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WO 2006/ 122661 PCT/ EP2006/ 004255 1 Description
Het eroaryl -carboxylic acid (sul fanoyl al kyl) am de -
walerdeuzdesves as factor Xa inhibitors 5 The prBSERP2006/004255
invention relates to conpounds of the formula I, 00
R3RLXNSG(lI) VI R Oz ijn which 111; R2; R3; V,
GL and & have the neanings indicated bel ow. The
conmpounds of the fornula | are val uable
De“rgﬂarnacologlcally active conpounds. They exhibit a
P&ng anti- thronbotic effect and are suitable, for
exanpl e, for the therapy and prophylaxis of cardio 10
vascul ar disorders |ike thronboenbolic diseases or
Heterparyl-eatbewydic agid dsulfameyt ald) amisiee derivatives as Bacior Xa intubitors
bl ood clotting enzynes factor Xa (FXa) and can in
general be applied in conditions in which an
The prédtdaBinv@ttioncrelatdstty compbasdsdsf th@fdrmuld esent or for the
cure or prevention of which an i nhi bition of factor
Xa is intended. The gnvR@Btion furthermore relates to
prdttssges far th%;prﬁpa ation og conpounds of the
Ry T USeS-Th partic ?ar as active
refits inl harq%ceuticéls, 15 and pharnaceuti ca
preparati ons ri s¥ng them Normal haeneostasis is

o 5 P AR RS BB agcs v
formull Q‘FaFéVSNa%’Fe bRYrATaR6TogiRMy Rel¥eSHp& rRBdTH%‘?'ekﬁlblt a strong anti-

specific plasma proteins and the vascul ar surf
thronmatictedfiect andeare buitabile, forodxatyipds donthe dverapygnd groabylaml of cardio-

vasculr SBRedeHS P BEOPal el P56 chisealf e THELHeSEVple inhibitors of

the bfoRd cm&@é@yﬁeeﬁa@koﬂﬂar(mﬁyuﬁd =] nﬁehem Hélﬁpbl‘iéd M%Hamons in which
of atheroslerotic plague is a cause of acute

an unégsices attisity phipetoe Xa isrpresent Gh%!'ﬂlﬂ @rangpmenmwtvdnd: an inhibition

of aar e B4R Ve Yatiob ORI o RlcaRes oy shepgpoaration of

compandsefai® fithita DYh@fudeein bareicilar X dcEive ﬁ@?élﬁéﬂt?lrpﬁhatrﬁﬁceutlcals
af fected vessel. 25 There continues to be a need

and pharmaceyiicalirenaratiensicaBwabegthemant i coagul ants to Ilmt
or prevent thronmbus formation. It is nost desirable
to devel op agents that inhibit coagul ation wthout

Nornﬂl h@@héostasrshs thietresudt 6ftar comiplex balandelhetwidtnttht ipRékesdeb of clot
ps in the coagul ati on cascade |ike factor Xa

'"'t'aﬁe'ﬂ»l fmmgﬂon anq féotrfbwotsémnevwcmex interagians bstwaentleadeells,

speuﬁ@fﬁ%’gﬁ&bﬁflagﬁﬁé éIJPe! \%@ﬂ#‘rgsur mal r%g”ggﬁé éaﬁ@&]of P Ipod unless injury

and Hroodddssngrcdsd.(EMBA- 9W2R¢Maﬁv@ngn1ﬂiﬁaugdlseﬁseth&sl%lué relsted @@ @bnormal

25, 369-
haemeostasis. For example, local thrombus formation due to rupture of atheroslerotic plaque

is @ major cause of acute myocardial infarction and unstable angina. Treatment of an occlusive
coronary thrombus by either thrombolytic therapy or percutaneous angioplasty may be

accompanied by acute thrombolytic reclosure of the affected vessel.

There continues to be a need for safe and effective therapeutic anticoagulants to limit or
prevent thrombus formation. It is most desirable to develop agents that inhibit coagulation
without directly inhibiting thrombin but by inhibiting other steps in the coagulation cascade

like factor Xa activity. It is now believed that inhibitors of factor Xa carry a lower bleeding risk
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383). Low nol ecul ar wei ght, factor Xa-specific blood

clotting inhibitors that are effective but do not
weawsa2266nant ed side effects have been descri brPAI/EPZNNG/004255

exanpl e, in WO A-95/29189. 5 However, besides being an

effective factor Xa-specificqyblood clotting inhibitor,

it is desirable that such inhibitors al so have

further advantageous properties, for instance

thn SRR bH AR TR AdSRElr L T FAhep T L L S0, 25,300
3g3).i ntended, such as thrombin. There is an ongoi ng need

for further |ow nolecul ar vve\d%t factor )ri]a specific
Low moleadar weight, fastpriXatspbiitioblood ttmg inhibiter§ that areceffrative but do not

d 10 Th
causel oo afeiase Bepl schbed Hukerampye I B ED5RY189 o
Howe@@ﬂm@ﬁd&%eﬂf%émﬁfécﬂ(/éﬂdcﬁ)r vas[)éWKClSlo@d( Bloktirig |hﬁFb‘it%F it is desirable
factor Xa inhibitor acti vi and are favor abl

that sygle irthbitars alse haye fupi oaa@antﬁgeouﬁ Qmpqrgesrrﬁ@rsmsttahee stability in plasma

and lﬁelse g'rb{] % %gv@l\';eks(?%_éﬁer teﬁﬁ\F E)P &g.:a(%i W n%sinr%lttgrﬁgs &ﬂ%lﬁgqrﬁed such as
throntblini Eheb@ls@@engoim@tnaed farfuhéyiow! molculgr weikhifactor Xa specmc blood
ni trogen, oxygen or the residues-CH=CH or-CHN, 20 V

clottln&mwbﬂomgévhldtafmeﬁﬁct@mndrhawwetahwgaﬁwn@wﬁa@well
-(Cl-C4)-al kyl, wherein alkyl is unsubstituted or
substituted one, two or three tinmes by R8, R2 and R3

The paeseni indeptmdatitfiesth@slisovemetdely [&b&idir@&rtivbb@lm sunds of the formula
ffegnt and are a hgdro gen ato

l, whl_cQ exhi })egprk Ft@ﬁéa @(I‘G itQqyactivity and are favorable agents with high
) - al kyl ene-C(0) - N(R21) - R22,
bm“?%@ al kyl ene-0(O) - R10, 25
(C0-C3) - al kyl ene-C(0) - O R10,
(Cl C3) - al kyl ene- S(0) - R10,
(C1- C3) - al kyl ene- S(0) 2- R10,

Thus, t(ug;% e%)t |ﬁ+eﬁﬁiogﬁgra s%% rﬁ&@fﬁt{s%’?the formula 1,

(CO CB) al kyI ene- (C10C3) perf uoRgaI kyI
-(C0-C5) - al k\Rens, (C3 C8)
_(CL-C4)-al kyl | wbort @t ed or
substituted or |three Ithes ¥ R8, WO
2006/ 122661 PCT 006/ R&255 O3 wherein

R1is halogen, methyl or ethynyl,

Xis  sulfur, nitrogen, oxygen or the residues -CH=CH- or -CH=N-,

Vis  hydrogen atom or one or two times halogen or -(C1-C4)-alkyl, wherein alkyl is
unsubstituted or substituted one, two or three times by RS,

R2 and R3 are independent of one another are identical or different and are a hydrogen atom,
-(Cp-C3)-alkylene-C(0)-NH-R6, -(Cp-C3)-alkylene-C(0)-N(R21)-R22, -(Cy-C3)-alkylene-C(0)-
R10,
-(Cp-C3)-alkylene-C(0)-0-R10, -(Cq-C3)-alkylene-S(0)-R10, -(C1-C3)-alkylene-S(0)»-R10,
-(C1-Cs)-alkylene-S(0)-N(R4)-R5, -(C1-C3)-alkylene-0-(Cq-C4)-alkyl,
-(Co-Cs)-alkylene-(C1-C3)-perfluoroalkyl, -(Cy-Cs)-alkylene-(C3-Cg)-cycloalkyl-R23,
-(C1-C4)-alkyl, wherein alkyl is unsubstituted or substituted one, two or three times by

R8,
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-(C0-A4) -al kyl ene-aryl, wherein aryl is selected out
of the group phenyl, naphthyl, biphenylyl,

waQ:2wepbmayl| yl , 3-bi phenyl yl, 4-bi phenylyl, ant PCYEPZNG6/004255

fluorenyl, wherein aryl is nono-, di- or
trisubstituted independentlysof one another by R7, or
- (CO- C4) - al kyl ene-heterocycl yl, wherein heterocycl yI
|s as defined below and is 5 unsubstituted or m)no

o AR S R S SPRRE el

%efrﬁ 5l atiphenhE FEbeENy B Y A

ofis ﬁlbﬁogﬂplé?tm%kt@uféd indéyFendentty oi dﬁzﬁdﬁer by R7, or
azaspi rodecan

K azepi nyl, azetldln , aziri

bel¢aiCai- d&»ﬂ@ngr eter@yddnw ereuxb«ttytocydms vedelioed :ba%w and is
benzot hi en benzot hi of ur an benzot hi gphenyl ,
béﬂﬁél&é&&l&ﬁ%pr M9BAz i 05 16 St'%ﬁ%'ﬂiﬁp epsdsnily of one another by RS,

Cg?éggﬁﬁ%%fﬁpl r,_dl_e@ azo?‘@ﬁ@ﬁﬁ(&thgpﬁg%dq?ﬂfcglh&}znq’ffé/rlept and are

chronenyl, ci hmdxiogelyhtom dle(rqmml-lab@hl noI i nyl,
4, 5- dlhydrooxa zol i nyl, dioxazolyl, dloxa2|nyl

R6 is 1.13- di @xuitenogyclyl selectedipuixafithegtoupaieridingl, azabenhmadamw

d| h i[ﬁfggcra%&ﬁ]abeé)i |,f%}gﬂ®p¥ld$%@@§f1¥p%ml yt;zlz;o )(gnzodloxolyl,
' 'Béﬁfbfhﬁaniﬁbbﬁ‘ﬂﬁﬁ@hw berizBﬂ%thh\Hyl behi&ﬁi‘obﬁéﬁw |benzoxazolyl,

i ndo i ndol yl, " isobenzofuranyl, isoc ronanyl
| é)@nz%nglyy|bennr|gmlﬂdb¢nztgttazolwb(bermsquxolyl benZ|soth|azolyI

8&##@ Lﬁ?lﬁ-}gfarbia?(ﬂilg'gﬁégluﬁl, ch'@rﬁérgy'}, cr)ﬁl){'{)gr'\y cinnolinyl,
i Sﬁm‘lfﬁ?dcﬂinﬁﬂnyl ZSLcﬁM@6©lal-szhyl amk@wmana)zaznwl 1 ,3-dioxolanyl, 1,3-
mor phol i ny napht hyri di nyl, octa tzyldr0| soqui nol 1 nyl ,

odiexoleny|, )ﬁH -1,5,2 @Ja;mjj|d¢|3@|rg,fprd2§ tetgahydrofuranyl, furanyl,

1 GRS et oG IRRRY it damd, gl

||4d61§zﬁwﬁﬁﬂd‘oﬂfl 3I€l i fidadyd pisetienayiuradny® lsmﬁﬁ'drﬂaﬂyl |somdazolyl
1, 3- oxa2|n I 4- oxazi nyl, oxazolidi ny oxazol i ny

0siS0} rAajinyl, ﬁqg}@w,ﬁpqngmg}qnyl @anyqu{,rlgpthwphdmyl |s|oth|azo||nyl

phgo?](gédé i ﬂso*anlﬁﬂg,nmxgédrlﬂy)}d, 2- |Q%E&mme'tcmf)erazmyl morpholinyl,

plrpphﬂwndnrwl ocﬁlhp@blsdqmmblmylpixadladolwh 2 puxadnazblyl, 1,2,4-
p)p‘xagaggjyl )(Igﬁ(p)@g@,zglyﬁ%égol ng%ty' ﬂf raz Ipg%yl 1,2-oxathiolanyl,
PW I pYy bl y ot hi
p;ll"% g E?azrﬁll A 4- 0)@25# ﬂ@r Yﬁpd}‘?ﬂ i Byq%ilh@ﬁr glo%ilﬁr\]% (?xazohdmyl,
py]xamlnnsll nmzplyj mmnamﬂhrldyiyl phbhamthrodxhyll phmazrrwl,y)lhenothnazmyl

qu‘h%gé%t"n H%l' ’pf%ﬁlpgﬂ%]ly (ﬂqhﬁgy‘ﬁ E_I)-'rl i tnp?lléli'nﬂjl n%\lf {Jpla%%aglcr)nyly piperidinyl,
t eﬁtéﬁ&lﬂﬂr BudA %WSWI thnr’r’ﬁtdy?azﬁbf&#hﬂq Htg‘a%lirﬂl}’ ‘]‘rzolyl pyridazinyl,

4,5, 6-tetrahydro- pyri ylI', "tetrahy

t alyrldbvmd@mhh mrwbxazohvl rpahsfdwwmmdmhmvsndothtaabwtlmnwthlenyl
iopéltrl §/l{ ﬁ}% %YJA'%'I wrroh%inyl pyrrofjdlnon)ﬂypy/rrolmyl 2H-pyrrolyl, pyrrolyl,

@lﬁazbhhﬂdmﬂﬁ@“m&“ 4H- @u|ﬁoﬁi"|h)flddlﬁﬁ@lkh{gumoxalmyl (ﬁumuclldmyl

|a|azoy,t|anthr ?/ thiazin
1 tgtralmda(zfungnyl tatrahydrgisoguingliny 1te;rahmd@g|g|r50|hnyl 1,4,5,6- tetrahydro-

L EERH: bR B Bbl AR A BB i FBtiggmneny, tetraziny,

2QerazodA 66H-1 RGHHERASMGY 002 33hiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl,
1,3,4-thiadiazolyl, thianthrenyl, 1,2-thiazinyl, 1,3-thiazinyl, 1,4-thiazinyl, 1,3-thiazolyl, -
thiazolyl, thiazolidinyl, thiazolinyl, thienyl, thietanyl, thienothiazolyl, thienooxazolyl,



4 thienoi mdazolyl, thietanyl, thionorpholinyl,
t hi ophenol yl, thiophenyl, thiopyranyl,

waQa 2®6321661 azi nyl, 1,2,4-triazinyl, 1,3,5-tri azP@WEP2006/004255
1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5- triazolyl,
1,3,4-triazolyl and xanthenyl, wherein said
heterocyclyl is unsubstituted or nono-, di- or
trlsubstltuted |ndependently of one anot her by R7 or 5

félﬁ??lmlh%ﬂfwﬁsm% EqB %pﬁ&hnygttﬁ‘olgﬁ ﬁf h|o e%ylo%mopyranyl

3~1bz phmvdyy 1,2, 4-tivaZE /3 zlmaﬂmlhf ¥13- tﬁ"azémqutmlazoly| 1,2,5-
V\/nereln ary i's nono-, - or tri su bstit

i hdegobdbhtityiazolyl ond xamibtemdrngrewsald#retc@cvdvlog@msubstltuted or
. LT T <N IR T S
5 - N R10)a-622614-mefabe Il serelctedlout oﬂtl(e%o@bhé‘iyk)ﬂaphthyl

wherein alkyl is unsubstituted or nono-, di-
trh'!ﬂlﬁb‘ylﬂtut ed independent|y of one anot her by

" 2e3BEvy pe PR S Bterblsbgregp an is mono-, i

mﬂmsubdﬂltutahnﬁépe‘ndbﬁﬂy blércariotbesRyent | y of one
. anot her by hal ogen, NH2, -O4d or a 15 nethoxy residue,
R7 is o halogeD, @FbaroIMidex)2 NOp3=ORE 3. CIRKCORIDN-CN, NI NEZNOH=cNHy, —O-
, -CF3, -C(0)-ORIL0, -C(O-NR1)-R22, -NR21)-R22,
10 - @3- cg) - cycl oal kyl, -(0C0-C3)-al kyl ene- O RL0,
] St(gggﬁﬁbggo, aﬁ(gjf&a}ég gh‘j-tgf-l&goﬁ’_m@r%-“c# I)-S’alk%ll wherdih alkyl is
- - - 3 \ r
 HSMg BT ) R, ASIGURyhss ety B e g,
- (NHLy, ) ope nidthiaxyoadidud, or -(€{-CR-dyl -vatheewin-aTkyD )s- (s tuted or
R11)- O C(0)-RLl2, -0-R9, -NH C[0)- N+ RLO,
- Whbr@-0di- Ot-trisabstitutilg Rtepeidntlyrit ane @n6thar by halogen, NH), -OH or a
- (C0-C4)-al kyl -C(0)-0O C(R9, Ril1)-O C(0)-0O R12,

