioniaasidiPed /Ay ipherdimpthenydleqs. (19 mb), ethanol

i e ) ‘
(052 SO SRR ARG AELEpe SRl (DD g 2m
tetfalsisUs P phosplineeakadiurmd D01 § ghto(abt@n e tithi ¢ompound (0.070 g)
as a colourless solid. MS (ISP): 485.3 (M+H)"

Example 12

5-Fluoro-3-methyl-benzo[b]thiophene-2-sulfonic acid [4-(1-oxy-pyridin-4-yl)-2-
trifluoromethyl-phenyl]-amide

To a solution of 5-fluoro-3-methyl-benzo[b]thiophene-2-sulfonic acid (4-pyridin-4-yl-2-
trifluoromethyl-phenyl)-amide (cf. Example 2, 0.27 g) in chloroform (5.0 ml) was added
m-chloroperbenzoic acid 85 % (0.195 g). The reaction mixture was stirred at rt for 4h
and washed with bicarbonate solution. The organic phase was dried over magnesium
sulphate and concentrated. The residue was chromatographed on a silica gel column (10
g) using dichloromethane /methanol as eluent to obtain the title compound (0.065 g) as
yellow foam. MS (ISP): 483.4 (M+H)"
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tetraki s(tri phenyl phosphi ne) pal | adi um (0.050 g) to
obtain the title conpound (0.086 g) as a col ourl ess

W@ i0Bas40Ms (1 SP): 467.0 (MtH) + Exanple 7 PCT/EP2008/050027

5- Fl uor o- 3- net hyl - benzol[ b] t hi ophene-2-sul fonic acid
[ 4- (6-nmet hoxy-pyridin-3-yl)-2-"trifluoronethyl-phenyl]
Egﬂ%%glghis conpound was prepared in analogy to

a e 2 starting from 5-fl uoro-3-net hyl benzo[
b] t hi ophene- 2-sul fonic acid
p-Flumrorfomethyt-benaedb lohiephse- hinefyiiy aadi Hefethylolighylarethyl-4-
2-qﬁtngxy1§&kQ[iqhgeboronic acid (0.065 g) in
RY%-Hin%h%ox? thane (1.5 M), ethanol (0.32 m) and 2M
aqueous sodi um carbonate solution (0.8 m)

wi t ht et raki s(tri phenyl ph fne)pal | adium (0.012 g) to
obtain the title conpound . s-a col ourl ess
solid. M5 (ISP): 497.3 (MtH) + le 8

5- Fl uor o- 3- net hyl - benzo[ b] t hi ophenei2-sul f oni ¢ acid
(4-pyrimdin-5-yl-2- trifluoronet%y - phenyl ) - am de
Thi s conpound was prepared in ana to Exanple 2
starting from 5-fl uoro-3-nethyl ben
b] t hi ophene- 2-sul fonic acid
(4-brono-2-trifluoronethyl-phenyl)-/am de(0.10 g) and
pyri ni di ne-5-boronic acid (0.053 gJ in

1, 2-di met hoxyethane (1.5 m ), ethanol (0.32 nl) and 2M
aqueous sodi um carbonate solution (0.8 mM) wth

tetraki s(tri phenyl phosphi ne)pal | adium (0.012 g) to

obt ai B g Iﬂ—k&e ﬁ.emm%iﬁbgh&%@-galmc RiEOL-ONhESS
solid: Nsﬁ)ls V486, 1 (M

methylsulfanylmethyl-phenyl)-amide

This compound was prepared in analogy to Example 1 starting from 4-bromo-2-
methylsulfanylmethyl-phenylamine (Allen, David George; Eldred, Colin David; Judkins,
Brian David; Mitchell, William Leonard, WO 9749699, 4.6 g) and 5-fluoro-3-
methylbenzo[b]thiophene-2-sulphonyl chloride (1.06 g) to obtain the desired compound
(1.3 g) as a brownish solid. MS (ISN): 458.1, 460.0 (M-H)"

b) 5-Fluoro-3-methyl-benzo[b]thiophene-2-sulfonic acid (2-
methylsulfanylmethyl-4-pyridin-4-yl-phenyl)-amide.
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Exanple 9
5- Fl uor o- 3- net hyl - benzo[ b] t hi ophene- 2-sul fonic acid

WQ 2008884084 hoxy- pyri m di n-5-yl) - PCT/EP2008/050027

2-trifluoronethyl-phenyl] -amgdeThis conpound was
prepared in anal ogy to Exanpl e starting from

G e L
lzerrrfaﬂﬁ d)iyil'&nper—$uiﬁodicnaetxb(ﬂdvﬁomoabinmbtl(nlﬂsﬂﬁﬁylg)etlilyrh—phenyl?z-amide

b RIS O 17y ST T Mol
e}t arakd B dquiepinesodiyph ospbnate ygdatidatl mh with 012 g) to

gegrlta?% &rlkgg?yﬁ@b}ﬁllﬁggggﬂggﬂ &?O%@ é)x%) n%?%m ?lbect?tlleoyornlq?osu%d (0.153 g)
& FHroomehIeast( Oy 53 pPerMb[ISN) M Ehevhdd 2- sul fonic aci d
[4-(5-fluoro-pyridin-3-yl)-2- trifluoromethyl-phenyl]
E%[Hg%l]gllhi s conpound was prepared in analogy to

anpl'eé 2 starting from 5-fl uoro-3-net hyl benzo[
b] t hi ophene-2-sul fonic acid
p-Flinrordom2thyl-behaedb omepher e- Hafoniy acdd He(ethah2sudfindngthyl-4-

- f.h.uoy gpwr i divne-.3-boronic acid (0.072 g) in
g??é%%{éﬁ 6?§Qfﬁ%§% (1.5 m), ethanol (0.32 m) and 2M
aqueous sodi um carbonate solution (1.0 m) wth

tetraki s(tri phenyl phosphi ne) pal | adiwm»r(0.015 g) to
obtain the title conpound P65 g) @as a colourl ess
solid. M5 (I1SP): 485.3 (Mt le 11

5- Fl uor o- 3- net hyl - benzo[ b] t hi op N sul fonic acid
[4-(6-fluoro-pyridin-3-yl)-2- o=g=0

a) 5-Fluoro-3-methyl-benzo[b]thiophene-2-sulfonic acid (4-bromo-2-
methanesulfinylmethyl-phenyl)-amide.

To a solution of 5-fluoro-3-methyl-benzo[b]thiophene-2-sulfonic acid (4-bromo-2-
methylsulfanylmethyl-phenyl)-amide (0.46 g) (cf. example 13a) in chloroform (25 ml)
was added m-chloroperbenzoic acid 85 % (0.272 g). The reaction mixture was stirred at
rt for 18h, concentrated, and the crude residue was chromatographed on silica gel using
heptane/ethyl acetate as eluent to obtain the desired compound (0.31 g) as an off-white
solid. MS (ISN): 473.9, 476.0 (M-H)"
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trifluoronethyl-phenyl] -am deThis conpound was
prepared in analogy to Exanple 2 starting from

wWG26080841004 3- met hyl benzo[ b]t hi ophene- 2- sul f oni BCHEP2H08/050027

(4-bronD-2-trifIuoronethyl-phpgyj)-anide (0.12 g) and
2-fluoropyridine-5-boronic acid (0.072 g) in

1, 2-di net hoxyet hane (1.5 m), ethanol (0.32 m) and 2M
aqueous sodi um carbonate solution (1.0 mM) with
tetrakis(tri phenyl hosphlne) al l adium (0.015 g) to

obx ai p-Humgot3- meélybgmwlhbﬂdhlpp @ireR-eplfamic zrid ol-bipmheds

SQJ}%%?B g&h§?h§ éggﬁgzﬁg?gzl;pﬁéﬁng?saﬁfonic acid

[4-(]-oxy-pyridin-4-yl)-2- trifluoronethyl-phenyl]
-am de To a solution of
5-f|uoro-3-nethy| benzo[ b] t hi ophengg 2-sul fonic acid

(4-pyridin-4-yl-2- trifluog t hyl - enyI) -am de (cf.
Exanple 2, 0.27 g) in chl okQf 0 mM) was added
m chl or oper benzoic acid 85 % (0 9) The reaction

m xture was stirred at rt for 4h anc
bi car bonat e sol ution. The organi c_ppase was dried over
magnesi um sul phate and concentrate he residue was
chromat ogr aphed on a silica gel col (10 g) using

di chl or onet hane /et hanol as el uent /to obtain the

title conpound (0.065 g) as yellowdoam NS (I SP)

483. 4 (MrH) +Exanple 13

5- Fl uor o- 3- met hyl - benzo[ b] t hi ophene- 2-sul fonic acid

(2- met hyl sul f anyl et hyl - 4- pyri di n-4-yl - phenyl ) - am de.

aﬁ 5- Fl uor 0- 3- et hyl - benzo[ b] t hi ophene- 2- sul foni c aci d

7{ isispmpgLund was prepared in analogy to Example 2 starting from 5-fluoro-3-methyl-

washed with

benzo[b]thiophene-2-sulfonic acid (4-bromo-2-methanesulfinylmethyl-phenyl)-amide
(0.238 g) and 4-pyridineboronic acid (0.092 g) in 1,2-dimethoxyethane (10 ml), ethanol
(2 ml) and 2 M aqueous sodium carbonate solution (2 ml) with
tetrakis(triphenylphosphine)palladium (0.058 g) to obtain the title compound (0.077 g)
as a yellowish foam. MS (ISN): 473.3 (M-H)"

Example 15

5-Fluoro-3-methyl-benzo[b]thiophene-2-sulfonic acid (2-methanesulfonylmethyl-4-
pyridin-4-yl-phenyl)-amide

O=S=—=0
Nz |
™
I\IIH
O0=—=8=0
7 s

a) 5-Fluoro-3-methyl-benzo[b]thiophene-2-sulfonic acid (4-bromo-2-
methanesulfonylmethyl-phenyl)-amide
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nmet hyl sul f anyl net hyl - phenyl ) -am de This conmpound was
prepared in analogy to Exanple 1 starting from

wa2B08100L2- net hyl sul f anyl met hyl - phenyl am ne (PECT/BP2008/050027

Davi d George; Eldred, Colin Dayjd; Judkins, Brian
David; Mtchell, WIIliam Leonard, WO 9749699, 4.6 Q)
and 5-fl uoro- 3- nethylbenzo[b]thlophene 2-sul phonyl
chloride (1.06 g) to obtain the.desired conpound (1.3
g) as abrownish solid. M5 (LSN.._458.1, 460.0 (MH) b)
5- Fl uor o- 3- net hyl - benzo[b]thiﬁ:ﬂ ne-2-sul foni ¢ aci d
(2- nmet hyl sul fanyl net hyl - 4- pyr o|ﬂH4 yl - phenyl)

-am de. Thi s conpound was prepareﬁﬁln anal ogy to
Exanple 2 starting from 5-fl uoro-3=wet hyl benzo [ b]

t hi ophene-2-sul fonic acid
(4- br ono- 2- et hyl sul f anyl net hyl - pK ) -am de (0.23
g) and 4-pyridi neboronic acid (0.092%g) in

1, 2- dinethoxyethane (10 M), ethanol (2 nm) and 2M

FEHRaRar B TAASARERL MR g promo

nmﬂazﬂsmlfamwmteﬂtyl - @L‘Yh)p@mdd (046 ghBf.dxamp ea13bff lcsthfcfraa@S ml)
ARS8 0 ML Rt ot 103,81 38 by gy sred
{tdontihh amutratedu ;dnnlﬁhh yiudg reSpmelvms nhlztmyatogrhﬂrﬁ;dl on-glidagel using
ﬂ%:pt%‘w]z %H@ragetgtegﬁte 1?2)%%8{1 ?‘Il n%/eplﬁ%?%)&qu pﬁgﬁ@l ;39 _Qa%% a browmsh

Jadida M [IGN) o19P0c8% 492@ (Mellp- 3- met hyl - benzo[ b]
t hi ophene- 2-sul fonic acid (4-brono-2-

b) 5-Fluoro-3-methyl-benzo[b]thiophene-2-sulfonic acid (2-
methanesulfonylmethyl-4-pyridin-4-yl-phenyl)-amide

