SULFONAMIDE DERIVATIVES AS CHYMASE INHIBITORS The
invention is concerned with novel sulfonamide derivatives of formula (1),

- wo 2008xaRiE Ais phenyl ring, or heteroaryl ring, which is a moraty/ERes08/650027
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aromatic ring of 5 or 6 ring atoms, conwtfa_ining one or two ring heteroatoms
selected from N, 0 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(0)n
(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 W‘W‘i%ﬁ%ﬁ%%“ﬁ?d@ﬁeﬁﬁ%ﬁﬁh%@%%,F%"alogen,
nitro, cyano, amino, C1,6 alkyl, heteroalkyl, C3,7 cycloalkyl, C2-6 alkenyl,
C2-6 alkynyl, hydroxy, C1,6 alkoxy, -NR'R", -(C0-6 alkylene)-NR'R", in

which/RiandiR vacerndepahdentlysséiecteddeclr itheigroabieonsistihg of

hydrogen, C1,6 alkyl, heteroalkyl, formyl, C1,6 alkylcarbonyl, optionally
substituted C3-7 cycloalkylcarbonyl, optionally 20substituted arylcarbonyl,
optionally substituted heteroarylcarbonyl, optionally

wherein

A is phenyl ring, or

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

remaining ring atoms being C, or

heterocyclyl ring, which is non-aromatic mono-cyclic ring of 5 0r 6 ring
atoms, containing one or two ring heteroatoms selected from N and S5(O)q
(where 1 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 RY are independently hydrogen, halogen, nitro, cyano, amino, Ci.s alkyl,

heteroalkyl, Cs 7 cycloalkyl, Ca.s alkenyl, Cy.¢ alkynyl, hydroxy, Cre atkoxy,

_NR'R”, ~(Cg.¢ alkylene)-NR’R”, in which R’ and R” are independently
selected from the group consisting of hydrogen, C;« alleyl, heteroalkyl, formyl,
Ci.6 alkylcarbonyl, optionally substituted Cs.; cycloalkylcarbonyl, optionally
substituted arylcarbonyl, optionally substituted heteroarylcarbonyl, optionally

substituted heterocyclylcarbonyl, Ci.¢ alkylsulfonyl, optionally substituted Cs.7
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substituted heterocyclylcarbonyl, C1-6 alkylsulfonyl, optionally substituted
C3-7 YN/11.10.2007 - 2 - cycloalkylsullonyl, optionally substituted

wanstionyl, optionally substituted heteroarylsulfonyl and Optﬁnﬁ@frze_os 1050027

substituted heterocyclylsulfonyl, or -(C0.6 alkylene)-OR’, in which R" is
hydrogen, CI1.6 alkyl, heteroalkyl, formyf&r'Cl.G alkylcarbonyl, or R does

not exist, serenl R L Gan existiR 2R 4. ad R . are independently . .
hydrogen,\%%gloge b% an}g: n'tr?(é){ agngzi%‘(ﬂ)l,grr]*1t§‘rtlf)g-(§1rry F%f%ygl ﬁgﬂ??&iﬁ)e%mted
amino, C106'5IRYTY e preonalhnaiwtitétd baikgcsitrayroh o6
alkoxy; Xis phenylene optionally substituted by one, two or three
substituent$Qindepentently seldotddifranh teogrou catisistingeafaliyl, formyl
halogen, qyanp, Ritke. /APURQ, mono- or di- C1_6 alkyl substituted amino,

C14, alkyl, C2_6 alkenyl, alkynyl, heteroalkyl, hydroxy, C1..6 alkoxy, halo
C1-6 alkyl, halo C1-6 alkoxy, heteroalkylexy, Cl-6 alkylsulfonyl, C6
alkylsulfinyl, ﬁcfc%ﬁl?ﬁaﬁﬁf%fyc‘{]? S %ﬁfo‘i}]{f/‘l-‘éﬁe alkyl, C1.6
alkylsulfinyl-C1_6.alkyl, C1 6 alkylthio 91.6 alkyl, 15acyl, formyl, C1..6
alkoxycarbSAYI Thals 1 B HIRERYE BB AgE nEE RS Ek ISR &GN THRer mono-
heteroatkylaarhibmi/ku¥is mptibmallyosdhstititgdhetelioanl, dn yahighyl, heteroalkyl,
hetergafyt means amapacyclic aromatic radical of 6 ring atoms,
containing one or two ring heteroatoms selected from N(O)n(where nis 0

: ining, ri m ing C, or ,
or 1)’)9 ’ a?s%l?éx%}l%z{g@}%gmm ); IsnLgss?tE!;QuieSfi ?fboeﬂegtwo or three substituents

independently selected from the group consisting of halogen, cyano, nitro,
amino, mono- or di- Cy alkyl substituted amino, C;., alkvl, Co¢ alkenyl, Cis
alkynyl, heteroalkyl, hydroxy, C; alkoxy, halo Cy alkyl, halo C, alkoxy,
heteroalkyloxy, Cy.¢ alkylsulfonyl, C;.s alkylsulfinyl, C,.¢ allkylthio, Ci.s
alkylsulfonyl-Cy.q allkyl, Cy alkylsulfinyl-C,¢ alkyl, Cy. alkylthio Cy.6 alkyl,
acyl, formyl, Cy alkoxycarbonyl, halo C,.4 alkoxycarbonyl,
heteroallkyloxycarbonyl and heteroalkylcarbonyl;

Y  isoptionally 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 nis0 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 $(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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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, 0, or S(0)n (where n'is an
integer from O to 2), the remaining Ting atoms being C; 25and
prodrugs.and pharmaceutically acceptable salts thereof. Further, the ,
bamtsH IS CORtE REINMBO R PRSEEES A HPh S ich restrics the
eranmfasttirerptdné ahovaicompoendShphammacpaticahpyeparatigns:whielr of
EomiaID.pUeD cRmpAUNER Mhe56 Al iepeamPOURE(aribe Rradystonos

t
pharmac utical preparations as well as a process for the manufacture

s $hEdinidrphédisie s Eaalcds activaited SR Upth masteBiFaRtladon 1
and degraaulatiomwbichdestietsthaeniyime getivity, toidQT positivgatiern
tissues. Chymase is. specifically cleaving a number of pathologically ..
O S oo ey AL QRO eass
DTB(3E) "RusI7-SUS EAy A pet i BB tVARCATIHIS RSP TIOE Rantisslirpnsirated
diGRky ;Ghi collaganaseand degrada proteins ikail hrambinl ENvARQ: 1C

1,2. This ern ren m n attractive target for allergic, s
R SRR e A hoed  RLRREY o S SSaRr ey O
stotliels With chyridse MRibitoRe b (e detroristrdiet e ffibadyim aopid) 04
animals; vascuatioiniynkand atheroslerosis-(Regaretbs A Wanatall 3G Ganakai s,

Gl BB 2007 et 55y 56773, R CE WAL ioATetay i =

[thanumobl 2004 Novi12408 997-1008; Takai S, et al, .Eur J Pharmacol.
2004 Oct 6;501(1-3):1-8; Takai S, et al, Trends Pharmacol Sci. 2004 Oct;
25(10):518-22; Takai S, Miyazaki M. Curr Vasc Pharmacol. 2003 Jun:1
STy ok BRI Grery AA S A PEIa s L mIat oA nped berd
AdlerglpAsthimagiperiphenakalrtonblisdoiusive disease; effiticaddientyic plaque

Isehemia, Hiperable. atherselarotic.plagiie-Daligts, aaIaPIg AR e Ny, ischemia
congestive heart failure, Ief?\%%nncular hl%gertroph%thﬁchemja reperfusion

TR > BAFUOH o s, FESRAHBEIS IR Ha TG HRAAHS “Hiap Y abetic
neghrgpaitiyyirinisabl® BeweliBisgaSeoCr disdisease;dhvoeaid héalmg ulcers in
fhurnsiyleers in 20 Diabetes/CLI). The present invention provides the

novel compounds of formula (I) which are chymase inhibitors. -3a -

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

inhibitors.



In a first aspect, there is provided compounds of formula (I) Y- X-----
NHSO2 wherein Rl and RI' are independently hydrogen or C1_6 alkyl, -
3b - or R does not exist, where only RI can exist; R2, R2' and R2- are
independently hydrogen or halogen; Xis phenylene optionally substituted
by one, two or three substituents indepgndently selected from the group
consisting of halogen, cyan. nitro, 5amino, mono- or di- C1.6 alkyl
substituted amino, C1.6 alkyl, C2-6 alkenyl, C2-6 alkynyl, heteroalkyl,
b, y, heteroalkyloxy,
I’m‘[’ IR set]i fé%éylﬁgg %ﬂ?ﬂ%ﬁgﬁ%ﬂ %%4lgalkylth% 1.6
aIkyIsquonyI -C1.6 alkyl, C1.6 alkylsulfinyl-C1.6 aIkyI C1_6 alkylthio C14,
alkyl, acyl, formyl, C1_6 alkoxycarbonyl, haloalki xycarbor;yl
10heteroalkyloxycarbonyl and heteroalkylcarbonyl, at'the para position

of the phenylene grqup.ag X, V\Qﬁr_@%@t td to;{
2

)

wherein

2
4
TN,
RT
Als

is (a)

4;@03}

(c)

R'and R are independently hydrogen or C; alkyl,
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SO2- group and 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), 0, and S, the
15remaining 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,
0, or 5(0)n (Wpere nis an integer f[om 0 to 2), the remaining ring
atoms befidiC;PeaRet sretkuGscahaBhArnatstitidally acceptable salts

thereaf; wherein, unless otherwise defined, the term "heteroalkyl" means

C1.65aE1 sishtuted Bitera s iRy dissiaeAtdssiEcted independently
from_the group consisting of nitro hgdrox%, halogen, cyano, C1.6 alkoxy,

form§A, C 15 MRy IR FEBRUIM A BB OXI Rt S COT Bk g HO BRI

C1.6 alkyl,sidfenybnaming-aid Mananhosdice tdalsybamings 4B, @imo, nitro,
"aryl" means phenyl or naphthyl; - 3c - the term "hetergaryl” means a

monocycREHRBIBAIR Riditat of 8l 1 PGLE AR Ing atiehdt pn@tkenyl, Cae
aromatic Hng-saniiaiogIRe hiwesgyr, hreallpgyhatgsaatoris gelegted framoxy,
N, 0, and S. the remaining ring atoms being C, with the understanding that

the attactTFIERIROI B e LR ST Pciont S BRI M ar6ATSHA RAGE

tf;e r:erm '&E}@{ﬂ@yﬁwlﬂm%ﬂ@sgfﬂgmamﬁi@lm&%lmlhi&y@ﬁ&_@tﬂiﬁat1-(, alkyl,
of three to eight ring atoms in which one or twg ring atoms are

heteroato?ﬁ%lgs% d&fﬂci’rﬁnﬁﬁ}@,‘%’fgg?ﬁngﬂmgﬁeﬁﬁ RN RHGS from 0 to

2), the remanngkngatamsheng Gt thetesmonptionally substituted

aryl-, "optionally substituted heteroaryl”, "optionally substituted
heteicydlyit hagdepienatly shiistithited 1€3: Freyslaalkylvitheans:ct to to ~NH-
respectiv% aryl, heteroaryl, heterocyclyl.and,C3 7 cycloalkyl optjonall
ubattutett by S o L e gt Lo B
group consisimg ofdmlogér, artroathy anbcdmfito; (P & aiky|c@Ratalkemyl or two
C2.6 alkynyl, pydroxy, Gle8ected from N(Ojn(where nis 0 or 1). O, and S, the

remaining ring atoms being C, or

optionally substituted heterocyclyl, in which heterocyelyl 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,
C.¢ alkoxy, formyl, C, alkylcarbonyl, carboxyl, C,.¢ alkylthio, C,.4 alkyl

sulfinyl, Cj.6 alky! sulfonyl, amino and mono- or di-C,.¢ alkyl amino.

the term “aryl” means pheny! or naphthyl;
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15alkoxy, heteroalkyloxy, mono- or di- C16 alkyl substituted amino, acyl,
formyl, heteroallcylearbonyl, C16 alkoxycarbonyl, heteroalkyloxycarbonyl
and heteroalkyl. In a second aspect, there is provided
5-Fluoro-3-methyl-benzoiblthiophene-2-sulfonie acid
(4-pyridin-4-y1-2-trifluoromethyl-phenyBeamide.  In a third aspect, there
is provided a process for manufacturing compounds of formula 20(1), (1)
comprising a step of reacting compounds of formula (B) -3 - with
themspolmgt tfolmues (A R YOI (Ko bicvelic radical of 5 to 12 ring atoms

having at least one aromatic ring containing one, two, or three ring
heteroatoms selected from N, O, and S, the remaining ring atoms being C,
with the understanding that the attachment point of the heteroary! radical will

be on an aromatic ring;

the term “heterocyelyl” means a non-aromatic mono- or bi-cyclic radical of three to
eight ring atoms in which one or two ring atoms are heteroatoms selected

from N, O, or S(O)y, (where n is an integer from 0 to 2), the remaining ring

atoms being C;

b 1Y

the term “optionally substituted aryl”, “optionally substituted heteroaryl”, “optionally
substituted heterocyclyl” and “optionally substituted Cs.57 cycloalkyl” means,
respectively aryl, heteroaryl, heterocyclyl and Cs.7 cycloalkyl optionally substituted
by one or more substituents independently selected from the group consisting of
halogen, nitro, cyano, amino, Cy.¢ alkyl, Co alkenyl, Cos alkynyl, hydroxy, Cy.¢
alkoxy, heteroalkyloxy, mono- or di- C, alkyl substituted amino, acyl, formyl,

heteroalkylcarbonyl, C;.¢ alkoxycarbonyl, heteroatkyloxycarbonyl and heteroaliyl.

In a second aspect, there is provided 5-Fluoro-3-methyl-benzo[b]thiophene-2-sulfonic

acid (4-pyridin-4-yl-2-triflucromethyl-phenyl)-amide.

In a third aspect, there is provided a process for manufacturing compounds of formula

(1,

(1

comprising a step of reacting compounds of formula (13)
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wherein A, RI, RP, R2, R2', R2, X and Y are as defined in the first aspect.
5 In a fourth aspect, there is provided pharmaceutical compositions
comprising a compound as defined above and a pharmaceutically
acceptable excipient. In a fifth aspect, there is provided the compounds as
defined above for use as therapeutic agtjve substances. In a sixth
aspect, there is provided the compounﬂs as defined above for use as
therapeutic 10 active substances for the treatment and/or prophylaxis of
atherotrombosis or asthma. In a seventh aspect, there is provided the use
of compounds as defined abovexfor the prgparatlon of medicaments for

the therapeutic and/or prophylactic ent of diseases which are
associated with cla?/ _%;f@ _‘ Q herW|se indicated, the following
definitions are set (o3 d'd ¢fine the meaning and scope of

the various terms used to descfibe thé grention herein. The term
"halogen” or "halo" means quorlﬁe chlorine, bromine and iodine, with
fluorine, chlorine and fluorine tq@ng preferred. The term "C1..6 alkyl",
alone or in combination with othér groups, means a branched or
straight-chain monovalent alkyl radical, having one to six carbon atoms.
withis PR 146 th & ERERglitied by such radicals as methyl, ethyl, n-propyl,
isopropyl, n-butyl, s-butyl, t-butyl. C14 alkyl is more preferred. The term
"halo C1.6 alkyl", alone or in cowbinztioNiith other groups, means C1-6
alkyl in which one or more hydrogep,has been replaced with same or
different halogen, such as WO 20031084004PCT/EP20081050027 - 4 -
-CH2C1, CH2CF3 trlfluoromethyl As halogen, chlorine, fluorine or

 blowsiedis %re?err&i; RidRhicFiredof AupAnddsindia %f@ﬁe@?ea

In a fourth aspect, there is provided pharmaceutical compositions comprising a

compound as defined above and a pharmaceutically acceptable excipient.