15 - Mpetlpxy) resid ma, OF -5ty orcys2yIF3, wher ei n' het erocycl yl is
fined above and is unsubstltuted

d
RB s { fralagegi Moot €A, =Rt ton 0O B ElOTAGHER2D y NI821) B2,

PO[FBT?@g @%Bﬁ@z@e%?:b%' et)8%1l‘)||\|1|§at %ozoﬁ{é,&ﬁgﬂupm& wherein u is 1
M?ZRJS&IB 58r R1b vwmereln ris 5, -%V-N%B?Igzd:'w%erem vistor?2,

-C(0)-R10,

20 -(C1-Cg)-alkyl, -(C1-Cg)-alkoxy, phenyl, phenyloxy-, -(C1-C3)-perfluoroalkyl,
-(Co-C4)-alkyl-C(0)-0-C(R9, R11)-0-C(0)-R12, -0-R9, -NH-C(0)-NH-R10, -NH-C(0)-NH-RS6,
-N(R21)-C(0)-R22,-0-CF3, -(Cy-C4)-alkyl-C(0)-0-C(R9, R11)-0-C(0)-0-R12, -NH-C(0)-0-R10,
heterocyclyl, wherein heterocyclyl is defined above and is unsubstituted mono-, di- or

trisubstituted independently of one another by R7, or a residue from the following list



HOOHHHMNMNHY N\ N O\ NSSOONHH NOHO NS

NONSHpP OO OONNN ANH NAOONN NNNRL and
woRgoeubmeei n Me is nethyl, RLO0 and R20 are thRCEHERBO@N04255

different and are independently of one another

hydrogen, 5 hal ogen, -(Cl-Cg)-alkyl,

-(C0-A4)-al kyl -0OH, -(C0O-A)-alkyl-0O(C1-C4)-al kyl,

-(Cl1-C3) perfluoroal kyl,

(CO C5) - al kyl - (C3-C8) - cycl oal kyl ,

(B) al kyl en -aryl whemei n ar |s as def i ned

i}%ve nds')c;yl i upSop At Qted one, N
o(Et 3N Y ng% of each ot hepry OMe OL—Y

R1()C1 OG)HaI kyf’ hal"ogen or - 4- cyR1bal kyl”, d¥
- (CO- C2) al k | ene- het erocycl yI wher ei n het eoocycl yp
s as efl abqye and heHerocycIyIHlo |s

\( wost 1ty edo t upd eenfli res NH
Lr;gepen =R %?Ot% (Cl p6)\/¢l kyl. yhal ogeq
O(H3- C8) » cycl @n R11 m+g t he same
dj fferent and gye independentlypf one Lot her
h drogen Q - (Cl Co6) kyl oro get hevavlf)\h t he carbon
~N mto J;rg(aeb/onde ey ca ma 3- to 6
M%\ga,pb;?c_yrg i€ riNig, 12 is uns stituted or
Nﬂ:m;tlt or tix'te, t] a .
R12 is -(Cl-CB)-al kyl, -(Cl-C6)-al WhiereifMe is methyl,
R10 anﬂ@;kﬂ@fé al kifé sdphé 6d l‘ﬂ@enfﬂlahd |are mﬂéﬁerﬁ%ﬁtl@d%r@ér’r@!her hydrogen,
Cl- C6) - al kyl -0-(C1-C8) - al
5 igen)-{Gt G P CHCB3 Al e Ca -tk ol Cacalk, Cr-Ca)

ring is ubsti t ubs ituted

f ﬁlrf&"lrigﬁ“\ée (Gor %é'k&[}&%&) CYCFO@ﬁ% lq;lﬁyégme -3, &E‘@reln aryl is as
eAlefiBsd: Shavean @Rl ) h Tt or s BRFEl oo tree times

d'lﬁd&%hdéﬁtto?@aém&ﬁ@%‘;d% CBéa-a vl Hafogahet t(@;-c@}tyaaﬂkyl%r

- -al kyl ene or -cycloal k

UDGEH@I alkﬂteﬁi@lhél'érd”f?ﬂﬂ wﬁérem hétbroqitﬂylﬁﬁésf dﬁmb&bbb\t&aﬁﬁ] heterocyclyl
i ndependently of one another by R13, R13 is 1)

10 hydumsyéstitatednor sVBtﬂO(éG/ohEZﬁ@lorRﬁﬂé’eEFPﬁéﬂﬁdMﬂEﬁt ofeeact2 pther by
ha) ogen, Cl-CA4) - reinalkylis
uﬁkt‘h%ﬁ??*ﬁ E%J g o doaﬁPy trisubstituted

R9 ar{dr]gﬁpaergdem It%e (s)afmggned%rent and a¥e m%épendently of one another hydrogen,
-(C1-Cg)-alkyl, or together with the carbon atom to which they are bonded they can

form a 3- to 6 membered carbocyclic ring, which is unsubstituted or substituted one,
15 two or three times by R10, and

R12is -(C4-Cg)-alkyl, -(Cq-Cg)-alkyl-OH, -(C1-Cg)-alkyl-0-(C1-Cg)-alkyl, -(C3-Cg)-cycloalkyl,
-(C1-Cg)-alkyl-0-(Cq-Cg)-alkyl-(C3-Cg)-cycloalkyl, -(C1-Cg)-alkyl-(C3-Cg)-cycloalkyl, wherein
said cycloalkyl ring is unsubstituted or substituted one, two or three times by —OH,
-0-(C1-C4)-alkyl or R10,

20 Gqis -(Cq-Cg)-alkylene or —(C3-Cg)-cycloalkyl, wherein methylene is unsubstituted or mono-
or disubstituted independently of one another by R13, or -(C-Cs)-alkylene or
—(C3-Cg)-cycloalkyl are unsubstituted or mono- di-, tri- or tetrasubstituted

independently of one another by R13,
R13is 1) hydrogen atom,
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4) -(Cl-C3)-perfluoroal kyl, 5 5) phenyl, wherein
phenyl is unsubstituted or nono-, di- or

WO roos0Rbi t ut ed i ndependently of one anot her PYT/RB2006)04255

-(C0-CA4) - al kyl ene-0-R19, wherein R19 is a) hydrogen
atom b) -(CL-C4)-alkyl, whegein alkyl is
unsubstituted or nono-, di- or 10 trisubstituted
i ndependently of one another by R8, or c) phenyl,
\/\A'}S:rel n Fhenyl IS unsubstituted or nono-, di- or

subé,‘la 08€%ed independently of one another by R8, d)

@%alkﬁﬁ&gmlaﬁkyﬂgs HuBE G 'df' mo§1edi€bPtrisubstituted

he er ocy&l

I's as defined above an unsubstitute

or mn@ndep@hderﬂ[ydfrdnélahﬁmetUVRQ Independently of one
another by R8, 7) -NO2 8) -CN, 20 9) -SCs-R21,

V\Hérel n(Cs-Calsperflyproalkyh0) - SOt - N(R21) R22 V\,herelnt i's

(5%0 , 11) -(C0-C4)-al kyl ene- ( 12)
OFPEQY“WWIEEH& biy uRsyhst techglgmonq?,}il or trisubstituted
(OO Chla gkl AR EaAdenBRy RS 14) - NR2L- S02- Re2

- (60- CzanJChyélteﬂen@%vahﬁﬁﬂm‘w|al kyl ene- O C(0)-(Cl1-C4
y-alkyl, 17) -Q(O-O C(R9, R11)-O C(0)-R12, 18)
- ( C0- Ca) al kyHydrogea@®mO- ( C2- C4) - al kyl ene- O- C(0) - O ( Cl1-

W0 20089 122681 EEbHHsEsTDARYES unibsffuted o hond- 8o

- (C0- C4) - al kt¥||sm?tl§t?§ q@eﬁén@gﬂnh’ogpﬁg ERbtﬂePB%kB lop @S

defi ned above and are -1 ndependent | y

of one cinot hﬂ‘renvhwhbﬁatm bhérﬁﬂnsqrnsnbﬂmuted@rmmo di- or trisubstituted

trisubstituted by RS,
-(CO-CA4) - al H?ﬂ@?ﬁé‘dﬁ@ﬂ\éia%lﬁ'@whef\m&el n heterocycl yl
is as d(ﬁf [ ne_gFe} ove and

e) -CHFy,

f) heterocyclyl, wherein heterocyclyl is as defined above and is
unsubstituted or mono-, di- or trisubstituted independently of one
another by R8,

7) -NO»,

8  -CN,

9) -S05-R21, wherein s is 1 or 2,

10)  -SOt-N(R21)-R22, wherein t is 1 or 2,

11)  -(Co-Ca)-alkylene-C(0)-0-R21,

12)  -(Cp-C4)-alkylene-C(0)-N(R21)-R22,
13)  -(Cg-C4)-alkylene-N(R21)-R22,

14)  -NR21-S0»-R22,

15  -S-R10,

16)  -(Cp-Cplalkylene-C(0)-0-(Co-C4)-alkylene-0-C(0)-(C1-C4)-alkyl,
17)  -C(0)-0-C(R9, R11)-0-C(0)-R12,

18)  —{Cp-Cplalkylene-C(0)-0-(Cy-C4)-alkylene-0-C(0)-0-(C1-Cg)-alkyl,
19)  -C(0)-0- C(R9, R11)-0-C(0)-0-R12,
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5 al kyl ene and heterocyclyl are independently of one
anot her unsubstituted or nono-, di- or trisubstituted

WO o0r822682) - ( CO C4) - al kyl ene- ( C3- C8) - cycl oal kRCT/EP2006/004255

wherei n al kyl ene and cycl oal kyl are independently of
one another unsubstituted or snono-, di- or
trisubstituted by R8, 10 23)
(Cl C4) - al kyl ene-heterocyclyl, wherein heterocyclyl
nsubstit uted,. or

for Ericsbleipasiiten qg)h%riwﬁa@w Ay 5125 GRtinegherqygang lkylene
|R Ew éﬁé"é%%@ BpciiteRfivolone Sigteraaihidititey Rtho-, di-or

Wherel Mrisbsgtuleddby B8, 15 26)
C4 al kyl ene- N(R21) -
gcoamkylk\élnee -Retepocyclyl w}leerh@temcyclﬂss aSaderfmsd @beve and
romthefollovvln list INOONOON-ONHDO
" A adoylengangzhetergoychy] e;eﬂméen@ndemlm@r@moﬂmwnwmwted or

f
/
N (N)4 '%Nap"%h%t%d%yzﬁ: N NHNFTO 0N NO T

\ 2P H- (N@-Iﬂ4pa1ldyléhe¢\((grc<g) -tycMalkyl wherdin lalkytene antl cvalvalkyl are
-OR19 residues are attached to adjacent atons they can

f or m t ogetegandentiyot dree artodimer unshbstitutet ey miome-,ati+ardisubstituted by
to a 5- [?é 6- nmenbered ring, which is unsubstituted or
substi tut®ed one, two, three or four tinmes by R8, or WD

2086/ 12@?{% )-dlffle e REARRIPEN 2wRereth hételto‘éﬁlﬁls%sad&med above and is

attached the same carbon atom they can form

t oget heisebsBituted oBmoie: e o drisubstitveal mdegerideftly ofbveCanother by
is unsubstituted or substituted one, two or three

ti mes B R10,
24)  -(Co-C4)-alkylene-O-CHy-(C1-C3)-perfluoroalkylene-CHy-0-(Co-C4)-alkyl,

25)  -SOw-N(R21)-R8, wherein wis 1 or 2,
26)  -(Cg-C4)-alkylene-N(R21)-C(0)-R22,

27)  -(Cg-C4)-alkylene-N(R21)-C(0)-0-R22 or
28)  aresidue from the following list

a 0
Lo I 1 s " Ry
0 NH _/4 N )j\ Vo v N/ \éF3 N

H

N )
A=y H R10 N &
0

and wherein Me is methyl, or

if two -OR19 residues are attached to adjacent atoms they can form together with the atoms

which they are attached to a 5- or 6- membered ring, which is unsubstituted or

substituted one, two, three or four times by R8, or
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or if two R13 are attached to the sanme carbon atom

they can formtogether a 3- to 8 nenbered 5
whedoeneaycl i ¢ ring, which is unsubstituted or PCT/EP2006/004255

substituted one, two or three tinmes by R10, or R13

and R3 together with the atogs to which they are

bonded forma 5- to 7-nenbered cyclic group, wherein

one of the carbon atons within said cyclic group can

oo LSl S S Dl R At member
SléQﬁidc{!él'k‘Pﬂ\go\Wﬁrchtlé’%s%sﬂtbfeﬁ%rtshﬁgfﬁutgﬂ oRé; t tAf tﬁ?gs by R10,

are the sane or ferent and are i1 ndependently of one
ameot her 1) hydrogen atom 2) (Cl C6) - al kyl , wherein

if twprﬁéﬂéq]ﬁtéunsg?%¥hegﬁtg1%gc'q§¥ \ot0 Whp{)?carig)r togéc{HeL?rSat 3 ttgtSe‘rjnembered
- (HeterbBcietiky vanen (s@%s@mﬁh‘@ bPaltstituted Gﬁe ‘twbor trire times by R10,

whereint is 1 or 2,
- (0C0- C6) - al kyl ene- (CG C14) aryl, wherein aryl is as

w13 SRR B S PO B BRSSP pmbered celc
t ;glr S\IHeFéJh %ﬁe bf’tH@70a rbdh £dms Withif=hid pRiit lg#tﬂfpctﬁh lp¢lreplaced by

rgi) al kyl ene- het erocycly
miif@gqm mg@n @wdpl;rmr 3 \ab,ergmfsaude@clabwoup WSUbﬂkytedm

a from one anot her are

uﬁgﬂﬂg{’f&filﬁ%d V%Oro'Jtﬁg‘%g W&%r trisubstituted by R7,
R21 adtl R22 aFQﬁ\eésdeeWZI|ﬂfe?l¢ﬁd1ﬁlrarwlﬁdtpbh@emlytdf@ﬂ@@naﬂ}@m to

whi ch they are bonded can forma 4- to 8- nenbered

ndhocyé‘b’d@gﬁ%?@"bcycl ic ring which in addition to the
ZH g?gﬁﬂ %ﬁ? erce‘?rp%lﬁkgs Bﬁﬁlbgﬁtu?éﬁjoﬂ AERS- GRor B'Fs]ubstltuted

er oa Fom oxygen,

and ni thtﬁféﬂgew(gfeddg P8t rlggikgrocycl icringis

unsubst | nmono-, trisubstituted

i lepenligity)-3dkdensits- C'ghqtclmikyby R7, 30 R23 is hydrogen
atom -OH or -0-(Cl1l-C4)-al kyl, G2|s azeti di ne,

pyi r ol i-¥0trRI0, whewsin tisA®r 2azepane, WO 2006/ 122661

PCT/ EP2006/ 004255 9 hexahydr o- pyri dazi ne,

h&kahy die-Ge)atkens-fle:Ciai-pat avhendin aryl is 35 defined phowe and alkylene

[1,3] dlandeeipryel)l depen[ier‘ltlyJ fdorﬁze% anofher are unsubstituted or mono-, di- or
trisubstituted by R7,
6) -(C1-C3)-perfluoroalkyl,
7) -0-R12 or
8) -(Cp-Cg)-alkylene-heterocyclyl, wherein heterocyclyl is as defined above and
alkylene and heterocyclyl independently from one another are unsubstituted or
mono-, di- or trisubstituted by R7, or
R21 and R22 together with the nitrogen atom to which they are bonded can form a 4- to 8-
membered monocyclic heterocyclic ring which in addition to the nitrogen atom can
contain one or two identical or different ring heteroatoms chosen from oxygen, sulfur
and nitrogen, wherein said heterocyclic ring is unsubstituted or mono-, di- or
trisubstituted independently of one another by R7,
R23  is hydrogen atom, -OH or -0-(Cq-C4)-alkyl,

Gy is azetidine, pyrrolidine, piperidine, azepane,
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25

wherein & is unsubstituted or nono-, di-, tri or
tetrasubstituted i ndependently of one another by M or
wQ2006/10668 - (Cl- C6) - al kyl , -(C2-C6)-al kenyl, PCT/EP2006/004255
-(C2-Co6)-al kinyl, -(C3-C6)-cycloal kyl,
-(C0-C2)-al kyl ene-aryl, whegein aryl is as defined
above, -(Cl-4)-al kyl-(C3-C6)-cycl oal kyl, pyridyl or
plper|d|nyl wherein piperidinyl is unsubstituted or
bsti t,ut ed (C1l-6)-al kyl,,.Y is hydrogen atom
e@y,qro Qvlé)azmq he)@hgaro |d@ep\ﬂ|@era¥@@0)g N( R10) - R20,

|{f‘?ioq Zepaig 4 31) gﬁﬂe&y@lﬁ%@dﬁnﬁyf@ ) -a

(v&ﬁkréiﬂ)ngﬁ Kﬁ)?(bbstltuﬂ&i or(r@n@%r &hl@r|tetﬁ(szstF&1@65?ﬁdependently of one
@Gﬂﬂ@xﬁﬂ%ﬁﬂ,uor oaI kyI or