This compound was prepared in analogy to Example 2 starting from 5-fluoro-3-methyl-
benzo[b]thiophene-2-sulfonic acid (4-bromo-2-methanesulfonylmethyl-phenyl)-amide
(0.123 g) and 4-pyridineboronic acid (0.0462 g) in 1,2-dimethoxyethane (5 ml), ethanol
(1 ml) and 2 M aqueous sodium carbonate solution (2 ml) with
tetrakis(triphenylphosphine)palladium (0.035 g) to obtain the title compound (0.029 g)
as a yellowish foam. MS (ISN): 489.1 (M-H)"

Example 16

5-Fluoro-3-methyl-benzo[b]thiophene-2-sulfonic acid (2-ethyl-4-pyridin-4-yl-phenyl)-

amide.
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met hyl sul f anyl net hyl - phenyl ) -am de (0.46 g) (cf.
exanple 13a) in chloroform (25 nm) was added

wOor@Blstoper benzoi ¢ acid 85 % (0.272 g). The rREDEPING/050027

m xture was stirred at rt for J]8h, concentrated, and

the crude residue was chronmat ographed on silica ge

usi ng heptane/ ethyl acetate as eluent to obtain the

desi red conpound (0.31 g) as an off-white solid. M5

(ISN): 473.9, 476.0 (M H)b)

5)F| orditupr@- ﬁwrteﬁyl -berenatoltbppivnsphentoni- i fdomiocna@eiethyl-phenyl)-
(Arpr.omo- 2- et hanesul fi nyl met hyl - phenyl ) -am de This
conpound was prepared in analogy to Exanple 2 starting

from 5-fl uoro-3-nmethyl benzo [b] thiophene-2-sulfonic

aci d (4-brono- 2- et hanesul Fipyhpethyl - phenyl ) -am de
(0.238 g) and 4-pyridi neboroaci d (0.092 g) in
1, 2-di met hoxyet hane (10 ni), an QI/QZ m) and 2M

aqueous sodi um car bonat e solutlon./? m) with
tetraki s(tri phenyl phosphi ne) pal l-adizowy (0. 058 g) to
obtain the title conpound (0.077 g)_gs a yell ow sh
foam Ms (ISN): 473.3 (MH Exanpl
5- Fl uor o- 3- net hyl - benzo[ b] t hi oph -sul fonic acid
(2- met hanesul f onyl net hyl - 4- pyr|d| -4-yl - phenyl ) - am de
a) 5-Fl uoro-3-nethyl-benzo[ b] thlophene 2-sul fonic
acid (4-brono-2- et hanesul f onyl net hyl - phenyl)
Thisicaerpeurd was prepangd & analogy to Example [, starting from 4-bromo-2-

L, L110 f ne-2-
L

galplqce,ffyl clHrdp(2603a jn pym n¢ GrOMbY ey ¢io glptym,gag dgﬂl@é@ompound
s Xt %)'&s%%%ﬂ@& J‘ZMSQIQSJQS((MH@(M%NI%@ reaction

re was stirred

b) 5-Fluoro-3-methyl-benzo[b]thiophene-2-sulfonic acid (2-ethyl-4-pyridin-4-yl-
phenyl)-amide.

This product was prepared in analogy to Example 2 starting from 5-fluoro-3-methyl-
benzo[b]thiophene-2-sulfonic acid (4-bromo-2-ethyl-phenyl)-amide (0.10 g) and 4-
pyridineboronic acid (0.043 g) in 1,2-dimethoxyethane (1.5 ml), ethanol (0.25 ml) and 2
M aqueous sodium carbonate solution (0.9 ml) with
tetrakis(triphenylphosphine)palladium (0.013 g) to obtain the title compound (0.025 g)
as a yellowish foam. MS (ISP): 427.3 (M+H)"

Example 17

5-Fluoro-3-methyl-benzo[b]thiophene-2-sulfonic acid (4-bromo-2-trifluoromethoxy-
phenyl)-amide.
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rt for 18h, concentrated, and the crude residue was
chromat ographed on silica gel using heptane/ ethyl

WQe@Baswoas el uent to obtain the desired conpoREEP2008/050027

(0.138 g) as a brownish solid. %yB (ISN): 490.0, 492.0
(MH b)

5- Fl uor o- 3- et hyl - benzo[ b] t hi ophene- 2-sul fonic acid

(2- met hanesul f onyl nmet hyl - £* @ On7<-yl - phenyl)

-am de This conpound was prep d irh &analogy to
Exanple 2 starting from 5-fi uoro- e hyl benzo [ b]
t hi ophene- 2-sul fonic acid
(4- br ono- 2- net hanesul f onyl et hyl =
g) and 4-pyridi neboronic acid (0.0
1, 2-di met hoxyet hane (5 ml ), ethan 1 mM) and 2M
aqueous sodi um carbonate sol ution M) with

tetraki s(tri phenyl phosphi ne) pal | adi um (0.035 g) to
obtain the title conpound (0.029 g) as a yell ow sh
foam MsS (ISN): 489.1 (MH Exanple 16

5- Fl uor o- 3- net hyl - benzo[ b] thi ophene-2-sul fonic acid
%2 et hyl - 4-pyri di n-4-yl - phenyl ) - am de. a)

hisicompennd was piepatse i e gyHp Shanlke-12 stetiingdrang 4dupgno-2-
(A6 RRtRo:5 Mmeod@(y 11527800005 2 sB1Y) Sn§ SIMRYEY. Vs

prepared I n “anal 0g artln from

metiry&hmmﬂb @tmaﬁmsuh@op lcztslréQ—Zﬂig)zm pzrldlrg)(zérml) for 18h to
6&?8ge%%ﬁggﬁ%bgﬁln py |nem(%l %%ﬁ$? ?R$H4 50105030

Hﬂﬂéﬁﬁﬁthe desi red conpound (O 20 g) as a colourless
solid. M5 (I1SP): 445.0, 447.0 (MNH) +

Example 18

) -am de (0.123
g) in

5-Fluoro-3-methyl-benzo[b]thiophene-2-sulfonic acid (4-pyridin-4-yl-2-
trifluoromethoxy-phenyl)-amide

N/
~ (.
HE ¢
No 2O
4

B

This compound was prepared in analogy to example 2 starting from 5-fluoro-3-methyl-
benzo[b]thiophene-2-sulfonic acid (4-bromo-2-trifluoromethoxy-phenyl)-amide (0.075
g) and 4-pyridineboronic acid (0.029 g) in 1,2-dimethoxyethane (1.5 ml), ethanol (0.25
ml) and 2 M aqueous sodium carbonate solution (0.6 ml) with
tetrakis(triphenylphosphine)palladium (0.009 g) to obtain the title compound (0.055 g)
as a colourless solid. MS (ISP): 483.0 (M+H)"
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b) 5-Fl uoro- 3-net hyl - benzo[ b] t hi ophene-2-sul fonic acid
(2-ethyl -4-pyridin-4-yl phenyl) -am de. This product

woer@spsepar ed i n anal ogy to Exanple 2 starti ngP€T/BP2008/050027

5-fluoro-3-met hyl benzo[ b]thi ophene-2-sulfonic acid
(4- br ono- 2- et hyl - phenyl) -am de (0.10 g) and
ggﬁéﬁgﬁ eboronic acid (0.043 g) in 1, 2-di nmet hoxyet hane

. ni?, et hanol (0.25 nml) and 2 M aqueous sodi um
carbonate solution (0.9 m) wth
b-dluakisethybbemsd| blibiophéneel-pafdradadidn(4-pydid-4y1-plenyl)-amide
obtain the title conpound (0.025 g) as a yell ow sh
foam Ms (I1SP): 427.3 (M+tH) + Exanple 17
5- Fl uor o- 3- met hyl - benzo[ b] t hi ophene- 2-sul fonic acid
(4-brono-2-trifluoronmethoxyphenyl)- am de. This
conpound was prepared in anal to Exanple 1,
starting from 4-brono-2- (tri r t hoxy) aniline
(CAS: 175278-09-8, 2.82 g) an - fll uor o- 3-
net hyl benzo[ b] t hi ophene- 2- sul phory[lschl ori de (0.265 Q)
in pyridine (2.0 mM) for 18h to obfajn the desired
compound (0.12 g) as a colourless f M5 (1 SP)
501.0, 503.0 (M+NH4) + Exanple 18
5- Fl uor o- 3- et hyl - benzo[ b] t hi ophene-2~sul foni c aci d
(4-pyridin-4-yl-2- trifluoronethoxyyphenyl) -am de
Thi s conmpound was prepared in anal ogy to exanple 2

starting from 5-fl uoro-3-nethyl benzo[ o
To a solution of (4-pyridine-4-yl)aniline (CAS: 13296-04-3, 0.290 g) in dichloromethane

(12.0 ml) was added 5-fluoro-3-methylbenzo[b]thiophene-2-sulphonyl chloride (0.440
g) and DMAP (0.305 g). The reaction mixture was stirred at rt for 16 h, diluted with

dichloromethane (12 ml) and chromatographed on silica gel using heptane/ ethyl acetate
as eluent to obtain the title compound (0.205 g) as an off-white solid. MS (ISN): 397.1
(M-H)’

Example 20

5-Fluoro-3-methyl-benzo[b]thiophene-2-sulfonic acid (2-methanesulfonyl-4-piperidin-
4-yl-phenyl)-amide hydrochloride

HCI

a) 4-(4-Chloro-3-methanesulfonyl-phenyl)-pyridine
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25

b] t hi ophene- 2-sul fonic acid
(4-brono-2-trifluoromethoxy-phenyl) -amde (0.075 @)

W@rwWs484994 i di neboronic acid (0.029 g) in PCT/EP2008/050027

1, 2-di mret hoxyethane (1.5 m ), gthanol (0.25 m) and 2M
aqueous sodi um carbonate solutton (0.6 mM) wth

tetraki s(triphenyl phosphi ne) pal | adijum (0. 009 g) to
obtain the title conpound (0.05p g)\as a col ourless
solid. M5 (I1SP): 483.0 (MtH) tEX] < 19

5- Fl uor o- 3- met hyl - benzo[ b] t hi sulfonic acid
(4-pyridin-4-yl-phenyl)-am de soI ution of

5-fluoro- 3- et hyl benzo[ b] t hi ofgheng- 2- sul phonyl
chloride (0.440 g) and DVAP (Q._30% g). The reaction
m xture was stirred at rt for 1% h, diluted with
di chl oronet hane (12 m ) and chromat ographed on silica
ggﬁéo%ﬁ?té{]ghlgg(%te%ﬁ% (%W @ ﬁ&eﬁiﬁ@f%@rﬁo #NH‘.@% cljﬂQrogPltﬁghE] R%d (56 g)
Qt| SN) °C.341g, r@u@ﬂmg—j)m@mnplb ée@@d to 130 °C for 16h.  After cooling, the mixture
I
Eane élgﬁsgkﬁlupqg %R[sgﬂrr%cg cQME&sF@O rﬁ@ Iu? étﬁnﬁ%k/v% continued
drfoﬁhd:ro’xol rdmunes( YA h@htbloudess presipiareesas cbliﬁyd; yHfdtrgtion. The wet

AU d 0L B8] { PP H]I4dlgﬁlb Qﬁﬂ?eegl: %%%gﬁ&m We r, %ggg% organic

porti onw se oros omc aci )
rﬂm@e mas diied oyl eviaponated toasyriesatidd @) oThe drlerbnﬁnurelciﬂi. isomers was

é\g Eo%eld‘iﬁ ‘i‘g& @0 dqﬁL? gré%géeg:ﬁ a‘é“g%tiﬁﬁ ;3? roiug}n%ylﬁf rt(? 554 @g@ Water (100
oohtTheueattioorwaa ekathetmar, 3d the ptvesit date. bwlaod rctnecs NaOH were
RiRY'H 'k&%t e \f\@ﬁpe(fﬁjulreeactb%g}ob% Jn'dI tht EPI' 2%, 9T|'ﬁ1evflg§ction mixture was

then stirred over night at rt and pH 9, acidified with conc. HCI to pH1, and cooled down.