In a fifth aspect, there is provided the compounds as defined above for use as therapeutic

active substances.

In a sixth aspect, there is provided the compounds as defined above for use as therapeutic

active substances for the treatment and/or prophylaxis of atherotrombosis or asthma.

In a seventh aspect, there is provided the use of compounds as defined above for the
preparation of medicaments for the therapeutic and/or prophylactic treatment of diseases

which are associated with chvmase.



The term "halo C1-6 alkoxy", alone or in combination with other groups,
means alkoxy in which one or more hydrogen has been replaced with

same or different halogen. 5 As halogen, chlorine, fluorine or bromine is
preferred, and chlorine or fluorine is more preferred. The term acyl”, alone
or n combination with other groups, meaps -CO-C14, alkyl. The term
"heteroalkyl" means C1_6 alkyl substituted by one or more substituents
selected independently from the group consisting of nitro, hydroxy,

halogen, cyano, C14, alkoxy, toformyl, C1_6 alkylcarbonyl, carboxyl, C1-6
alkylthio, C1-6 alkyl sulfinyl, c...6 alkyl sulfonyl, amino and mono- or di-
C1-6 alkyl substituted amino. This term is further exemplified by such
radicals as 2-hydroxyethyl, perfluoromethyl. The term "C3-7 cycloalkyl",
alone or in combination with other groups, means a saturated monovalent
@yctie dtpdroter bohicridicabofdhpedng bt o artdREhd gitlustrate and define
HRYGIRRIRYLAPseyslobutyh wyclabexyhsThedesme:Gilid alkaxeh@aneeiin
combination with other groups, means the group R'0-, wherein R' is a

_[C};ljé“%g) 1‘1%' K%Iéﬂo;rpne’ ter n}l;%z £ QE? EM&;%'& %l%gﬂ%,qg@qﬁ@%a yiethem
groups, mearts a straight-chain or branched hydrocarbon residue
faempasihl ER e AiEPEREPHAGRE EF%th six 20 carbon atoms, such as

e.g. ethenyi, 2-propenyl. The term "C2_6-alkynyl", alone or in combination
Thitheoth&Cgealiog” rabarsoa istraighinehan Gitb rihehsd WdioedrbaRranched or
SesigHe LOMBLISIRY A IRPIS RomrainAYING WAt Six ealRaNeamSTEURm is
as e.g. ethynyl, %—prop nyl... The terw "1COT]6 all%lrene{ means a %(_)Eglﬂgr&
RGeS OP B Bradiab e At sien 25 anphatic hydrocarbon
tgnolip-bfifyto @ catbphiatornsp G atkdlene means a bond. The term "aryl",
alone or in combination with other groups, means a phenyl or a naphthyl

ouRPrafesably aphenybgeoiiin Tomtemtihetabeoyhiylbralgnenarans Cy.q alkyl
1%{ ge%ésrggear? ?%ﬁa'é'%r&m%‘@;&{‘é‘ %Q‘&a@é&h%ﬁﬂ%en, such as

.corgbigation with ottpler
mn 1Chl O T maore
Fadicals oFthrée o ei % ng atoms in which one or two ring atoms
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WO 2008/084004PCT/EP2008/050027 are heteroaton-is selected from N,
0, or S(0)n (where n is an integer from O to 2), the remaining ring atoms

wdeingfs«ble term "heteroaryl” means a monocydic or bicyclig(f@gjf;gdﬂgfﬁ@@{m,

to 12 ring atoms having at least one aromatic ring containing one, two, or
three ring heteroatoms selected from N‘é 0, and 3, the remaining ring

atgme being,Er Pieferably, theatiachment | p&mrﬂ{ %Qﬁ&? Yl radical

will be on an aromatic ring. The term "optionall stltuted ary
pbﬁcﬁﬁrﬁgiI%ﬁgﬁﬁ%&hg%@‘%ﬁm?{ﬁt@ﬁ%ﬂﬁ%bstltuted heterocyclyl“
and "optionally substituted C3_7 cycloalkyl" means, respectively aryl,
heteroary hteterocyiclyivarndons o oycloalkyhoptionaily ubstituted iyone;
gkmgwr@; l@%‘ﬁ%h&@%ﬂ%&Q%@@Hﬂ%ﬂthfa%k%ﬁt%ﬁ%ﬁ M%QFM&Q{?%%HBM logen.
%fp Q{tro cygan o, amino, C1l.6 alkyl, C2 6a{< ng}ll C2-6 alkyllyl

S CH G RS BRI BHcE -4 @ ARG Sitleftels more
Bir?ﬁqujﬂécyl formyl, beteroalkylcarbonyl, C1-6 alkoxycarbonyl,
heteroalkyloxycarbonyl and heteroalkyl.  Preferred radicals for the

Themioal gradups whosedefinitions are givemabove 3atbase £o-C, , alkvl.
specifically exemplified in Examples Compounds of formula (1) can form

”PH@EQ%CQ&EJ%!M 3pegpiahle ac Mﬂgﬁmﬂ%y@@gpﬁ%&fﬁ%{}men s sclected

armaceutically a ceptable salts are salts of compounds of formula (

FPSH bR EsTpRisIasRineral atigs et ad AlRE S IGHe afcid alkoxy,
@mtp!ﬂiuff@ adidy! sufpturbusacigiofphesphiviic @cidilioy! wiflioriganicagicits;l fony,

sushas metanesuphonic, ! (?fiﬁ'lgstﬁ’tﬁ?égqgﬁﬁﬂlpl?ﬁﬂ'?eﬁg% 1%98;(5’ I¢ 8¢l lified by

lactic acid, trifluoroacetic acid, citric acid, fumaric acid, maleic acid, tartaric
A&y r %}E%I;?ﬁé %\&H%P%YE%@%\@HOW@@% "pharmaceutically acceptable
salts” refers to such salts. Compounds of formula (1) in which a COOH

Hretip s dreserntleatoflsthlentornisetts itk basesh Examples ot suchsaltgurated

B alkddinesyeas thyalahing AREIRmMBoM N SaLSSUCH:AS &8 Nay, KicleBropyl,
Cycpobutyl cyclohexyl.

The term “Cy. alloxy”, alone or in combination with other groups, means the group R’

O-, wherein R™ is a C4 alkyl.

The term “Cy.4 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 “Cy5-alkynyl”, alone or in combination with other groups, means a straight-
chain or branched hydrocarbon residue comprising a tripple bond, having twe to six

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

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

aliphatic hydrocarbon group of 1 to 6 carbon atoms. Cyalkylene 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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25 Trimethylammoniurnsalt. The term "pharmaceutically acceptable salts"
also refers to such salts. Acid addition salts as described above are

wirelesr@dgpaOptional” or "optionally” means that the subsequ

described event or circumstance may but need not occur, an?#}g’?fﬁ‘é’m"‘”’f
description includes instances where the eévent or circumstance occurs
andinstances ich jt d t. Forexample, 'atyl group 30 optionally
sdbstitut%% with@ané%[ﬁyl;aIrl?)ﬁ%'E)r%(é%%gmggﬁ ’8|1%9Fﬂ%&?¥§5%%%@ RdpEe the
presentnand ghecdeseriptidh includes situations where the aryl group is
substituted with an alkyl group and situations where the aryl group is not
Substituted Mitodhe’ a9 @Hﬁn%@i%@%@?&%‘ygl@& I5R2008/02002 1 < havin g
qt-i,;g@armace%tlgal[y gccegtablgrexmplent" means an excipient t atis )
Useful in preparing a pharmacelficar cBmpsHior tHas eyanaiamy sitsted from N,
fortexicthne heithiag blopyicalhbnog thénise indesitables ranet ingludeshe

excipient thatds asgertahle.forgigr DAY uUse as well as _hqman _
pharmaceutical use. A "pharmaceutically acceptable excipient” as used in

t cification. glaims includes.both one and more, than one such .
s T s A

tHEPRTS BFEW shike %ﬁkf&%ﬂ@%ffm@ﬁ{ﬁttﬁrﬁs’:ow miaaﬁéﬂgetmem ofspectively
their, toms:ini ,Siplﬁ@@ﬁ;ié! ﬁEﬂ_’ﬁE@_{f;Sﬁ}m&[%‘;;l |§9%3>%E§%M)_gmgfe@ lw%ne or more
s,in.space are termed. "stereoisomers”.
oI EET
‘YieBereonid: and Wreas! thasatkynoh superimposatiexmitorimigésef mono-
each-aiherlare sesmiedcenmtiomersioWHeR A CompRURISIAs an

anmelic.ceiaL:Rneraale, iha carpan alom s bonded fo four
different groups, a pair o ;

enantiomers’is po§§ n ena.ntiomer can be

haracterized by the absolute configuration of its asymmetric center and is
%ées%lrri%“g b“%‘ﬁﬁéﬁi %ﬂ@%ﬂ FERRg Rassdsticidions migidant Preioghose
trebyithidy B5emahified in Whiciptie molecule rotates the plane of polarized
light and designated as dextrorotatory or levorotatory (i.e., as (+) or

(risamets sespestively) </ abiral gempaund can 9&9%&%1@%@%149&'&(&%“&!13.

£nantiomer onas a mixture thereof. A mixture co?@tflir_llng equal

B T RSB R i e ara s offormula (1
Eohnporriedsabsne tampensbss bneioh amydrelasyimietricdcentigiaric acid,
desso20 dndicatachatherwisadie dasciption oLpaming ﬁflﬂm}igﬁj%rhonic
1%9(5“\?0[8[1%1'1@5% SHegC E!:qgtigc%tacngc%allrggcls ? etn' jed to mq_ludedbot ic acid
Raidua encsulptidnic adid, acen Lfes: lactic acid, trifiuoroacetic 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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b2
A

racemic or otherwise, thereof, as well as individual epimer_s and mixture
thereof. The methods for the determination of stereochemistry and the

woeRasation of stereocisomers are well-known in the art. While EU&%Q %5%%0027

definition of A, Rl to R2', X and Y is described before, certain racicals are
preferred. i)In the compound of formula (I§, A is preferably phenyl ring or

; ' ' ' ferably.five membered ring. in |
h@ﬁﬁ%@i&’é&%&%i}f‘?&%é’@@f' ”:’r(lg}f}lgn@‘ P S1a "\églssntn&mt 1 useguti mgpreparmg a
the compound df formula flf -/ - more prefer Iy_ . _ .
pharmaceutical composition that is generally safe, non-toxic and neither biologically nor
otherwise undesirable, and includes excipient that is acceptable for veterinary use as well
as human pharmaceutical use. A "pharmaceutically acceptable excipient” as used in the

specification and claims includes both one and more than one such excipient.

Compounds that have the same molecular Formula but differ in the nature or sequence
of bonding of their atoms or the arrangement of their atoms in space are termed
“isomers." [somers that differ in the arrangement of their atoms in space are termed
"sterecisomers”. Stereoisomers that are not mirror ima ges of one another are termed
"diastereomers” and those that are non-superimposable mirror images of each other are
termed "enantiomers”. When a compound has an asymmetric center, for example, if a
carbon atom is bonded to four different groups, a pair of enantiomers is possible. An
enantiomer can be characterized by the absolute configuration of its asymimelric center
and is described by the R~ and S-sequencing rules of Cahn, Ingold and Prelog, or by the
manner in 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 (1) can possess one or more asymmelric centers, Unless
indicated otherwise, the description or naming of a particular compound in the
specification and claims is intended 1o 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 Rzn) 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.

i) In the compound of formula (),



or which R"and RI are independently hydrogen or C1_6 alkyl, further
more preferably WO 20081084004PCDEP2008/050027 - 8 - hich R2, RT
wan@ddé/saiguindependently hydrogen or halogen. In the com%%gp(ga 08/050027
formula (1), Y is preferably at the para position of the phenylene group as
X, with respect to -NH-502- group. In thé ¢ompound of formula (1), Xis
preferably phenylene optionally substituted by one, two or three
substituents independently selected from the group consistingpf halogen,
& alkoxy, C1E6 5

Ik)égulfonyl
R?
. *
, (b) o1
1
R2
/4 .
RZ
3 .
RZ
, (b} or

in which R' and R" are independently hydrogen or Cy.4 alkyl,

1
R =7
R?
S .
22
(©) or

further more preferably
R’ ,

R R

R 24 R
} N

A R? |, 2"
1 5 R
R is (a)

b
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10alkylsulfinyl-C6 alkyl, C1_6 alkylthio C1.6 alkyl and C1.6
alkoxycarbonyl, more preferaby X is phenylene substituted by halo C1_6

w@ahadsakssds 6 alkylsulfonyl at the ortho position with respect tg NEIP%/ ;(}27

group, further more preferably Xis phenylene substituted by trlfluoromet yl
or methylsulfonyl at the ortho position with respect to -NH-S02- group. 15
v)In the compound of formuja (1), Y is preferably optionally substituted
heteroaryl, i G erparyl means a monocyclic aromatic radical of 6
ring atoms, cofjtainm oL two ring nitrogen atoms, the remaining ring
atoms being G _ y substituted heterocyclyl, in which
heterocyclyl m inofi-gfomatic mono-cyclic radical of six ring atoms,
containing one or two ring nitrogen atoms, 20the remaining ring atoms
being C. More prefécably, Y is pyrldyl pyrimidiniyl or piperidyl, optionally
substituted by one or two substituents independently selected from the

group consisitng.of, hal C1.6.alkox 6AOX CarbOnyl WO
2008/0é4‘665g1gT P2 /0?865‘}‘31’6“%” ?/e]féi'!i E?Hf&‘bf the

invention is a compound of formula (1), which is
5-fluoro-3-metfy1- ben20|bbh|ophene -2-sulfpnic acid (4 -pyrid: 4-y1-2-
trifluoromethyl-pheny j?amlde The compogunds ef.the present invention
{, for al 5 fsyn\h tic procedures
me | In scheme 1, A,

R to R2", X¥ay ,
independentl ydroen, hatage/lpyano, nitrdPamino, mono- or di- alkyl
substituted amino, C1_6 alkyl, Cm, alkenyl, C2-6 alkynyl, heteroalkyl,

fydroxy, G, 6@%@%&1@{'%&1@@5}/#{ hﬁ!@e@l Eh I{i?%ﬁ/e H@E‘?{a%@%h&%‘!me
C16aIlF Is gon C1 G%Tygfulfmyl C1l- ?\g{g |o Cl 6

alkylsdironyl-¢1 Boaﬁg{f’ ikyAsaliR S AP 145 alkylthio C-6
alkyl, acyl, formyl, C1,6 alkoxycarbonyl, halo C1l 6a|koxycarbony|
Hétero%@f%@@é}?ﬁbﬂéld formula (I}, X is preferably phenylene optionally substituted

by one, two or three substituents independently selected from the group
consisting of halogen, Cy.¢ alkyl, C, ¢ alkoxy, halo C,. alkyl, halo C.¢ alkoxy, C
alkylsulfonyl, Cy. alkylsulfinyl, C; ¢ alkylthio, Cy.¢ alkylsulfonyl-C; ¢ atkyl, Cig
alkylsulfinyl-Cy.¢ allkyl, Cy alkylthio Cy.6 alkyl and Cy.¢ alkoxycarbonyl, more
preferaby X is phenylene substituted by halo Cy alky! or C,.¢ alkyisulfony] at the
ortho position with respect to ~-NH-50,~ group, further more preferably X is
phenylene substituted by trifluoromethyl or methylsulfonyl at the ortho position

with respect to ~NH-SO,- group.