TR o S S s re o
r %He‘?em%?ﬂ id $ssde‘?ih¥§ LpbvRAL (@F‘t@yalkfl g&fﬁﬁ%ﬁbaﬁﬁjl 3@4|«d}|5?rﬁ9lperldlnyl

resent i nvention also' rélate

f QYHEréiR & thsubStitSted ¢ fsb'l!itt”t'e&'b Mgen or
there's.l’a%e;‘“s'*w.%'cﬁe <8 0 sstitiel by AEf oKD o e

Yis | shydhdgeniatem, l’m1<§g§hneomome¢ﬁ§ylc cRRmndﬁoRa RAOER20, -N(R10)-R20,

i ndependent of one another are identical or different

an(s[;;e(rgbcwldawt G@g{ﬁ_a,)aalkm‘ene -Q@R10, phenyl, -(C1-Cg)-alkyl, -(C1-Cg)-alkoxy,
- al kyl ene- H RG,

(@O f@B;H(aIHL(Q) @ﬁ@’*f’o({m)ﬂ\((ﬂml RO:R9, -0-CF3, -(C1-C3)-perfluoroalkyl, or
| K
- ('@0=C@k§ﬁ<a|?¢£9)y%ﬁ@9cﬁ)y Q)tg -R12,

in all:it§ g}g}ggdﬁ%rk lpgﬂgargf O)xiurﬁi@hereof in any ratio, and its physiologically

- v =M.kyl ene- S(O)2 N(R4) - R5,

- ?g%r%% ﬂskw ene- 0- (Cl- C4) - al kyl ,

- (C0- C5) - al kyl ene- (C1- C3) - perfluoroal kyl ,

- (C0- 5) - al kyl ene- (C3- C8) - cycl oal kyl - R23, 25
-(C1-A4)-al kyl, wherein alkyl is unsubstituted or

2) Sq*}‘t%tdrés‘éh?ﬁv@rﬁl‘i‘on §1¥PrePited 10" @ PgouBS oft¥ie féFhula 1, wherein
C4) -al kyl ene-aryl, wherein aryl is sel ect’ed out

Xis ofsutfhe ndfregep, prygeryor, thﬁamdlm;,sl—CH%thw@-lw, anthryl or

Vis I]ugr en* af‘?ﬁ‘m‘g{' cﬂm&o&% B%’ﬁ‘? Hongfﬁeg%" agot her by R7, or
R2 anWRﬂQ@Qhé@p’éﬁ@éntP@UnEBﬁQ@\@/r Q%@@ﬁtlcamr different and are a hydrogen atom,

-(Q0 - al kyl ene- het er ocycyl erein heterocyclyl
5 (Cae P IHlen BN, -0 Coalsene-CI0)MRT RS- Cofplkylene-C(O)
or tr| substituted i ndependently of one anot her by RS,

nd R5 are independent of one another are identi cal

o (LSRR AR KR, TOMRETRR 0 (FrTRAI S0 R0
az—@f‘iﬁfﬁbf@@ﬁé 8{0f3-N(RF-RS LIV 3)-aAG Rk G-@Y cy)-alkyl,
-(Cp-Cs)-alkylene-(C1-C3)-perfluoroalkyl, -(Co-Cs)-alkylene-(C3-Cg)-cycloalkyl-R23,
-(C1-C4)-alkyl, wherein alkyl is unsubstituted or substituted one, two or three times by
R8,
-(Cg-C4)-alkylene-aryl, wherein aryl is selected out of the group phenyl, naphthyl,

biphenylyl, anthryl or fluorenyl, wherein aryl is mono-, di- or trisubstituted

independently of one another by R7, or



benzi m dazol yl, benzi soxazol yl,
benzi sot hi azol yl , 1, 3- benzodi oxol yl , benzof uranyl ,
whenwsoxmwenl yl , benzot hi azol yl, benzot hi ophenyl PCT/EP2006/004255

cinnolinyl, chromanyl, furanyl, imdazolyl, indanyl,
1Hindazolyl, indolyl, isochjpnmanyl, isoindolyl,
i soqui nolinyl, isothiazolyl, isoxazolyl,

ket opi perazi nyl nnrhollnyl napht hyri di nyl,

Six-@gtété’lme@e-éé’:ﬁg&qs | hre BARY ‘?¥M4? e i
p%a@%ﬁ?ﬁtsg%ﬁ&zngl éiy qrgﬁr | d%{tg{ mdeﬁ%}ﬁeaﬁ}sg fone @qu by R8,

PR AALRS faY md@t‘)éhd'érﬂ'olﬁbhe aRothéCdre Gdéntical or different and are

pyrrolidinonyl, pyrrolyl, quinazolinyl, quinolinyl,
qui nol yl, qui hmr@gemytom ped¢abatial,soqui nol inyl, tetra
. hy ropyranl 4,5, 6-tetrahydro-pyridazi nyl
5 Ré6is; ég razdé Ig;qtero yééqugtpd outofihe g%qp);qzagenggmdnzcgwypzepmyl azetidinyl,

Ee@?ﬁﬁ&%% le @@nzﬁé}xg&%@?‘ﬁ@h%ﬂa&hl ?rb?fgb%ﬁ dioxolyl, benzofuranyl,

t rbeaubcatolt/lubetiothmmnebmnﬂilqpmﬁylonenelnqﬂ rehrorhgnyRAufinyl,
ected out of the grou

a'g}?ﬂg%lyf,,o“ nﬁﬁ‘ﬁelg é,rwﬁg,lyll Isoghrgm@aRyly sogdolyl, lsounnohnyI
fl

e ek e e
10 [ S)X?)Bdlgg[glragykpandyinphthghﬂayl phﬁg_z'm:m NplpdERBrg)yl ptegdlnyl purinyl,
] %y()%zirm_ M@zo@yria%ﬂ_nyk%@_@yridqi@ﬁa%by;amg iarolyl,

beh@épmldﬁtyk)ﬂyndm%ﬁl Byahkdihyli ﬁyrﬁld‘iﬁﬁ %ﬁl‘dh‘i%ﬂ?l Birrolyl,

_di- or trisubstituted | ndependent
ammmphw duhainyh quindgid, quloekahnylate{lmﬂmdm}soqemotluﬁ or

el 4 SEE R lidrishLgERoN, gL thiadiazoly,

15 aﬁﬁkh%mumbﬁih@gﬁﬂ orWizolyiOH or a et hoxy residue, or
-S02-CH3 or - -CF3, Hi s hal ogen, -N02, -CN, =0, -OH,
- artgreincpig)hetzrraly! isaneybstitwed pr reRo-, diyaR2dIubRERIted

- edtilagenibigomdangE IR S | i) 5
ngrﬂlzo)a- 65614 memberedd19r Rideted dus oitﬁéléé%&);? Eﬁ%{%&ﬁépg}yh

P2006/ 004255 11 or 2, -S-R1
highenybyh, 2, -S(O V- N(RlO) R20 wherein v is 1 or 2,

20 phenyﬁy@rﬁluoréﬁlv%?ﬁ 61 f'? m8 FC%} tr‘fflsI gﬁaétedgngeyendently of one

- NitofHed by RiA- RLO, - NH- C( 0) - NH- R6, -N(R21) C(0) - R22,
-aI kyl -C(0)-O C(R9, R1
R7is (f%gen)caabwlm' dey) -NO2ceRo: cm&w Cém&@tNHz, -OH, -NH3, -0-
Btlr—:LC(O) O R10, heterocyclyl, vvherel n het erocyclyl is
defBned above and is unsubstituted nmono-, di- or

t rt@y%{fﬂ’ﬂi&, qlN(R1 0)-R20, -(C3-Cg)-cycloalkyl, —0-(Cq-Cg)-alkyl, wherein alkyl is

25 unsubstituted or mono-, di- or trisubstituted independently of one another by halogen,
NHj, -OH or a methoxy residue, or -(C1-Cg)-alkyl, wherein alkyl is unsubstituted or
mono-, di- or trisubstituted independently of one another by halogen, NHy, -OH or a
methoxy residue, or -S02-CH3 or —S0-CF3,

R8is halogen, -NOy, -CN, =0, -OH, -CF3, -C(0)-0-R10, -C(0)-N(R21)-R22, -N(R21)-R22, -0-CF3,

30 -(C3-Cg)-cycloalkyl, -(Co-C3)-alkylene-0-R10, -Si-(CH3)3, -N(R10)-S(0),,-R10, wherein u is 1



i ndependently of one another by R7, or a residue from
the following list ~OOSONO'ORIO OO NOO/
WARN6I1BBB1 1 2 AN N CH s N CF3 Ove ~N R10 H H BCREB2006004255

OH OOHOOHHHP ____~N,_SSONONHNH NI _ ~N
N--, 0O HO_ N—SN—ON—SHOﬁ O OONN .NNANH NIk O
ONON\/ -N NI 10 N= 1NRlOandH,v\,hereinl\/le

is methyl, R10 and R20 are the same or different and

a%)?:}l %QIB &ﬂr&% }%loe&;is ipk | ?@vh%&{%) RZU whré?élr?v?snT or2,
&ﬁ@@ al kyl -0 (Cl-C4) -al kyl, -(C1-C3)-

pe oal kyl, -(CO C5)-al kyl - (C3-C8) -cycl oal kyl
- ([CPCgRaAlkyl 1«&/1 %)%WxV'pheWebﬁérgl(ﬁwL CJ!)-%%P&rfIG&rfokaW -0-R9,

above "and aryl is unsubst 1 t ut or su ituted one

t WOHAO0)tNH-R0,t-NHEO)USH REJaiRIILE (0)-R2D, xatldve(:(oym C(R9, R11)-0-
-(C1-Co) - al kyI hal ogen or -(C3-4-cycl oal , or

5 - C@)-R12) G- G4)4adkyé€¢ﬁ)é&0€ﬁ(k&;3mn)y0 C(GO=REZ, AN Heﬂ(@)r@ey'@,llmterocyclyl,
is as defined above and heterocyclyl is unsubstituted
owhergig hetane@alybin definedbahmve and éscunsu hﬁautaddnmdémor trisubstituted

?@}"%Q{’]ee@p é?é)g'e(kgﬁith%y gk'kx?.a Kes E#ng ?Qf‘afr?élomng list

o different and ar |ndependently ofoone anot her
oggn 20 - - N. or getherg t o)
)J\ arb/uﬁat,o?@zto rePbo decNthey for L—\/&
raycl opr gyl CI"f;ycl 0 ut ntylg@y cycl 39?“"9 o)
ring, whichis unsubstltuted or substltuted one

Ar three tqups by R10, and R12 is -(Cl-Co6)- kyI
C1- Coff- al kyl - O-KIc1- 06) kMI

o 6oL R Z5
Oﬂggé// CS\J(&I \(ﬁé ycI ”<y| o

-06) C8 al k rei n” WD
06 122 EP20@6/ 004255 2 sai Uy | oal kyl ring
unsub tut bstlt/u&‘(‘g one)y\/o/or t hree
R" H

and , wherein Me is methyl,

R10 and R20 are the same or different and are independently of one another hydrogen,
halogen, -(C1-Cg)-alkyl, -(Co-C4)-alkyl-OH, -(Cp-C4)-alkyl-0-(Cq-Cy)-alkyl, -(C1-C3)-
perfluoroalkyl, -(Co-Cs)-alkyl-(C3-Cg)-cycloalkyl, -(Co-Cy)-alkylene-aryl, wherein aryl is as
defined above and aryl is unsubstituted or substituted one, two or three times

15 independent of each other by -(C1-Cg)-alkyl, halogen or -(C3-Cg)-cycloalkyl, or
-(Cp-C2)-alkylene-heterocyclyl, wherein heterocyclyl is as defined above and heterocyclyl
is unsubstituted or substituted one, two or three times independent of each other by
-(C1-Cg)-alkyl, halogen or -(C3-Cg)-cycloalkyl,

R9 and R11 are the same or different and are independently of one another hydrogen,

20 -(C1-Cg)-alkyl, or together with the carbon atom to which they are bonded they form a

cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl ring, which is unsubstituted or
substituted one, two or three times by R10, and

R12is -(Cq-Cg)-alkyl, -(C1-Ce)-alkyl-OH, -(Cq-Cg)-alkyl-0-(C1-Cg)-alkyl, -(C3-Cg)-cycloalkyl,
-(C1-Cg)-alkyl-0-(C4-Cg)-alkyl-(C3-Cg)-cycloalkyl, -(Cq-Cg)-alkyl-(C3-Cg)-cycloalkyl, wherein
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-0-(Cl-C4)-alkyl or R10, Gl is -(C2-C4)-al kyl ene or
-(C3-C6) -cycl oal kyl, wherein -(C2-C4)-al kyl ene or

WO e@BALByt cycl oal Kyl are unsubstituted or nONPET/EP2006/004255

tri- or tetrasubstituted independently of one anot her
5 by R13, R13 is 1) hydrogenatom 2) hal ogen, 3)
-(Cl-C4)-aIkyI, wher ei n alky1 IS unsubstituted or
nmono-, di- or trisubstituted independently of one

S50 s ISR Bl M P imgs by -om,
or.ol(q bagd bpReY 1 ndependently of one another by R8,
C%JC4) al kyl'ene- O R19, wherein R19 is a)

Gq is hY(@QQ‘qFﬂkﬂEﬁ’@br 4(63-03) cyél@éﬂ<ﬂ4)vh@}e|ﬁy (%) @ﬁ)%l@,‘léhe&irk—ydg, -€g-cycloalkyl

unsubstituted or nono-, di- or tri substltute

i _de pesubstituted af mome damm-hmtetbasuliﬁltuwd independently of one another
wher ein phenyl is unsubstituted or nono-, di- or

t OYRIBsti t ut ed i ndependently of one anot her by R8, d)

R13|ﬁ1(’\rf q{yd n%iomCH F2, f) heterocyclyl, wherein

erocyc I's as deflned above and is unsubstituted
o) nonmamgdn- or trisubstituted independently of one

Ao 2.63 (Ca Cﬂgglb" %hgemfdkv' '-‘seﬂs)umt%i dg&@zon%@r @f tisubstiguted
o dﬂde&eb%’éﬁofeeéf"&ﬁéﬁ? RBos ) 30 13) )

C?O 47,;; yérélnerobildRe 1) - R22, V\D2006/122661
P EPZOB 004255 1 14) -NR21-S02-R22, 15) -S-R10,

phenyl, wherein phenyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by RS,
6) -(Cp-C4)-alkylene-0-R19, wherein R19 is
a) hydrogen atom,
b) -(C1-C4)-alkyl, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by R8, or

C) phenyl, wherein phenyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by RS,

d) -CF3, or
e) -CHFy,
f) heterocyclyl, wherein heterocyclyl is as defined above and is

unsubstituted or mono-, di- or trisubstituted independently of one
another by R8,

7) -NO2,

8) -CN,

9) -S05-R21, wherein sis 1 or 2,

10)  -SOt-N(R21)-R22, wherein tis 1 or 2,
1)  -(Co-C4)-alkylene-C(0)-0-R21,
12)  -(Cg-C4)-alkylene-C(0)-N(R21)-R22,
13)  -(Cp-C4)-alkylene-N(R21)-R22,



16) -(C0-C2)a | kylene-C(O-0O(C2-C4)-a |
kylene-O-C(0)-(C1-C4)-a | kyl, 17) -C(O-0 C(R9,
WRLWpAD66Y( 0) - R12, 5 18) PCT/EP2006/004255
-(C0-C2) al kyl ene-C(0)-O (C2-CA4) - al kyl ene-O-C(0)-0O (C1-
C6)-al kyl, 19) -C(0)-0- C(Rpy R11)-O C(0)-OR12, 20)
-(C0-CA4) - al kyl ene-(C6-C14)-aryl, wherein aryl is as
deflned above and al kyl ene and aryl are independently
one anot her unsubstituted or nono-, di- or
r1|4)subs't‘R%h§% R&, R8s, 10 21)
gJ:g % kyl ene- het erocycl yl, wherein heterocyclyl
s d&Rited above and al kyl ene and heterocyclyl are

i e PEOEILyllkyRhe (o) @@tgzalkzmﬁw@ﬁé (O-(¢} &5)-Akyl, TONO-,

di - or ubstituted
- (199- C‘A()o)abl(y(kggkm (dlﬁ(m}mzcycl oaI kyI wher ei n al kyl ene

and cycl oal are_ i ndepend one anot her

5 uﬂ§hbsﬁ&0c&z%aik\denmﬁﬂb0 (C21L4)- aélfquner%(%ﬂr (CuCeknlky,
R8, . 23 Kk [yl, wh
hét9 r02:9(9 §T %4)%135 9@&%8 bg\r/gcgtr:]dyl S uﬁgﬁlbgt i tuted
0120 (CB -cJj- alkﬂéné §C'65CL|Q)3$M Whierkih BAPRERARRALY alHve AT alkylene

anot her

- (Q0- %hd%lrwk@mae&er@éatw Gﬂo@an&ﬁérfdmebs@ﬁluﬂeuloe%r@ti?m or
0- (C0-C4) kyI 25) - SOn N(R21) - R8, wherein wi's

1 or 2 triqubstitutetbbyR§,- a | kyl ene-N (R21)-C(0) - R22, 27)