The precipitate was filtered off, washed with cold water and dried over P205 under high
vacuum over night to obtain a colourless sulfinic acid derivative (10.5 g). This acid was
dissolved in DMF (100 ml), methyl iodide (13 g) was added, followed by potassium
carbonate (14.0 g). The reaction mixture was stirred at rt overnight, and concentrated
under high vacuum. To the residue was added water and extracted with tert-butylmethyl
ether. The organics were washed, dried and concentrated. The residue was
chromatographed over silica gel using cyclohexane/ethyl acetate as eluent to produce the
methylsulfonyl derivative (9.1 g) which was still a mixture of 2 isomers. This mixture (9.0
g) was dissolved in dimethoxyethane (400 ml) and ethanol (90 ml) and displaced with
2M aqueous sodium carbonate solution (200 ml). The reaction mixture was degassed a
few times, and tetrakis(triphenylphosphine)palladium (3.0 g) was added. The mixture
was heated to 80 °C for 16h and concentrated to dryness. The residue was taken up in
dichloromethane/water, extracted, dried and concentrated. The solid residue was taken
up in ether, filtered, washed and dried to obtain the desired compound (5.54 g) as off-
white crystals. MS (EI): 267.1 (M)

b)  Benzyl-(2-methanesulfonyl-4-pyridin-4-yl-phenyl)-amine
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filter cake was taken up in dichloronmethane, separated
fromthe water, and the organi c phase was dried and

weaposaved to dryness ( 14. 1 g). The dried nPEI/EP0%650027

2 isonmers was dissolved in THF,{20 m) and added to a
solution of sodiumsulfite (1573 g) in water (100 m).
The reaction was exotherm c, and_the pH went down. Ice
and cone. NaOH were added Reep ke ¢t enper at ure at
20-30 0OC and the pH at ca. he Jeaclion m xture was
then stirred over night at rt ang pr ,\})aci dified with
cone. HC to pH, and cool ed do e precipitate was
filtered off, washed with cold wat¥r and dried over
P206 under hi gh vacuum over night 10 obtain a
col ourl ess sulfinic acid derivat@e }10.5 g). This
acid was dissolved in DVMF (100 et hyl 1 odide (13
g) was added, followed by potassi carbonate ( 14.0

The reaction m xture was stirred at rt overnight,

[
ﬁ&ﬂﬁ%@ﬂi&?@??&%ﬁ% A HBE den 6 py i £5 b7 My Pamine
Bembrvgaheasd et “wefehély c0d¢qn@tatednmdcnhugb waguamnadl hérlh;eldue was
10 W a

e AR o BBl Ao SRR M wore
Weshe:yll @mdfmdwbnd@mam thmes(i@ueiwgs)chm@mgmahectom pilicaggel with

f S r

g%ﬁ% /&hg acgtaf 2 ﬁeﬁ?ﬁg 18 ygpﬁgﬁégt%ﬁ&%%ﬁ(:aogsnxggr& o1 te(% §18d the
msyduantysullspcﬂ froedmedhholZavherqo ebtasn Eh@dieumdcr@n‘qmmaﬂéS 75 g) asan

Ut 02 II on m xture was degassed a
?@W ljfe(r%gg(?' lg%cfﬁ%t?iagk}lle@(/lt ri phenyl phosphi ne) pal | adi um
(3.0 g) was added. The mi xture was heated to 80 OC for
d6h anMdetbormsefanyhdayridon-drypbseylaTing r esi due was t aken
up in dichloronethane/water, extracted, dried and
concentrated. The solid residue was taken

\\S/
-\
o)

>

\

Vs
\

To a solution of benzyl-(2-methanesulfonyl-4-pyridin-4-yl-phenyl)-amine (2.0 g) in
dioxane /methanol 1:1 (100 ml) was added 2N HCI (5 ml) and palladium black (1.0 g).
The reaction mixture was hydrogenated at 1.1 bar and rt for 18h. The catalyst was filtered
off over a microfilter and washed with methanol. The filtrate was evaporated to dryness
to obtain the desired compound (1.45 g) as a yellowish solid. MS (ISP): 249.1 (M+H)"

d)  2-Methanesulfonyl-4-piperidin-4-yl-phenylamine; compound with acetic acid
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up in ether, filtered, washed and dried to obtain the
desired conpound (5.54 g) as offwhite crystals. M

W@ R0308@67. 1 (M Db) PCT/EP2008/050027

Benzyl - (2- met hanesul f onyl - 4- pygddln 4-yl - phenyl)

-am neA suspensi on of

4- (4-chl oro- 3- nethanesulfoan-Ehenyl) pyridin(5.5 g)

in benzylamne (23 m) was g/to 160 OC for 4h,

concentrated under high vaetygrS{he residue was

quenched with ice/water a tré&ctesg wth ethyl

acetate. The organic |aye #ere waghed, dried and

concentrated; the residue was chro graphed on

silica gel with heptane/ Tyl acét at e©HThe conpound

contai ning fractions were|evaporated, and the residue

crystallized from nmet hano et her to obtain the

desi red conpound (5.75 Q) as an off-white solid. M5

(1SP): 339.1 (MtH) + ¢)

2- Met hanesul f onyl - 4- pyri di n- 4-yl - phenyl am ne To a

sol ution of

benzyl - (2- net hanesul f onyl - 4- pyri di n- 4- phenyl ) - am ne

{augpegyion af eirostesIE A FI-4-v1-Dben NG4S /& ebes! Brsinum
1d @di &

?n%% u(?é%n%@ggr < éie(%g trﬁe{m/v% ﬁ}gfoée]qg{%dg%]i 113*3??1{@@& (LR)'P 8h. The

nqaetlcuhmaity@twmgolﬁd lte &y liered pveywenicepiies mabhad with agetic acid, and

%&Q%at\é\a kl“d EJE%&BhtamTJB@ titlk '861{125&11&!‘@)9899 %@9'&1 9{3&115\9

dryness to aln ound (
aperithows Qhwsl,@’l NS (I8B): (2I3$FPXM+27H)§ 1 (MFH) + d)
2- Met hanesul f onyl - 4- pi peri di n-4-yl - phenyl am ne;
npound t I ¢ }
P han%) \é\%lqu%lgglejt %E@?F%ﬁgﬁﬁsﬁfeﬂg) ly&girlrrllené carboxxtf)hc acid tert
bﬁ@1ﬁﬁﬁt|nun1OX|de (0.70 g) in acetic acid (15 m ) mas
hydrogenated at 1.1 bar and 80 MG for 8h. The reaction
m xture was cooled to rt, fi : ' [
washed with acetic acid,

yel | ow

To a solution of 2-methanesulfonyl-4-piperidin-4-yl-phenylamine; compound with
acetic acid (1.5 g) in dichloromethane (30 ml) was added di-tert-butylcarbonate (1.15 g)
and saturated aqueous sodium carbonate solution (10 ml). The reaction mixture was
stirred at rt for 3h and extracted with dichloromethane. The organic phases were dried
and concentrated, and the residue was chromatographed on silica gel using heptane/ethyl
acetate as eluent to obtain the desired compound (0.64 g) as an off-white solid. MS (ISP):
355.1 (M+H)"

f) 4-[4-(5-Fluoro-3-methyl-benzo[b]thiophene-2-sulfonylamino)-3-
methanesulfonyl-phenyl|-piperidine-1-carboxylic acid tert-butyl ester
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anor phous powder. MsS (I1SP): 255.4 (MtH) + e)

4- (4- Am no- 3- net hanesul f onyl - phenyl ) - pi peri di ne-1-carb
w@200B/08400ci d tertbutyl ester To a sol uti on of PCI/EP2008/050027

2- et hanesul f onyl - 4- pi peri di n- §1yl phenyl am ne;

conmpound with acetic acid (1.5 i n di chl or onet hane

(30 M) was added di-tert-put Ic. bonate (1.15 g) and

saturat ed aqueous sodi um CoSOl ution (10 m).

The reaction m xture was stirred amgt for 3h and

extracted with dichl oromet hane. T (ganl c phases
were dried and concentrated, and t resi due was
chr omat ogr aphed on silica gel usi hept ane/ et hyl

acetate as eluent to obtain the desired conpound (0.64
g) as an off-white solid. M5 (1SP)_J 355.1 (MrH) + f)
4-[4-(5-FIuoro-3-nethy|-benzo[b]tﬁLQPhene-Z-sulfonylam
i no) - 3-
met hanesul f onyl - phenyl ] - pi peri di ne-| -carboxylic acid

- i 1€ : 1Si f :
B b B oY g SR B RO 8 R B T h R AL B in
onelot¢ BMIQ (vad) wabadded 4-(4-amino-3-methanesu fonyljphenyl) -piperidine-1-
bt ARG L ARLTAnGSY 1000 E@A@g%upe WIS BEEEAANES bEHDR

acu tert est e mxture was
emmurtﬁsednéa s@uBon G- ﬂt@tro gemmh BE) bhhl@phergﬂol -stlpbenyl chloride

07'%9 é:? 1?88‘@%3 Mf(ﬁ '@128{1 dﬁg(,rl] g{@ags(e Liflh%l?%ﬁﬁgré l’l’llét(}jll’e was
siiroglstgefor Thequesduddi w.mth mebwatmrél NS L stnidrexeraicted with efhyt acetate.
%H? ﬂﬂ;‘iﬁﬁﬁl%s WePJ‘wAsﬁ%‘%‘eS Lhd Ohdddrae N gGiE fe@&]}i]lg gvas

acetate e organic é;ﬁases Were was
chrostitegnaphed mmlmtgeld;su@'icbptdme/ elthsé Rchtie waguent to obtain the

§05,0885,3085 ‘?124@2%@%?@ f%%}f%l?%“%ﬁ‘g d3h G ERIANG ) 1BMhe (0.237 )

acetate
to obtain the desired compound (0.025 g) as a yellowish foam. MS (ISN): 581.3 (M-H)"

g) 5-Fluoro-3-methyl-benzo[b]thiophene-2-sulfonic acid (2-methanesulfonyl-
4-piperidin-4-yl-phenyl)-amide hydrochloride

A solution of 4-[4-(5-fluoro-3-methyl-benzo[b]thiophene-2-sulfonylamino)-3-
methanesulfonyl-phenyl]-piperidine-1-carboxylic acid tert-butyl ester (0.025 g) in ethyl
acetate (1 ml) was treated with 2.5 N HCl/ethyl acetate (2 ml). The reaction mixture was
stirred at rt for 2h. Ether (20 ml) was added, the precipitate was filtered off, washed with
ether and dried under high vacuum over P,Os to obtain the title compound (0.020 g) asa
yellowish powder. MS (ISP): 483.3 (M+H)"

Example 21

5-Fluoro-3-methyl-benzo[b]thiophene-2-sulfonic acid (2-methanesulfonyl-4-piperidin-
4-yl-phenyl)-amide
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desi red conpound (0.0.025 g)
nmet hyl benzol[ b] t hi ophene- 2- sul phonyl chl oride (0.237 g)

W@ 2008/0840H t he desired conpound (0.025 g) as aPCT/EP2008/050027

yel l owi sh foam M5 (ISN): 581.3 (MH 9)
5- Fl uor o- 3- et hyl - benzo[ b] t hi ophene- 2-sul fonic acid
(2- met hanesul fonyl - 4- plper|d|n 4-yl - phenyl ) -am de

hydrochl ori de A sol ution
4-[4- (5-fluoro-3-net hyl -be ophene-z-sulfonylam

i no) - 3- AN LN
nmet hanesul f onyl - phenyl ] - plperldlne
tert-butyl ester (0.025 g) in ethyl
was treated with 2.5 N HC/ et hyl
reaction m xture was stirred at rt 2h. Ether (20

m) was added, the precipitate was{filtered off,

washed with ether and dried under hiigh vacuum over

P26 to obtain the title conmpound (0.020 g) as a

yel | om sh powder. M5 (ISP): 483.3 (MtH) + Exanple 2 1

5- Fl uor o- 3- et hyl - benzo[ b] t hi ophene- 2-sul fonic acid

( 2- met hanesul f onyl - 4- pi peri di n-

ifwarp’rﬁemeﬂyy hnm@élslﬂmpggw 2331#@1111\@/40%%m[@pﬁw%pﬁéwélperldln-

Ph&ﬁﬁ'}ny f&%'hgdl(oghﬁfd'a %&eﬁ Ii%‘ﬂ) %n%') R%E hel {Plr%u h an HPLC-

boxylic acid
efate ( 1 nl)
adetate (2 m). The

roc anmpl e
l)nnwa@h m@tpmw%wghr%mmm@m qumwhtr hﬂe compound (3mg) as an off-
RRRL AT Mk efepat gh/5f +aC|d to obtain the title
conpound ( § E%was aégﬁ &hlte foam Ms (1SP): 483.3
éw%kb + Exanple 22 Napht hal ene- 2-sul fonic acid
gampleRAnesul f onyl - 4- pyri di n- 4-yl - phenyl )-ani de To a
sol ution of