v) [n the compound of formula (1}, Y is preferably optionally substituted heteroaryl,
in which heteroary! means a monocydic aromatic radical of 6 ring atoms,

containmg 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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15 or heteroalkylcarbonyl. The compounds of formula (I) and (ID are
advantageously prepared by reacting sulfonyl chloride (B) with amine (A)

worzigiugsa@niline (C) in the presence of a base. The base is peferabys nso027

sodium hydride or an amine base selected from the group consisting of

pyridine, picoline, triethylamine, diethylamine, diisopropylethylamineand

4+N- 20sdimethy i idi e i re pyridine , . , .

i NNy (VAP e Son ek ol b o S Shhaiicn s
solvents with preferred.anes selected. from_acetonitrile, djoxane,.
eyl e S o Gemen 4-y1-2-

N, N-dirtiéthgracesshiiodieametnyidulfoxide, WO

20081084004PCDEP20081050027 - 10 - dimethylformamide and
dombimagionsthef dof pThenpieferreshtemper atafadslimdhextange, of 0k @ neral

00 &edsing - campraod £ as.a0 intermediate, compounds of formula 0]

can be obtained by C-C bond forming reactions such as the Suzuki

@gncé}lopg vlvltgﬁerg tge halide is reacted with 5 a suitably substituted boronic

acid derivative 1h the PréSence of a base and a palladium catalyst. The

sulfonyl chlorides (B) are either commercially available or can be

SyHitRESiZed by state-of-the-art methods from naphthalene or bicyclic

heteroaromatic compounds or@erivatives thereof. In particular, the ;
sulfonyl chloride group can be introduggd starting Jo from an aryl lithium R R2
sgalt_r%\_t_:t'gig with %Jlfur dioxidé feffowed by oxidation/ chlorination with fgr—-
exaniple sulfuryl ¢ lond& 6 suetinimide. Aern3tively]-an SO
activated aromatic position can be“réaeted with chlorosulfonic acid or a . 5
sulfuftfioxide comple(?)such ad’503.OMF or Saypyridine folloWed by R" R
chlorination with e.g. thionyl chloride. Aniline compounds (A) are either
commercidlly available or can be synthesized by stater

Hal— NH,  + () — Hal

R R"

(C) (I

In scheme 1, A, R' to R*, X, Y and Hal are as defined before. R*, RY and R* are
independently hydrogen, halogen, cyano, nitro, amino, mono- or di- Cj alkyl
substituted amino, C; ¢ alkyl, Cy. alkenyl, Cy.s alkynyl, heteroalkyl, hydroxy, C,.4 alkoxy,
halo Cy.¢ alkyl, halo C,4 alkoxy, heteroalkyloxy, C.4 alkylsulfonyl, C,.¢ alkylsulfinyl, Ci
atkylthio, Cy alkylsulfonyl-Cig alkyl, Cyg alkylsulfinyl-Cys alkyl, Cy alkylthio Cy4
alkyl, acyl, formyl, Cy.s alkoxycarbonyl, halo Cy.¢ alkoxycarbonyl, heteroalkyloxycarbonyl

or heteroalkylcarbonyl.

The compounds of formula (1) and (I) 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, tetrahvdrofurane,

toluene, dimethoxyethane, N,N-dimethylacetamide, dimethylsulfoxide,



15 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
Weht'5¥8&tte of a base and a palladium catalyst. Halogenatdd affifiQs/56027

derivatives (C) are either commercially-amaHable or can be synthesized by

state-of-the-art methods. 20 As described above, the compounds of

fomsthal {py avaradeve compoonidena: iapibit Brynsieseedrisemesomipbundie range

ednsequentlyqrevent the activation of Angiotensin I, Endothelin, TGF13,

lll, SCF, collagenase and degradation of proteins like Thrombin, FN, APO

302 ToiapeHBrefbreaean HasEd e thetisatntsridatio pidyvertiba oftained by

dlergien 2Hinflamreatan andlonfibietic Aiseases. sUehas alletgyiasthimaed with

ipheral arterial occlusive di se, critical limb ischemia, vulnerable .
5 gegdﬂagv m?bs%t%eg%oro 1C a%{ScF gezw;%]lve i1 the presence & s %F a r%aﬂa.dmm
atherosclerotic plagque patients, unstable angina;, congestivé heart failtire,

lefebeshtricular hypertrophy, ischemia reperfusion injury, stroke,
cardiomyopathy, restenosis, rheumatoid arthritis, diabetic nephropathy,
iftitabléfBolvehDiséasd; Greheidedisease:rathigrothribrbleosiscandiersdtihesized by

%Ep_wkﬁsrahﬁe%%ge%gh'm\g&%%%%f%%%@féﬂ@T{éé?%%%%éQéQQ%ﬁlgggnas or

mventl.on therefore_ alsore atesto P armaceuti _aI Composmons .

g6rpHEmds compauRfTHelaErRe T AV Gher i BErHRacBURR aNjfoduced starting
10 &cceptabld Excipientl Thecivention likewisesefaliticescompadads,ashlcrination

mcfﬁ?-e&ﬂﬁfér’eesﬁ% £ c%%omggaoqeﬁygﬁgyoéﬁy&%1ﬁHQ§ta tgfﬂzﬁi%}%%a;%lﬁyaﬁivated

as therapeutically active substances for the treatment and/or 5 prophylaxis
BFOIRtSiE oA FAtE Ry T &HATEr ot iuaiutc galdicuaripar trioxide complex
thehapadichliyfastive sphsdanckd dor-theyteaidmertioandior QropiylakihRfride.
allergy, asthma, peripheral arterial occlusive disease, critical limb

isehemianyinerablg aihernacleroticRianus RAHRIS JNSIRBlEANAINR.d by state-
cgr)nlgestlve Fart fajlure, left ventrlcula%h%)irtrophy ischemia ?ger_fusmn
v ) &S ,

15 Rl SOk eio Ay Sty FeStRR RETIHHEL ARAN RS (6 0 @ C-C bond
thabetic nephropathly airthatslezBowel Migeasesr€ tbhhslidiseasegied with a suitably
atheratiuomhesiz ard f-buinsiulcensan Riahates/ G iy Ihe inyention &1 atalyst.
elates to t{ge, use of gt%mpqundi @S described above for the preparation of
ﬁ?e%gfgﬁ%g €5 the MHEAPST Andisr HISlohy AR ek e At B Lifergic can be
infldrwaaddry and/of-fibrotic diskades, particularly for the therapeutic
and/or

As described above, the compounds of formula (I) are active compounds and inhibit
chymase. These compounds consequently prevent the activation of Angiotensin 11,
Endothelin, TGFb, 111, SCF, collagenase and degradation of proteins like Thrombin, FN,
APO AL2. They therefore can be used for the treatment and/or prevention of allergic,
25 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
30 burns/ulcers in Diabetes/CLI.

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

atherothrombosis or asthma, is the preferred indication.



15 prophylactic treatment of allergy, asthma, peripheral arterial occlusive
disease, critical limb ischemia, vulnerable atherosclerotic plaque patients,
unstable angina, congestive heart failure, left ventricular hypertrophy,
WiSPEHTAPdperfusion injury, stroke, cardiomyopathy, resteno&fst/EF2008/050027
rheumatoid arthritis, diabetic nephropathy, irritable Bowel Disease,
Crohns' disease, atherothrombosis and/or burns/ulcers in Diabetes/CLI.
ShenipenisdicBifisirsccaliipriskeigscdmpbuitas disstribaebaiitions Taerprising a
ineptiondalsadehtesio the Progessand:thelintermediatesdoient.

manufacturing the compounds of formula (1) as well as the process for

mRACHEngibe; e rmediates, Theinhibiion of chyrmase, py the thergpeutically

compounds of the present invention can be demonstrated by the pepti
SbetrtboResay ¥ adalyietreRsnatdy 25 For theaingiiasdhs Spstratband/or
wasbhiesen oontdimipg, thenfamino>acidpéptidefAARE adisstandatdicularly as

ﬁyaagasaéﬁrﬁnmo;%@ﬁmJéﬁﬁqqmym%ﬁ%%%iwﬁm%%hsfg; asthma,

amino-4-methyleoumarin]; Lockhart BE, et al., "Reco uman

RIASH0CEN cifiialsecansiipbvaaprotiddliré b Bhradgiortinambliaitherosclerotic
phstoripand putificatien.ekthe kighlysactiveenzymee, BioteghrolApplypertrophy,

%&%@ﬁm 1%@%@1@9 & dlﬁms%%gé,e Paﬁggﬁ\%%%%?ﬁ Ma tg%s%goﬁ\gusmamid arthritis,

o

manuscript BA20040074)). The per hesized with a purity of

10 g5bsHoRtaeREh, Bibe a&%hﬁ%ﬁp&n@y ﬁﬁ/’rﬁééésfmh@@tﬁm osis and/or
burnaiuiskin imasileelisas obtained from Calbiochem (Merck
Biosciences, San Diego, California, USA). The assay buffer was 0.15 M

NRGHy OnaMarldinHicd 1 LRSYLIHARS (BAB-2 N Qe ribed above for the preparation
20081084004PCT/EP2008/050027.- 12 -

h TIOR8 By 1) HindBehy AT EHS 1- Sl i ats5 Bl Hg/Al1 allersic,
Héparinafbiepaniisodidibre8igndasepersinpairttestinal nucogs), heamMtic and/or
15 g\?%@e%tf?gﬁn{m Qﬂﬂmaﬁe iRE Ferl N ATSHWASRETONNSHWse, critical

well plates (Packard Optiplate), with a 0.05m1, volume at room _
%&f&@%ﬁ?@ﬁ&%ﬁ&@&%ﬁ\ﬁwﬁs@% A& B IRBU AR §Trna, congestive
inereasalin dludetscemte @il 84 0idOnmpbexcitatiomiemigsidm)ifromifies, stroke,

&:@J{HH@@%,@}W&M@W@J@%@@ fremnne sYbSiRe  INDINEON Rfiih8e Bowel

activit inhibitory compounds was read after 30 min pre-incubation with
{P]?éeéﬁ%r% l;,)[ 1 yfﬁete beépétllfa?énbesis and/or burns/uic%rs in Diabetes/CLI. Such

20 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.

25  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-
amimno-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.” Biotechinol Appl Biochem. published as immediate publication 26 May

3¢ 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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in assay buffer without AAPF-substrate. The assay was then started by
addition of the indicated concentration of AAPF-substrate. iO The IC50
values of the active compounds of the present invention preferably

WA 4bout 1000 to 1 niM, especially about 30 to 1 nivI PCT/EP2008/056027

ExamplelC50(nM) Example 235 Example216106 Example 213 The

compounds of formula (I) and/or their pharmaceutically acceptable salts

Sawbarissaoyimedicamibwis endp i the fonm of phambiac8dtiegim! Heparin

r@m@@f@tigmﬁmf @.frgmalp@@qlﬁmgfadtgﬁﬁﬁl{@ew @dmwﬁmmt?sumxt@a[w
administer example a ets, coate

%i) etedra %224}10;} AR E;so é’efa?fﬁlgeé‘ea“ggé?es S (f I?B‘ﬁg ) with

@d‘s@»‘éﬁémﬁ@i}‘q@@taﬂweagnmmlf@n@f@ﬁwppotsmw@s;» paiem@iézlmhe.gi.lm rate

%ﬁ;{%ﬂs@iﬂ%&@@eﬁ%ﬁmﬁm&@%%p@%i@ﬁém infusion soltons, 7051111110 4
in the fo ofontm(E}nts cre or Ollsﬂg‘% al admi |str

topi
0 T SR B et SATdoNS Ba Y
effectednits avamaswkr iwhichnillibe-fasnilidico aiy fersoyrnsidetrirthecarperature

by Reingingdhe;desaribescampesadsef i@JWWQsItH&g@MQ@ Wy addition of the
E)ﬁéarma eutlcal acc fﬁlﬁgf salts, optlonally in combination with other

iape f’%%ﬁﬁ? At StARREL ito a galenical administration form
ibyethep withessuifableasion-toxiooimeds, ¢herapetsicallycompatibiesdlid onount o
hgyid easnies m@{@r@b}e [,Tﬂg ifdeskgd, usual pharmaceutical adjuvants.
WO 2008/084004PCT/EP2008/050027 - 13 - or its salts can be used as
carrief M'—**m'ﬁ"“ for-tablets-eaated-tablets, dragees and hard gelatine
caps JIEé ‘m§uetable carrier ];%g?grla for soft gelatine capsules are, for
example, vegetable oils, \waxes, fats land semi-solid and liquid polyols
(depefdingidhihe nature of the activie ingredient no carriers might,
however, be required in the case of goft gelatine 5 capsules). Suitable
carrigrmmaitettals for the produgsion of solutions and syrups are, for
exanjple, water, polyols, jsucrose, invert sugar. Suitable carrier materials
for injggigrLEoigtionsare; forexample, water, alcohols, polyols, glycerol
and Jegetable oils. Suitaple carrier materials for suppositories are, for
examplenatural-or-hardened-eils,-whxes, fats and semi-liquid or liquid
polyols. Suitable carrier materials for topical preparations are glycerides,
semi-synthetic and synthetic glycerides, hydrogenated oils, liquid waxes,
Gsicrparasmds dfdernting aruHertbste R parsatioglBne qiyEols s can be used

echuldRerderivatlyds. 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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Usual stabilizers, preservatives, wetting and emulsifying agents,
consistency-improving agents, flavour-improving agents, salts for varying
the osmotic pressure, buffer substances, solubilizers, colorants and

WA U ents and antioxidants come into 15 consideratiorP43/EP2008/050027

pharmaceutical adjuvants. The dosage-afisthe compounds of formula (1)
can vary within wide limits depending on the disease to be controlled, the
agatand thevndiviehaal sondfiRsrafienal p sgie itbdeiel traimbediefs, dragées and hard

@@I’Iﬂﬂ@%@@ﬂhsanﬂﬂﬂﬁ@ﬁ&@i&’s&ﬁ@Ifmef@ttqyéheg@ﬂﬁ\ﬂglé@f)gﬁﬁy'ﬁ%nﬁﬁt%xample,

cgnlgarl'uc%larc agult glent a %é sé%cg [H% i% . ;
1505 TG CLSpELIATy 30 SLn 1118 I00 T ELELTHLo CEREIUErAGh he nature o
B‘@p@ﬁ@rmglm@e%ﬂwc@ﬁm@ drse}atsél @wdfcheiprmgeqﬂwmmhawkmeﬁumﬁ gelatine
@ﬁ@ﬁl@eﬁ)‘eSﬁE@ﬂ]ﬂ@%@QL@PH‘Q@&&@@%&@M?{%W&%Q% Qkis@vetal HRlYrups are, for

dosa Funlts e. |n11 to3dosage units. Thtzﬁl;) % aceutlcal preparations,
SRRty EoRYNA Bo0GT 4508 1Y, Wiferathy L ot i, BIE" A Tor tnjection

colmiporme offarmatan(d. 25w dc2b081084084FCHERRU08/03002 Bils- Suitable
Jﬁ%ﬂg)ﬁﬁﬁi@tl%?&eﬂﬁj QWiRGiEXaR) mﬁsefscﬁﬁﬁet%%ﬁgiaé? theipresent, waxes, fats

Inv ntlon ln etal The ar§ %\fvever not intended to limit its scope
IWI & FR%W s. Suitable carrier materials for topical preparations are

gLﬂU@ig&,mtmltbmmﬁﬂ]smmbh@m@g@%@@diﬂm@nmed oils, liquid waxes, liquid
(AakramorZ-drifineromeityipbenyl):amid8yiene glycols and cellulose derivatives.