T 1% @o?%ﬁ‘@«iﬁg heRER e e iRl afith 7 FRpEBRve and
N g 318fne e e 6Ry i afd fiepgnaeliFofind SHothérypliiHuted o

2006/ 12R6/kd, HCHY Eﬁﬁﬁﬂﬁﬂﬁﬂéb&% 14 if two -OR19
tr € S ﬁ: e e tltﬁgg &3&9& -CYC oaJIky? wq}erga %ﬂzsyltatnltqa%%dcceqoal%l are
mdependently of one another unsubstituted or mono-, di- or trisubstituted by
15 R8, |
23)  -(C1-C4)-alkylene-heterocyclyl, wherein heterocyclyl is as defined above and is

unsubstituted or mono-, di- or trisubstituted independently of one another by
RS,

24)  -(Cp-C4)-alkylene-0-CHy-(C4-C3)-perfluoroalkylene-CH,-0-(Co-Cq)-alkyl,
20 25)  -SOw-N(R21)-R8, wherein w is 1 or 2,
26)  -(Cp-C4)-alkylene-N(R21)-C(0)-R22,
27)  -(Cp-C4)-alkylene-N(R21)-C(0)-0-R22 or
28)  aresidue from the following list
0 o N 0] 0
)I\N///Ni /502 /U\ /50, ﬁo )J\ O~R10 o ;k/NH
i N e N oR, o ko M ome N s
O
W

25 © , wherein Me is methyl, or
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which they are attached to a 1, 3-dioxolane ring or a

2,3-dihydro-[1,4]dioxine ring, which is substituted
wor@e/122661 three or four tinmes by R8, or if tweCREB2086/@04255

attached to the sane carbon atomthey can form

together a 3- to 8- menbered;y 5 carbocyclic ring,

whi ch is unsubstituted or substituted one, two or

three tines by R10, or if two RL3 are attached to the

sane carbon atom t n formtogether a 3- to
if twpsAR L} e Uﬁ%@rs@éfegﬂmy to a%aawsnt a«tﬂméﬁhqucauﬁ%%gqaemﬁr dithghe atoms

Wﬂﬁﬂgfh‘ég 'i‘aeche& a 93-dibkdisnd sy ?2’ 3! ﬁy&o-ﬂ,@]ﬁ%xmmg,

get er wth the atorrst
bovrdddlsfsobshtuteﬂoneawb tleeder fodr tiynes |b§z R8gm|oup wher ei n
of the, c n atons wthin said

i w13 e eRaR FO THe e aghin 2o Beh s toGR IR esb de de embered
O%rbgkya mlo g ikich '|szl%st}b§t§9{e'd‘3r@€bs¥rtéteg loR¥! W& ordhr¥e times by R10,

di hydro-1s I oxi d
2,08- dl hydr o-i sot hi azol e 1, 1- d| oxi de; [1,2]thiazinane

if twqj—)'R%i 3ie ﬁ%&gdégﬁ»%}aﬁ %ﬂr} 2z &Tygg%gqrabtoggthgr 3 3- to 8- membered

diHeY&tb 8 ﬁ(H’I[\% vﬁ]lEWls%ktﬁlﬁtliutéd GI’ ﬁ?ﬁsﬂﬁbted one, two or three times by R10,
3, 6-di hydr o- ]thiazine 1, 1-di oxide;

[ r2] t hi azepane 1 1 d| oxi de;

R13 a%d%ﬁp%?h?ert v(/"ﬁF}l/dr ségbf]chgﬁiyp ireg)oag?qjgarm a 9 S 7-membered cyclic

oh, WHeF&n bhe &f fHé' @A J16md wAthehh &d elic group can be selected from
[1 2, 4]th|ad|azoI|d|ne 1, 1- di oxi de;

[ Mitrogen, AXygEn oF 8l phiurselected auit ok thegronn sothiarptidine 1,1-dioxide; 2,5-

s Ut Rl e P e oAb ooty Bed PR At Einane

[ 11 ﬂ-dib}(ﬁilei b4, 1th|dk|ﬁ@1;h,—dloﬁd@X5 ,64ihydro-2H-[1,2]thiazine 1,1-dioxide; 3,4-
3,2]dithiazol|di

[ ﬂ'W@?ﬂHr[&@ﬂ@ﬁM@n@ -dioxide; Mrddhevd’ ro-2Hd1 2]thiazine Tak-diexiss;

0
22§ Rt S0y SRR 0 At i 27t
1 [(12thiazesiae 1, 1Edlo>adé]2)5<-dtHvdﬁzhmm¢azépBledl Ddiodﬂeor
[ 45 dlthl zepane 1, oxide arid wherein said
31&42 #@ednkéwéndﬁt t%ﬂtmw@zpd@mqhwwme’&%ydro

RO i T S i
hy3J3 dg:elrdea[1o412]dil)1|az()lﬁilm©ﬂi_)l dab)kdd: [1 Bixddithiazohiding 1,1-dioxide;
u:@ép‘é ™ tzi?rg,ar@h gﬂ@ggﬁgoﬁ@ﬂ%r %ﬁ\%gsgg# omge [1,4,3]oxathiazinane
w1 SR LSRRI "éé’ﬁ*&%’?{@"'aﬁ%s%% Pt

191 5)4]9)(amam)anaB}3ydlex1de 00H-6.2]d)thiazgpanevitied mxldean;ilwhesein said
SRS S o B SERRe BBE 1 Y SRR
R21 and R22 are the same or different and are independently of one another
1) hydrogen atom,
2) -(C1-Cg)-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R7,
3) -(Cp-Cg)-alkylene-(C3-Cg)-cycloalkyl,
4) -S0t+-R10, wherein tis 1 or 2,
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trisubstituted by R7, 6) -(Cl-C3)-perfluoroalkyl, 5

7) -0-R12 or 8) -(C0-C6)-alkyl ene-heterocyclyl,
wobk@earzsehet erocyclyl is as defined above and Pél/kploeéreo425s

and heterocyclyl independently from one another are

unsubstituted or nono-, di-yor trisubstituted by R7,

or R21 and R22 together with the nitrogen atomto

whi ch they are bonded can forma 10 heterocyclic ring

dlsg:(natz P@e%rﬁﬁﬁgylazegfggﬁah Ft Ihglfegr?ggl 15,03221%9 Lgd above and alkylene
13- OB ncchedRal T B SHEEER Boub 5! Wi, oo

| soxazqi|gubgt|tm@p5ﬁzpl i di ne, 2-isoxazoline,
ket ormr&hol I ne, ket opi perazine,

Nﬂnat hylC11C3)-mgriluersafiathe, N-met hyl - pi per azi ne,
phollne %1 4] oxazepane, 1, 4-oxazepi ne, piperazine,
p| eri d@r*é yrazine, pyrazole, 15 pyrazoline,

p‘é azol.icdl C@ﬁll&ﬂﬁé H@t@&?d}flp?(/hgr@irpﬁeter‘?)\égdl{ri'fésqf‘eﬁned above and

ro e, I di ne i none

hydr 0p)é!léyﬂa'n@%,ndth%iéréékﬂﬁmdbﬁéﬁcﬁﬁﬂk' ®ont ShEFRIthél 1€ unsubstituted or
thi azoline, thionorpholine, 1,2, 3-triazine,

1,2, 4- trm¢rwz,|d1e9rt1|§l$bs$ltutcdbz|Rﬁeor 1,2,3-triazole or

i e MR SO Gh b
2(P|eﬁ2§cylcl$c ﬁixgjfrsﬁﬁﬁe ?Fd@!ﬂi\ azeﬁh‘e Oézetl@méQllo%reaHlﬁszm@a A4-

IS azeti di ne yrro |ne erl |ne azepane
pidiazepanend,2- dlaze@]nﬁ, A@ebmlrtﬁ, | Ardiazepifieairaidazale, imtidazeline,

Tl GalHET AR, 0Tl ol 3 graroine

Y ketddybheéline, kdtopperazidey Nrmetﬂwﬂm[ﬂ(ﬁalaﬁédaﬂeyﬂl-methyl -piperazine,
-(C2-C6) - al kinyl, -(C3-C6)-cycloalk
@wpmgn%[k@]p%pm/ [1,4-0XaResting, rP'Izﬁf%m‘F Piperidies, ipyesgine, pyrazole,

o gya‘%ol dné S}ra%ﬁva{ ?“Idgﬁ% %Qdﬁ%%ﬁ%@me Bg%&'eu%é Go?@ ne,

unsubstrt

ﬁwﬂblldlubﬁ@l WWO*Iﬁ@lel@)yd%dwﬂdlneYtdt&zimyédfeggaﬂe glhémt.l F'edz' Se
ﬂ@ og‘gbnfRﬂnomOEl)@e!}U@sT)Z é;t@ip?é%ﬁ yA.4- trlazm%(, 1,)3 5-t(r|azm)e, 1,2,3-triazole or

- 1 4ﬁgzloﬁe'{)%kf‘egﬁg%ﬁé}ogc&gﬁng?urﬁuﬁﬂtuted or mono-, di- or
(tﬁm-b@tit)u-tabbyf Ryor oal kyl , -0-CF3,

CA aIkIen- , R11)- O C(0)-R12 or
R23 S%Yd&ge"aﬂtia éooe)clgﬂci' ; R11)-0 C(0)- O R12, WD
2006/ 122661 rgT/ EP2006/ 004255 16 in.all_its

G2 is S RRSUANG AYBIOlIEine PIRETSING HERTS BPEraIce bt SIdinzgpgne or
"3 i fyipand i ts physiologically tolerable salts.

wherein G2 is unsubstituted or mono-, di-, tri- or tetrasubstituted independently of one

anotherbyMorY,

Mis -(C1-Cg)-alkyl, -(Co-Cg)-alkenyl, -(Co-Cg)-alkinyl, -(C3-Cg)-cycloalkyl, -(Co-Cy)-alkylene-aryl,
wherein aryl is as defined above, -(C1-C4)-alkyl-(C3-Cg)-cycloalkyl, pyridyl or piperidinyl,
wherein piperidinyl is unsubstituted or substituted by -(C1-Cg)-alkyl,

Yis  hydrogen atom, halogen, =0, -OH, -CF3, -C(0)-0-R10, -C(0)-N(R10)-R20, -N(R10)-R20,
-(C3-Cg)-cycloalkyl, -(Cp-C3)-alkylene-0-R10, -(C4-Cg)-alkyl, -(C1-Cg)-alkoxy, phenyl, -0-R9,
-(C1-C3)-perfluoroalkyl, -0-CF3, -(Cg-C4)-alkylene-C(0)-0-C(R9, R11)-0-C(0)-R12 or
-(Cp-C4)-alkylene-C(0)-0-C(R9, R11)-0-C(0)-0-R12,
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5 3) The present invention also relates to the

conpounds of the fornmula I, wherein X is sulfur,
woz00gameer the residues -CH=CH or -CH=N-, V iBCT/EP2006/004255
hydrogen atom RL is chlorine, brom ne or nethyl, Rz2

is hydrogen atom R3 is a hygyogen atom
-(C0-C3) - al kyl ene-C( O - NH R6,
-(CO ) -al kylene-C(O -N(R21)-R22, 10

in all |t% %@%o r}@f{)&ggar@r@gxtl@emreof in any ratio, and its physiologically
- ¢&ierdbR sakky! ene- S( O 2- (C1-C4) - al kyl ,
-(C1- C3) - al kyl ene- S(0) 2- phenyl
- (C0- C5) - al kyl ene- (C1- C3) - perfluoroal kyl ,
- (C0- C5) - al kyl ene- (C3-C6) - cycl oal kyl - R23,
-(Cl-A4)-al kyl, wherein alkyl is unsubstituted or
3) NRe res@ht‘InOéntFofn'a?réék}éta'tésltbQﬁe tdfﬁﬁ&ﬁﬂﬂ%ﬂﬂeyfo%uﬁrlewherem

_anot by -(CO-(: 4)-al kyl ene- phenyl, wherein
Xis plseIrﬁtw OXRGU@SmeEeNﬂUCSetfHﬁCHTDhOCH Nr, or

. bstl ent. one anot her by R8
vis o vaRagh el s | BRERRCOERURd f Diefvhner o) n
R2 is hqx,g,@fdggyg{dfh is as defined below and is unsubstituted

or nono-, di- or trisubstituted |ndependently of one
R3is arathHérgewt@B,, -(GeeC3)-alkytene iRy ijS G@f{e;)élkmlenec 0)-N(R21)-R22,
&Sicgigl%laaezsogfﬁ%e Koal-pibvieners o) Dy HEr-Cal-alkylene-S(01-(C1-Cy)
z@“ﬂL%@%&%ﬂwe e ey %Eﬂz' > dahperiorsanky,
bg@é’%ﬂwg% s o O aNERE I Cal B, PhEFER sllds ppspistituted or
| g\g@L ot di- ?a‘ ﬁeemmayﬂ}dqpkﬁgé@gqimheahémgrbynﬁé LYl cq)-alkylene-

1'azo | SOXazo er azi
ﬁ*l' Wﬁérelrf‘ﬁﬁ%?&m ruh%ﬂ%ﬁluted’ﬁﬁﬁ'ﬂoﬁé-oh}’lo’r tr‘?s’%§ﬁ’(lul/éd independently
phenyl pyridyl, phthalazinyl, piperazinyl

piopene anmler b\pR&Ol g€4)- allqylﬁneﬁyelteromithheyéln heterocyclyl is as
pyr azol pyri dazi nyI pyridyl, 25 pyridoi m dazolyl

pﬁeflﬂ%gﬁ,@m%ﬂld is yysubstétyied oriraPny| di- pyirisubstiuted yndependently of

PY! pyrrolldlnyl pyrrolidinonyl, pyrrolyl,
qU|ﬁ§bgﬂF%§ qui nol i nyl qU|nonI qU|noxaI|nyI

R6ist &tetétbwdryqlvﬁm h rh@teirdmytlyl i6 eélé@edll&idf dfﬁhé gmulp azabenzimidazolyl,
1,4,5, 6- tetrahﬁdro pyridaziry

t [RRepiBYlyazetid vk beazisiigazolyl, meeﬁ'wxazelw., bmwﬂuamﬁw 1.3y
U HeRZ6H %)lovl){l Ph s F?(%)&%tﬂgly Béﬁ/ﬂotﬂﬁzoh}l “&%98%%%%%

of one another "unsubst
t rCIrBlmﬂlﬂﬂl, thrbadnbedﬁnylamldﬁ’zoM lhdim/gelmi. mdazdirﬂmndbl#t;yl

Whror@anybpsymd (f(og palmyl p@éhlaz CE(R[? _aygzzbkét(ggiperazinyl

200671 122(sézs'lfﬂﬁ"&'l{’)f “:"ﬁ'ﬁ%o"é‘%%ﬁéﬁpb%'w ?ﬁ‘“@ﬁﬁt’f}t‘ﬁ" ?ﬁl{hé"&'

mpierazidyl; piperidinyls ptesidirtyltpediny b gepeingk pylayolpl, pynidazinyl, pyridyl,

" Fo0mitaoY, POl iyriSohy M ey eastiena} pyrmidiny,
mgﬁggmyr pgfroﬁdlhéhwsdy'rﬂow @flh%ﬁﬁﬂﬁﬁﬁﬂ%i}l{ﬂyl ?‘{e”s',ﬁ)‘ﬂﬂ qumoxalmyl
seizalmel;gmsoqmrgﬂmyt;ﬁﬂrahydropyranyl 1,4,5,6- tetrahydro pyrldazmyl tetrazolyl
thiazolyl, thiadiazolyl, thienyl, thiomorpholinyl or triazolyl, and wherein heterocyclyl is
independently of one another unsubstituted or mono-, di- or trisubstituted by R7,
R7 is halogen, carbamimidoyl, -NO, =0, -CF3, -C(0)-0-R10, -CN, -C(0)-NH>, -OH, -NH>, —0-

CF3, -C(0)-N(R10)-R20, -N(R10)-R20, -(C3-Cg)-cycloalkyl, —0-(C1-Cg)-alkyl, wherein alkyl is
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5 R8 is halogen, =0, -OH, -CF3, -C(O-0O R10,
-C(O-NR21)-R22, -N(R21)-R22, -(C3-0C6)-cycl oal kyl,

WO e@e1 eyt al kyl ene- O R10, - N(R10) - S( O) u- R10, WhET/8P1006/004255
is 1lor 2, -SRI0, -SO-R10, whereinr is 1 or 2,
-S(O v-N(R10) - R20, wherein viyjs 1 or 2, -C(O -RI10,
-(C1-C8)-al kyl, -(C1- CS)-aILoxy phenyl, phenyl oxy-,
-(Cl1l-C3)-perfluoroal kyl, -(C0-C4)-al kyl-C(O -0 C(R9,