- |
g&gﬁﬂ%ﬁﬁﬁg%?ﬂf@ﬁ% acid (Q%étﬂhﬂesﬂffyﬁylghﬁﬁﬂlﬁ‘@ ﬁ%h(eﬁ;ll) amide

0
7/ TNH Q
S
2
o)
=
X

To a solution of 2-methanesulfonyl-4-pyridin-4-yl-phenylamine (cf. Example 20c, 0.046
g) in pyridine (0.5 ml) was added naphthalene-2-sulfochloride (0.051 g). The reaction
mixture was stirred at 70 °C for 6h, diluted with dichloromethane and chromatographed
on silica gel using dichloromethane/methanol/ammonia to obtain the title compound
(0.025 g) as an off-white solid. MS (ISP): 439.1 (M+H)"

Example 23

5-Fluoro-3-methyl-benzo[b]thiophene-2-sulfonic acid (2-methanesulfonyl-4-pyridin-4-
yl-phenyl)-amide



g) in pyridine (0.5 nm) was added
napht hal ene- 2- sul fochl oride (0.051 g). The reaction

wWOorRooB0s®omas stirred at 70 OC for 6h, dil uted RET/EP2008/050027

10

15

di chl or onet hane and chronatogfiphed on silica ge
usi ng di chl or onet hane/ met hanol 7"anmoni a to obtain the
title conpound (0.025 g) as an off-white solid. M5
(1SP): 439.1 (M+H) + Exan DEey
5- Fl uor o- 3- met hyl - benzol[ b] ¥ ‘
(2-met hanesul f onyl - 4- pyri di n- 4= yp™>
conpound was prepared in anal ogy t
starting from 2-
nethanesulfonyl-4-pyridin-4-y|-phe
Exanpl e 20c, 0.27 g) in tetrahydrofyrane (10 m) and
5-fl uoro- 3- nethylbenzo[b]thlophenefz ul phonyl
chloride (0.265 g) with sodi um hydride (0.10 g) at rt
for 18h to obtain the title conpound (0.025g) as a
yel l ow foam M5 (ISN): 475.0 (M H Exanple 24 4-

[ 3- Met hanesul fonyl -4-( 1-net hyl -

| H i ndol e- 2- sul f onyl am no) - phenyl ] -pi peridine- 1-
thislsoxpbiied we$ prepeted iibanajogyde ttapmpls 241 saitungiftom 3f

bt s Tl X)(‘mfppé B! B
grebplrgiurpre d0ahl) end pdtuosms- rthh@lbﬁmz)o lg,1oab|@@d2 3_ulphonyl chloride
IR OB s FELOTATE 0 e g
@-@ﬁi@hgﬁ, a ytlow foataMS VBN hd75.0EM-k)Joel ; Castill o, ’

Rosario Silvestre; Yalanorri, Venkatachal apat hi
‘%QEEEQ4Vitukudi Nar ayanai yengar, US 5962490) and

3¢~ 2- sul foni ¢ acid
enyl) -am deThi s

am ne (cf.

4-[3-Methanesulfonyl-4-(1-methyl-1H-indole-2-sulfonylamino)-phenyl]-piperidine-1-
carboxylic acid tert-butyl ester

To a solution of 4-(4-amino-3-methanesulfonyl-phenyl)-piperidine-1-carboxylic acid
tert-butyl ester (cf. Example 20e, 0.050 g) in dichloromethane (2.0 ml) was added 1-
methyl-1H-indole-2-sulfonyl chloride (0.036 g; cf. Chan, Ming Fai; Wu, Chengde; Raju,
Bore Gowda; Kogan, Timothy; Kois, Adam; Verner, Erik Joel; Castillo, Rosario Silvestre;
Yalamorri, Venkatachalapathi; Balaji, Vitukudi Narayanaiyengar, US 5962490) and
DMAP (0.021 g). The reaction mixture was stirred at 80 °C for 18h, cooled and directly
chromatographed on silica gel using heptane/ethyl acetate as eluent to obtain the title
compound (0.048 g) as a yellowish foam. MS (ISN): 546.5 (M-H)"
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DVAP (0.021 g). The reaction m xture was stirred at 80
OC for 18h, cooled and directly chromatographed on

waRI0BOSM0E] usi ng heptane/ ethyl acetate as el PEREP1008/050027

obtain the title compound (O._Offf_ g) as a yellow sh
foam MS (ISN): 546.5 (M H) Exanple 25 1-Met hyl -

[ e-2-sulfonic acid
%gér?]@?%gnesul fonyl - 4- pi peri di n-4-yl - phenyl ) - am de
hydrochl ori de A solution of 4- [3-nethanesul fonyl -4-(I
1vé¢thylt tH{ikHolerd slubfo Ricsuidf (@nypéthamesolfonypiepipbiidin-4-yl-phenyl)-amide
Hi(Pr%E}iﬂgiiﬁg' 1-carboxylic acid tert-butyl ester (0.038
gX Vas treated with 2.5 N HO / ethyl acetate (2.5 m).
The reaction m xture was stirred at rt for 2h, then
ether (20 m) was added.  Jhe<precipitate was
col l ected, washed with etter land drNed under high
vacuum over P2Cb to produce’t hg | ® conpound (0.032
g) as an off-white powder. M K w446. 4 (M H)
Exanpl e 26 6- Fl uor o- napht hal ene- 2-sulfonic acid
(2-met hanesul fonyl - 4- pyri di n-4-yl -phenyl)-ani de To a
sol ution of 77N
2- met hanesul f onyl - 4- pyri di n- 4-yl - ph am ne (cf.
Exanpl e 20c, 0.27 g) and
6- f | uor o- napht hal ene- 2-sul fonyl chloride (0.148 g; cf.

Brown, George Robert; Stokes, Elaine Sophie Elisabeth;
paokitiooef 4havnethangsoldonyRdhil imeind- oo 8dal2)2-subfonylamino)-phenyl |-

?@g@{iﬁ%g%tr&?@f% (i Qermo)ltryrgsgerg?%?? g%ﬁﬁ{}a(?ecp\ﬁizh Ig)i 'eI\(I: ! /ethyl

Ion m X was st ' and dir
aderaoered- oo a pedeantioginixgae ges strsddrg riiepehriben edhpr/(20 ml) was

%?d%‘datﬁ‘le ?geicg#ri A S%stc?llpcrté)cg %ﬁﬁd@%ﬁ éthé%n%lodmalﬂﬁgel( l%g]g WBeuum

as a oam
over P,Os to produce the title compound (0.032 g) as an off-white powder. MS (ISN):

446.4 (M-H)

Example 26

6-Fluoro-naphthalene-2-sulfonic acid (2-methanesulfonyl-4-pyridin-4-yl-phenyl)-amide

To a solution of 2-methanesulfonyl-4-pyridin-4-yl-phenylamine (cf. Example 20c, 0.27 g)
and 6-fluoro-naphthalene-2-sulfonyl chloride (0.148 g; cf. Brown, George Robert; Stokes,
Elaine Sophie Elisabeth; Waterson, David; Wood, Robin. WO 9706802) in
dichloromethane (1.0 ml) was added DMAP (0.037 g). The reaction mixture was stirred
at rt for 2h and directly chromatographed on silica gel using heptane/ethyl acetate as
eluent to produce the title compound (0.098 g) as a colourless foam. MS (ISP): 457.3
(M+H)"
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(MrH) +Exanple 27 | H1ndol e-2-sul fonic acid
(4-pyridin-4-yl-phenyl)-am de hydrochl ori de

WQ@2(08/08¥04 di n- 4-yl - phenyl sul fanoyl ) -indol e- PCT/EP2008/050027

1-carboxylic acid tert-butyl giépr To a solution of
(4-pyridine-4-yl)aniline(CAS: 296-04-3, 0.054 g) and
%ilﬁﬁ% zosulfonyl-indole- 1-carboxylic acid tert-butyl

S ? .120 g; cf. Shankar, Bandarpalle B.; Gl bert,
Eric; Rizvi, Razia K. ; Huang, Chunli; Kozl owski,
JdsledhleR-sulfdn@oarnd €t-pBidiardyl-grenil)-anedehydnoghloiMe
2006002133) in 1,2-dichlorethane (5.0 mM) was added
DVAP (0.047 g). The reactigg m xture was stirred at 50
OC for 3h and chronat ogra on silica gel using
di chl or onet hane/ ethyl ac eluent to obtain the
desired conpound (0.070 g) as | ourl ess powder. MS
(I1SP): 450.4 (MtH) + b) I HIndo wsul fonic acid
(4-pyridin-4-yl-phenyl) -am de hydrgedhl ori de To a
solution of 2-(4-pyridin-4-yl-phen ulfanDyI)
-indol e- 1-carboxylic acid tert-bu "¥ster (0.030 Q)
in ethyl acetate (1.0 nl) was add . BN HCO / et hyl
acetate (2.0 m). The reaction m X e was stirred at
45 C for 8h, then diluted mﬁth ether (40 m). The

ec
B RHSHERSY SR ESH o NATIEE kaahlietg ARl
compound (0.025 g) as a colourless anor phous powder .
M5 (ISP): 350.4 (M+H) + E& pl e 28 5-Fl uoro- 1-nethyl -
| Hi ndol e-2-sul fonic acid]ll P
(2- met hanesul f onyl - 4- pi peridin
hydr ochl ori de

| phenyl ) - am de

To a solution of (4-pyridine-4-yl)aniline(CAS: 13296-04-3, 0.054 g) and 2-
chlorosulfonyl-indole-1-carboxylic acid tert-butyl ester (0.120 g; cf. Shankar, Bandarpalle
B.; Gilbert, Eric; Rizvi, Razia K.; Huang, Chunli; Kozlowski, Joseph A.; McCombie,
Stuart; Shih, Neng-Yang. WO 2006002133) in 1,2-dichlorethane (5.0 ml) was added
DMAP (0.047 g). The reaction mixture was stirred at 50 °C for 3h and chromatographed
on silica gel using dichloromethane/ethyl acetate as eluent to obtain the desired
compound (0.070 g) as a colourless powder. MS (ISP): 450.4 (M+H)"

b)  1H-Indole-2-sulfonic acid (4-pyridin-4-yl-phenyl)-amide hydrochloride

To a solution of 2-(4-pyridin-4-yl-phenylsulfamoyl)-indole-1-carboxylic acid tert-butyl
ester (0.030 g) in ethyl acetate (1.0 ml) was added 3.5N HCl/ethyl acetate (2.0 ml). The
reaction mixture was stirred at 45 ° C for 8h, then diluted with ether (40 ml). The

precipitate was collected, washed with ether and dried under high vacuum over P,Os to
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5-Fluoro-I -methyl- | Hindol e-2-sul fonyl chloride To a
sol ution of |-nethyl-5-fluoroindol e(CAS.: 116176-92-2,

W@ 2®8/08H004 N absol ute ether (100 mM) was added BPCTPRI0S$050027

at -78 0OC tert-BuLi (1.7Nin pgptane, 12.4 m). The

reaction mixture was stirred at” that tenperature for

919t|a{}? Hﬂghﬁé t?ﬁqg&ﬁhé .(fz‘érﬁ)]% 9%%1? 1R ImBARRTS pOW Ly, tl\ﬁ§gsp):350.4
sol'vent surface until the exotherm c reaction céased.
MeH) xture was further stirred for 30 ninutes at rt

and concentrated to dryness. The crude residue was
Ey&g@gggd i n dichloronmethane (100 m) and NCS (2.94 Q)

was ed. The reaction mxture was stirred at rt for

4h, quenched with ice/water, and extracted with

tiFtudrontemiethyé 1Hfind olsr 2y sl fomi pivid s metiras esndfohgld4- pijreridan-4-yl-
0 e Jhe residue was chronmat ographed on

@?%@a“ﬂég%&g%"ﬁgl%‘é%t ane/ ethyl acetate as eluent to

obtain the desired product (0.405 g) as a yellow sh

solid. M5 (El): 247.1 (Mb [4-(§-Fluoro-1 -nethyl-

| H i ndol e- 2- sul f onyl am no) et hanesul f onyl - phenyl |

pi peridi ne-1-carboxylic acid te puPyl ester To a

solution of 4-(4-am no-3-met hanesul Bnyl - phenyl )

- pi peri di ne-1-carboxylic acid tert~butyl ester (cf.