Usual stabilizers, preservatives, wetting and emulsifying agents, consistency-improving
agents, flavour-improving agents, salts for varying the osmotic pressure, buifer
substances, solubilizers, colorants and masking agents and antioxidants come into

consideration as pharmaceutical adjuvants.

The dosage of the compounds of formula (1) can vary within wide 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 (1).
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in To an ice cooled solution of 4-bromo-2-(trittuoromethyl)benzenamine
(CAS 445-02-3, 18 g) in pyridine (25 ml) was added
5-fluoro-3-methylbenzolblthiophene-2-sulphonyl chloride

WCASAHN864-34-7, 2.0 g). The reaction mixture was stirred KCFASIZYFHA)50027

concentrated under vacuum, and the resjgue was chromatographed over

silica gel using heptaneichloroform as eluent to obtain

5-fluoro-3-methyl-benzo[b]thiopheneE2aguttenic 15 acid

(4-bromo-2-trifluoromethyl-phenyl)-amide (2.35 g) as a colourless solid.

VIS (kB N)i46 B di8:QctMe kil Jilex@mapiRedresent invention in more detail. They are,
-Fluoro-3-methyl-benzo[blthiophene-2-sulfonic acid (4-pyridin-4-y1-2-

?Fi m%%im%% i/%ﬁ %erﬁf/?-g‘rgﬁ‘} 25 0° AW 20087084004PCT/EP2008/050027

- 15 - A suspension of 5-fluoro-3-methyl-benzol[b]thiophene-2-sulfonic acid

(4-bromo-2- trifluoromethyl-pheny1)-amide(0.5 g) and 4-pyridineboronic

acith(pld 97 g) in 1,2- dimethoxyethane (6 ml), ethanol (2 ml) and 2 M

agueous sodium carbonate solution (4M 5 ml) was degassed 3-4 times to

R MEVR0XYSany A detalis(pirheny RivesRhioR) PRI AQ DB D WARy1-

added. The reaction mixture was stirred at 80 C for 3h, quenched with

i%e(/;{'/}\;é?é%,mal @ extracted with ethyl acetate. The organic layers were

washed, dried and concentrated. The residue was chronnatographed over

silica gel using heptane/ethyl acetate as eIu% ‘ ;io obtain the title

compound (0.35 g) 10 as a yellowish sglidyVS (1SP): 467.3 (M+H)'

Example 3 5-Fluoro-3-methyl-benzo ibithiephgne2-sulfonic acid

14-(2,6-difluoro-pyridin-4-yl)-2- trifluoromethyl:phenyll-amide

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[blthiophene-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/chioroform 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-methyi-benzo{b]thiophene-2-sulfonic acid (4-pyridin-4-yi-2-
trifluoromethyl-phenyl)-amide

i ol
OF 0T

B
1w
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15 This compound was prepared in analogy to Example 2 starting from
5-fluoro-3-methylbenzolb] thiophene-2-sulfonic acid
(4-bromo-2-trifluoromethyl-phenyl)-amide (0.12 g) and

WO Blditte#tyridine-4-boronic acid (0.063 g) in 1,2-dimethoxy&thAR&0pE/ &e627
ml), ethanol (0.32 ml) and 2 M aqueous s$edium carbonate solution (1.0
ml) with tetrakis(triphenylphosphine)palladium (0.055 g) to obtain the title
compound (0.055 g) 20 as a brownish solid. MS (ISP): 520.2 (M+ NH4)+
Example 4 5-Fluoro-3-methyl-benzo [b] thiophene-2-sulfonic acid
(4 Bsphraiorpyi idihadry -2 dtifllidremethyhpheayb-amite niWid (4-bromo-2-
%99%%%8% %I&EF%&%&Q% gﬁ%%a Jrjf&zrolr HiZcQ ﬂf%coyag Has PEeRaes

in analogy to Exam startln rom5 0-3-met
@éﬁ?@ﬁhﬁ’ﬁ%’ﬂﬁ@ﬁ@ rglglﬁrﬁi@ﬁﬂ@ie{ ighl) and 2 M aqueous sodmm carbonate solution (4.0

Qﬁ}bm@egatﬁém@r@methybphﬁﬁyk)tﬁdifyéie 42 g) 5 and

| d n ronl r 0.061 2- meth xyethane
?6{ QE%?P}’]% giﬁ%ﬁg%f gidéLM aq%)éoﬁs 559 ﬁirane%a onate s%/ lﬂ}gnLlle was
efmeﬁnﬁt\ﬁ&h@éﬁa%@ﬁsﬁ‘éwﬂ pRBSISRIe panadicrir o obuY) st ihe The
tbﬂgaﬁmu%w‘kdc(@ @2&1@:} a&&yﬁlﬂl\jﬁlﬁ&fﬁﬁﬁ&d'\/@ﬁé I8R3u08 s tMinkHftographed
R P e eI O 0
asa yeilowmh sohd MS (§SP) 467.3 (MJrH)

Example 3

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

zT

o]

This compound was prepared in analogy to Example 2 starting from 5-fluoro-3-methyl-
benzo{bjthiophene-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 ¢)
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-y1)-2-
trifluoromethyl-phenyl]-amide
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This compound was prepared in analogy to Example 2 starting from
5-fluoro-3-methyl- 15 benzol[b]thiophene-2-sulfonic acid
(4-bromo-2-trifluoromethyl-phenyl)-amide(0.12 g) and

WO iS5 )ridine-4-boronic acid (0.072 g) in 1,2-dimethoxyetHAERE280f4fj0027

ethanol (0.32 ml) and 2 M aqueous sodiyg.carbonate solution (1.0 ml)
with tetrakls(trlphenylphosphme)palladlum (0.065 g) to obtain the title
compound (0.085 g) as a colourlesgfoam. MS (ISN) 483.4 (M-H)- WO
2008/084004PCDEP2008/050027

to Example 2 startlng from 5-fluoro-3- methylben‘?’ Ib] thiophene-2-sulfonic
acid (4-bromo-2-trifluoromethyl-phenyl)-amide(0110/9) and

3-pyridineboronic acid (0.052 g) in 1,2-dimetho Y ane (1.5 ml), ethanol
(0.32 ml) and 2 M aqueous sodium carbonate sgtution (0.8 ml) with
tetrakis(triphenylphosphine)palladium (0.050 g)'to obtain the title

compound (0.086 g) as a colourless solid. MS (1SP): 467.0 (M+H)f

Example 7 5-Fluoro-3-methyl-benzo Ibl thiophene-2-sulfonic acid
4-(6-methoxy-pyridin-3-yl)-2- trifluoromethyl-phenyll-amide 15

This compound was prepared in analogy te Example 2 starting from 5-fluoro-3-methyl-
benzo[b]thiophene-2-sulfonic acid (4-bromo-2-trifluoromethyl-phenyl}-amide (0.12 g)
and 3-fluoropyridine-4-boronic acid hydrate (0.061 g) in 1,2-dimethoxyethane (1.5 ml),
ethanol (0.32 ml) and 2 M aqueous sodium carbonate solution (1.0 m!) with
tetrakis{triphenylphosphine)palladium (0.050 g) to obtain the title compound (0.025 g)

as a vellowish foam. MS (ISP): 485.3 (M+ H)~
Example 5

5-Fluoro-3-methyl-benzo[b|thiophene-2-sulfonic acid [4-(2-fluoro-pyridin-4-yl)-2-

trifluoromethyl-phenyli-amide

=
N [ E .
cy
=
H
Nz_’séO
O
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(9.12 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-T1)



i0

This compound was prepared in analogy to Example 2 starting from
5-fluoro-3-methylbenzol[b]thiophene-2-sulfonic acid
(4-bromo-2-trifluoromethyl-phenyl)-amide(0.10 g) and

WO_EMIEHYS5-pyridineboronic acid (0.065 g) in 1,2-dimethoxyBfiarR2¢185 50027

ml), ethanol (0.32 ml) and 2 M aqueous s@dium carbonate solution (0.8
ml) with - 18 - tetrakis(triphenylphosphine)palladium (0.012 g) to obtain
theatitidedompound (0.081 g) as a colourless solid. MS (1SP): 497.3

(1?4+H)' Examples 5-Fluoro-3-methyl-benzoib | thiophene-2-sulfonic

acitid-pyricnidinti-0r2:(5 Mifbiarenaethylphenyd)iamigeridinis gempound

prepared.in.anal Example 2 starting from

gﬂiuc%) tlgtl@]ilbg ggygffiﬁlophene 2-sulfonic acid (4 - bromo-2-trifl
uoromethyl-phenyl)-amide( 0.10 g) 10 and pyrimidine-5-boronic acid
(0.053 g) in 1,2-dimethoxyethane (£57nl), ethanol (0.32 ml) and 2 M
agueous sodium carbonate soluti i
tetrakis(triphenylphosphine)palladium (O [0 obtain the title

compound (0.045 g) as a colourless solid. MS (TS ) 466.1 (M-H)-
Example 9 15 5-Fluoro-3-methyl-benzoibithiophgs : [
(4-(2-methory-pyrimidin-5-y1)- 2-trifhioromethyl-phe€nylLamide - 19 -

This compound was prepared in analogy to Example 2 starting from 5-fluoro-3-methyl-
benzo[b|thiophene-2-sulfonic acid {4-bromo-2-trifiuoromethyl-phenyl)-amide(0.10 g)
and 3-pyridineboronic acid (0.052 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 (0.050 g) to obtain the tide 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

il

This compound was prepared in analogy to Example 2 starting from 5-fluoro-3-methyl-
benzo{blthiophene-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 mi) with



i
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15

This compound was prepared in analogy to Example 2 starting from
5-fluoro-3-methylbenzol[bithiophene-2-sulfonic acid
(4-bromo-2-trifluoromethyl-phenyl)-amide(0.10 g) and

WO_H8445 - pyrimidineboronic acid (0.066 g) in 1,2-dimethok&EtRaHEs(G5%)27

ml), ethanol (0.32 ml) and 2 M aqueous $gdium carbonate solution (1.0

ml) with 5tetraidS(triphenyiphOSphine)paLladium (0.012 g) to obtain the
titleakatipohael {ohoszhg)castablonrleds solith MS 1SR )Hog M NkIE(0.081 g)
ExamplgA8:osEilororSemethyb-benzy. i) thiophene-2-sulfonic acid
[4-(5-fluoro-pyridin-3-y1)-2- trifluoromethyl-pheriyl j-amide 10 This

%g%rf’[}ggwigd was prepared in analogy to Example 2 starting from
5-fluoro-3-methylbenzolblthiophene-2-sulfonic acid

4-hromo-2-triflugromethyl-phenyl)-amide(0.12 g) and | . .

Sh %%%W&ﬁé%%%@m’eﬁ%m% wﬁ?fliffsa%ﬁ%mm%m?é%ﬁ5 ml),
etHanob ik (0Bt Bnd:2dd aqueous sodium carbonate solution (1.0 ml)
with tetrakis(triphenylphosphine)palladium (0.015 g) to obtain the title
compound (0.065 g) as a colourlesgssolid. MS (ISP): 485.3 (M+H)t
Example 11 5-Eluoro-3-methyl-§n zolblthiophene-2-sulfonic acid
[4-(6-fluoro-pyridin-3-yl)-2- 20 trifluorome nylLamide WO
2008/084004PCT/EP2008/050027 - 20 -

This compound was prepared in analogy to Example 2 starting from 5-fluoro-3-methyl-
benzo{blthiophene-2-sulfonic acid (4-bromo-2-trifluoromethyl-phenyl}-amide(0.10 g)
and pyrimidine-3-boronic acid (0.053 g) in 1,2-dimethoxvethane (1.5 ml), ethanol (0.32
mt) 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-HY

Example 9

5-Fluoro-3-methyl-benzo[b|thiophene-2-sulfonic acid [4-(2-methoxy-pyrimidin-5-y1)-

2-trifluoromethyl-phenyl] -amide
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15

20

This compound was prepared in analogy to Example 2 starting from
5-fluoro-3-methyl- benzolbJthiophene-2-sulfonic acid
(4-bromo-2-trifluoromethyl-phenyl)-amide (0.12 g) 5 and

WO Ptine-5-boronic acid (0,072 g) in 1,2-dimethoxyeth&aE{E28084f50027

ethanol (0.32 ml) and 2 M aqueous sodiug-carbonate solution (1.0 ml)
with tetralcis(triphenylphosphine)palladium (0.015 g) to obtain the title
dorspeuP (0d PO rare e dtoriidagy ol fekam8 ¢ I SR r g5 B (vitElyoro-3-methyl-
%xammtﬂ%}%@@om@f&e@w cb@ngfz)mm@h%ﬂ@o;’sﬁwmtmﬁlﬂ) amide(0.10 g)

50xy-pyridin 4-y1 ifluoromet | To a,solufion o

R B R o Ao Shgpe1.5 i,
trrtﬁannbh@e?thjﬁlﬂﬁ)heﬁyil’ylaquel@u(sc:fomanmré@m@m ghidm: chidrofomith(5.0
%&Wtﬁ%ﬂ%‘vﬂ&&p‘ﬁh'@ﬁ@ﬁl%[@ﬁnﬁ@mg 32 fiRAQ- 425:9): Ihepactianoss o)
mixtur s stirred a{ l@j nd Wasﬁn , with bicarbonate solution. The
O?da?ﬂi Bﬁgsc’es gs%j e \}e'érL gg(%g sulphate and concentrated. The
residue was chromatographed on a silica gel column (10 g) using
dietiRbnBthane /methanol as eluent to obtain the title compound (0.065

g) as yellow foam. MS (ISP): 483.4 (M+H)+ WO

2008/084D04PG TR 2008/05002 7 e- 2 Lnd Exannpte[ 43 5-fluoro-pyridin-3-v1)-2-

SN 3mathvhenzalblhiophene-2-sulfonic acid
(2- methylsulfanyllnethyl -4- pyridin-4-yl-pbenyl)-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 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[blthiophene-2-sulfonic acid [4-(6-fluoro-pyridin-3-y1)-2-

triftuoromethyl-phenyl]-amide
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15

a)5-Fluoro-3-methyl-benzorbithiophene-2-sullonic acid (4-bromo-2-

methylsultanylmethyl-p hen yl )-amide Jo This compound was prepared in

analogy to Example 1 starting from 4-bromo-2-
Wihéthg/1gititthyImethylphenylamine (Allen, David George; EldR@l/€pis/es0627

David; judkins, Brian David; Mitchell, Wilhgm Leonard, WO 9749699, 4.6

g) and 5-fluoro-3- methylbenzol[b]thiophene-2-sulphonyl chloride (1.06 g)

to obtain the desired compound I5£#:3.9) as a prownish solid. MS (JSN):

458.1, 460.0 (M-H)- b)5-Fluoro-3- @.. o[pB}tHiophene-2-sulfonic

acid (2- methylsulfanylmethy1-4-pyridin-4- enyl)-amide. WO

2008/084004PCT/EP2008/050027 - 22 - This co nd was prepared in
analogy to Example 2 starting from 0:/
5-fluoro-3-methydbenzo[blthiophene-2-sulfonic adid_/
(4-bromo-2-methylsulfanylmethyl-phenyl)-amide g) and