Rh(l‘%&bf?%%f %Eb %?@69@&%@% C&)@N&&l g{gone another by halogen,
> QMO nfethehg resid s, 6F3C1-Ca)MrkyEiPer&th RIS isQUnsubstituted or

u
het €t ocycl yl, wherein het eroc cIyI I's as deglneé above

ambnd!\hﬂ!@tﬁs&tﬁtlwté@me)bbnd@ﬂyw@ﬁ@ﬁﬁ’(ﬁﬁé# by Rloge NH&7 -OHor a

anot her unsubstituted or nono- or disubstituted by

Rhfethowy re¥iua oe -30eCHypore-S0h- G&EIferent and are
i ndependent|y of one anot her hydrogen 15 atom

R8 is héiahgen” =0,(-0H; €F3--a(0Q40-R10, ((I(D)—Wﬂdﬂéym(m )-R22, -(C3-Cg)-cycloalkyl,
(COA) - aIkIeneOClC4 al kyl or
(@ C@Bﬂk\dgm PRIPoA(KIA S(Q -R10, wherem uis 1 or2 -S- R10 SOr -R10,

k C3-
¢ Wherging ._{;‘} o%m S}Vi(sh‘{m‘ggrf%izoawge’eﬂh\éﬁérﬂi%tq 050, dracaralkyl, {c;

- ke dkpmo et atesyiab i e pediior bl sl bh b a-cro, R11)

c cycl obut yl, cyclopentyl or cycl ohexyl
rﬁtﬁymﬁfch i s unsubstituted or 20 substituted one,

t \A0-RO -NHMC(@3 NH d-(
41- CG§ - al E??N LW(Ngzgm)allmlgyl E&;?)Jgﬂiyicg%ﬁm Elihh)lb do-o-r12,

- (CGTFEHINH-E(O)-0aR Wy br heterocyclyl, wherein heterocyclyl is as deflned above and
- (C1-Cp) - al kyl ene-0- (Cl1- ra;y al kyl ene- (C3- C6) - cycl oal ky
| whe(r@mhcaaroca{tlp;ylls mttepemk Yof ooy ehdblekymsubsﬂrtet&ﬂ or reanat or

cy l. K IS unsubstituted or substituted one,
i Ry €

times by -OH, 25 -0-(Cl-C4)-al kyl or
R10 aRdR20Gde | S TBQan%br @i'ff’éb@n@ﬁﬁd Qfe indl @@hﬂfd%r&%ﬂﬁ‘ii‘uer hydrogen

WthEIn-(CZ ene or -( oal k
uﬁm!bshalQaﬁnetﬂCpﬁe ﬁtﬂwﬁ (CgiCs) alkverH,o(C()th) alé(sslab%Or(Cu(@)ealkyl or
i ndependent |y of one anot her e/ RI3 is a
hy&1-§akperiueronlkyl erotGorfe)- alleene( 3-Cg) cycloalkyl

ene

R9 an@@)are 30al k%‘le ganr%fzgr(% eg|t qul é[?elcaemﬂentlyt(g one anqher hydrogen,
) Ogg (%ﬁlk | Kb/ﬂcgﬁﬂée%th KELurbdn afd gjﬂﬂ wieh tHeparCobRded N8 form a

P2006 004255 1

Ec?ﬂbﬁ%gbylg}:){fldbﬁm Mlaﬁé{;tygr%d%l ring, wh|ch |&J)nsuatis}(|§/ulted or

Wbt edmyl tWOSOflIhEmBﬁWSthYt 3@, and nono-

R12 |§ (@}Lt%g% 'kglukﬁ Ce(ﬂer‘%f:@ﬁ iﬁ?&@yallﬁfler&hr@ (_artr% hf“:f<yl b(X_:, %8) cycloalkyl,
BRSSP I g ey
alcdkibSIRA, RREke 8td @icRalkyl ring is unsubstituted or substituted one, two or three
times by —OH,
-0-(C1-C4)-alkyl or R10,

Gyis  -(Cp-C4)-alkylene or -{C3-Cg)-cycloalkyl, wherein -(C2-C4)-alkylene or —(C3-Cg)-cycloalkyl
are unsubstituted or mono- di-, tri- or tetrasubstituted independently of one another
by R13,

R13is a hydrogen atom, fluorine, -(Cp-Cq4)-alkylene-N(R21)-R22, -(Cy-C4)-alkylene-C(0)-N(R21)-
R22, -(Cp-C4)-alkylene-0-R22, -(Co-C4)-alkylene-OH, -(Cg-C4)-alkylene-C(0)-0-R21,
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i ndependent|y of one another unsubstituted or nono-,
di- or trisubstituted by R8, or

WO e byt al kyl ene- het erocycl yl, wher ei n het er BC/EP3006/004255
is as defined above and al kyl ene and wherein
heterocyclyl are independent{y of one another
unsubstituted or nono-, di- or trisubstituted by RS,
10 if two R13 are attached to the sanme carbon at om

e Cihaene MEAERTRRE oo el e BENAI SO0 Lo
AT stﬁir%%'kﬁgyn%%gtﬁéiw@%gn%%&%%F ot fea
A BB bRt b, hat 7 e or oup
gggo-cgﬁa mtnleh@(cr@;-@lqb-drygrvﬂwaeihsgém%i)mw i$ sel@dedbut of the group

stituted one or two tines , R21 and R22 are

| rpbepelndaptithyl, biphemdylaarthhé or flderehylaald adkylehiefangraryitare
A RgiPendetheehiareiatathed ugribsheed Seimongy di-of sibetiutady Re, or
'_ ?@Q@g?@gl{eb&h@fer&ﬁ@ly?%(ew h?l%rd\?%(g}fl%)a@ efined aboveI @qd alkylene

_ I Kyl 'ene-heterocyclyl, ein heterocyc

| SandnphepeiniHetdrB€ycR artiR@ependeihtly SFonleTandtRS unbibs@ELtBY or mono-, di-
R7, 4) -(CO C3)-alkyl ene-(C3-C6)-cycloal kyl, 5)

- (octrigwdstipvded byR8,0al kyl , or 6)
- (; -al kyl an nyl . _wher ei enyl is as defined
e YA B S oo 1R DB A cap L el 250 s

| nilenBadd thocydiemngN@hikR & IBubtNEEE D st bstieste@ onBDW-or three
di- or trisubstituted by R7, R21 and R22 toget her

wi tirest YeR19: ©F ogen atomto which they are bonded can
R13 itggeﬁtgt?ll \?{tﬁ%::étbﬁlsrtb %i@ft&%ﬁ#&%oﬁ?ﬁ% ’Porﬁ\,zigb{h?azolidine 1,1-

aze azepane, I aze

di daxihe, [ 2]thiazidaaeh g.dioxidé bi [da03]oxeehiazinanea aldiodde group and
i soxazol i di ne, 2-isoxazoline, 30 ketonorpholi ne,
k A RseipsaidAran isynsabsijyted or aghstitstedh apg.or two times by R7,

R21 aRRMve iﬂeﬁsﬁ@eﬂtlg%f oné'Bh AL tBftical or dkRFaH SR AR
, 4-0Xazepl he, pi perazine, piperidine, pyrazole, WO
2006/ 12Rd6dgeRGTdrRP2006/ 004255 19 pyrazol i ne,
o Ui di lid
o T i e ot e S e
t hi azol.i ali ne,, thi azol i ne. trﬂ)i r phol i ne,
1, 2, 3- tIPHEROEYY O oneAntheridY it e, Ro3 i's hydr ogen
atyIm  -.(@5-Q-ati@rebehetdocyelyk Wherei® h&tro e Uhslib3Btuted or mono-,
pi perazi ne “or pi peridine,
di- or trisubstituted by R7,
4) -(Cp-C3)-alkylene-(C3-Cg)-cycloalkyl,
5) -(C1-C3)-perfluoroalkyl, or
6) -(Cp-Ce)-alkylene-phenyl, wherein phenyl is as defined above and wherein alkyl

and phenyl are independently from one another unsubstituted or mono-, di- or
trisubstituted by R7,

R21and R22 together with the nitrogen atom to which they are bonded can form a
heterocyclic ring from the group azepine, azetidine, 1,4-diazepane, 1,3-diazepine, 1,4-
diazepine, imidazole, isothiazoline, isoxazoline, isoxazolidine, 2-isoxazoline,
ketomorpholine, ketopiperazine, N-methyl-[1,4]diazepane, N-methyl-piperazine,

morpholine, [1,4]oxazepane, 1,4-oxazepine, piperazine, piperidine, pyrazole,
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wherein & is unsubstituted or nono-, di- or
trisubstituted independently of one another by M and
wWOR0s/122660 - C6) - al Kyl , cycl opropyl, benzyl or ppeT/Ey1006/004255
inall its stereoisoneric fornms and m xtures thereof
inany ratio, and its physiolgpgically 10 tolerable
salts. 4) The present invention also relates to the
compounds of the fornmula la, wherein 0 0 R3B RL S Nc
(la) R2 0 2 Rl.s chlorine  hromne net hyl 15 R2
i @vwamfgewaaelme Ryrrple, avnﬁgzle%@géwrra{'gwpne pyrroline,

g%ah@; Zﬁ:graé 8%th%éﬁ%1e FEEE‘ZOI'ne thiomorpholine, 1,2,3-triazole or

- (12B-CBzoke, kyI ene- C(0) - R10,

R3 (< dc%en%'tﬁ lﬁltiovgbdfr%g%ﬁw
o B L

r| su @tG?lt {jﬁ@sg‘b%ﬂ@ﬁé@%@ P{g%sﬂgﬁguteﬁq@%e&%ﬁgglntﬁgf one

- afhbthef by M, s ene- phenyl V\/nerel n phenyl is
unsubsti t ut ed or no-, di- or trisubstituted

Mis i n§esehalévs ngcmronyhé)eaﬁdphevrlw RS, or -

B L L A R
t histpdd it ed i ndependently of one anot her by RS, R6

i s heterocyclyl, wherein heterocyclyl is selected out
of the group azaben2|n1dazolyl 25 azepi nyl,

9 pafieplseis 'Qm‘iﬂna rﬁfa?ﬁﬁﬂiagfﬁﬁéffn‘aﬁgbﬁfaw@AwV,vherein

benzoxazol yl , bengpt hi azol genzot hi ophenyl,
ci nnol i nyl, c§1 nyl, fur nyB i m dazol yl, i ndanyl 1
H i ndazid _Gysal belmany! , (18bi ndol y! ,
I soqui nol i sot m] azol yfj, | so@azol yl,

ket opi per azi , ijmI [ r@l napht hyri di nyl ,
oxadi azol yl , oxazol yl, phenyl pyridyl, phthal azinyl, WO
R1is 2@Bbihe2bmniREDS EE&QQG/ 004255 20 pi perazinyl,
ridinyl, pteridinyl, purinyl, pyrazinyl,
R2 s pwg%ﬁ9|a¥°'ﬁyri dazinyl, pyridyl, pyridoini dazolyl,

o PSR SRSV (Gt o o2
{Cﬁft Pb!k?lﬁéhe C@J)'—'R‘T@' -(cond3)- a ?leﬂ@JC}dg-O R0, n(@ﬁb) é’ll@lene S(0)2-phenyl,

ydr oi soqui nol'i nyl , ra hyd ropyra n

1 05 ak?kh&mmﬁpéﬁrubdmmy(co -Gsphlkglent: 1((13& cycloalkyl
thlazo yl, thiadiazolyl, thienyl, thionmorpholinyl or

t -{aZQ)- ylkyl whdre\MmIkwllmuhmlbemmmd:dmhon@- di- odrpahstentedy
of one anot her unsubstituted or nono-, di- or
t rindensadently efconeyanpther by R8, -(Co-C4)-alkylene-phenyl, wherein phenyl is

unsubstituted or mono-, di- or trisubstituted independently of one another by R8, or -

(Co-C4)-alkylene-heterocyclyl, wherein heterocyclyl is as defined below and is

unsubstituted or mono-, di or trisubstituted independently of one another by R8,
R6is heterocyclyl, wherein heterocyclyl is selected out of the group azabenzimidazolyl,
azepinyl, azetidinyl, benzimidazolyl, benzisoxazolyl, benzisothiazolyl, 1,3-
benzodioxolyl, benzofuranyl, benzoxazolyl, benzothiazolyl, benzothiophenyl,
cinnolinyl, chromanyl, furanyl, imidazolyl, indanyl, 1H-indazolyl, indolyl,
isochromanyl, isoindolyl, isoquinolinyl, isothiazolyl, isoxazolyl, ketopiperazinyl,

morholinyl, naphthyridinyl, oxadiazolyl, oxazolyl, phenylpyridyl, phthalazinyl,
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R7 is hal ogen, =0, -CF3, -C(0)-0-R10, -CN, -C(O -NH2,
-OH, -NH2, -0-CF3, -C(0)-N(R10)-R20, -N(R10)-R20,

wo e@sALsyt cycl oal kyl, -0-(Cl1-C8)-al kyl, wher ei PCHER3006/004255
IS unsubstituted or nono-, di- or trisubstituted
i ndependent|y of one anotherpdy hal ogen, 10 NH2, -CH
or a nethoxy residue, or -(Cl-C8)-al kyl, wherein alkyl
is unsubstituted or nono-, di- or trisubstituted

feRendaTLL L 8 one. A0l et by halegen B o A iy,
g%oiﬁlagﬂrlyl ;@(’ﬁbb)[‘é(za% C}g FQ@pyrnrNGﬁ%il)pE@a@thlehglppyrlmldmyl

)-cycl oal Ky aI Kyl
(p@nrotl:@hybpklyohqu nya)ol)d,lQwuglzol|pyiemy|hp||rp/|h,eqwlhmix|yqu|noxa||nyl

hé&é?tg'%ﬁf%u' '"A{L*J%@?\a Eﬁ%{,é eﬁ\ﬁ %Ygr%byrmlmy‘ tetrazolyl,

thi%E&?b{ﬂthlaio‘-'ryI' ﬂmiﬁis;ﬁrﬂl@‘emdryh&fnyp&etriamwh%d wherein heterocyclyl is
unsubstituted or nono- or disubstituted R7, Gl

- (tepenyentivgfiona@nothes uesubstijuted mmoaokgll @n Blsubstltuted by R7,

i RGN £ PRI, S5 OV, ShtEE T
@ Wogﬁéw e@b C@é’;‘}(ﬁ( @ f&" %y %%61 -Cg)-alkyl, wherein alkyl is

(u(ﬁ@u Bstitated lov hﬁd’ﬁ% %z ?gu%ﬁ?ﬂ%?nd_@%@_e@ﬂf Pmy?'?m?ﬁrsby halogen,

-C4) - al kyl ene-
arNj-Iz?S)itl oyatirthoxyiresidudhor € phg)-alkylwherbintdiky isaumsubstituted or
bonded form a isothiazolidine 1,1- dioxide,
[ 1n<2r]q~mha9|i thianstituted independenly qf pne aaptb\xabhhdggmm&lz, -OHora
i oxi de group and 25 wherein said group is
ur@,‘?} XY KeH Bg or substituted one time by R7, R21 and

R8 is gﬁ% En‘t‘ﬁg?glegﬁgmt@ (ﬁﬁhﬁ;o(goﬁﬂgﬁ)eﬁzizq@(ﬂﬂ 1582, 93-C)-cycloalkyl,
- = t . _ _
e @57‘?“3?/2'?1.“23%‘5? RlCr R BhEA endloxy- (C1-G3

am@?ﬂlﬂfroilkylfﬁr, héi@ro@?clyl wherein heterocyclyl is as deflned above and wherein
) -al kyl en - C6) - cycl oal kyl

(I@ier%)clybgrmqlqp@péqptlwa on@ranwbeggggybm'g@gilor mono- or disubstituted
P Ig.P2006/ 004255 21 5) -(C0-C6)-al kyl ene-phenyl ,
wherefn phenyl is as defined above and wherein

G1 is al-lCgtG@pelkplede, whnsih -@h-€4)-alligipre tamsi bstitutedop v nanet diswbstituted
unsubstituted or nono-, di- or trisubstituted by R7,

onnd!ﬂilendammmntemgetﬁeeby\mish the nitrogen atomto

SERRET R St %seﬂw?%aa@%aﬁ@gvrﬁf%ﬁ L EngndorNiR21)
7k o8 ﬁf?'kyr‘g?es 420k ALARERL AN alkylene-Ci0)-0-R21, o

{(C1-Ca)-alkyl,

R13 and R3 together with the atoms to which they are bonded form a isothiazolidine 1,1-
dioxide, [1,2]thiazinane 1,1-dioxide or [1,4,3]oxathiazinane 4,4-dioxide group and
wherein said group is unsubstituted or substituted one time by R7,

R21 and R22 are independently of one another identical or different and are
1) hydrogen atom,

2) -(C1-Cg)-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted

independently of one another by R7,
3) -(Cp-C3)-alkylene-(C3-Cg)-cycloalkyl,
4) -(C1-C3)-perfluoroalkyl, or
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atom hal ogen, -(Cl-C6)-al kyl, -(CO0-C4)-alkyl -0OH,
-(C0-A) - al kyl ene-O (C1-.4) - al kyl,