Exanpl e 24e, 0.048 g) in 1, 2-dichl o/oethane (3.0 nl)

was added 5- fluoro-1 -nmethyl- | Hipdy| e-2-sul fonyl

chloride (0.035 g) and DVAP (0.025 The reaction

m xture was stirred at 80 OC for 72, diluted with

di chl oromet hane (2 m) and chronat ographed on silica

gel using dichloronethane/ ethyl acetate as eluent to

obtain the title conpound (0.019 g) as an off-white

foam Ms (ISN): 564.3 (MH c¢)

2r FI uor o fiy 8RS nitheth i iFs0d fe-3-sHbhARhorRE! d

(2- met hanesul f onyl - 4- pi peri di n-4-

F O
mﬁg‘@
N 0o

To a solution of 1-methyl-5-fluoroindole(CAS: 116176-92-2, 1.98 g) in absolute ether
(100 ml) was added dropwise at -78 °C tert-BuLi (1.7N in pentane, 12.4 ml). The
reaction mixture was stirred at that temperature for 60 minutes, then sulfur dioxide was
passed over the solvent surface until the exothermic reaction ceased. The mixture was
further stirred for 30 minutes at rt and concentrated to dryness. The crude residue was
suspended in dichloromethane (100 ml) and NCS (2.94 g) was added. The reaction
mixture was stirred at rt for 4h, quenched with ice/water, and extracted with
dichlomethane. The organic phases were washed, dried and concentrated. The residue
was chromatographed on silica gel using heptane/ethyl acetate as eluent to obtain the
desired product (0.405 g) as a yellowish solid. MS (EI): 247.1 (M)
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yl - phenyl ) -am de hydrochl oride A solution of 4-
[4-(5-fluoro-1 -nethyl-

WO phosagiobe- 2- sul f onyl ami no) - 3- net hanesul f onyl pPE&nEP1008/050027

- pi peri di ne-1- carboxyllc acid _fert- butyl ester (0.019
g) was treated wwth 2.5N HO/ €thyl acetate (2.5 nl).

e [ X S. r 0
ﬂ—{]h 5??3% E?ﬁ}irgll }nlé{hg Ld n_?hfe 1 rglgg)% la%rg{l(fé) é\/a nﬁcj}har}ehlﬁﬁonyl phenyl]
pmkhéwmddquhmshedadmmhbenhemmand dri ed under high
vacuum over P2Cb to produce the title conmpound (0.014
g) as an off-white anorphous powder. M5 (I1SN): 464.0
MAWDmmﬂe295FHwH)%ﬁdm -
| Hindol e-2-sul fonic acid
(4-pyridin-4-yl-2-trifluoronmethylp
hydr ochl ori de S-Fl uor o- S-net hyl -i ndofs
acid tert-butyl ester To a solution of |_
5-fl uoro-3-nethyl -indole (CAS: 392-13- 2.5 g) in THF
(25 M) were added at 0-5 OC di-tert-b | di car bonat e
(4.02 g) and DVAP (0.205 g). The reacti m xt ure was
stirred at rt for 4h, concentrated, and the residue
was chromat ographed on silica gel using heptane/ ethyl

"I*)S %tséltu%oﬂ%f g! l(’-‘f' %ﬂhn& 3. ﬁptthﬁh&uff 1%71 %ﬁw%hglzglﬁﬁgﬂﬂup gar(jgxylé acid

col ourl ess solid
Brriehwlr et I(¢foEa>§dm1§e £40,01048 g) mhhﬁlchiqm@h@nd (-3c9ambcw<a}|adde 5-

ﬁﬁ&% f- Gk th,/ (1% iﬁ%xﬁd SIQHHS’éJEfWO ‘r%agg {3{1 WA?%O b%5 g). The

anal ogy t 8a startin
reattigr mPﬁGI@IVGGSZEU@ad bbS@yﬂG for @&, dilluéthwmiudlyhloe@n@thalqel@cnl) and

%J&hﬂt@trgﬂ{g/d;{%gﬂg% %%I(L%%raléhlm%nze%atn%f e&hﬁ%e’taté c?[S ﬁéel{ﬂté obtain

obt
te. tsl@ cginpasnd (¢6] bgirds esgffs‘@hut@foams ME(I)SN) 3‘2671 32QM :HD? 1
( M and M Boc)

¢)  5-Fluoro-1-methyl-1H-indole-2-sulfonic acid (2-methanesulfonyl-4-piperidin-4-
yl-phenyl)-amide hydrochloride

HCl h
o=8=0

F

A solution of 4-[4-(5-fluoro-1-methyl-1H-indole-2-sulfonylamino)-3-methanesulfonyl-
phenyl]-piperidine-1-carboxylic acid tert-butyl ester (0.019 g) was treated with 2.5N
HCl/ethyl acetate (2.5 ml). The reaction mixture was stirred at rt for 3h, then ether (20
ml) was added. The precipitate was collected, washed with ether and dried under high
vacuum over P,Os to produce the title compound (0.014 g) as an off-white amorphous
powder. MS (ISN): 464.0 (M-H)"
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c)

2-(4-Brono-2-trifluoronethyl - phenyl sul fanoyl )-5-fl uoro
WO 2008184094 - i ndol e- | carboxylic acid tert-butyl BGI/EP2008/050027

Thi s compound was prepared in ggalogy to Exanple 1

starting from 2-chl orosul f onyl

nmet hyl -i ndol e-1 -carboxylic acid tert-butyl

E%#§é883.29 g) and 2-am no-5- bronobenzotrifluoride

(2.0 g) in pyridine (5 mM) by stirring for 7 days at

pFluayosbmathyl-il Hleindtel 22 sud tomppoanidi (4-Pyridis-4gy1- 2arifhoromethyl-

rles [ISN): 551.4, 549.3 (MH) d)

ggﬂplo?g{ NgF%h}%§(4-pyrldln 4-yl -2-trifluoronethyl -

phenyl sul f anoyl ) -i ndol e- 1-carboxylic acid tert-butyl

ester Thi s conmpound was pr ed in gnalogy to Exanple

2 starting from2-(4-bro

trifluoronethyl -phenyl sul f anoyl

-5-fl uoro-3-nethyl -indol e- 1-carboxyti c acid

tert-butyl ester (0.108 g), 4;pyridriEeboronic acid

(0.036 g) in 1, 2- d|nethoxyethane ), ethano
(0.4 mM) and 2M aqueous sodi um carb e solution (0.8
m) with tetrakis(triphenyl phosphin | adi um (0. 023

g) to obtain the desired conpound (0.058 g) as a

browni sh foam M (1SN): 548.3 (MH e)

5- Fl uoro- 3-nmet hyl -1 Hi ndol e-2-sul fonic acid

(4-pyridin-4-yl-2-trifluoronethyl phenyl) -am de

hydrochl ori de This conpound was prepared in analogy to
anpl

Q% Hgﬁﬁng§%§%?ﬁdﬁﬁgk;£?%%% |%¥E§$§g%% eteE)henylsulfa
yI) -indol e- 1-carboxylic aC|d tert-butyl ester

(0.052 g), 2.5N HO/ethylracetate (10.0 mM) to obtain

the title conpound (0.041 g @ i sh armor phous
d)

powder. MS (ISN): 448.4 (M

To a solution of 5-fluoro-3-methyl-indole (CAS: 392-13-2, 2.5 g) in THF (25 ml) were
added at 0-5 °C di-tert-butyldicarbonate (4.02 g) and DMAP (0.205 g). The reaction
mixture was stirred at rt for 4h, concentrated, and the residue was chromatographed on

silica gel using heptane/ethyl acetate as eluent to obtain the desired compound (3.15 g) as
a colourless solid. MS (ISP): 250.1 (M+H)"

b) 2-Chlorosulfonyl-5-fluoro-3-methyl-indole-1-carboxylic acid tert-butyl ester
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Exanpl e 30 5-Fl uoro- 1, 3-dinethyl -
| Hi ndol e-2-sul fonic acid

W@ 200984004 n- 4-yl -2-trifluoronethyl phenyl)- am RBEI/EP2008/050027

5-Fluoro- 1,3-dinmethyl- 1HindgleTo a solution of
5-fluoro-3-nethyl-indole (CAS:7392-13-2, 2.5 ¢g) in DW
(20 M) was added potassium hydroxide (1.41 g). The
suspensi on was stirred art I h d i odoret hane
(2.85 g) was added dropw se C. The reaction

m xture was stirred at rt flQ p%ncentrated

_Bh ang
under hi gh vacuum The residué \/\ﬁ\quﬁm‘tﬁed with water
and extracted with ethyl acetate 4The organics were
washed, dried and concentrated.OTheOcrude resi due was
chr omat ogr aphed on silica gel usi tane/ et hyl
acetate as eluent to obtain the desijred conmpound (2.15
g) as a colourless liquid. M5 (El): '163.1 (M b)

5- Fl uor o- | 3 di met hyl -1 H-i ndol e- 2-sul fonyl chloride

TPl FRETRY O, 35 R S0A Atk 0004, L AR

methed he:ldéFHtalboz‘/l(ci@ldﬂe)t buttylzster €. @ g BulathqrATHEB 1321() 5 m?) 1.7N

[ jit |

Er R A L S P da | OB Dl i By TR ) a5
c9lo@el¢sh shido-NIS GEld 3#Et2hy4 71 Miand Ml &02) sul fonic acid
(4-brono-2-trifiuoronethyl phenyl) -am deThis conpound
was prepared in analogy to Exanple 1 starting from
5-fluoro-I, 3- di met hyl -1 Hi ndol e- 2-sul fonyl chl ori de

O 25 g and - am no- 5- bronobenzotrifl uoride (2.3 g)

dﬁrﬁ@o(%trrﬂlaor@@ﬁthﬁshh%ﬂ‘/lsglfameylﬁ15 fisrainmetel- dole-1-

Ea{r’fa&?yll‘é‘a&e%?@u(;@e&% g) as a

This compound was prepared in analogy to Example 1 starting from 2-chlorosulfonyl-5-
fluoro-3-methyl-indole- 1-carboxylic acid tert-butyl ester (0.29 g) and 2-amino-5-
bromobenzotrifluoride (2.0 g) in pyridine (5 ml) by stirring for 7 days at rt to obtain the
title compound (0.095 g) as a colourless foam. MS (ISN): 551.4, 549.3 (M-H)"

d)  5-Fluoro-3-methyl-2-(4-pyridin-4-yl-2-trifluoromethyl-phenylsulfamoyl)-indole-
1-carboxylic acid tert-butyl ester
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yellow solid. M5 (ISN): 551.4, 549.3 (MH d)
5-Fl uoro-1, 3-dinethyl -l Hindol e-2-sulfonic acid

W@ 200984004 n- 4-yl -2- trifluoromethyl-phenyl) -aPCTEPZN$/E50027

product was prepared in anal ogy,to Exanple 2 starting
from5-fluoro-1,3-dinmethyll H indol e-2-sulfonic acid
(4-brono-2-trifluoronethyl-phenyl)-amde (0.100 g), 4-

pyri di neboronic acid (w940 g)~i pr 1, 2-di net hoxyet hane
(5.0 M), ethanol (1. M aqueous sodi um
carbonate solution (1.0 m h*

tetraki s(tri phenyl phosphi ne) p@_Lﬂi_Q,dioa\ﬁ(O. 025 g) to
obtain the title conmpound (0.058 Ng,,Kas a browni sh
foam M5 (ISN): 462.4 (MH Ex§ngle3 1

5- Fl uor o- 3-i sobut yl - benzo[ b] t h' ene-2-sulfonic acid
(4-pyridin-4-yl-2- trifluoronethyl -phenyl)-am de.