4-pyridineboronic acid (0.092 g) in 1,2-dimethory he (10 ml), ethanol

(2 ml) and 2 M aqueous sodium carbonate solution (2 ml) with 5
tetrakis(triphenylphosphine)palladium (0.058 g) to obtain the tide

compound (0.153 g) as a brownish foam (0.153 g). MS (ISN): 437.2

(M-H)- Example 14

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

benzo[bjthiophene-2-sulfonic acid (4-bromo-2-trifluoromethyl-phenyl}-amide (0.12 g}
and 2-fluoropyridine-5-boronic acid (0.072 g) in 1,2-dimethoxyethane (1.5 ml), ethanol
(0.32 ml) and 2 M agueous sodium carbonate solution (1.0 ml) with
tetrakis(triphenylphosphine)paliadium (0.015 g) to obtain the title compound {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-y1)-2-

trifluoromethyl-phenylj-amide

To a solution of 5-fluoro-3-methyl-benzo[b]thiophene-2-sulfonic acid {4-pyridin-4-yl-2-
triftuoromethyl-phenyl)-amide {cf. Example 2, 0.27 g) in chloroform (5.0 ml) was added
m-chloreperbenzoic 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
vellow foam. MS (1SP): 483.4 (M+H)"
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5-Huoro-3-methyl-benzolbithiophene-2-sulfortic acid
(2-methanesulfinylmethy1-4- pyridin-4-yl-phenyl)-amide 10
a)5-Fluoro-3-methyl-benzolblthiophene-2-sulfonic acid (4-bromo-2-

Wihétipigatdfinylmethyl-phenyl)-amide. 15 To a solution of PCT/EP2008/050627

5-fluoro-3-methyl-benzolbfihiophene-2-sulfanic acid (4-bromo-2-
methylsulfanylmethyl-phenyl)-amide (0.46 g) (cf. example 13a) in
dhioraferhd (25 ml) was added m-chloroperbenzoic acid 85 % (0.272 g).
The reaction mixture was stirred at rt for 18h, concentrated, and the crude
mﬁuedt\@m@h{ﬂ%@mwapm@q)ﬁ@m@iljzcmh@@im2@ heptaneathyl acetate:-
as eluen t ta| the %eswed compound (0.31 g) as an off-white solid.
(R wk] )Y41% eﬁy (M-H)- WO 20081084004PCT/EP2008/050027 -
23 - b)5-Fluoro-3- methyl benzolblthiophene-2-sulfonic acid (4-bromo-2-

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

methylsulfanylmethyl-phenyl)-amide

This compound was prepared in analogy to Examptle 1 starting from 4-bromo-2-
methylsulfanylmethyl-phenylamine (Allen, David George; Eldred, Colin David; Judkins,
Brian David; Mitchell, William Leonard, W( 9749699, 4.6 g} and 5-fluorc-3-
methyibenzo{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}"

) 5-Fluoro-3-methyl-benzo[blthiophene-2-sulfonic acid (2-

methylsulfanylmethyl-4-pyridin-4-yl-phenyl}-amide.
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methanesulfinylmethyl-phenyl)-amide 5 This compound was prepared in
analogy to Example 2 starting from
5-fluoro-3-methylbenzolblthiophene-2-sulfonic acid

Wntre#Pt methanesulfinylmethyl-phenyl)-amide (0.238 g) &i§d/EP2008/050027

4-pyridineboronic acid (0.092 g) in 1,2-dirmethoxyethane (10 ml), ethanol

to (2 ml) and 2 M aqueous sodium carbonate solution (2 ml) with
tEbrakis(inphrehyiphpsphing jpaltatheni¢0o88 1) i eblain thetittéuoro-3-methyl-
CRMBPLNGEBILAL ) safdhwellowish ioam. M3 (SN Af3iddMyHpoamaleide
; g}q FI%%EO-Q.- elé%!'-benzo ;15%5 |g§he?%é:sulgalc %?Id (10 mD), ethanol (2
B LRSI AEIRY 1 BORARADH BRI <ne (10 m). chano
&)b-11di8re-3amathy bdsbnzotbt thivphar etizas (fforicvedid (4-bromo-2-

%%m%@s?fg!&mﬂ?%gwﬂbﬁﬂ%%ﬁmigfow G 10 obtain the title compound (0.153 g)

APCT/EP2008/050027 To a solution of
S ST Suh a0 BrrIUHENa:3 Seltobie B (2-bromo-2-
methylsulfanylmethyl-phenyl)-amide (0.46 g) (cf. Example 13a) in
Etopesrit (25 ml) was added 85 % m-chloroperbenzoic acid (0.272 g).
The reaction mixture was stirred at
5-Fluoro-3-methyl-benzo{bjthiophene-2-sulfonic acid (2-methanesulfinylmethyl-4-

pyridin-4-yl-phenyl}-amide

a) 5-Fluoro-3~-methyl-benzo[blthiophene-2-sulfonic acid {4-bromo-2-

methanesulfinylmethyl-phenyl)-amide.

To a solution of 5-fluore-3-methyl-benzo!bjthiophene-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)"



5 rt for 18h, concentrated, and the crude residue was chromatographed on
silica get using heptane/ethyl acetate as eluent to obtain the desired
compound (0.138 g) as a brownish solid. MS aSN): 490.0, 492.0 (MA-1T
WB) BH8{i81:8-methyl-benzo[b]thiophene-2-sulfonic acid (2- toPCT/EP2008/050027
methanesulfonylmethy1-4-pyridin-4-yl-phgnyl)-amide This compound was
prepared in analogy to Example 2 starting from 5-fl uoro-3-methyl-
benzo[b]thiophene-2-sulfonic acid
(4-bromo-2-methanesulfonylmethyl-phenyl)-amide (0.123 g) and
4{@yridimﬁm&@ﬁim;(m%@3{ B)iichiz-gimeihoyyethane {3 mhethanol
Q %@Suﬁm a,[%uFoH |um carbonate solution (2 ml) with
tetrakis(triphe ﬁy?p% méj)'ypalfil cflum (0.035 @) to obtain the title
compound (0.029 g) as a yellowish foam. MS (ISN): 489.1 (M-H)-
Example 16 5-Fluoro-3-methyl-benzohiopliene-2-sulfonic acid
(2-ethyl-4-pyridin-4-yl-pheny1)- amide. WO ©x .~
20081084004PCT/EP2008105002%= 25 - a) 5- Fluoro-3-methyl-benzo | b
| th iophene-2-sulfonic acid (4-brom\- - enyl )- amide.

E;JH
[el=iot st

This compound was prepared in analogy to Example 2 starting from 5-fluoro-3-methyl-
benzo[blthiophene-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

10 (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-
15  pyridin-4-yl-phenyl)-amide

a) 5-Fluoro-3-methyl-benzo|b}thiophene-2-sulfonic acid (4-bromo-2-

methanesutfonylmethyl-phenyl}-amide
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5 This compound was prepared in analogy to Example I, starting from
4-bromo-2- ethylaniline (CAS:45762-41-2, 2.0 g) and
5-fluoro-3-methylbenzotblthiophene-2- sulphonyl chloride (0.265 g) in

WHItHAE0 ml) for 4h to obtain the desired compound (0.20°§ ¥ &S &08/050027

colourless solid. MS (ISP): 445.0, 447.0 {M+NH4)' 10
b)5-Fluoro-3-methyl-benzo[b]thiophene-2-sulfonic acid
(2-ethy1-4-pyridin-4-yl- phenyl)-amide. ThIS\SD_I’deUCt was prepared in
analogy to Example 2 starting from

5-fluoro-3- methylbenzolblthlophene-z\-@ic acid
(4-bromo-2-ethyl-phenyl)-amide (0.10 ndd- pyridineboronic acid
(0.043 g) in 1,2-dimethox-yethane (1.5 ml),°&thanol (0.25 ml) and 2 IS M
aqueous sodium carbonate solution (0.9 ml)sWiil
tetrakis(triphenylphosphine)palladium (0.013/9)%p obtain the title

compound (0.025 g) as a yellowish foam. MS\@SP): 427.3 (M+H)11
Example 17 5 Fluoro-3-methyl-benzoibithiophene-2-sulfonic acid

2-tri id
S oMMt ou G o B T hHaRd sl einAS b
aﬁa}o@utfalﬁfkamb}éah@taﬂmglﬁ@rt‘rﬁ)Aﬂcgbmf;&m(mﬂﬂémﬁnetﬁdﬁw&wm@:J ml)

Q%§dc@e?15%7‘% Q8 (ﬁ?@ﬂ)@%éﬁ UQF0232 9). The reaction mixiure Was s‘u rred at
methyl enzoIthhl - -sulp g Qgﬁghlonae (0.265 g) in pyridin

i Tor Lk Yo BBAR e e 66 U PGRd (o 203y HEH PR foafhusine
MB tHSPYh504c 0508, Bl M M- Exdundteik8 compound (0.138 g) asa bmwmsh

solid. MS (ISN): 490.0, 492.0 (M-H)"

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-Fluore-3-methyl-benzo[bithiophene-2-sulfonic acid (2-ethyl-4-pyridin-4-yl-phenyl)-

amide.
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i5

5-Fluoro-3-methyl-benzolblthiophene-2-sulfonic acid (4-pyriclin-4-y1-2- 10
trifluoromethoxy-phenyl)-amide This compound was prepared in analogy
to example 2 starting from 5-fluoro-3-methylbenzo Ib] thiophene-2-sulfonic

WaCP 4938t 0-2-trifl uoromethox-y-phenyl )-amide (0.075 g) BR&/EP2H08/056027

4-pyridineboronic acid (0.029 g) in 1,2-dimpethoxyethane (15 ml), ethanol

(0.25 nil) and 2 M aqueous sodium carbonate solution (0.6 ml) with
tetralcis(triphenylphosphine)padadium (0.009 g) to obtain the title

compound (0.055 g) as a colourless solid. MS (ISP): 483.0 (M+H)' WO

2Q08/084004PCR ERZ008/285008TopRéne ExampleckQid (4-bromo-2-ethyl-phenyl)-
5- I;Ilugro -3-methyl-benzo[hlthiophene-2-sulfonic acid

(4 pyrldln 4-yl-phenyl)-amide 5 To a solution of (4-pyridine-4-yOaniline

(CAS: 13296-04-3, 0.290 g) in dlchloromethane (12.0 ml) was added
5-fluoro-3- methylben20|blth|ophene- onyt chloride (0.440 g) and

DMAP (0.305 g). The reaction mixture tlrred at rt for 16 h, diluted

with dichloromethane (12 ml) and chromatog aptied on silica gel using
heptane/ ethyl acetate as eluent to obtain theq le compound (0.205 g) as

an off-white solid. MS (1SN): 397.1 to (M- H)
5-Fluoro-3-methyl-benzoiblthiophene-2-sullonic as
(2-methanesulfcmy1-4-piperidin4-yl-phenyl)-amid€ hydrochloride 15

This compound was prepared in analogy to Example 1, starting from 4-bromo-2-
ethylaniline (CAS:45762-41-2, 2.0 g) and 5-fluoro-3-methyltbenzo[blthiophene-2-
sulphenyl chloride (0.265 g} in pyridine (2.0 ml) for 4h to obtain the desired compound
(0.20 g) as a colourless solid. MS (ISP): 445.0, 447.0 (M+NH4}"

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

This product was prepared in analogy to Example 2 starting from 5-fluoro-3-methyl-
benzo[blthiophene-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 mi) with
tetrakis{triphenylphosphine)patladium (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[blthiophene-2-sulfonic acid {(4-bromo-2-triflucromethoxy-
phenyl)-amide.
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a)4-(4-Chloro-3 ethanesulfonyt-phenyl)-pyridine WO
2008/084004PCT/EP2008/050027 - 28 - 1-11romo-4-chlorobenzene
(12.25 g) was added portionwise to chlorosulfonic acid (56 g) at 5-10 'C.

WS itiHg mixture was heated to 130 C for 16h. After cooRAd/BRz008/650027

mixture was added in a slow stream to wgjl_stirred ice/water (500 ml), and
stirring was continued 5 for a further 30 minutes. The colourless
precipitate was collected by filtrationg, Th Weto r cake was taken up in
dichloromethane, separated from the m e organic phase was
dried and evaporated to dryness (14. 1 : dr,Qd mixture of 2 isomers
was dissolved in THF (20 rid) and added to a 0 ution of sodium sulfite
(15.3 g) in water (100 ml). The reaction wa rmic, and the pH went
down. Ice and conc. NaOH were added to keep-tije temperature at 20-30
C and the pH at ca. 9. The reaction mixture n stirred over night at
rt and pH 9, acidified with conc. HCI to pHI, a ooled down. The
precipitate was filtered off, washed with cold water and dried over P205
under high vacuum over night to obtain a colourless sidfinic acid derivative
(20.5 g). This acid was dissolved in DMF (100 nil), methyl iodide (13 g)
was added, followed by potassium Is carbonate (14.0 g). The reaction
ke ey stirred rat previemighto anth donoantrated tngd drciigh vauarh:
TQ1%I6§19{%%W%@QQQ@M@?%@'?S* ma@tgﬂawtzmtgrht?&;wl@lethyl ether.

The o anlc ash rled ntrat ..The residue wa
R L B S e BT D SO et A e or 16h to
@Ibfém tbﬁ‘pi@ﬁ@l@de?@h@metﬁ%uﬂahw denkmmb@s(@zing) MBidaRyag®sHl 203.0
mixture pf2 isomers. This mixture (9,0 20 g) was dissolved in
dimethmyethane (400 ml) and ethanol (90 nil) and displaced with 2M
3%%% é%odlum carbonate solution (200 nil). The reaction mixture was
ega a few times, and tetrakis(triphenylphosphine)palladium (3.0 g)
added. The mixture was heated to 80 C for 16h and concentrated to
Srhese e raddsa iy HARER S i R ForEaRenitet Yesdracted,
dnédoandmﬂm&emmmd) Tiaéisolid residue was taken 25 up in ether,
filtered, washed and dried to obtain the desired compound (5.54 g) as
off-white crystals. MS (El): 267.1 (M)

N/ ’

= O><F
peo
N 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-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)patladium (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)Benzyl-(2-methanesulfony1-4-pyridin-4-yl-phenyl)-amine WO
2008/084004PCDEP2008/050027 - 29 - A suspension of
4-(4-chloro-3-methanesulfonyl-phenyl)-pyridiM5.5 g) in benzylamme (23

WHRiBYF$ Hi8ated to 160 C for 4h, concentrated under high vactiiFEFRRES/ 050027

residue was quenched with ice/water andzextracted with ethyl acetate.
The organic layers were 5 washed, dried and concentrated; the residue
Wasnebkolfatographed on silica gel with heptane/ethyl acetate. The
compound containing fractions were evaporated, and the residue
crystallizedrramymethanpltatberda-obtaindhe dagited¢ampoupt iS4 Oimide
as an off-white solid. MS (ISP): 339.1 (M+H)T
2-Methanesulfony1-4-pyridin-4-yl-phenylamine 10 To a solution of
benzyl-(2-methanesulfonyl1-4-pyridin-4-yl-phenyl)-amine (2.0 g) in
dioxane /methanol 1:1 (100 ml) was added 2N HC1 (5 ml) and palladium
black (1.0 g). 15 The reaction mixture w ydrogenated at 1.1 bar and rt
for 18h. The catalyst was filtered off ov terofilter and washed with
methanol. The filtrate was evaporated to dr §to obtain the desired
compound (E45 g) as a yellowish solid. MS (IS/P)N“249.1 (M+H)1
d)2-Methanesulfonyl1-4-piperidin-4-}4-phenyla @ compound with acetic
acid