WO @Ayt per f | uor oal kyl or PCT/EP2006/004255
-(C0-C3)-al kyl ene- (C3-C8)-cycloal kyl, RO and Rl11l are
the same or different and arg i ndependently of one
anot her hydrogen, 10 -(Cl- -al kyl, or together with
the carbon atomto which they are bonded they forma

e :pmﬁ%ﬁta'&y’%@ﬁ% Ytt‘t!geiéln?o Reny; Jqﬂa%éagaexn dherein
ozctl ' ﬁviﬁng‘éﬁd%ﬁeﬁ%@a%@gﬁlﬁwy fraf‘rtc%ﬂec%t lbstltuted or

(C3 O%orﬁ)yt-‘dloéﬂtkik{ubstltuted R7, or
- C6) - al kyI ene- O (C1- C8 - al kyl - (C3-C6) - cycl oal kyl ,

R21 ané 822 cetpgethkwtth ¢he wirogap3topy o \@I@mkWey arg bondrsk @inrform a

2%@&@(&@%%%@3 eth%]grou? lﬁﬂl%ﬂ%tpet%ﬁ%ﬁﬁ ,Ei,;ﬂ)?@f bé/ut ed

R10 aRdR20G% i s akesanok GﬁdlffetemeaﬂiaQGn@épthEﬁ?My ol dh% another hydrogen
wherein G is unsubstituted nonosubstitute

i E.JIegencer-eprdpll Co‘&ehizliﬂ'l Qit, (Ca@4b9hkvlgy¢ 0 Cn Calralkyl,
d f
L BHRG R S eBi ,
I e o sty S
Ch('(%(@%kyl':"@r ﬂo@ethh‘ld\t'vﬂlﬂfb @trl%ﬁ atom oswiich Yy Q@€ BorRdeédthey form a

I kyl éne-C(0) -
(c@bﬁﬂ)bylawcwbetw cSZ(IGberN({IIdRZ)‘lOIeIF&?I ring, which is unsubstituted or

E%ﬂ 3%5&%?%1’0@2‘ %détmtmom kyl ,
R12iS (@-t%lk K%V;l ce)3fley- @gl@zé@ %'lléwb?&ecg%(a%?'-tt@?dgy-tycloalkyl,

P é%’ B dtéygtlergééggﬁgcg%'ll@l %)lchog‘tﬁg g@gﬁgﬂ-ﬁlﬁﬁﬁﬂe gC3 -Cg)-cycloalkyl,

defherenl siglcppoziag ring |§Jﬂh$subﬁitufédt<ﬁ‘§u@§tltm‘éﬂ @neOtwo or three times by —
di substituted independently of one anot her by R8,

i OHet erocycl yl, wherein heterocyclyl is selected out

of i soxazolyl, isoxazolyl, norholinyl,
py?k&c}yﬁt‘g WI azolyl, thiadiazolyl or thienyl, and

Gy is whek ,Heﬁp E},ﬁégp?@gmml&s i ndependently of one

anot trtu of nmono-, di- or trisubstituted

vaH%?em 33 it §ns‘ﬁb§t‘i’tﬁté’t‘leor%on&ubﬁﬁute8 by lsopropyl cyclopropyl benzyl or
- (C3-C6) - cycl oal kyl, - 4) - al kyl',
heveddeycl yl, wherein het erocycl yl is as defl ned

in all itggtteﬁeeo?%ﬁ}]ei\ﬂgéﬁﬁs? aMn erta%rtl?r%yﬁte\(el:ofln? at'tynPla ||[c)>ee§]n(§a QS pl¥y5|o|og|ca?|y

tolerable salts.

5) The present invention also relates to the compounds of the formula ta, wherein
R1is bromine, methyl or chlorine,

R2is hydrogen atom,

R3is a hydrogen atom, -(Cy-Cq)-alkylene-C(0)-NH-R6, -(Co-C1)-alkylene-C(0)-N(R21)-R22,
-(Cp-Cp)-alkylene-C(0)-R10, -(Co-Cq)-alkylene-(C1-Cp)-perfluoroalkyl, -(C1-C3)-alkyl,
-(C1-Cp)-alkylene-S(0)2-phenyl, -(C1-C3)-alkylene-0-R10 or -(Cy-C4)-alkylene-heterocyclyl,
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10 or nono- or disubstituted by R7, RLO is hydrogen
atom -(C0-C2)-al kyl ene-(C3-C6)-cycl oal kyl or

WO @Ayt al kyl , R21 and R22 are i ndependent | yPOI/EB2066/004255
anot her identical or different and are hydrogen atom
or -(Cl-C4)-alkyl, R21 and 482 together with the
nitrogen atomto V\,hl ch they are bonded can forma 15
het erocyclic ring fromthe group N nethyl-piperazine

iS - - - wh
oz\@g}) ;t]l%graéplé(hlé a|§ éefi ( wpg{! tsd}rgﬂeﬁ%@gr%,mono or disubstituted

d'gd@%%hﬂérﬁﬁonﬁe%ﬂﬁﬁ@ﬂ?ﬂ%'y of one anot her by R13,

'C1- C2) - al kyl ene-0- R22,
R6 is - (h@ﬂeréﬁlrlryalwmhan defarbcyely i s@jted bltydfeth e gfup) benishxazOlyl,

- s orRR gl YO thispol, Hadioae o SNGRYIAnd Whdrein

arh%t%?@ﬁqg’ﬁls |ﬁ’dé£e?d%rﬁ§id’f'oﬂg%bme[‘ﬁns"ub§5 tu‘iléd3 i &8no-, di- or

zi nan i oxi de or oxat i azl nane
4 tdsubistiitettbgRBup and wherein said group is
bstituted or substituted one tine by =0, & is
R7is afE#’”&Frﬁ’é Qyi perazine or piperidine, 25 wherein G is

R8 is Un&;iklg i-byicldafdl, ONHgU(thGA%FkW gt ﬁ&emtyél Wh&’@)ﬂ heterocyclyl is as

cyc ropyl, benz pyridyl, in

stdefined aldverand vikkréin hatedtodichyl lslﬁ%ep%h&érﬁwf oflolhe%ﬂbther unsubstituted
ratio, and its physiologically tolerable salts. 30 6)

TH08 mgns epdisubsiivlied % R4l so rel ates to the compounds of

R10 %m%g{og t : o%%ﬁ@y@é?&%{% -c%cloalk yl or -(C1-C4)-alkyl,
R21 alha Iéc?{i aké Rﬂ%ﬁf’r}’denﬂy BFBliuﬁéﬁbtﬂiryhéﬁ’thcfaﬁgpd’llfﬂere‘?ﬁ gmi bre hydrogen atom or

or o- ophene- 2- car boxyl 1 ¢
[2(C(|{4tyldxylopropyl pi peri di n-4-yl sul farmyl )-ethyl] -
am de, WD 2006/ 122661 PCT/ EP2006/ 004255 23
R21 a@d(&ﬂzor togcmeomiibﬁbe gitmm@m tawhishdhey are bonded can form a

|k RERR R SRRl e ahodBh by A RIRY | <"

G1 |s{ 2(@(@1 hﬁ(?ll@h@ Mef@lhp bicg)- ﬂkﬂeb{é bs-undulstituted iof MéMbOoedibbstituted
I

- sul fanoyl ] -ethyl }~ am de,
5 |ﬂilép.ﬁndemﬂly ofmm:rmoﬂwecbymx,yl | c aci d

R13 |£ @hyd&qmng@@r}me%sgs ahg{qquyf(i agg'cp yal\(ﬂene OH, -(Cp-Cy)-alkylene-C(0)-
| or o-t hi ophene- 2-carboxylic
[ 2- (azetidin-3-ylsul fanoyl)-ethyl]-am de,

a
S-.(eBlaqy-atk |Bh@@{mmz2| R27 R xch icq)-Aky1do
[2@plcq|’so?)ropy - azetljdl n- 3- °§| scm fa*myl )- ethyl]-am de,
R13 aﬁrdm t@gahénhwmh)hee*]ﬂo&rsct@mkmtmhwar@caodded form a isothiazolidine 1,1-
(4-benzyl - pi perazin-1-yl sul f ethyl]-am de
d|0X|de 1,2]thiazinane 1,1-dioxidé or [1,4 ﬂoxathlazmane 4,4- dlox1de group and
wherein said group is unsubstituted or substituted one time by =0,
Gy is azetidine, piperazine or piperidine,
wherein G2 is unsubstituted or monosubstituted by isopropyl, cyclopropyl, benzyl or
pyridyl,
in all its stereoisomeric forms and mixtures thereof in any ratio, and its physiologically

tolerable salts.

6) The present invention also relates to the compounds of the formula I, which are
5-Chloro-thiophene-2-carboxylic acid [2-(1-isopropyl-piperidin-4-ylsulfamoyl)-ethyl] - amide,
5-Chloro-thiophene-2-carboxylic acid [2-(1-cyclopropyl-piperidin-4-ylsulfamoyl)-ethyl] - amide,
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10 5-Brono-t hi ophene-2-carboxylic acid
[2-(1-isopropyl - pi peridin-4-ylsul fanoyl)-ethyl]-am de,
WG 201126kt t hi ophene- 2- car boxylic acid PCT/EP2006/004255
[ 2- (1-isopropyl - pi peridin-4-yl suI fanoyl ) - et hyl ] - am de,
5- Brono- f uran- 2- car boxylic af%
[ 2- (1-isopropyl - pi peridin-4-yl sul fanoyl)-ethyl]-am de,
4- Chl oro- N-[ 2- (1-i sopropyl - pi peridi n-4-yl sul famoyl ) - et
hyl L benzam de, 5-Chl| oro-pyri di ne-2-carboxylic
5-Chlegeithjophene-2-sambosyifiacis {Z=i(1-sppropykpipenidiarioy)); meehthllamw] ethyl}-
..1de, 15
amid -Chl oro-N-[ 2-(1-isopropyl -piperidin-4-yl sul fanoyl ) - et

- Lthi
5 Chlé}b thro?ﬁ?ﬁegg]rcg%)?x %;aﬁyr % &]Fsgb%y geﬁdlﬁﬁgﬂp(é}g% Frnﬁfb'r@-ethyl)

sulfam{))d]wt}'ll/l]} emidd, } - am de, 5- Chl oro- th| ophene- 2 car boxyl | c

>Chigg: thmhﬁw'zﬁwa'”ﬁc)d [243 # Sefpstesiphydror 25 Allbinyaidiny)-4-ylsylfamoyl)-
ethyl]é@}qﬁ?}" ]-ethyi}-amde, 20

or o-t hi ophene- 2-carboxylic acid

5-Chlgrd-th{ophbyel2 @ashopyl i id[2-(akefidinB-pyanmyhethydf- amidey | ) -
Su

5- Chl(yolégmsn ﬁl%&l‘?é%"g aguﬁér(g,mrqqyl -azetigin-3-ylsulfamoyl)- ethyl)-amide,
' I

5-Chlérﬁ5tb§i£;ﬁ§2@r¥ré:§ o?@{%'({'@a{ﬂn%gg%ﬂ -ple PR 2R suRAMEY1-&hYn Smide,

5-Brofocthiiaphene-2icagivamléc &-d{2+ bsrpiopyl-@Eiperddin-4- yIsquamoyI ethyl] -amide,

5- Meti%l l[h&y)hlggg rc)a%}yf%%tz]-b&q%%ﬁ g,(,ﬂ Igo In- yguffamoylyethyl] amide,
5- Broﬁfoqfl‘ﬂré’rf 9- cSrIWOQﬂﬁeaQﬁf[% f?sbBRigyl blﬁeﬂ&ﬂnd4 }fls%famcﬁll eltgyl] -amide,

[ car banoyl et hy
4- Chlsrunl-rﬂ é)fﬁylb(}premﬁﬂlr}ertdmﬂq]sulfamoyl) ethyl] benzamlde
r box ic.aci,d

5-Chlgig N R A BBONE AE T ipr Yy Pjepainrvlsylfameyketbyllamide,
3- Chwﬂormilmhkoﬁamblfpapémh hwhhxh\bymeih% beAfamide,

t'hi ophene- 2-car boxylic acid

5- Chl@mqh(opheaer@rcaWVIpﬂ qm‘{zdlu hisaprppyl-piperidind-\3)-@imethbxy-ethyl)-
sul t hyl }-am de, WD 2006/ 122661
S”"a'ﬁ@ﬂj %@é@%’] 364255 24 5- Chl or o-t hi ophene- 2- car boxylic
5- Chlé\ﬁ)l—tﬁwfhene -2-carboxylic acid {2-[(2- hydroxy eth¥]l >-(1- lsopropyl plperldln 4 yl)-
i sopropyl - pi peridin-4 I azol - 2-y

sulfa@gvlg -giylHtamideny| } - ami de,

g ot SRR A PRI B rsmae e +
sulfambgémymmeet hyl } - ani de,
| oro-thi ophene- 2 carboxyllc ac

5-Chlpre-thiophepe Z(Cifb%%'ﬂfr?!ﬁ!ﬁ/{l ﬁshlrpétmlsarrbamoylrvetbwr(ﬂ J50py0nyl-gipgridin-4-

| or o- t hi ophene-2-carboxylic acid
v Suré%ﬂﬁg}@gropy - pi peridin-4-yl sul fanoyl)-propyl]-am de

5-Chloro-thidghleae-@-dathoxplieavid £2-[(Bisoproplwiperddid-4-yl)-(2-morpholin-4-yl-2-oxo-
ethylg@?ﬂwﬁﬁ@wﬁl}( nEH{‘;P]yI a?n ((jé i sopropyl - pi peridi n-4-
5-Chloro-thiophene-2-carboxylic acid {2-[carbamoylmethyl-(1-isopropyl-piperidin-4-yl)-
sulfamoyl]-ethyl}-amide,

5-Chloro-thiophene-2-carboxylic acid {2-[(1-isopropyl-piperidin-4-yl)-(5-methyl-isoxazol-3-
yimethyl)-sulfamoyl]-ethyl}-amide,

5-Chloro-thiophene-2-carboxylic acid {2-[(1-isopropyl-piperidin-4-yl)-pyridin-3-ylmethyl-
sulfamoyl]-ethyl}-amide,
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10 5-Chl oro-t hi ophene-2-carboxylic acid

[ 2-(1-isopropyl -piperidin-4-ylsul fanmoyl)-1, 1-di net hyl -
weedvgli22eam de, 5- Chl oro-t hi ophene- 2-car boxyl i CPEIVEB2006/004255

[ 3-(1-isopropyl-piperidin-4-ylsul fanoyl)-propyl]-am de

’ 4
4-1 (5- Chl or o-t hi ophene- 2- car7bonyl ) - ami no] - 3- (1-i soprop
pi peridin-4-ylsul famoyl)-butyric acid,

yl -
s-chigia T ioPhehss P sARoRp A G ARpYBineridip Arviitpiazal greshy-

sulfarh8}-8thB Qi Qén 5-yl net hyl ] -am de,
§,QC£ o?% thll ophene- 2- car boxyl i ¢ acid

5-Chigra-thjaphese- aﬁamyltcmcub{zdhL@ompylrmwahm4.,¢) -prbpylamyridcabonyl-
sulfargo@f@%%{%fi%p' peridin-4-yl)-sul famoyl]-ethyl}-am de,

phene- 2- carboxylic acid
5-Chldrd: th(o'éh@ﬁ@-h‘tﬁfbbﬂ\)’licicih 8- [)élétﬂl(woéidﬂyt-grp)éhﬁﬁltﬁwb kulfahoyu -ethyl}-
|sopropy pi peridin-4-y |'fano
amidg,0 5- Chi or o-t hi ophene- 2 carboxylic acid

. AR I R A
5-Chlereatidphesé-D.caitoryliceic @) hWydk&yﬁﬁttﬂ@Z%ﬂ%@bﬁip?P@Lphl:?d’hhﬁ

br oadest sense to nean hydrocarbon 25 resi dues wh
Y'SU”éfaﬁylbéﬂWl]ﬁ@Hﬁe, i . e. straight-chain or branched.

s ihent 5 S RS oS R aimetn

ethyl]gamidres which latter groups contain one or nore, for
le one, two or th doubl e, bonds and/or tri

5-ChlgrgrilePhane-2 carhosdicacid ﬁ%wr%nvkelpgpﬂw vlﬁulfﬂmwl)wppyl] -amide,
4-[(5-9{“8%@&&1%@ Zat%rlioyrﬁlggﬁ”hh& |S5H?oﬁ\n%:i;£b? did- 2 |sﬂ 9mo{l%utyrlc acid,

e'ln an a Xy ) oxy

5-Chirdsthibiphene- ZQBrb%)B( icadciﬁ/z 1650 I- ﬁfmﬂtﬁ 1)-39 33fr|oxo 18-
- Cilhp&% al k 4 é ogfd@ E?I‘éene Zze kyl

lSOthllaéthdméé' mghhvéamld@ 1, 2 3, 4, 5, 6, 7 or 8 carbon

5-Chl gg&pﬁﬁﬁe% Myllcbaﬁ cC%ﬁe[ﬁ‘ng hg H%iopﬁ ty Tl%@%lﬁ&{gﬁthyl]-ﬂ-
|soprdiwllbi4ierldin 2gh¥hIfarhb\d)- éthyl afde of all these residues,