5- Fl uor o- 3-i sobut yl - benzo[ b] t hil opheneTo a sol ution of
3- brononet hyl - 5- f | uor obenzot hi ophene (2.0 g; cf. Raga,

B Blo b B34 Bren gt P anf S 6 fopOSFRubE oL 2 B imo-2-
Eiftuorgmethdphdiybserfarpog86)flucza G4ineth3ordeR); 1 -icarbpiic(a@el tert-butyl
B 19 PSS RYRRRTE U IR IBA RIS i
sthaneldd.4anl) 50d QG hgueosh sodioml cethongigesnisttiod (Midthl) with

LS e AT TR RMLADL 0092, el A AR omponp 0058
gasshidgownish fovan.eMS (N ed4&hMeldhcent rat ed. The resi due

was chronmat ographed on silica gel using

e)  5-Fluoro-3-methyl-1H-indole-2-sulfonic acid (4-pyridin-4-yl-2-trifluoromethyl-
phenyl)-amide hydrochloride

This compound was prepared in analogy to example 27b starting from 5-fluoro-3-
methyl-2-(4-pyridin-4-yl-2-trifluoromethyl-phenylsulfamoyl)-indole-1-carboxylic acid
tert-butyl ester (0.052 g), 2.5N HCl/ethyl acetate (10.0 ml) to obtain the title compound
(0.041 g) as a brownish amorphous powder. MS (ISN): 448.4 (M-H)"

Example 30

5-Fluoro-1,3-dimethyl-1H-indole-2-sulfonic acid (4-pyridin-4-yl-2-trifluoromethyl-
phenyl)-amide

a)  5-Fluoro-1,3-dimethyl-1H-indole



10

15

hept ane/ met hyl ene chloride as eluent to obtain the
title conpound (1.35 g) as a yellowsh oil. M5 (El):

WQoB80840M b) PCT/EP2008/050027

5- Fl uor o- 3-i sobut yl - benzo[b]thhpphene 2-sul f onyl
chloride To a solution of

5-fiuoro-3-isobutyl -benzo[ b] t hi ophene 0.55 g) in

chl oroform (10 m ) was added chl orosul fonic acid (
1.54 g), and the resulting mxture s stirred at rt
for 3h, quenched with | CsfNate ang” extracted with
nethylene chl oride. The o phd.es wer e washed
bonat e sol uti on,

dried and concentrated. The resiﬁhe was
chromat ogr aphed on silica gel usilng heptane/ ethyl
acetate as eluent to obtain the title conpound (0. 49
g) as a colourless oil. M5 (EI): 306.8 (Mc)

5- Fl uor o- 3-i sobut yl - benzo[ b] t hi ophene- 2-sul foni ¢ aci d

(rél a%l%gn 2t 5o d- Eé%%ﬂ?&'ﬂ)ﬁbrel?&%@y@z Ejﬁ” ?EF%)T?ﬁMF (20 ml) was

oun prepare anal o startin
mkbdﬂ@nBMu@ﬂuK@Dm@@ﬁuﬂypbéhz@@%bmﬁ@mn@hﬁmeﬁ2u$Ubfbhyn

?)glo%k@? Q? §§' g%ads Q(?’gﬂﬁglv\?seba& @nﬁp‘gﬁ nlzl‘fétl‘:e%:lcftltog%%gﬁe was stirred at

ttHer thdsandew nc@npmuhdukﬁhQMW@yuas 5h@UBGMﬁM@sgu@mhaﬁwnhwmwr

38
s
(rzﬂldprSiC’d]ie w4 chptongatograplidduor &ﬂmtghwarpﬁmpwn)e/ ethyli astetafﬁms sluent to

RO e BEFRERTLR | T o BRSSPy R BRE RS SPUS I R

Cld (4- br ono- 2- trlfluoronethyl phenyl ) -am de (0. 10 g)
and 4-pyridineboronic acid (0.036 g) in
1, 2-di net hoxyethane (7 m), ethanol ( 1 m) and

b)  5-Fluoro-1,3-dimethyl-1H-indole-2-sulfonyl chloride

F
m/})
N S

| ~

/7 "cl
@)

This compound was prepared in analogy to Example 28a starting from 5-fluoro-1,3-
dimethyl-1H-indole (1.0 g) in ether/THF 1:2 (15 ml), 1.7N tert-BuLi (4.33 ml), SO2 gas
and NCS (0. 90 g) to obtain the title compound (0.27 g) as a yellowish solid. MS (ISN):
241.9 (M-F)

¢)  5-Fluoro-1,3-dimethyl-1H-indole-2-sulfonic acid (4-bromo-2-trifluoromethyl-
phenyl)-amide



10

15

2 nol ar sodi um carbonate (2.0 m) wth
tetraki s(triphenyl phosphi ne)pal | adi um (0.027 g) to

W@Dbaoalswovhe title compound (0.47 g) as a yel | oREBERP2008/050027

solid. M5 (ISN: 507.1 (MH _ngza_nple A Fil m coat ed
tabl ets containing the follow fig i ngredi ents can be
manuf actured in a conventional -manner: |ngredients Per
tabl et Kernel: Conpound of_ferpyffa (1) 10.0 ng 200.0
mg Mcrocrystalline cellulg 23t5 ng 43.5 ng Lactose
hydrous 60.0 ng 70.0 ng Povidong: K30 12.5 ng 15.0 ny
Sodium starch glycolate 12.5 mg3td. 0 ngMagnesi um
stearate 1.5 ng 4.5 ng (KernelAMjght) 120.0 ng 350.0
nmg Fil m Coat: Hydroxypropyl cellulose 3.5 ngy
7.0 ng Pol yet hyl ene gl ycol 6000 8 ng 1.6 ng Talc 1.3
nmg 2.6 ng Iron oxide (yellow) 0.°8 1.6 ng Titan
dioxide 0.8 ng 1.6 ny F

This compound was prepared in analogy to Example 1 starting from 5-fluoro-1,3-
dimethyl-1H-indole-2-sulfonyl chloride (0.25 g) and 2-amino-5-bromobenzotrifluoride
(2.3 g) in pyridine (5 ml) for 18h at 35 °C to obtain the title compound (0.293 g) as a
yellow solid. MS (ISN): 551.4, 549.3 (M-H)"

d)  5-Fluoro-1,3-dimethyl-1H-indole-2-sulfonic acid (4-pyridin-4-yl-2-
trifluoromethyl-phenyl)-amide

This product was prepared in analogy to Example 2 starting from 5-fluoro-1,3-dimethyl-
1H-indole-2-sulfonic acid (4-bromo-2-trifluoromethyl-phenyl)-amide (0.100 g), 4-
pyridineboronic acid (0.040 g) in 1,2-dimethoxyethane (5.0 ml), ethanol (1.0 ml) and 2
M aqueous sodium carbonate solution (1.0 ml) with
tetrakis(triphenylphosphine)palladium (0.025 g) to obtain the title compound (0.058 g)
as a brownish foam. MS (ISN): 462.4 (M-H)"

Example 31

5-Fluoro-3-isobutyl-benzo[b]thiophene-2-sulfonic acid (4-pyridin-4-yl-2-
trifluoromethyl-phenyl)-amide.

a)  5-Fluoro-3-isobutyl-benzo[b]thiophene



The active ingredient is sieved and m xed with
mcrocristalline cellulose and the m xture is

w@e@sns@ved with a solution of polyvinyl pyrr ol PCIDEP1008/050027
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wat er. The granulate is m xed yth sodi um starch

gl ycol at e and nagesi unst earate and conpressed to yield
kernels of 120 or 350 ny respectively. The kernels are
| acquered with an agueous solution / suspension of the
above nentioned filmcoat. Exanple B
contai ning the follow ng ingredients
manuf actured in a conventi onal
capsul e Conpound of for mika
ng Mai ze starch 20.0 ng Ta
si eved and m xed and filled g %osules of size 2.
Exanple C I njection solutions can have the follow ng
conposi tion: Conmpound of forrmula (1) 3.0
ngPol yet hyl ene @ ycol 400 150.0 ng Acetic Acid q.s. ad

’@5'a%ol%tix\ﬁ'b?5—bfr%ohfydﬁf?—%i—fﬁfbrél?én%'ﬂ.h%ﬁleﬁg(2].'0 Q, c@Raga, Manuel;

Palacin, Celia; Castello, Josep Maria; Ortiz, Jose A.; Cuberes, Maria Rosa; Moreno-Manas,
Marcial, Eur. J. Med. Chem. (1986), 21(4), 329-32) in THF (30 ml) was added over 5

minutes isopropylmagnesium bromide (1.0 M, 16.6 ml). The reaction mixture was

. Nngredients Per
o0 ng Lactose 150.0
0 nﬁ\The conponents are

stirred at 50 °C for 5h, cooled, quenched with ice/water and ammonium chloride
solution, and extracted with ethyl acetate. The organic phases were washed with water,
dried and concentrated. The residue was chromatographed on silica gel using
heptane/methylene chloride as eluent to obtain the title compound (1.35 g) as a yellowish
oil. MS (EI): 208.3 (M)

b)  5-Fluoro-3-isobutyl-benzo[b]thiophene-2-sulfonyl chloride

S

To a solution of 5-fluoro-3-isobutyl-benzo[b]thiophene 0.55 g) in chloroform (10 ml)
was added chlorosulfonic acid (1.54 g), and the resulting mixture was stirred at rt for 3h,
quenched with ice/water, and extracted with methylene chloride. The organic phases
were washed with water and aqueous sodium bicarbonate solution, dried and
concentrated. The residue was chromatographed on silica gel using heptane/ethyl acetate

as eluent to obtain the title compound (0.49 g) as a colourless oil. MS (EI): 306.8 (M)



The active ingredient is dissolved in a mxture of
Pol yet hyl ene d ycol 400 and water for injection
W@ pas3400dfhe pH is adjusted to 5.0 by Acetic ARCTHEPZN050027
volune is adjusted to 1.0 nml by, addition of the
resi dual anmount of water. The solution is filtered,

bille ‘i’llldzdgé% @ﬂ% 19&68%3& op"’}f%ﬁé 9RLABhe aciT B Emd gl

sterll atin capsules cont al ni ng
trifBiof ok thyi-ploeniybepmeide ent s can be manufactured in a
conventi onal nanner Capsul e contents Conpound of
formula (1) 5.0 Yel | ow wax 8.0 ng Hydrogenated Soya
bean oil 8.0 ngy Partlally hydr ogenated plant oils 34.0

ng Soya bean oil 110.0 ng i ght of capsule contents
165.0 ng Cel atin capsul e Cel t|n 75.0 mg dycerol 85 %
32.0 ng Karion 83 8.0°F

tt& ) Titan di oxi de
0.4 ny 2 ?L

This compound was prepared in analogy to Example 1 starting from 5-fluoro-3-isobutyl-
benzo[b]thiophene-2-sulfonyl chloride (044 g), 2-amino-5-bromobenzotrifluoride (3.44
g) in pyridine (5 ml) for 18h at rt to obtain the desired compound (0.24 g) as a colourless
solid. MS (ISN): 508.2, 510.3 (M-H)"

d) 5-Fluoro-3-isobutyl-benzo[b]thiophene-2-sulfonic acid (4-pyridin-4-yl-2-
trifluoromethyl-phenyl)-amide