=7

.
N

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 (8.305 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 ¢) 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



o
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WO 20081084004PCT/EP2008/050027 - 30 - A suspension of
2-methanesulfonyl1-4-pyridin-4-yl-phenylamine (0.70 g) and platinum
oxide (0.70 g) in acetic acid (15 ml) was hydrogenated at 1.1 bar and 80C
Wbt @K OTHES reaction mixture was cooled to rt, filtered over ETEOHIBIL50027
washed with acetic acid, and concentrateg to dryness to obtain the title
compound (0.89 g) as a light yellow amorphous powder. MS (ISP): 255.4
(M+H)* e) 4-(4-Am o-3-methanesu|fonyl-hen9\Q-piperid ne- 1-carboxylic
acid tertbutyl ester 10 To a solution of _ -
2-methanesulfony1-4-piperidin-4-yl-phé

me‘:\(‘;pompound with acetic

dichloromethane. The organic phases ere ¢ rled 15 and concentrated,

and the residue was chromatographed 3 sihca 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-benzq Ib th
ibPHERS-3- iifaﬁwa%ﬁ o) 233 mémﬂééﬁﬁmrlawéfﬁwo idrosfonic acid (36 1)
Jipiperfdin€hie carbloxylic: acidetertshutrb e ster30 °C for 16h.  After cooling, the mixture

was added in a slow stream to well stirred ice/water {500 ml), and stirring was continued
for a further 30 minutes. The colourless precipitate was collected by filtration. The wet
filter cake was taken up in dichloromethane, separated from the water, and the organic
phase was dried and evaporated to dryness {14.1 g). The dried mixture of 2 isomers was
dissolved in THF (20 ml) and added to a solution of sodium sulfite (15.3 g) in water (100
ml). The reaction was exothermic, and the pH went down. Ice and conc. NaOH were
added to keep the temperature at 20-30 °C and the pH at ca. 9. The reaction mixture was
then stirred over night at rt and pH 9, acidified with conc. HCl to pHI, 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



ot

10

15

WO 2008/084004PCT/EP2008/050027 -31 - To an ice cooled suspension
of sodium hydride (60-65 % in mineral oil, 0,030 g) in absolute DMSO (3
nil) was added 4-(4-amino-3-methanesulfonyl-phenyl)-piperidine-1-

WEAHEHR0Acid tert-butyl ester (0.106 g). The mixture was stif €t/ gl 2008/G0627

for 30 5 minutes, and a solution 229 .
5-fluoro-3-methylbenzo[b]thiophene-2- sulphonyl chloride (0.237 g) in
wise, Fhe reaction mixture was stirred
and extracted with ethyl
Aried aconcentrated and

desired compound (0.025 g) as a yeIIowish@m MS (1SN): 581.3 (M-H)-
5-Fluoro-3-methyl-benzolblthiophene-2-sulfeqic.dcid (2-methanesulfonyl-
4-piperidin-4-yl-phenyl)-amide hydrochloride ¥5 A solution of 4-
{4-(5-fluoro-3-methyl-benzo Ib | thiophene-2-sulfony tamlﬁg- -
rﬁéfﬁaﬁlé%amﬁérﬁéhéﬂyﬂo %pawé?ﬁaewéé?%&yﬁeiaé arielisieyt gstarbapdenine
g} imethyhdoetatet(ll ally Was theated-withe 25 MNCHeihyhacetata k2 md)due was
Theerationaidie was:stitanat thiprahs Eber200nt wan added the

precipitate was filtered off, washed with ether and dried un

V&l GU PIOS RO e o a%detsmaaammam@j aécaﬁzgm gel with
yepowishtbdwdantd Sid &Rmmaﬁcﬁc(hiﬂthhh)@@ﬁﬁﬁlﬁls?ﬁzele evaporated, and the

%E'a{%r?l%ﬁiﬁ%@& lf#?)%%%ﬁl%&?&ﬁ@letg ?#E?l e%égied compound (5.75 g) as an

(2-methanesunn

U080 IBPBORIOB ST 32

¢}  2-Methanesulfonyl-4-pyridin-4-yl-phenylamine

\

To a solutien of benzyl-(2-methanesulfonyl-4-pyridin-4-yl-phenyt)-amine (2.0 g} in
dioxane /methanel 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 vellowish solid. MS (ISP): 249.1 (M+H)"

d)  2-Methanesuifonyl-4-piperidin-4-yl-phenylamine; compound with acetic acid
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5-Fluoro-3-methydbenzolb 1 th iophene-2-sulfonic acid
(2-methanesulfonyl-4-piperidin4-yl-phenyl )-amide hydrochloride (cf.
Example 20g, 6mg) was run through an HPLC- 5 column with

Wacetsnttiteiwateriformic acid to obtain the title compound (3§ V&8 WA8/056027

off-white foam. MS (1SP): 483.3 (M-(1-1}f Example 22
Naphthalene-2-sulfonic acid
(2-methanesulfonyl1-4-pyridin-4-yl-plié
2-methanesulfonyl1-4-pyridin-4-yl-phel IEQ\l/ne (cf. Example 20c, 0.046 g)
in pyridine (0.5 ml) was added na ne<-sylfochloride (0.051 g). The
reaction mixture was stirred at 70 S.fg#6h, diluteid with dichloromethane
and chromatographed on silica gel using
dichloromethane/methanol/ammonid to-obtain the it compound is (0.025
g) as an off-white solid. MS (ISP):{439.1 (M-FH)d Example 23 WO
20081084004PCT/EP2008/0500 27'N33 - This compound was prepared
in analogy to Example 20f starting frbm 2-
methanesulionyl-4-pyridin-4-yl-phenylamine (cf. Example 20c, 0.27 g) in

- yb%—amide 10 To a solution of

A suspension of 2-methanesulfonyl-4-pyridin-4-yl-phenylamine (0.70 g) and platinum
oxide (0.70 g) in acetic acid (15 mi) was hydrogenated at 1.1 bar and 80 °C for 8h. The
reaction mixture was cooled to rt, filtered over a microfiiter, washed with acetic acid, and
concentrated to dryness to obtain the title compound (0.89 ¢) as a light vellow
amorphous powder. MS (ISP): 255.4 {M+H)"

e) 4-(4-Amino-3-methanesulfonyl-phenyl)-piperidine- -carboxylic acid tert-

butyl ester

To a solution of 2-methanesulfonyl-4-piperidin-4-yl-phenvlamine; 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 1t 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)"

) 4-[4-(5-Fluoro-3-methyl-benzo[blthiophene-2-sulfonylaming)-3-

methanesulfonyl-phenyl]-piperidine- I -carboxylic acid tert-butyl ester
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5 tetrahydrofurane (10 ml) and
5-fluoro-3-methylbenzolbJthiophene-2-sulphonyl chloride (0.265 g) with
sodium hydride (0.10 g) at rt for 18h to obtain the title compound (0.0259)

WYYt foam. MS (1SN): 475.0 (M-F1)- Example 24 ~ PCT/EP2008/450027
443-Methanesulfony1-4-(1-methyl-1H-indple-2-sulfonylamino)-phenyll
-piperidin e-lincarboxylic acid tert-butyl ester To a solution of

4-(4-amino-3-methanesulfonyl- pheﬂmme 1-carboxylic acid
tert-butyl ester (cf. Example 20e, 0.0 fichloromethane (2.0 ml) was

added 1- methyl-1H-indole-2-sulfonyl chlorid OQGG g; cf. Chan, Ming
Fai; Wu, Chengde; Raju, Is Bore Gowda; Kodag, Timothy; Kois, Adam;
Verner, Erik Joel; Castillo, Rosario Silvestre; amorri,
Venkatachalapathi; Balaji, Vitukudi Narayanawehgar, US 5962490) and
DM.AP (0.021 g). The reaction mixture was sp;k d at 80C for 18h, cooled
and directly chromatographed on silica gel usi eptane/ethyl acetate as
eluent to obtain the title compound (0.048 g) as a yellowish foam. MS
546.5 ( H)- WO 2008/084004PCT/EP2008/050027 - 34 -
(EIL{X)%&E% §e %‘RH%&&%@ ﬁ%ﬁ? alkgp % m mineral oil, 0.030 g) in

@dﬂ@ﬁlﬁé@%@f(ﬁwﬂ.}ﬁﬁ{mpédehmé[%aphamﬁl)mfﬂldeehyﬂim&hhdr e 5pdperidine- 1 -

%Q}HHQﬁl Oh 44 sert- ~butyl ester (0.106 g). The mixture was stirred at 0- :> °C foz 30
I3-methanesulfonyl-4-(1-methyl- 11~1-indole-2-sul onylamlnolfgg %/6
RIS

BiLHiingaas &%%k%/ﬁ R sttt teste borsalyyiasst
N I e thyhisodtatd (@ Bondl) nTheseaddiendnixtuse. Wiaes stircadrairnikfare2hys

then-gther @05{{"21%%&%%% Iéaﬂmaq@tt@i@wm%%ﬁ%ﬁ «a)’*{ﬂsé?ﬁﬂ With e

ether and.dried under high vacuum over P205 to produce the title
BB 0752 855 A B AL PO S (.S e Tesiduc vas

chromatographed over silica gel using heptane/ethyl acetate as eluent to obtain the
desired compound (0.0.025 g) methylbenzo[b]thiophene-2-sulphonyl chloride (0.237 g)
to obtain the desired compound (0.025 g) as a yellowish foam. MS (1SN} 581.3 (M-H)"

2) 5-Fluore-3-methyl-benzo|b]thiophene-2-sulfonic acid (2-methanesulfonyl-

4-piperidin-4-yi-phenyt)-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;O; to obtain the title compound (0.020 gj asa
vellowish 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



i0 446.4 (M-Hy Example 26 6-Fluoro-naphthalene-2-sulfonic acid
(2-methanesulfonyl-4-pyridin-4-yl-phenyl)-amide To a solution of
2-methanesulfony1-4-pyridin-4-yl-phenylamine (cf. Example 20c, 0.27 g)

WY E 4 oro-naphthalene-2-sulfonyl chloride (0.148 g; cf. Brdig 2008058027

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 w ! rt for 2h and directly
chromatographed on silica gel usin tapne/gthyl acetate as eluent to
produce the title compound (0.098 g) as & cgfo flegs foam. MS (ISP):
457.3 20 (M-1-Fi)* WO 20(181084004PCTIERP2Q0S{050027 - 35 -
Example 27 1H-Indole-2-sulfonic acid (4-pyridia-4-yl-phenyl)-amide
hydrochloride a)2-(4-Pyt 'El' 4-yl-phenytsulfamoyl)-indole-1-carboxylic acid
tert-bu tyl ester n1"-

5-Fluoro-3-methyl-benzo|b]thiophene-2-sulfonic acid {2-methanesulfonyl-4-piperidin-
4-yl-phenyl}-amide hydrochloride {cf. Example 20g, 6mg) was run through an HPLC-
column wiih acetonitrile/water/formic acid to obtain the title compound (3mg) as an off-
white foam. MS (ISP): 483.3 (M+H)"

Example 22

Naphthalene-2-sulfonic acid (2-methanesulfonyl-4-pyridin-4-yl-phenyl)-amide

ZTUNH Q)
\\i/
o
=
T

To a solution of 2-methanesulfonyl-4-pyridin-4-yl-phenylamine (cf. Example 20¢, 0.046
g) in pyridine (0.5 mi} 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+I1)"

Example 23

5-Fluoro-3-methyl-benzo[blthiophene-2-sulfonic acid (2-methanesulfonyl-4-pyridin-4-
vl-phenyl)-amide
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NH 0=S=0 To a solution of (4-pyridine-4-yl)aniline(CAS: 13296-04-3,
0.054 g) and 2- chlorosulfonyl-indole-I-carboxylic acid tert-butyl ester
0.12029; cf. Shankar, Bandarpatle B.; Gilbert, Eric; Rizvi, Razia K.;

RS ERENI; Kozlowski, Joseph A.; McCombie, 10 Stuart; PSHi§P2008/650027
Neng-Yang. WO 2006002133) in 1,2-dictderethane (5.0 ml) was added
DIV1AP (0.047 g). The reaction mixture was stirred at 50 C for 3h and
chromatographed on silica gel using-dichloraimethane/ethyl acetate as
eluent to obtain the desired compo! O.dO/,g) as a colourless powder.
MS (ISP): 450.4 (M+Hr 15 b)lH-Indoe-Z‘EsugB‘ﬂiG acid
(4-pyridin-4-yl-phenyl)-amide hydrochloride To'a \tﬁtion of
2-(4-pyridin-4-yl-phenylsullamoyl)-indole-1-carboxylie acid tert-butyl ester
(0.030 g) in ethyl acetate (1.0 ml) was added 3. 5N NCl/ethyl acetate (2.0
ml). The reaction mixture was stirred at 45 C h, then diluted with
ether (40 m1). The precipitate was collected, ed with ether and dried
under high vacuum over P205 to WO 2008/084004PCT/EP2008/050027 -
36 - obtain the title compound (0.025 g) as a colourless amorphous
powder. MS (ISP): 350.4 (M+H)+ Example 28
5-Eluoro-1-methyl-1H-indole-2-sulfonic acid .

DunetRERE S oy AceRpb HumACGIS D KeryiP 8 rRE EHyafERmBide
aaiEnaiofdnmethylidib-J-indotenZrsulionydrchiarde: 20c, 0.27 g) in

tetrahydrofurane (10 ml) and 5-fluoro-3-methyibenzo[b]thiophene-2-sulphonyl chloride

'o\;
“.a

(0.265 g) with sodium hydride (0.10 g) at rt for 18h 10 obtain the title compound
(0.025g) as a vellow foam. MS (ISN}: 475.0 (M-HY

Example 24

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 Narayanaivengar, 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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10 To a solution of 1-methyl-5-fluoroindole(CAS: 116176-92-2, 1.98 g) in
absolute ether (100 nil) was added dropwise at -78 C tert-BuLi (1.7N in
pentane, 12.4 m1l). The reaction mixture was stirred at that temperature

Wbt Hiitities, then sulfur dioxide was passed over the solv@RTSERTAREIS0027

until the exothermic reaction ceased. Thesmixture was further stirred for

30 minutes at rt and concentrated to dryness. The crude residue was 15

$urepuneléd in dichloromethane (100 nil) and NCS (2.94 g) was added.