Eropy i sobut vl 006/ 122661 PCT/ EP2006/ 004255
5-Chlqr5>-t 1qpén@n9-|zt§g[l3pp<y 1G ggb@r{(gycyclqumyém,yﬂlthladlazol -2-ylmethyl)-(1-

: 3- net hyl pent yl
'SOprgpﬁl’?gj A“X&@E@)N%m?ﬂr({fgﬂi‘ﬁébﬁﬁ pentyl sec- butyl,
5- Chlbl@tthidyhhné Z%rﬁoﬁvlic-atﬁhizy[[ 5-chiv@o-peridin® Zy(léé%ﬁﬁbyl)ihiémyl] -(1-
(CO nb? ? an al kyl residue containing
lsoprqpylylpegldlryﬁ ygsuléamqy thy éﬁ}'%n atoms. The term
-CO al kyl" or,,-CO al kyl ene" is a coval ent bond. 5
Unsaturated al kyl residues are, for exanple, alkenyl
resi dues such as vinyl, 1-propenyl, 2- propenyl (=

As usg& hértelw Fh@t%%rb@@%;/yfst @gmgglﬁ%odgh rtrﬁqg%mg%ﬁﬁg%{}gg%b]ean(gwdrocarbon

resud@ésWﬂm cefrfﬁ*é RS, |Sé“‘sh'a%ﬁt @IHW %Yb[)an%h ‘?Bi’tﬂj{r' the term alkyl as used
- propyny 1
hereln espr@ssé\smcbldeaiasmam gmsmasrvmlleai umanratthdagroapewhlch latter groups
oal, k

contalf B¢ of ol RPATBICIe B R e Lp bl SoREnA /A g Gbonds. Al

these”stat@meﬁts aIs%QpBIny a@a!kylrgio&‘ﬁ‘bé&% é&tﬁﬁ‘bsﬂlt’ubﬁt on another residue, for
cl opr 0 UtY cycl opentyl, cycl ohexyl,

exam@ |ora@|[algulo>(yrre5|due ana konxycarbonyI residue or an arylalkyl residue. Examples

of ,-(C1-Cg)-alkyl" or ,-(C1-Cg)-alkylene" are alkyl residues containing 1, 2, 3, 4, 5, 6, 7 or 8

carbon atoms are methyl, methylene, ethyl, ethylene, propyl, propylene, butyl, butylene,

pentyl, pentylene, hexyl, heptyl or octyl, the n-isomers of all these residues, isopropyl, isobutyl,
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cycl ooctyl, which can al so be substituted and/or

unsaturated. Unsaturated cyclic al kyl groups and
waop@atieacat ed cycl oal kyl groups |ike, for exanpP@l/EP2006/004255

cycl opentenyl or cycl ohexenyl can be bonded via any

carbon atom The term"a nonpgyclic or bicyclic 6- to

14- menbered aryl" or "-(C6-Cl4)-aryl"™ are understood

15 as meaning aromatic hydrocarbon radicals contalnlng

temethy Bt Rl eoRg s b metyiaiyh 2B HBRGY rgsthyipenty,
|sohe>@9f%@@Jb@tyl'tB@REthbé'ntﬂrk‘écguMHthtJbYﬁyl opteﬁflﬁé}ﬁ{'ly{rhe fe?l"n »(Co-Ce)-alkyl"
exanpl e 2- bi phenylyl’,~ 3-b bi pheny

o @Pd@’faww@k" |sfdrﬂJa1k)&|ﬁ&’§|dueBdoml’HRﬁ1MEW 2r3ad| 5_66 g, or'EQﬂFBdWétoms The
cals and, in particular, p enyl radlcals are

term piCgfatkyl"ent ,apyd Ikylerti"dah sovaléht Bhed.t erm " - het er ocycl yl "
refers to a heterocycle in which one or nore of the 4
Unsatusated alkyhgsiduessre, fonexanspleratkenypteaideds suehlaeviewb atppapenyl, 2-

oron ARy ST T B s ESBhSE B0, S eyt o

1,3-p@Radieny o AREY| desiduds A Riak @ﬂﬁﬁﬂnyjpropyﬂ?le@pw&ynyl propargyl) or 2-
azetidinyl, aziridinyl, benzim dazol benz anyl

butyriyb Aol reisisiues eanvalso beremsaturatedprhemthey a:remzbstautﬂdyl
eam e 5f JRET 1R RFlle A Eistiuad SR AoRR S sgdpepicontaining 3,4, 5, 6,
7 or %@%&&??(ﬁ?@hﬁgi&a J@}ghﬂy%ﬁ)g{)’lﬁ@a%entﬁbfﬂmﬁgw; cyloheptyl or

cycloacty; \dhhhdamalxmbekmbsyltutediBnd/m ahsdturated. Unsaturated cyclic alkyl groups

di oxazi 1, 3-di oxo 3- di oxol enyl
and @S@tumt&@[tba%vhwﬂai l\ %(?mePMW lapeptanyt o @siohgrenyl can be
bond?d Pl 21;?%9[]% tetrahydrofuranyl, furanyl,

azoI idinyl, imdazoli nyI im dazol yl,

The termj%mbnd&yklm ordnawzhg/ﬁ toi Mdnémbyﬂed aryitiot 1. -@g¥0yly)-aryl” are understood
i ndolyl, 3H-indol g i sobenzofuranyl, isochromanyl, 30
as mea@mgraﬁamatlyhydroeag mmdlma containing (ﬂr@hyﬁ to 145caxbom etanrﬁylh the ring.

Exampﬁe Eé@ngu)f ary% éags{ ?arﬁ%h'erq}'dn%z;pﬂl&ﬂ OfIBFh%Zn(l)pleq naphthyl and 2-

ny|l
nah iy G| B oo BBl Ry RRERELE L ipsERLgl e Felencouy anthry or
quoréhyE Biplengiyl eazlidals| naphtRyl4adixalsiaad,dh yhrticlla?, ghevid radlcals are
86/}2266 PCT/ EP2006/ 004255 26 oxadi azol yl,
prefelire ap! Bdilsazol yi, 1, 2- oxa-t hi epanyl ,

The t%rng Rt gyla%l’fbl;; td a%e@?@fy@%ﬁﬂ%hlchgoznfe;%rﬁ?ﬁ%%‘?itﬁ‘é/h to 15 ring carbon

oxazl oxazin
atommabiadechlw hetevoatowhs sugh as akexgeh ydxygem@tsaﬁyf

Examaﬁgcan%wip y?%%%%?%l glilpgvplo%grﬁﬁﬁgs( qnﬁe/;mdazolyl azaspirodecanyl,
azean?eQﬁlﬁﬁin%de hh&i#dig¥ol I%eﬂ%ﬁ@dﬂk'benfﬁtﬁ%"fdrghﬂ}"
pteridi nyl’, ))l yr yl, 5

purinyl, pyran
benzm'r(mheh\'ddbmrybxazplyf zbr.otthmyblyl bynzadol, bepytetrdaalyybenzisoxazolyl,

benzigg;ﬂagglm;lcar ﬁ%)rlyl gqyl-i aZOWmVMB Erluqdr& ﬁb\%zn%rxlll ‘cinnolinyl,
decafl%bd"réc%hﬁ@n?loﬂﬂd|hW66)€b|zblrWI dlgﬁzolpb(ﬂfo%iihy{l PyidicNoHnyl, 1,3-

U|na20|n EIHOIH qU|n0|2|n

leXOdﬁnvh&aad uonq{ﬂ 3,4enathiazinyli ehy1,5,2-dishinzinylad tbvdmoéw[z 3-h)-

B AP P00 bR SHAPRI, Bftgindann,

mdazfoMMhd@ilmyll I’Wdollztr@t rrideWIdﬂNl’ﬂjoMhﬁibéhzofhﬁn&ﬁldo@b{ﬂomanyl
tetrazo

isoindazolyl, |50|r¥dollnyl lsomdolyl isoquinolinyl, isothiazolyl, isothiazolidinyl, isothiazolinyl,
isoxazolyl, isoxazolinyl, isoxazolidinyl, 2-isoxazolinyl, ketopiperazinyl, morpholinyl,

naphthyridinyl, octahydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-
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10 thiadi azinyl, 1, 2, 3-thiadi azol yl, 1, 2, 4-t hi adi azol yl ,
1,2,5-thiadiazolyl, 1,3, 4-thiadiazolyl, thianthrenyl,

wa 2@et1kdeari nyl , 1, 3-thi azi nyl, PCT/EP2006/004255
1,4-thiazinyl, 1, 3-thiazolyl, thiazolyl, thiazolidinyl,
thiazolinyl, thienyl, thietapyl, thienothiazolyl,
t hi enooxazol yl, thienoi m dazolyl, thietanyl,
thlonnrphollnyl t hi ophenol yl, thi ophenyl,

oxadl%;qlﬁgf ﬁal-&;(aglaéolél’ :? t“ j an'nQ 1%2 %x:f'tpfogl of 1|,A¥ oxazépanyl 1,4-

oxazebpird/l, 4 1-bxa2a®i Wl 3- O)Jaz% 5'1“4»@%@1 b bxazblidi rbkéz@ﬁﬁ Iy bxa26Wl, oxetanyl,
5rzyxant hen;n;fly The terym 'R9 an‘y R11 togg her V\AH; ’éheq oxetany

oxocah, pbenantbiidiny, mhermtlnmbpylapieena@mbahcrmthra@mm ahsnoxati\iinyl

ohen SR ARy L R B o, i,

yraz@bi@lh?lpbﬂ'ﬂidlmgpwhtzblgt )plmdéizvrﬁll %ﬂﬁbd*az@l"yl %yﬁdiéihﬁéféﬂolyl

The term tO ether with he atons to which
pyridethéazolyt, @mémb@yﬂ@ylnmrwdlrwb wrrOlzd)nmlenwmléun@rwm'crolmyl 2H-

ool TGS By ol SRR, A,

tetraleththnyI tetfatiyd Eadsoguinodiny ﬂe&rah%ﬁothrmﬁﬁylb&tldﬁydmﬂﬂanyl
compounds such as 1sothiazolidine 1,1-di oxide

tetralydso%w&rt@,tr@Iy@(tpnyglﬁimyé tetrahygrethiophenyl, tetrazinyl, tetrazolyl 6H-1,2,5-

thmd%{zw b %;,(3' gﬂﬁ&léﬁf?ﬁﬁ ﬁlag'iza‘%ﬁi fg; 21;‘5 gp g&lggﬂ ﬂzggéntﬂmdlazolyl

thianttireydr p2-2idatidyl2] thazmym,’n thfailrtykl1d39thlazo!yl thiazolyl, thiazolidinyl,
thlazagwb thleﬁgdﬁ'g Eppéllti-@r{ogllu%zé e@i’qr}%@géoiy dﬁ@;@p'ﬂ'@idazolyl thietanyl,
th|0%&%@?ﬁ!,?§??§%éﬂbﬁ%@ygﬁe{g%ypr)?ryl 12,3 triazinyl, dz 4-triazinyl, 1,3,5-

trlaZ|2yI71 23Hyidzalyl| LZZ}ﬂriakdgleijZMetr[hszyldﬂmG -ttiazolyl, 1,3,4- trlazolyl and
5i di hydro-[1, 2]t hi azepi ne 1, 1-di oxi de;
xantﬁeil'lyz 4]t hi adi azol i di ne 1, 1- di oxi de;

The t£r1=n QRSﬂr{JWRﬂdﬂo@éﬂ%H Witﬁ‘?helcﬂbgﬁ %hﬂjﬁ‘) wl%cl? EiBQn ed fan forma 3-

]thiadiazol'e 1, 1-di oxid azol i di ne
t0 6 rB¢erd1ed>cadJ9;ycﬂ|§L nfBg’Ziecbe«ato Istrmzturds; wlhlnb o) Be delmmd| fdtHn compounds
1,4, 2]di z0l.i
such psyglopfaash Ry RPN B SilofiEnv! a0

The térlan QR@] dridi l@ﬂo?éﬂh@ﬂﬂﬁh %helat@h@&b %mr{ﬂae@ar@mw kGl 8% 7-

di oxi d oxat hi azi nane 4, 4- di oxi d
mempqred csqukmgm mwheraie one of desarkws;atoms witb|rt mdacuchz grosp&an be

el PR o SO Rt S S e o

comp‘B@ﬂiﬂEﬁ%ﬂQ@ﬁs@ﬂﬂiﬂﬁdlr@ﬁ Tapxider 205 dﬂ?ﬁﬂr@-‘%tlﬁ&f’olé ‘Pgﬂil&bﬁ‘de 2,3

h the nitrogen atomto which are bonded can

dthdmﬁwlaamie 1»ﬂrﬂ'@"%l{békb@ﬂﬂéﬂ@&ﬂcdlwﬁgméﬂ“leFd&Eh@ZHT& T.1-dipxide; 5,6-
i35 2 ) PRkl 25 FHPERT IR0 QR D imaro 2

[1,2]thlaeinen, - dmmdex[ﬂgﬂmlaz%péer 1-dickided 2}, @Mraﬁyﬂf(ﬁhsz]tmazepmﬂ 1-
can be derived from g )Q‘g]oun s such
X

dIOX'i% Za&élgwﬁ@ [1§’Ttazaéﬁplapﬁé -digxiggazadthyden- igzepine 1,1-dioxide;
[1,2 411h o‘é’éz@ﬁ&ﬂ@qel dﬂ)xr%e ﬁmu% oévd?h i f‘%i?o%(féeéa -dipydros, o

azepi né azo1 I'ne A
[1,2 4]timid11amkzo1 e—dlomdn, |[11 &,EtdxatﬂmazelldmthJthaZldé;l [183,2]oxathiazo-lidine 3,3-

diox T AT irroliBmerot Sione; Bt Aanhieadlsing sachones ne,
[1,2 agmﬁﬂﬂmd?ﬁ 1,1- alo&](ﬁxPz?ﬂ@%hla%rngpﬁéﬁéﬁmlﬂé [1 95362 Fazinane 4,4-

perazi ne erid eri
dioxide; [1, 52]d|th|azmane1 1 d|0X|de 1 2 ,6]thiadiazepane 1,1-dioxide; [1,3,4]oxathiazepane

3,3-dioxide or [1,6,2]dithiazepane 1,1-dioxide.
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pyrazi ne, pyrazole, pyrazoline, pyrazolidine,
pyridazi ne, pyridine, pyridone, pyrimdine, 10
w@eoeakmwe1 pyrrol i di ne, pyrrolidinone, pyrroli nBCT/EP2006/004255
t et rahydropyridi ne, tetrazine, tetrazole, thiazole,
t hi adi azol e, thiazolidine, t4jazoline, thionorpholine,
t hi ophene, 1,2,3-triazine, 1,2,4-triazine,
1,3,5-triazine, 1,2,3-triazole or 1,2,4-triazole. The

The t%rﬁ{ 1959 ilizgffiggelfﬁér \@Eh fheﬁmr{)ggrgtaptﬁ v{g}%gf\ ﬂ]eglsébgsllgpndeg can form a
4-to 8 n‘\éﬁ%ereé-%oﬁb&&lléﬁ%ﬁi@cl%ﬁ{g%mch h é(ﬁilﬁé“ foutrhe nitrogen atom can

ni trogen, oxygen or the residues - CH=N
contairedre or two idesticaliersdifferent ring hmmbms plmsn;x Ifrorrpgxygdny,lsulfur and

v ke S D i BT MR GHB e sin
azetldlﬁ’élfhti&)é'iol@ &oxiz%e?t#ﬂ?ﬁ@ﬁﬁﬁéﬂ 10238?39@;3{% 1103 §#aéhind, qf@ﬂﬁzepme

to cycl oal I'kyl residues Wt carbon atons i n
lmldazplnglmldml@e; mngazg!ldunct lgotéli:azalee|spﬂ't|aa@|hdtnedlsotmazohmm |soxazo|e

|soxaﬁ%gﬂﬁbmgolgc{’r&? ?;P%ﬁ%%? gfftamggphﬂns I?pl?gplpga2||qe,§<e?othlc§1orpho||ne

morp8lire, |B24 x&2ep2Ne/ A - &azérﬁlﬁe tokaZble, piperazine, plperldlne piperidinone,
Cl- per f | uor oal kédj is a artlal or totally

pyrazmeuavna#aleewraanowqr,-nva ae, mnd@ﬂneanvndme awrndqr@dpvrnmrdme

pyrrofe‘éﬁdﬂ@@g@ Lb@%ﬂﬁ&&ggg%yrreﬁf %M%%@yr@%':@me tetrazole, thiazole,

thladraﬂyl'é l@hﬁﬁlldmé}ﬁﬁta(iﬁﬁne tiiiodrotitioline; ﬂiﬁiﬂﬂ@h@ﬁ 2 3-triazine, 1,2,4-triazine,
CHE- CF3, - CH2- CHF- CHF2, - CH2- CHF-

1351@4@%-’@#3120 o 24riazeker. - oH2- CHe- CH2F

e s W

anoﬁﬂﬁN O)CHF- CH2- CHF2, - CHF- CH2- CH2F, - CHF- CF2- CF3
CE2- CHE?Z, EHF CF2- CH2F, -CF2- CH F- CE3, «
Ring syskoRTsIwsn bisrsulin o0eris049Een Siheces @ﬁF-Ct!HIft' or —CH=N-“ refer

to req%_ %"‘{5@%’9}"’ p@’%d g@?“'%ﬁé%?%m or

The ter6F2f GFPRTHRE attableed: terthe $aniCdarbiBn atven theyann forkytogerber a 3- to 8-

membyered K8 Bosiin BgeeRat HlalkyLisaueswah o Beathepzuoms in the ring,
This n@ructur%re%@érated |%h@'ﬂgmpou%f(fﬁgfornﬁjla %"s‘ﬁown for the
foIIOW|n}|gyc¢oﬂ£{omFt2eg|due-CH2 CH2 CHF CH2 CF2- CF2-

- CH2- CF2- CHF-, - CHF- CHF- CF2-, - CHF- CHF- CHF-,
- CHB, CH2- CF2-, F- CH2- CHF- - CHF- CF2- CF2-
_N<CHFY

S _cpzv”ﬁmF WV\E 5o CHﬁV\KV

The term “-(Cq-C3)-perfluoroalkyl” is a partial or totally fluormated alkyl-residue, which can be
derived from residues such as -CF3, -CHF), -CHyF, -CHF-CF3, -CHF-CHFy, -CHF-CHyF, -CHy-
CF3,

-CHy-CHFp, -CHp-CHF, -CFp-CF3, -CFp-CHF, -CFp-CHoF, -CHp-CHF-CF3, -CH-CHF-CHF>,
-CHp-CHF-CHQF, -CHp-CHy-CF3, -CH-CHy-CHF), -CHp-CHp-CH3F, -CHy-CFy-CF3,
-CH-CFp-CHFy, -CH-CF-CHaF, -CHF-CHF-CF3, -CHF-CHF-CHFy, -CHF-CHF-CHQF, -CHF-CHy-
CF3, -CHF-CH-CHFy, -CHF-CH-CHQF, -CHF-CF)-CF3, -CHF-CFp-CHF, -CHF-CFy-CH3F, -CFy-
CHF-CF3,
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- CF2- CH2- CHF-, - CF2- CF2- CF2-, or -CF2-CF2-CHF-.