This compound was prepared in analogy to Example 2 starting from 5-fluoro-3-isobutyl-

benzo[b]thiophene-2-sulfonic acid (4-bromo-2-trifluoromethyl-phenyl)-amide (0.10 g)

and 4-pyridineboronic acid (0.036 g) in 1,2-dimethoxyethane (7 ml), ethanol (1 ml) and
2 molar sodium carbonate (2.0 ml) with tetrakis(triphenylphosphine)palladium (0.027 g)
to obtain the title compound (0.47 g) as a yellowish solid. MS (ISN): 507.1 (M-H)"

Example A

Film coated tablets containing the following ingredients can be manufactured in a

conventional manner:

Ingredients Per tablet

Kernel:

Compound of formula (I) 10.0 mg 200.0 mg
Microcrystalline cellulose 23.5mg 43.5 mg
Lactose hydrous 60.0 mg 70.0 mg
Povidone K30 12.5 mg 15.0 mg

Sodium starch glycolate 12.5 mg 17.0 mg
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Iron oxide yellow 1.1 ngThe active ingredient is
dissolved in a warmnelting of the other ingredients

W@rwsoswo4m xture is filled into soft gel atin ceEBEEP288/050027

of appropriate size. The fil I_e&zl5 soft gelatin capsul es
are treated according to the usual procedures. Exanple

- taining the foll ow i ngredi ents be
Err%?ﬁ%ﬁ%étreg%?ﬁ n a conventi onal WSrraﬁlr%ner: Corrpoundlf?%}f:%Ig
floarnelValeight) 50. 0 ng Lact ose, ¥i0Mempowder 10153%.0mpg

ghglr@ocart,i stalline cellulose (AVICEL PH 102) 1400.0 ng
odi um car boxynet hyl cel lul ose 14.0 ny

Holdsoxiyprplpplymetblyl ctbnloke 30 10. 0 A% Magnesi unst ear abang

.0 Fl.avorj addi tives 1. The active
%%lé?tggllgré%%ly?os6 xed with lacto 98?1%%1 crocristall %‘ﬁéng
Takl ul ose and sodi um car boxynetlidyhgcel | ul ose an@dl6 mg

ranul ated with a m xture of palyvinyl pyrrolidon_in
vvgflé’?“.d%f eEeihoé’ﬁ)anul ate is mxed &AStng nmagnesi unst egpé??e
dngh dioeidel avouri ng additives afdhglled into 1.6 mg
sachets.Clainms : 1. Conpounds of forrmula (lI) (D

The active ingredient is sieved and mixed with microcristalline cellulose and the mixture
is granulated with a solution of polyvinylpyrrolidon in water. The granulate is mixed
with sodium starch glycolate and magesiumstearate and compressed to yield kernels of
120 or 350 mg respectively. The kernels are lacquered with an aqueous solution /

suspension of the above mentioned film coat.
Example B

Capsules containing the following ingredients can be manufactured in a conventional

manner:
Ingredients Per capsule
Compound of formula (I) 25.0 mg
Lactose 150.0 mg
Maize starch 20.0 mg
Talc 5.0 mg

The components are sieved and mixed and filled into capsules of size 2.
Example C
Injection solutions can have the following composition:

Compound of formula (I) 3.0 mg



wherein A is phenyl ring, or heteroaryl ring, whichis
a nonocyclic aromatic ring of 5 or 6 ring atons,
W@ oivBas400y1g one or two ring heteroatons sel ectRdI/EPA$/050027
N, Oand S, the remaining ring @t ons being C, or
het er ocycl yl rlng, which is non aromati c nmono-cyclic
' f i ng atons, containing on N ring
El()elp g ?éG ol O@ct ed fromN and S(O n (\?\]lng'r e&l%voi s an
i nt eger fron10 to 2), the remmining ring atons being
Bcetprieidf the ring carbon atom of the hetesodptl 30
ring being optionally replaced with a carbonyl group;
endent |y hydrogen, hal nitro,
?&g%ggr5#¥ﬂgﬁs%gga kyl , heteroal kyl, C3-fgg§gpgalkyl,
C2-6 al kenyl, C2-6 alkynyl, hydr oxy, Cl al koxy,
-NR R, -(CO0-6 alkylene)-NR R', in which R and R’
are independently selected fromthe group consisting
Phe RURE éHleIg’ls &kdo¥ed iNELEKQRA gﬁ’ﬂ’olyéctl‘i’ﬂéﬁél Gly&1460 and water for
alkylcarbon tionally substituted -
Byestion(Ryr) c{a(lihsoﬁ&s adisster dmatol by f’scaagﬁislduffbé volume is adjusted to 1.0
&l lﬁ&/ GAIABAYBE theQPdid I @bYinSsheddrt tthedolution is filtered, filled into vials
het eroaryl car bonyl, optionally substituted
Hen®RDeRRIPYTIE PBOASA andaterdizRdl sul fonyl , optional Iy
substituted C3-7 cycl oal kyl sul fonyl, optionally
letuted aryl sul fonyl, optionally substituted
het eroaryl sul fonyl and optionally substituted
hefIt gégt%%%pg%légclengeﬂ@llng ﬁlp?«{,ﬁoﬁo%%g?@?!gé 1{@51{2 %arll b Wpufactvl\l@el:dcll;ll a

conventional manner:

Capsule contents

Compound of formula (I) 5.0 mg
Yellow wax 8.0 mg
Hydrogenated Soya bean oil 8.0 mg
Partially hydrogenated plant oils 34.0 mg
Soya bean oil 110.0 mg
Weight of capsule contents 165.0 mg

Gelatin capsule

Gelatin 75.0 mg

Glycerol 85 % 32.0 mg

Karion 83 8.0 mg (dry matter)
Titan dioxide 0.4 mg

Iron oxide yellow 1.1 mg



or Ci-6 al kylcarbonyl, or Rl does not exist, where

only Rl can exist; R2, R2 and R2 are independently
whywsogwmM hal ogen, cyano, nitro, am no, nMONOOPCTHEPITNS/E50027

al kyl substituted amno, Cl1 alkyl, C2-6 al kenyl, C2-6

al kynyl , heteroal kyl, hydroxy or C -6 al koxy; Xis

phenyl ene optionally substituted by one, two or three

substituents independently selected fromthe group

consi sting of hal ogen, cyano, nitro, am no, nono- or

@he adtive bngaedignt isdibsolvetl um e avaami ma{ingbt e athey ingrliergs and the

. | e - ) r 1Y 0 . .
BEES AT oo Uty ol & b i prial XK Sl st gelain
Gibsallekyre stghfed mydordidg @o diekyshiglyirb¢edytes. C1 al kyl t hi o, Cl
al kyl sul fonyl -G -6 al kyl, C1 alkylsulfinyl-GC -6 alkyl,
E%?ﬁggélthio Cl al kyl, acyl, fornyl, C1
al koxycar bonyl, halo Cl al koxycarbonyl ,
het er oal kyl oxycar bonyl and heteroal kyl carbonyl; Y is
ophits ﬁanuayn%%lstquwegi ingeqdégndseayl be anuipgteted e e epgniipnal
MBfRs- @ nonocyclic aromatic radical of 6 ring atomns,
contal ning one or two ring heteroatons selected from
N(On(where nis O0or 1), O and S, the remaining ring
apoweubéPhigrouladd) optional Iy substituted W&®gocycl yl,
in which heterocyclyl neans a nonaromati c nono-cyclic

radbgafindfowtlex ring atoms, containing one; 0950t ring

Microcristalline cellulose (AVICEL PH 102) 1400.0 mg
Sodium carboxymethyl cellulose 14.0 mg
Polyvinylpyrrolidon K 30 10.0 mg
Magnesiumstearate 10.0 mg
Flavoring additives 1.0 mg

The active ingredient is mixed with lactose, microcristalline cellulose and sodium
carboxymethyl cellulose and granulated with a mixture of polyvinylpyrrolidon in water.
The granulate is mixed with magnesiumstearate and the flavouring additives and filled

into sachets.
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atons are heteroatons selected fromN, O or S(On
(where nis an integer fromO to 2), the remaining

Wo povg/ogtoons bei ng C, and prodrugs and phar maceRCT/ER2008/050027

acceptabl e salts thereof; whergin, unless otherw se
defined, the term "heteroal kyl" neans Cl al kyl
substituted by one or nore substituents sel ected

i ndependently fromthe group consisting of nitro,

hydr oxy, hal ogen, cyano, G -6 al koxy, fornyl, Cl

al kyl car bonyl, carboxyl, Cl1 alkylthio, Cl1 alkyl

sul finyl, d-6 alkyl sulfonyl, am no and nono- or
di-Q 6 alkyl amno. the termcapyl " nmeans phenyl or
napht hyl ; the term "heteroaryl™ means a nonocyclic or
bicyclic radical of 5 to 12 ring atons having at | east
bne” ar onaemeorndspideomdrfilng one, two, or three ring
het ercatons selected fromN, O and S, the remaining
ring atons being C, with the understanding t
attachnment point of the heteroaryl radica
an aromatic ring; the term "heterocyclyl"
non- aromati c nono- or biyeyotic N@chgb Of
eight ring atons in which one or two ri g 3
heteroatons selected fromN, O or S(O n hgr e
an integer from0O to 2), the remaining ring & ons
being C, the term"optionally substituted aryl",
"optionally substituted hetergﬁryl", "optionally
substituted heterocyclyl"” and “optionally substituted

C3-7 cycl oal kyl" neans,
wherein

A is phenyl ring, or

heteroaryl ring, which is a monocyclic aromatic ring of 5 or 6 ring atoms,
containing one or two ring heteroatoms selected from N, O and S, the

remaining ring atoms being C, or

heterocyclyl ring, which is non-aromatic mono-cyclic ring of 5 or 6 ring

atoms, containing one or two ring heteroatoms selected from N and S(O)p

(where n is an integer from 0 to 2), the remaining ring atoms being C, one of
the ring carbon atom of the heterocyclyl ring being optionally replaced with a

carbonyl group;

R' and R" are independently hydrogen, halogen, nitro, cyano, amino, Cy. alkyl,

heteroalkyl, Cs_; cycloalkyl, C,.¢ alkenyl, C,.¢ alkynyl, hydroxy, C,.¢ alkoxy,

—NR’R”, —(Cy.¢ alkylene)-NR’R”, in which R’ and R” are independently
selected from the group consisting of hydrogen, C,.¢ alkyl, heteroalkyl, formyl,
Ci-6 alkylcarbonyl, optionally substituted Cs_; cycloalkylcarbonyl, optionally
substituted arylcarbonyl, optionally substituted heteroarylcarbonyl, optionally
substituted heterocyclylcarbonyl, C,.¢ alkylsulfonyl, optionally substituted Cs.;
cycloalkylsulfonyl, optionally substituted arylsulfonyl, optionally substituted
heteroarylsulfonyl and optionally substituted heterocyclylsulfonyl, or
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respectively aryl, heteroaryl, heterocyclyl and C3-7
cycl oal kyl optionally substituted by one or nore

waewsos4aent s i ndependently sel ected from the BECDEP2008/050027

consi sting of hal ogen, nitro, gyano, amno, C -6
al kyl, C2-6 alkenyl C2-6 al kynyl, hydroxy, Q6

al koxy '?8%69 {11%? 1}1%5 819/ ’1n WB[HJ{R’ of h)gll ?%:glc h%;l, heé%‘ﬂilll}q,fl, formyl

substitute roal kylcar
Cl aIkoxyéhmb&myhﬂxmgkeroalkyloxycarbonyl and
het er oal kyl . 2. The conpounds according to claim1,

uher el n L URIRONS G OEA0R eyl ring. 3. The

conpoun accor o an alms 1 and 2,
wherejn4. The, conpounds accordlng to any one of clains
1 t oR3 R vomdriei arejindephindsmtiRinydiogpn, JRtogan. ey epen danng,ynono-

hydr th(ﬁnC al ls@osﬁ&d‘t&i amftro, EN€a Quaﬁ&gﬁ%rﬂﬁgﬁéﬁﬁeroalkﬂ,

any one of alns 1 to 4, where
R2 ahﬁhpﬂd@ﬁénd@ﬂnWy hydr ogen or halogen 6. The
conmpounds according to any one of claims 1 to 5,