The reaction mixture was stirred at rt for 4h, quenched with ice/water, and

exitadied I\Htﬁhdiﬁblﬁmﬂ'fbﬁhmﬂd’l@ﬂf@&mﬁd@h&&ﬁ@%%@)&i@ﬁheﬁyﬂﬁﬁﬁlyl) amide

% gr%%ﬁf érated The residue was chromatographed on silica gel using
éptanefét%yl acetate as eluent to obtain the desired product (OAQS g) as

a yellowish solid. MS (El): 247.1 (M) WO

20081084004PCT/EP20081050 7 - b) 43[4- ( 5-Fluoro-1

-methyl-1H- in dol e-2-sul fonylam gilfonyl-phenyl]

piperidine-l-carboxylic acid tert-butyl este solution of 4 - (4-amino -3

- rn ethanesu Ifonyl -phenyl) -piperidihe- -carboxyl ic acid 5 tert-butyl ester

(cf. Example 24e, 0.048 g) in 1,2- dichloroethane! (390 ml) was added 5-

fluoro-lI-methyl-1H-indole-2-sulfonyl chloride (063 g) and DMAP (0.025

g). The reaction mixture was stirred at 80C for 7z

dichloromethane (2 ml) and chromatographed

dichloromethandethyl acetate as eluent to obtain the title compound

(D Q12:8) %?@Tsoﬁﬁé’é@%é %VMIS %N) éaGflﬁ)’ Mo@?%@df@nylammo J-phenyl}-

5-Fluoro-1-methy1-1H-indole- 2su onic a
%’Zpﬁ{é’%%n&ﬁl%ﬁvil%ﬁrﬂ)éfﬁﬁ 1 G phehYPtamits HoerscriBrige DAHCl ethyl

sodutio2af mi). The reaction mixture was stirred at rt for 2h, then ether (20 ml) was
Jaldd>Hy %E%&?;SH&%W%‘%&'}@&‘ESJ Sr2astiionvamineg-greh G (?esll‘fggﬁ)(fécuu m
over P;Os to produce the title compound (0.032 g) as an off-white powder. MS (ISN):
446.4 (M-H)’

Example 26

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

20
[SEEAN

£

4
@

PRes

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)"



15

phenyl]-piperidine-1-carboxylic acid tert-butyl ester (0.019 g) was treated
with 2.5N HO/ethyl acetate (2.5 m1). The reaction mixture was stirred at rt
for 3h, then ether (20 ml) was added. The precipitate was collected,

WRALHEEWAth ether and dried under high vacuum over P205 t8Giddtaets e’

titte compound (0.014 g) as an off-white sgnorphous powder. MS (IRV):
464.0 (M-H)- WO 20081084004PCT/EP20081050027 - 38 - Example 29
FERuete-3-methyl-1H-indole-2-su ionic acid
(4-pyriclin-4-yl-2-trifluoromethylphenyl)-amide hydrochloride
SiEduas-3-metbyldadnies-peathexde arid ferkhidd igsiescHig-aigolution
of 5-fluoro-3-methyl-indole (CAS: 392-13-2, 2.5 g) in THE (25 ml) were m
added at 0-5 C di-tert-butyldicarbon te (4.02 g) and DMAP (0.205 g). The
reaction mixture was stirred at rt f 4h concentrated, and the residue was
chromatographed on silica gel usin ethyl acetate as eluent to
obtain the desired compound (3.15 g) as urless solid. MS (ISP):
250.1 (M+H)+ 15 b)2-Chlorosulfonyl-5- quoro-(;s_- %thyl -Mote-I-carboxylic
acid ert-butyl ester WO 2008/084004PCT/EP2 08/050027 - 39 -

B e

a)  2-(4-Pyridin-4-yl-phenylsulfamoyl)-indole-1-carboxylic acid tert-butyl ester

To a solution of (4-pyridine-4-ylaniline(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- I -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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This compound was prepared in analogy to Example 28a starting from
5-fluoro-3- methyl-indole-1-carboxylic acid ten-butyl ester (1.0 g) in
ether/THE 1:2 (15 ml), 1.7N tert-BuLi (2.85 till), 502-gas and NCS (0.59 g)
WihZ5ttai e title compound (0.80 g) as a 5 colourless solid. RS/EERLIS/050627

347.2, 247.1 (M and M-Boc) - 36 -
C)2-(4-Bromo-2-trittuoromethyl-phenylsulfamoy1)-5-fluoro-3-methyl do 1-
carboxylictabidaendutyl(@giey o sFhislconppundwasuprepated S (ISP): 350.4
apalegy to Example 1 starting from 2-chlorosulfony1-5-
fluoro-3-methyl-indole-I-carboxylic acid tert-butyl ester (0.29 g) and
%—a np- : bromobenzotrifluoride (2.0 g) in pyridine (5 nil) by stirring for 7

ays Bt Yo obtain the title compound (0.095 g) as a colourless foam. MS
ESN) 551.4, 549.3 (M

Slpisrd Bty 1ok ﬂ%ﬂ;ﬁa@ﬁ@% wififtigrerhetasi prehstiraritiy -

pheted agarkdwydic ddickieet-butyl ester WO
2008/084004PCT/EP2008/050027 - 40 - This compound was prepared in
analogy to Example 2 starting from 2-{4-bromo-2-

indole-L-carboxyIic acid

MS (ISN): 548.3 (M-EIl €)5-Fluoro-3-methyl- 11
(4-pyridin-4-y1-2-trifluoromethyl-

a} 5-Fluoro-1-methyl-1H-indole-2-sulfonyl chloride

E O
ml%l%i
o

\

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 ¢ as a yellowish solid. MS (EI): 247.1 (M)
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to phenyl)-amide hydrochloride This compound was prepared in analogy
to example 27b starting from 5-fluoro-3-
methy1-2-(4-pyridin-4-M-2-trifluoromethyl-phenylsulfamoy1)-indole-I-carbo

WRYHOEBFA%rt-butyl ester (0.052 g), 2.5N HCl/ethyl acetate (1DC0#BRpess/050627

obtain the title compound (0.041 g) as a Hrawnish amorphous powder. MS

(1SN): 448.4 (M-H)- 15 Example 30

B Eludrd41(3-Biveeth{meHsihd bleRlgaifbmidfagidhmine ) - 3-methanesulfonyl-phenyl]

f’x Ridin4-vlagsiiflvarmethyiphenyl-amide a)5-Fluoro-1,3-d° WO
008/084004PCT/EP2008/050027 - 41 - To a solution of

5-fluoro-3-methyl-indole (CAS: 392-13-2, 2.5 g) in DMF (20 ml) was added

potassium hydroxide (1.41 g). Theyispen lon was stirred at rt for [h and

iodomethane (2.85 g) was added dropW|s‘Q\Ihe reaction mixture

was stirred at 5 rt for 1811 and concentrated unm h‘i’gh vacuum. The

residue was quenched with water and extracted with-ethyl acetate. The

organics were washed, dried and concentrated. Thessfude residue was

chromatographed on silica gel using heptane/ ethyl tate as eluent to

obtain the desired compound (2.15 g) as a colourle

163.1 (M) lob)5-Fluoro-1,3-dimethyl-1H-indole-2-suffonyl chloride This

compound was prepared in analogy to Example 28a starting from

Sy iﬂ@@@ullﬁT & m@méﬁ;aizﬂibﬂ%@{ﬁz@e%g%ﬂﬂ'leﬁ'ﬂ@f{ﬂﬂbﬁﬁegcﬁl}%ﬂlﬂémlﬂg@]1(: acid
ter a to obfain the tit
compo n %ﬁé‘:}a!‘)i‘ ggﬁo’vgl Jgsﬁf ég IN/?sg ?%Kﬂ S (R L) was added 5-

fluoro-1-methyi-1H- mdo e- 2 -sulfonyl chloride (0.035 g) and DMAP {0.025 g). The

reaction mixture was stirred at 80 °C for 72h, diluted with dichloromethane (2 ml) and
chromatographed on silica gel using dichloromethane/ethyl acetate as eluent fo obtain

the title compound {(0.019 g} as an off-white foam. MS {ISN}: 564.3 (M-H)’

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

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
mi) was added. The precipitate was collected, washed with ether and dried under high
vacuum over P»Os 1o produce the title compound {0.014 g) as an off-white amorphous
powder. MS (ISN): 464.0 (M-H)"



€)5-Fluoro-1,3-dimethy1-1H- dole-2-sulfonic acid
(4-bromo-2-trifluoromethyt- phenyl)-amide WO
20081084004PCT/EP2008/05002 7 - 42 - This compound was prepared

Wih AR to Example 1 starting from 5-fluoro-1,3- PCT/EP2608/656027
dimethy1-1H-indole-2-sulfonyl chloride (8825 g) and
2-amino-5-hromobenzotrifluoride (23 g) in pyridine (5 ml) for 18h at 35C to
dbrairthé%ide compound (0,293 g) as a 5 yellow solid. MS (15N): 551.4,
5493 KM-H)' d)5-Fluoro-1,3-dimethy1-1H dole-2-sulfonic acid
GHRyodinedneth2t-tHluodemeathylipphenyitamisde il hisiprodusivas methyl-
prepared in anal Example 2 starting from 5-fluoro-1,3-dimethyl- lo
fﬁe?ﬁég e}?]éf%rl}wc%r% %i)gf é({zl—bromo-2-trif|uoromethyl-phenyl)-amide (0.100
9), 4- pyridineboronic acid (0.040 g) in 1,2-dimethoxyethane (5.0 ml),

ethanol (1.0 ml) and 2 M aqueousysodium carb6 solution (1.0 nil) with
tetrakis(triphenylphosphine)palladi . o\gbtain the title
compound (0.058 g) as a brownish foam. SN): 462.4 (M-H)- 15

Example 31 5-Fluoro-3-isobutyl-benzo[b]thiopieke<2-sulfonic acid
(4-pyridin-4-y1-2- trifluoromethyl-pheny/1)-amides .

a)  5-Fluoro-3-methyi-indole-1-carboxylic acid tert-butyl ester

A Ow]

PN

e

To a solution of 5-fluore-3-methyl-indole (CAS: 392-13-2, 2.5 g) in THF {25 mi) were

10 added at -5 °C cﬁ—tert—bufyldicarbonate {4.02 g) and DMAP {0.205 g). The reaction
mixture was stirred at rt for 4h, concentrated, and the residue was chromatographed on
stlica gel using heptane/ethyl acetate as eluent to obtain the desired compound (3.15 g) as
a colourless solid. MS (ISP): 250.1 (M+IT)"

15 b) 2-Chlorosulfonyl-5-fluoro-3-methyi-indole-1-carboxylic acid tert-butyl ester
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a)5 F uoro-3-isobutyl-benzo[b]thmphene WO
2008/084004PCDEP2008/050027 - 43 - To a solution of
3-bromomethy1-5-fluorobenzothiophene (2.0 g; cf. Raga, Manuel; Palacin,

We ees/t8atello, losep Maria; Ortiz, Jose A.; Cuberes, Maria REZZEF2008/050027

Moreno-Manas, Marcia', Eur. J. Med. Chgm. (1986), 21(4), 329-32) in TI-if
(30 ml) was added over 5 5 minutes isopropylmagnesium bromide (1.0 M,
16.6 m1). The reaction mixture was stirred at 50 C.for 5h, cooled,
guenched with ice/water and ammomiunmehkierigdg solution, and extracted
with ethyl acetate. The organic phases v heQCWith water, dried and
concentrated. The residue was chromatographed g silica gel using
heptane/methylene chloride as eluent to tc;?bjﬁr\ythm titfe compound (1.33 g)
as a yellowish 10 oil. MS (El): 208.3 (M) bYy5- FITi ro-3-isob utyl -be n zo b

thiophene-2-sullonyi chloride To a solution of
5-fluoro-3-isobutyl-benzo[b]thiophene 0.55 g) inichloroform (10 ml) 15 was
added chlorosulfonic acid (1.54 g), and the resulting mixture was stirred at
rt. for 3h, quenched with ic%évater, and extracted with methylene chloride.

RE GPEARIE BhAEa & Rt WASH Wit TtBAn b4 g liebis 5o Gnit uoro-3-
bicarponate sdhatidxgiieacahd rcanaeintsated.. T heinesicyd WAS ;2 (15 ml), 1.7N

chromatographed e silica,aghwsinghentane/siyl e8I ompound (0.80 g) asa
colourless solid. MS (EI): 347.2, 247.1 {M and M-Boc)

<) 2-(4-Bromo-2-trifluoromethyl-phenylsulfamoyl}-53-fluoro-3-methyl-indole-1-

carboxylic acid tert-butyl ester

This compound was prepared in analogy to Example 1 starting from 2-chlorosulfonyi-3-
tluoro-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-L1)°

d)  5-Fluoro-3-methyl-2-{4-pyridin-4-yl-2-trifluoromethyl-phenylsulfamoyl)-indole-
I-carboxylic acid tert-butvl ester
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as eluent to obtain the title compound (0.49 g) as a colourless oil. MS (El):
306.8 (M) WO 20081084004PCT/EP20081050027 - 44 - c)
5-Fluoro-3-isobu 1-benzolbithiophene-2-sulfonic acid (4-bromo-2-

WIS EhyI-phenyl)-amide This compound was preparedfin AREIBRLR027

Example 1 starting from 5-fluoro-3-isobutglbenzolblthiophene-2-sulfonyl
chloride (044 g), 2-amino-5-bromobenzotrifluoride (3.44 g) in pyridine (5
ml) for I8h at it to obtain the desired co oupd (0.24 g) as a colourless

5- FIuoro 3- |sobutyl ben20|blth|ophe -suITon acid (4-pyridin-4-y1-2- 10
trifluoromethyl-phenyl)-amide This conmm prepared in analogy to
Example 2 starting from 5-fluoro-3-isobu 0 thiophene-2-sulfonic
acid (4-bromo-2-trifluoromethyl-phenyl)-amtge (0.10 g) and
4-pyridineboronic acid (0.036 g) in 1,2-di oxyethane (7 ml), ethanol (1
ml) and 2 molar sodium carbonate (2.0 ral) with
tetrakis(triphenylphosphine)palladium (0.027 g) 15 to obtain the title

mpound (0.47 )asa llowish solid, MS 507 |v||-||: ample
T SR TG EORAIMTEAHE WS tro i Sl s Do

midngfactated phadnvEntion alonilannes- ln@f@@m@@d(émbc@ﬁmpoldndrtvbutyi
efformula (), Migtocrystalling celtulopeskagtase MvehaliSoxvethane (5.0 ml),
ethanot (0.4 ml) and 2 M aqueous sodium carbonate solution (0.8 mi) with
tetrakis{triphenylphosphine)palladium (0.023 g) 1o obtain the desired compound (0.058
g) as a brownish foam. MS (ISN): 548.3 (M-H)"

e)  5-Fluoro-3-methyl-1-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-phenylsutfamoyl)-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
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Povidone K30 Sodium starch glycolate Per tablet 10.0 mg 23.5 mg 60.0
mg 12.5 mg 12.5 mg 200.0 mg 43.5 mg 70.0 mg 15.0 mg 17.0 mg WO
20081084004 -45 - PCT/EP2008/050027 Magnesium stearate 1.5 mg 4.5

Wihy (K& HEf weight) 120.0 mg 350.0 mg PCT/EP2008/050027
- 471 -

To a solution of 5-fluoro-3-methyl-indole (CAS: 392-13-2, 2.5 g) in DMF (20 ml) was
added potassium hydroxide (1.41 g). The suspension was stirred at rt for 1h and
iodomethane (2.85 g) was added dropwise at 0-5 °C. The reaction mixture was stirred at
rt for 18h and concentrated under high vacuum. The residue was quenched with water
and extracted with ethyl acetate. The organics were washed, dried and concentrated. The
crude residue was chromatographed on silica gel using heptane/ ethiyl acetate as eluent to

obtain the desired compound (2.15 g) as a colourless liquid. MS (EI): 163.1 (M)

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

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 comipound (0.27 g) as a vellowish solid. MS (ISN):
241.9 (M-F)

c)  5-Fluore-1,3-dimethyl-1H-indole-2-sulfonic acid (4-bromo-2-trifluoromethyl-

phenyl}-amide
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Film Coat: Hydroxypropyl methyl cellulose 3.5 mg 7.0 mg Polyethylene
glycol 6000 0.8 mg 1.6 mg Talc 1.3 mg 2.6 mg Iron oxide (yellow) 0.8 mg

1.6m
WO 20087084004 POT/EPIH08/050027

This compound was prepared in analogy to Example [ starting from 5-fluoro-1,3-
dimethyl-1H-indole-2-sulfony! chloride {0.25 g) and 2Z-amino-5-bromobenzotrifiuoride
(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-
IH-indole-2-sulfonic acid (4-bromo-2-trifluoromethyi-phenyl}-amide (0.100 g), 4-
pyridineboronic acid (0.040 g) in 1,2-dimethoxyethane (5.0 ml), ethanol (1.0 m}) 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-Fhuoro-3-isobutyl-benzo{b]thiophene-2-sulfonic acid (4-pyridin-4-yl-2-

trifluoromethyl-phenyl)-amide.

a)  5-Fluoroc-3-isobutyl-benzo[blthiophene
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Titan dioxide 0.8 mg 1.6 mg 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 rnixed with sodium starch

WHIyEEAR%hd magesiumstearate and compressed to yield keth&BI3PEA3 27

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: Ingredientsrcasule Compoung of formula (1)25.0
mg Lactose150.0 mg Maize starch20.0 mg Talc5.0/mg The components
are sieved and mixed and filled igto capsules of sizeR. Example C

N

To a solution of 3-bromomethyl-5-fluorobenzothiophene (2.0 g; cf. Raga, Manuel;
Palacin, Celia; Castello, Josep Maria; Ortiz, Jose A.; Cuberes, Maria Rosa; Moreno-Manas,
Marcial, Hur. 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
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 vellowish
oil. MS {EI): 208.3 (M)

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

i Cl
O

D
N
3
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)
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Injection solutions can have the following composition: Compound of
formula (1)3.0 mg - 46 - Polyethylene Glycol 400150.0 mg Acetic Acid(Ts.

ng%é)H 5.0 Water for injection solutionsAd 1.0 ml The active ingredient is
[

BrEHT a mixture of Polyethylene Glycol 400 and water F&rifBE8#50027
(part). The pH is adjusted to 5.0 by AcetigtAcid. The volume is adjusted to
1.0 ml by addition of the residual amount of water. The solution is filtered,
filled i?rtg‘\lﬁ’é%%i&élm@hhe&ﬁﬁfbﬁh&@@é%gélms{@ﬁI[ﬁe’éﬁ%ﬁ'lple D
Seftgelatinicapsided cemtaning the following ingredients can be
manufactured in a conventional manner: Capsule contents Compound of

formula (1)5.0 mg Yellow wax8.0 mg Hydrogenated Soya bean 0il8.0 mg
F@Rﬁx\; ¥
3 5/3? F
Br

This compound was prepared in analogy to Example 1 starting from 5-fluore-3-iscbutyl-
benzo{bithiophene-2-sulfonyl chioride (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 43.5mg
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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Partially hydrogenated plant 0ils34.0 mg Soya bean 0il110.0 mg Weight of
capsule contents165.0 mg Gelatin capsule Gelatin75.0 mg Glycerol 85
%32.0 mg Karion 838.0 mg (dry matter) Titan dioxide0.4 mg Iron oxide

¥hg - 47 - The active ingredient is dissolved in a wBFH Bf&iR§>0027
of the other ingredients and the mixture issfilled into soft gelatin capsules
of appropriate size. The filled soft gelatin capsules are treated according
i dHecsstAPRoeEdures. 5 Example E Saéhets containing the fbifowing
ingredients gan be manufactured in a cg@\,@micpnal manner: @Qmp%nd of
foimy ()50.0 mg

Hydroxypropyl methy! cellulose 3.5mg 7.0 mg
Polvethyvlene glycol 6000 0.8 mg 1.6 mg
Talc 1.3 mg 2.6 mg
[ron oxide (yellow) 0.8 mg 1.6 mg
Titan dioxide 0.8 mg 1.6 mg

The active ingredient is sieved and mixed with microcristalline cellulose and the mixture
is granulated with a solution of polyvinyipyrrolidon 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 capsuie
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 sclutions can have the following composition:

Compound of formula (1) 3.0mg



Lactose, fine powder1015.0 mg Microcristalline cellulose (AVICEL PH

102)1400.0 mg Sodium carboxymethyl cellulose14.0 mg

Polynnylpyrrolidon K 3010.0 mg Magnesiumstearate10.0 mg Flavoring

WOdHHEL4 d mg The active ingredient is mixed with lactose, PCT/EP2008/056027

microcristalline cellulose and sodium to @arboxymethyl cellulose and

ranulated with a mixture of polyvinylpyrrolidon in water. The granulate is
Witharhagiedifmstearate and the flavouring additife zd filled into
sachets. 15 - 48 - Claims: Compounds of formula (1) X--- NH SO2 (1)
Acetic Acid q.s. ad pH 5.0

Water for injection solutions Ad 1.0 ml

The active ingredient is dissolved in a mixture of Polyethylene Glycol 400 and water for
injection (part}. The pH is adjusted to 5.0 by Acetic Acid. The volume is adjusted to 1.0
ml by addition of the residual amount of water. The solution is filtered, filled into vials

using an appropriate overage and sterilized.
Example D

Soft gelatin capsules containing the following ingredients can be manufactured in a
bal o %

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 % 32.0mg
Karion 83 8.0 mg (dry matter)
Titan dioxide 0.4 mg
Iron oxide yellow 1.1 mg



S wherein 1- Rl and R are independently hydrogen or C1.6 alkyl, - 49 - or
R1' does not exist, where only 121 can exist; R2. R2. and R2'. are
independently hydrogen or halogen; Xis phcnylene optionally substituted
WBPUACHIS or three substituents independently selected frofftHEFEI30027
consisting of halogen, cyano, nitro, 5amiio; mono- or di- C1_6 alkyl
substituted amino, C1.5 alkyl, C26 alkenyl, C2-6 alkynyl, heteroalkyl,
hydroxy. C1,6 alkoxy, halo C1,6 alkyl, halo C1,5 alkoxy, heteroalkyloxy,
C1,6 alkylsulfonyl, C1_6 alkylsulfinyl, C1.6 alkylthio, C1-6
dlkylsulfenyEdicraliodi Silicdlky tsutfimy k@ 16 atkilp h6 alkydthéai€arb the
allyly Aokl Ryl go%fge?a.{fg %Xﬁ%gggygﬂ%ﬁ%gé’t@ %%OWPQQXQE celatin

Oheteroalkyloxycarbonyl and héteroalkylcarbonyl; Yis at the para position
SRR PHENYIBHEGrSap X0 Wit FERpEEE 6 ¥6°SNH-

Example B

Sachets containing the following ingredients can be manufactured in a conventional

manner:

Compound of formula (I) 50.0 mg
Lactose, fine powder 1015.0 mg
Microcristalline cellulose (AVICEL PH 102) 1400.0 mg
Sodium carboxymethyl cellulose 140 mg
Polyvinylpyrrolidon K 30 10.0 mg
Magnesiumstearate 10.0 mg
Flavoring additives 1.0 mg

The active ingredient is mixed with lactose, microcristaliine celtulose 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.



SO2- group and is optionally substituted heteroaryt, 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 I), 0, and S, the
15remaining ring atoms being C, or optihally 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,
0, or S(0)n (where n is an integer Claimgm 0 to 2), the remaining ring
atoms being C; 20and prodrugs and pharmaceutically acceptable salts
ithereof; wherefnuurlesSfotherwige defined, the term "heteroalkyl" means
C 1_6 alkyl substituted by one or more substituents selected
independently from the group consisting of nitrohydroxy, halogen, cyan,
C1_6 alkoxy, foully], C1_6 alkylcarbonyl, carboxyl, C1_6 alkylthio, C1_6
alkyl 25sulfinyl, C1.6 alkyl sulfonyl, amino and-+#qng di-C1.6 alkyl

ad

amino. the term "aryt*eans pRemyt-of napk lhe jerm
"heteroaryl" means a monocyclic or bicycﬁic icataf 5 %o 2 ring atoms
having at least one aromatic ring containing onegtwo, arthree ring
heteroatoms selected from N, 0, and S. the remaining ring atoms being C,
with the understanding that the attachment point of the heteroaryl radical
will be on an aromatic ring; the term "héterocyclyl" means a non-aromatic
mono- or bi-cyclic radical of three to eight ring atoms in which one or two
5 wiimgeatoms are heteroatoms selected from N, 0, or S(0)n (where n is an
integer from O to 2), the remaining ring atoms being C; inthe term
"optionally substituted aryl", "optionally substituted heteroaryl”, "optionally
substituted heterocyclyl" and "optionally substitutechC3_7 cycloalkyl"
means, reRpectively aryl, heteroaryl, beterocyetyl 8nd C3,7 cycloalkyt
itutet! by one or more in%‘ependently selected
| a
o

drodp o‘ sisting of halogen ino, C14, alkyl, C2"6
o

alken f . R
T

Ats R R is (a) ,

R1 R1 2

RZ
2

/ ! o R

R 21

S o rR" "R

(b) or (c)

R'and R' are independently hydrogen or C; 4 alkyl,
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15alkynyl, hydroxy, C1.6 alkoxy, heteroalkyloxy, mono- or di- C1..6 alkyl
substituted amino, acyl, folio)* hcteroalkylcarbonyl, C1,6 alkoxycarbonyl,
heteroalkyloxycarbonyl and heteroalkyl. 2. The compounds according to
claim 1, wherein A is phenyl ring or hetegparyl ring. - 51 - 3. The
compounds according to any one of claims 1 to 2, wherein - _52 - 4The
compounds a}qcording to any one of claimls 1 to 3, wherein X is phenylene
optionallycsdbstitedd ot wiveroetiyde sabstitisents independently
selected from the.group consisting of halogen, C1_6 alkyl, C, _6 alkoxy,
halo€156 aikfIRnagondessdmexh Ciosulkykdianyl, C1.4,
alkylsultinyl, C1, alkylthiq, C16 alkylsulfonyl-C16 alkyl, C1_6 )

a Thylsutinyh B CCLA A T o] BBy (hree substiuens

independently selected from the group consisting of halogen, cyano, nitro,
amine, mone- or di- Cy.4 alkyl substituted amino, C.¢ alleyl, Co alkenyl, Cog
alkynyl, heteroalkyl, hydroxy, C,¢ alkoxy, halo C;4 alkyl, halo C alkoxy,
heteroatkyloxy, C, alkylsulfonyl, C; alkyisulfinyl, C, ¢ alkyithio, C4
alkylsulfonyl-Cy ¢ alkyl, C i alkylsulfinyl-C, 4 alkyl, C, alkylthio C;4 alkyl,
acyl, formyl, C,.s alkoxyearbonyl, halo Ci. alkoxycarbonyl,

heteroalkyloxycarbonyl and heteroalkylcarbonyl;

Y  isatthe para position of the phenylene group as X, with respect to to ~NH-
SO;- group and 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 1 is an integer

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

the term “heteroalkyl” means Ci4 alkyl substituted by one or more substituents selected
independently from the group consisting of nitro, hydroxy, halogen. cyano,
Cis alkoxy, formyl, Cy.¢ alkylcarbonyl, carboxyl, Cys alkylthio, Cy.6 alkyl

sulfinyl, Ci. alkyl sulfonyl, amino and mono- or di-C .4 alkyl amino.

the term “aryl” means phenyl or naphthyl;
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20

alkoxycarbonyl. 5. The compounds according to any one of claims 1 to 4,
wherein Xis phenylene substituted by halo C1_6 alkyl or C1_6

alkylsulfonyl at the ortho position with respect 10to -NH-S02- group. 6.

The compounds according to any one of glaims 1 to 4, wherein X is

phenylene substituted by trifluoromethyl or methylsulfonyl at the ortho

Pedition Witk respEtnteantl kk80Rcgrbups FicThiiccatipdwidstaccording tans

any one ofglaims,1,10.6, wherein, Y is-optionally. 15 substituted.heteroaryl,

in which héterd%ryl més-a%s a r%onogy%f%) g?gnéﬁua}%rclgrg&%élw& 8 rritrl?éegt]f)lﬂ%,
containingSHEWHAWS TitesisidrEgandidienthe. ibmaimirigiringiatorsibeinmg C,

C, or 0mlg{l%@@M@%ﬂ&%&ﬁ@%@@&bﬁcﬁ@n\é’&'%%iﬁ‘?&%f&%yﬁé\{é&%%i}%%ﬁca]_ will

non-aromatic mono-cyclic radical of six ring atoms, containing one or two

ring nitrog@ﬁ HHETDBEHE Féiraining ring atoms being C. 8. The

compounds according to any one of claims 1 to 7, wherein Y is pyridyl,

ibyrienidinhdteropipdyitdyhcaptianally substitutediy oneiarvime substituemtsee to

independently, selected from the group consisitng of halogen, C1.6 alkoxy

and C1-6 aIRonycgr i ycl WGP one or two 11ng atoms arg %eteroaioms Séected

259.5-Fludrensméthgt-benao(bitisiophsre 2astdforioadido 2), the remaining ring

(4-pyridin-4-y1-2- trillyoromethyl-phenyl)-amide. - 53 - 10.A process for

manufacturing compouhnds of formula (1),

the term “optionally substituted aryl”, “optionally substituted heteroaryl”, “aptionally
substituted heterocyclyl” and “optionally substituted Cs.5 cycloalkyl” means,
respectively aryl, heteroaryl, heterocyelyl and Cs.; cycloalkyl optionally
substituted by one or more substituents independently selected from the
group consisting of halogen, nitro, cyano, amino, Cy alkyl, Co.¢ alkenyl, Cog
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.



(1) comprising a step of reacting compounds of formula (B) CI-602 with
compounds of formula (A) Y- X- N H2 (A) , wherein A, RI, R", R2, RT.,
R2-, X and Y are as defined in claim 1. - 54 - 11. Phamiaceutical
compositions comprising a compound actbrding to any one of claims 1 to
9 and a pharmaceutically acceptable excipient. 12. The compounds
accordifgTo ey bAccofdifsan o Ocfof akénas lthe Aapeticibactive
substances. 13. The compounds according to any one of claims 1 to 9 for
use as therapeutic



active substances for the treatment and/or prophylaxis of atherotrombosis
or asthma. 14. Use of compounds according to any of claims 1 to 9 for the
preparation of 10medicaments for the therapeutic and/or prophylactic
treatment of diseases which are assoctated with chymase. 15. The use
according to claim 14, wherein the disease is atherotrombosis or asthma.

*kk

is (b)

4. The compounds according to any one of claims 1 to 3, wherein X is phenylene
optionally substituted by one, two or three substituents independently selected from
the group consisting of halogen, C,; alkyl, Cy.4 alkoxy, halo Cy4 alkyl, halo Cy
alkoxy, Cy alkylsulfonyl, C,. alkylsulfinyl, C}.¢ alkylthio, C; 5 alkylsulfonyi-C,4
alkyl, Cig alkylsulfinyl-C )4 alkyl, Ci4 alkylthio C; alkyl and Cy.¢

alkoxycarbonyl.

5. The compounds according to any one of claims 1 to 4, wherein X is phenylene
substituted by halo Cy.¢ alkyl or Cy_¢ alkylsulfonyl at the ortho position with respect
to ~NH-80,- group.

6.  The compounds according to any one of claims 1 to 4, wherein X is phenylene
substituted by trifluoromethyl or methylsuifonyl at the ortho position with respect
to ~NH-50;- group.

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

The compounds according to any one of claims 1 to 7, wherein Y is pyridyl.
pyrimidiniyl or piperidyl, optionally substituted by one or two substituents
independently selected from the group consisitng of halogen, C.4 alkoxy and C;4

alkoxycarbonyl.

5-Fluoro-3-methyl-benzo[blthiophene-2-sulfonic acid (4-pyridin-4-y1-2-

frifluoromethyl-phenyl)-amide.



-33.

10. A process for manufacturing compounds of formula (1},
R
R2
Y X Np-— 50, a‘ =?
F@' .
(1)

comprising a step of reacting compounds of formula (B)

with compounds of formula (A)

Y—X—NH,
(A)

, wherein A, R], R! ", R? . R? :, R? «, X and Y are as defined in claim 1.



11.

12.

13.

14.

-54

Pharmaceutical compositions comprising a compound according to any one of

claims 1 to 9 and a pharmaceutically acceptable exeipient.

the compounds according to any one of claims 1 to 9 for use as therapeutic

active subsiances.

The compounds according to any one of claims 1 to 9 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 9 for the preparation of
medicaments for the therapeutic and/or prophylactic treatment of diseases which

are associated with chymase.

The use according to claim 14, wherein the disease is atherotrombosis or asthmaz,

Ho sk