V\'h 1S € 1 o r Strtu
o181, I CPAD sUECRSGAURoh Dty e Gtk

phenyl en@d@e@@@ﬂwelxctewrpm the ptp conisting-pfdaipgegrayugn, nitro,
8. The %%ﬁHQ%HQﬁo %‘rc‘d?fé" 6“£k}19u1§>s'ﬁ 1]1t9c'[‘§rn91‘o, el ahl'IEZI &l £lkeny1 Cas

7, wherein X IS g ene opt i ona subst

one, twalkynyk hete@aékw Syinoypritis aﬂkﬂi@ﬁ@m@m 411&‘/151@41@611 edlkoxy,
fromth e%r@ﬂ%l&?&' Sgl'kﬂgllllﬁfnéh@ ogﬁﬁ?}suﬁkylabk},/glkylﬁ‘;lo, Cie

al koxy, hal o

al kyl s u|aﬂkyﬂwalfonxticlas| syl S0 sfalkeylpul finglt Cak klwlt 6310 alkglthio Cy.¢ alkyl,
al kyl sulfgn IS ul,f al kyl ,

Cl1 al kyl t %I“Eg q Q%Bg}hﬁrbg%ﬂa}jéégé ar g‘#aqunéfp The
conpoundgﬁa@dbﬂdﬂﬁqﬁpoﬂamﬁh@ﬁ@ﬁ@ﬂ*@ﬂ@Mﬁt to 8,

wherein X is phenyl ene

Y  is optionally substituted heteroaryl, in which heteroaryl means a monocyclic
aromatic radical of 6 ring atoms, containing one or two ring heteroatoms
selected from N(O)n(where nis 0 or 1), O, and S, the remaining ring atoms

being C, or

optionally substituted heterocyclyl, in which heterocyclyl means a non-
aromatic mono-cyclic radical of six ring atoms, containing one or two ring

atoms are heteroatoms selected from N, O, or S(O),, (where n is an integer

from 0 to 2), the remaining ring atoms being C;
and prodrugs and pharmaceutically acceptable salts thereof;
wherein, unless otherwise defined,

the term “heteroalkyl” means C,.¢ alkyl substituted by one or more substituents selected
independently from the group consisting of nitro, hydroxy, halogen, cyano,
Ci-6 alkoxy, formyl, C,.¢ alkylcarbonyl, carboxyl, C,_¢ alkylthio, C,.¢ alkyl

sulfinyl, C,.¢ alkyl sulfonyl, amino and mono- or di-C;_ alkyl amino.

the term “aryl” means phenyl or naphthyl;



substituted by halo Cl1 al kyl or Cl1 al kyl sul fonyl at
the ortho position with respect to -NH SO 2- group.
waosswoL£onpounds according to any one of cl aP@HER2008/050027

9, wherein X is phenyl ene sub_sgd;ut ed by
trifluoronmethyl or nethylsulfonyl at the ortho

|t & it 5 C - Nk 2- 1. .
Btk et GRRES wbBac/ic SFP LR of 1o 17 atoms having
wher ei n af léast ot dromatit ying odysthiningt @w, tvet, er dereg/ting heteroatoms
whi ch heée?e%fé%ffxlm RERNEnd sTRE QG EhinG r Al AMEhL Beiﬁg%' Gth the
of 6 ring atons, contalhing onhe or W ring nitrogen
at ons, ttedergaeling thyt therngtadiroens poitrod the, haroayt fadival Wil be on
substit ugnegrog%tﬁgrrﬁgycl yl, in which heterocyclyl neans
a non-aronati ¢ nond-cyclic radical of six ring atons,
containing one or two ring nitrogen atons, the
rten@imi“heterdendyldmomass bepmgra@natiomofitreordurnpdisddical of three to
accordin : . ¢l aj : ' [.S
v i dyl g No R Bhick AL T ndh fife dbms SRR ibBabndtelected
subst i t ufreah MyO.0meS (0D, {wirers nlisdn integat SomrtdePenttie nerhaining ring
sel ected fromthe group consisitng of hal ogen, Cl
al koxy aH@mePewekoxycar bonyl . 13.
5- Fl uor o- 3- et hyl - benzo[ b] t hi ophene- 2-sul fonic acid
(tKe RYhi“dpfiorklly lsulstitlited Ayl SpEinalY sutlRefiéd het@Bhle, Idptionally

/(A\Dpr ¢ eSssubfst?truter!d’qlneltjefrgl((::ytcﬂfli’J Qn% ‘%%ggr?ﬁf;fds%bgtftutfegm lc?cl(()ah)q}l” means,
respectively aryl, heteroaryl, heterocyclyl and Cs.; cycloalkyl optionally
substituted by one or more substituents independently selected from the
group consisting of halogen, nitro, cyano, amino, C,.¢ alkyl, C,.¢ alkenyl, C,.6
alkynyl, hydroxy, C,.¢ alkoxy, heteroalkyloxy, mono- or di- C;_ alkyl
substituted amino, acyl, formyl, heteroalkylcarbonyl, C,.¢ alkoxycarbonyl,
heteroalkyloxycarbonyl and heteroalkyl.

2. The compounds according to claim 1, wherein A is phenyl ring or heteroaryl ring.

3. The compounds according to any one of claims 1 and 2, wherein

, (b) or



conprising a step of reacting conpounds of formula (B)
W th conmpounds of formula (A Y-X-NH (A) , wherein A

WRWsAR4' R, R2', R2', X and Yare as defi neCI/EP2008/050027

claim1. 15. Conpounds of for_lrrw\yfg (1) (H wherein A
RI , TR-, TR- , TR- and TR - are as defined in
claim1; Hal neans hal ogen; R4, R4 and R4 are
i ndependently selected fromthe group consisting of
hydr ogen, hal ogen, cyano, nitro, am no, nono- or di-
@i - 6Th¢ kyhpautsls afdondiod tamihane diclagnal ky$, wiczeig
al kenyl, C2-6 al kynyl, heteroal kyl, hydroxy, Cl
al koxy, halo Cl al kyl, hal gy C1 al koxy, heteroal kyl oxy,
Cl al kyl sul fonyl, C1 al kyl™ul finyl_, o Cl al kylthjo, Cl
al kyl gtl fonyl -G -6 al kyl, I:%ulfinyl-(til:*’e

4

S

Cl al kyl t hi o€l al kyl ,
al kox

heq
R R (a) , © "
R' R
R' R
(c)
5 in which R and R" are independently hydrogen or C, ¢ alkyl.

5. The compounds according to any one of claims 1 to 4, wherein

R
R’ R 1 2
R
R2 / R2 Vi
2' N R2
R | R2 S o
e R R
R is (a) , (b)
R' R
R" R”
(c)

in which R% R* and R? are independently hydrogen or halogen.

10 6. The compounds according to any one of claims 1 to 5, wherein

al kylz2
S R
arbeqiyl , hal o C1 al\ ko ponyl , >
oxycar bony| and}j . R
i R1' R o

or



het er oal kyl carbonyl . 16. Pharnmaceutical conpositions
conprising a conpound according to any one of clains 1
wo e00g4sand a pharnmaceutically acceptabl e exci pPENEP202§7050027

The conpounds according to any pne of clains 1 to 14

for use as therapeutic active Substances. 18. The
conpounds according to any one of clains 1 to 14 for

use as thaRbpeutig active substances for the treatnent
and/ or prophylaxjR of atherofvonbasi s bor asthma. 19.

Use of ¢0 accor di ng clains 1 to 14
for tHelpAPeparatf-pf of medi or the therapeutic
and/or p N I c treatnen di seases which are

associated Rv t hPchynqgc,e. 20. The) use according to

claim 19, the disease is atherotronbosis or asthna.

21. The invention as herei nbefore defined,

gar t Theit@ampgungs nbcordihg te mmeonaoitchemaéw Gorpoeindsis at the para

| nt e odi Al Gfe pREAGRTRNSas SEH ROEAOSRESES: group.

8.  The compounds according to any one of claims 1 to 7, wherein X is phenylene
optionally substituted by one, two or three substituents independently selected
from the group consisting of halogen, C,.¢ alkyl, Ci_¢ alkoxy, halo C,.¢ alkyl, halo
Ci-6 alkoxy, C;6 alkylsulfonyl, C;_ alkylsulfinyl, C,. alkylthio, C,.¢ alkylsulfonyl-C;.
¢ alkyl, Cy_6 alkylsulfinyl-C,_¢ alkyl, C,.¢ alkylthio C,.¢ alkyl and C,_¢ alkoxycarbonyl.

9.  The compounds according to any one of claims 1 to 8, wherein X is phenylene
substituted by halo C,.¢ alkyl or C;_ alkylsulfonyl at the ortho position with respect
to —-NH-SO;- group.

10. The compounds according to any one of claims 1 to 9, wherein X is phenylene
substituted by trifluoromethyl or methylsulfonyl at the ortho position with respect
to —-NH-SO;- group.

11. The compounds according to any one of claims 1 to 10, wherein Y is optionally
substituted heteroaryl, in which heteroaryl means a monocyclic aromatic radical of
6 ring atoms, containing one or two ring nitrogen atoms, the remaining ring atoms

being C, or

optionally substituted heterocyclyl, in which heterocyclyl means a non-aromatic
mono-cyclic radical of six ring atoms, containing one or two ring nitrogen atoms,

the remaining ring atoms being C.

12.  The compounds according to any one of claims 1 to 11, wherein Y is pyridyl,
pyrimidiniyl or piperidyl, optionally substituted by one or two substituents
independently selected from the group consisitng of halogen, C,.¢ alkoxy and C;.6
alkoxycarbonyl.

13.  5-Fluoro-3-methyl-benzo[b]thiophene-2-sulfonic acid (4-pyridin-4-yl-2-
trifluoromethyl-phenyl)-amide.



WO 2008/084004
-53 .
14. A process for manufacturing compounds of formula (1),
1
R
R
Y——X— NH—SO0; ﬂ@ R?
R R”

(1)
comprising a step of reacting compounds of formula (B)

1

R
R2

Cl—80; ﬂ@ =2
R' R

5 (B)
with compounds of formula (A)

Y—X—NH,
(A)

, wherein A, R!, RI), R?, RZ), Rz”, X and Y are as defined in claim 1.
15. Compounds of formula (II)

A 1
R

10
(11)
wherein
A, R RI), R?, R? and R? are as defined in claim 1;

Hal means halogen;

R R?
Ha:ﬂ:% NH—SO2 ﬂ@ Rz.
R" R*

PCT/EP2008/050027



10

15

20

WO 2008/084004 PCT/EP2008/050027

-54 -

R*, R* and R* are independently selected from the group consisting of hydrogen,

halogen, cyano, nitro, amino, mono- or di- C;_ alkyl substituted amino, C.¢ alkyl, C,.¢

alkenyl, C,.¢ alkynyl, heteroalkyl, hydroxy, C,.¢ alkoxy, halo C,.6 alkyl, halo C,_¢ alkoxy,
heteroalkyloxy, C.¢ alkylsulfonyl, C,.¢ alkylsulfinyl, C,.¢ alkylthio, C;.¢ alkylsulfonyl-C,.¢
alkyl, C,.¢ alkylsulfinyl-C,.¢ alkyl, C,.¢ alkylthio C,.¢ alkyl, acyl, formyl, C;.¢
alkoxycarbonyl, halo C,.¢ alkoxycarbonyl, heteroalkyloxycarbonyl and

heteroalkylcarbonyl.

16.

17.

18.

19.

20.

21.

Pharmaceutical compositions comprising a compound according to any one of

claims 1 to 14 and a pharmaceutically acceptable excipient.

The compounds according to any one of claims 1 to 14 for use as therapeutic

active substances.

The compounds according to any one of claims 1 to 14 for use as therapeutic
active substances for the treatment and/or prophylaxis of atherotrombosis or

asthma.

Use of compounds according to any of claims 1 to 14 for the preparation of
medicaments for the therapeutic and/or prophylactic treatment of diseases which

are associated with chymase.
The use according to claim 19, the disease is atherotrombosis or asthma.

The invention as hereinbefore defined, particularly with reference to the new

compounds, intermediates, medicaments, uses and processes.

X%