Hal ogen is fluorine, chlorine, bromne or iodine,
woe@baemwbl y fluorine, chlorine or brom ne, 10PCT/EP2006/004255

particularly preferably chlorine or bromne. Optically

active carbon atons present g the conpounds of the

formulae | or la can independently of each other have

R configuration or S confi gur ation. The conpounds of

e etz rEre0ur i < QP e orbr chatils TheCiitibrs Gcracrs
d/ di f

o B B B M of *racemates. The present

The térm’e{tﬁ oL%ZPEﬁIIUBFo%ﬁiyfe%epHragpa‘?'ﬂ?ie'ﬁr tgﬁﬁg ?Ig@ﬁﬁ*atga éﬂegfeﬁﬁ-r&ﬁdue which

enan S as we as t reoners

can bE”déFleeﬁorﬁfres‘Ml?e%tsﬁ&P%’W ng -Jﬁre LAMFECHE an-CHPJﬁJIrFl S%ﬁz CFo-,

m xtures of two or o re than two $t’ereoi soners

-CHy-the, tamnaae-ck)-oAF- aCI?%dHF-tF%‘-OnGJIj -6RB-CAF-| cﬁtnfcpi,

the stere0|soners in ures. In case

-CH-CleyaH BN aGH o0 F taFg-, f-0R HACF 2 CHF ¢ a0H BEHPCES £ AUHFAGH FECH ) -CHF-CH-CFy-,
isoners or Z isoners (or cis isoners or trans isSomers)

-CHF-Cite CH Ry e Gl §-GFp-€fet at (@i - o tQh Ft, 0-CppHCHF-EF)-| sCiyeCHF-GHifd, plFyeCH)-CFp-,
Z isomers and to E/Z mixtures in all ratios. The

-CF)-GHpyEtlt-i A 2liFgdFeomsr{Ex§FalHF-. t aut omeric forms of the
corrp?unds of the forpulae |, or la. Diastereoners,

Halogends Lnring. ehloring dremiyne ardadine. rygfssably Huoring, ghlokige or bromine,

partldgwg ety ﬁg&ﬁlﬁgor l;r‘a[mngS exanpl e, by

togra cemates can be separated into the
two enantioners by customary nethods, for exanple by

OpticRAtonE CHpoR AASITERTA 1 B (G RsLRds e ibe R et onia can
mdep%h&éﬂt!}‘e(ﬁ SR B]}H@Phé\ﬁ:ﬁ# LonfRGHdtbh o?g o?ﬁ{rﬁfg&feﬁﬁe c?mpf)ur(])(;s of the

t.er eochem ca or m“conpounds or mul a
formula | cambapreseriten dibet farmend ploye emguitioyriengor mire deasteneomeralol in the form

of mi{Digs(af BhENTCsEroan g0 BIe BHRSTeTR (T BRIUUR DA JGE Obigcemates. The
preseRfWﬁéi%d?gl‘e%H t)é ptu?é BhAflofnehhd gﬁftuFeli‘ Sf EIMRIES aBvell as to pure

formulae | or are nontoxic s hat are
duastqrhqmeularnglmmtwgs efciasperedners. The aertionudoarprises mixtures of two or of

more Qe B EreaRomRs Glape A Buleona S eimariag Aluplipsof the
stere&§&ﬁ&§ in T mBAAERNIE cRetRé BOhPouritis ¥F the fokshlila 1256 bk %esent as E
exanpl e al kali netal salts or al kaline earth netal

isomerapt & isomeins (9% cis somens erdrans,is@neselithe yivantiesarelates both to pure E

somRIRF btk B> Ao ERLHVNES T o 1P iR eipelombrises o

tautofriégit fevind ¢ftth@edrh Pou ri1HP feUfoy i i lak @ loF vaet hyl anmoni um
and acid addition salts with amoni a and

physi ol ogi cally tol erabl e organic am nes, such as

Diastgi{%én?élrsamcﬂﬁilnft #wgr?%n%e s{: anoPhe‘(ntﬁJqu [dividual i isomers, for

am ne ["ar ne ne- or

examble, by cRromalograpiet Ry&émman lﬁa@p@raga"daunﬁtheqwt)@ham@om&s by
t he conpounds of the fornul ae | 0 for exa

customﬁrh Beffiasispior exampla Ry ehr@maéﬁsfaa@v on a"rlml abms G quewtlon for
exampit ByerydtQTizfRIA B dBastéréderic salts obtained with optically active acids or bases.

Stereochemically uniform compounds of the formula | or Ia can also be obtained by employing

stereochemically uniform starting materials or by using stereoselective reactions.
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i norgani ¢ acids such as hydrochloric acid, hydrobromc

acid, sulfuric acid, nitric acid or phosphoric acid,
woroosi12is6br gani ¢ car boxyl i c aci ds and sul f oni CPET/ERB06/004255

such as formc acid, acetic acid, oxalic acid, citric

acid, lactic acid, malic acighy succinic acid, malonic

acid, benzoic acid, nmleic acid, funaric acid,

tartaric acid, nethanesul fonic acid or

oy 2o S 6 B R TR s Vo e RS hat v

phys@l@gi@Ql‘lﬁé&eptgbl@Uiﬁ pafrﬁéulﬁrxfﬂiﬁﬁalhﬁcéltigb‘l%tﬂizﬂ Ble35RY BuaéhIR of
roup, can also be present as zw tterions

comp@bedmt%/tbs?ormm tor larcentainiegwddic grauipadedexamplae cprtmsydrgroup

COOI-II Vet EE%LQF ﬁ@(g? tafﬁg[fg %\gﬁ;{%}cq@t&@\e L OL% slsgch %.odlum salts,
potas§lhﬁ§ﬁlt§ kh rﬂ@luhﬂsaﬂtb andlchlciuhPsals Xairdiso Qatts WM HYsBbgRally

conpound of the fornmulae | or la with an inorganic or )
tolerablgyawaternasy ammonisum éonisisueh wetrémtethyiarmngp@nsahte,traoﬁhylammonlum,

ond oSS b SRR DR g qmins suh o

methglahﬁn?e Gfméth?laﬁﬁﬁ@@ﬂﬁiéﬂw@fmmbf’@hfll@ﬁfﬂd , &ethyl@mine etdinelmine or
ecause of Bh siologically tol erablllté‘@fare not

tris-(2dhydsexyethyBamingp @s'csr@upnwtalnecbmhhﬁﬂ@@@pua the forepudae 1 or la,
or i g Sl T A S i

morga)fﬁlcbhds $urhrashgddochloriaacid} Wdrommﬁ@d isalfari€ acid, mtrec acid or
reparation, of physiologjcally tolerable salts. The
phospliagéaiid, phw@htormw@rhwkwdﬁ andesulfanis asids sueh asdpemicarid, acetic

: d
aad,ﬁ%ﬂ%?i‘gléag‘r?é%d dﬁ% t@ vv| f |I,Z aBE 4u?cmtf%réld?nven ||€gcr=d lrenzmc acid,
maleicracidy flesareacidy ddrtarecsacad) cmetbahdsu batic adid on tollnenesulfonic acid.

conmpounds .of the formnu 0 for exa pr odr ugs,
CompgugHs ftgafqrmtﬂge Lordacv D S'M@.nsw@f%ta achablc gEfeand an acidic
i It
groudggtérl‘p éé(ﬁn Fua?ﬁd |W§ gko#upaag\e &drly %Y%Qﬁgéapna{?%nl%g %r%&,‘?lt as zwitterions
(betaine$)awvhich iare likeavise induded truhprpmetengmvancbmr otected forns
of the conmpounds of the fornulae I or la, which can
be converted into conpounds of the fornmula | under

Salts Méﬂzugg% ?gﬂgﬁg@%&é P&SIa é:§H bk %Bia@néﬂ@&gﬁfnﬁ&g@h?ds known to

prodrugs for the conpounds
thosetSkdleﬂom the art, for mm;ﬂe by comblnumnomndwldmidhé fosmhulae 1 or 1a with an

d the f
inorgi ot BlaaBte 4l crlbaSe i VeI o o Rhersoriioar 0 gt salts by chtion
exchaﬁfgélﬁpbﬁloWe&Eharngé ﬁ%tprés@nﬁ%é'rhﬁdri 1% m@lu@@ﬁ/é’ﬂ kaﬁlﬂ'df 'tﬁeyco?r'ipounds of
dur ati on of ion, are known to those skil

the formulaevorda wich be@usmefdpwmhwmlog@alm ﬁoiﬂgahlbtypawmjglyec&y suitable

for u%ggrﬂ)gﬁ ?csébﬂgagfélg a?e ﬁ%{]%g(gjgezﬁab T eas n%r@eesaa %}E%ﬁT carrying out

furth@Qdmi @i cifiedatishs ofthe copﬁﬂld@:ﬁdsﬁﬂ the fdﬂmDﬁi Il 065 ¥taevd @akerials for
19 (1996) 115-130; or H. Bundgaard, Drugs of the

the prepagation q@hygglgglyalmﬂglthlgﬁalgy e all incorporated
r
The ;{:?gfeng%@r\]/gﬁs(tug}effumgﬂﬁgl}e |§‘ﬁléfé@slelleso %Qg?gérgégﬁe%cfs&? thef fJIae lorla
for exangrle hgdrates dr addlcdwitke alephols.ugs of  acyl atabl e
ni t rogen- CO&% éj%ng groups sugh as ami no groups, and

The ipygatigh afsodn rivatives apg gpdifications of the compounds ot the formula L,
for example prodrugs, protected forms and other physiologically tolerable derivatives, as well
as active metabolites of the compounds of the formulae | or 1a. The invention relates in
particular to prodrugs and protected forms of the compounds of the formulae | or la, which

can be converted into compounds of the formula I under physiological conditions. Suitable
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10 ester prodrugs and am de prodrugs of carboxylic
acid groups which may be present in conpounds of the

wo ovocibme1 | or la. In the acyl prodrugs and caPOEEBR2086/004255
prodrugs one or nore, for exanple one or two,
hydrogen atonms on nitrogen apns in such groups are
replaced wwth an acyl group or a carbanate,
preferably a (Cl Co) - aIkonxycarbonyI group. Suitable

prodrfor A ABRAUNG: GGGl oe PPLI. o £atHomBca bBodBed rigaives ofthe

comp(ﬁeﬁ’lgids% EBPazplzmg&rbB%% G/h,cﬁ%q'e irﬁ@%ﬁgﬂkswed manner, for
examplﬁwldatdsg&ct (c(}lolﬂ]Ji}ltyabioyVallab(lmﬁeﬂim')atlam wf action, are known to those

. | Kyl - .
skileq i ety S dbalied B9t relatig 19 Rladihess fosddiinstapdard
Ilterafﬁ?@ﬂké‘gér éxﬁﬂip‘?@tﬂ%ﬁgﬁ OF PRIdtugd! HhBGﬁh%a§Pﬂc(€@? 'E%@w@f 1985 Fleisher et

en The conpounds of e fornul ae or
al., Ady@npﬂt‘glplaxgdlfhwrylﬂevﬂews1ag19ﬁ6)ob1éd13|0eer HnBurkigaari Bnugqunéshe Future

16 008 P8 i ot e B OB e o 87 e
compbihdshifiBe RIrptise Ifdna H&eesbétlilﬂeacgle&@ﬂﬁlgs s chdhinate prodrugs of
procedures that can be appli in the preparation of

acylatahle rutmgﬁmm%ammgfgmwnﬂsadw as ammloegrwré anddte gyamdmo group and also

ester Rt 200 PR odPles S PRI R toupd bt i tiersent n

compberds sfaR€ forhrdbe lidt 13.NA the &1 plodF@as aRk ke fbantte bhﬁh’ufsﬂihe or more,
be prepared fromreadily avail able precursor conpounds

for exampigenejduwe hydregg sems endutregenctome in sushigreups are replaced with
N R L T

| d
grou;ﬁ%ﬂHQ FhAfatd ﬁlro'ilg% Eo?ég?l gf@dghg%nd &fﬁﬁﬂ%@?ﬁ‘?'ﬁgﬁ@ fokr))f?%mple, the

exanple 1n t conver gen
grouusMkC(BrgandvR?ZQ}(Oﬂm which&ghishydroghn,d6i-Cie)ralbd, (Ge€d)-ogtbalkyl, (C-Cs)-

cyclo@E q&gg eIt | &2(&” Janyly Igetg{pggcll‘}lg s];(g:) ?{)&?@1,%53“(%! or Heterocyclyl-(Cy-
2
R b T i e
formula I. If not commercially avail able, such

' f d t b
The BRI Rl G0 oo OB ed S el Feps B0 e sl E8 P dutss ang
techn ek,-wiiehPersdeate defl kKROWA QHH aBpretRted Ko esREingry s‘RfIl in the art.

e am noal kyl sul fonyl system By choosing suitab
Startl aateriady orhlilding decks foraise imthagenkra) B\S’uhﬂmwnceﬁelres that can be

apphg&’ E]ttﬂgi)?%) %tlioﬁmfttng ﬁ%ﬁwgé rroag@gtfé{gﬂﬁl%f 5 g\alg{,ré %ﬁélly available to one of
ordlnam skivEinkbié attl fnanamy @h@esﬁhé* 818 comtm&rtiaflpavdiablehiHat@béeh described
dified in order to finally arrive at 5 the nol ecul e

in th%l«tem@ref Bthenvise they£an hg preparefbspmggadilyayailakle precursor compounds

analogfi'@stlffo ro{;é?i utr?kh efsalli,ldg(a‘c']% |tQFe}ciﬁ %ﬁHF Sf R%&ﬁftﬁs%bﬁﬂea%agously to

procdduedsdés@mddr’uefmfwgdnérrlefly however, they are
standard procedures conprehensively di scussed in the
literature, and are well known to one skilled in the

In geﬁér%l SthbORHRDE AR fohWBES oﬂpa éatﬁod’gb iﬂjeﬂ Ci’ohlei’an;/ﬁ ? in the course of a

erfain cases isomers Wl occur
convemgertt lsgnthedin by linkingitwo ed moeaﬁ’agmests V\Iﬁml‘ﬁdahfbfl dsved ttﬁl’bsynthencally
0 Oner, at ed by nodern
from nﬂe ftorm Fé I K/Ioresspeafl%a , smta%ly sugsttltuted sta|¥|ng am?noalkylsulfonyl
derivatives are employed as building blocks in the preparation of the compounds of formula I.

If not commercially available, such aminoalkylsulfonyl derivatives can be prepared according
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separation techniques |ike, for exanple, preparative
HPLC. 1) Typically, am noal kyl sul fonam des are
woe@odemdl by the reaction of N-protected am noRCR¥EP2006/004255
sul fonyl chlorides with various amnes in the presence
of a base. O ,/0 HN(R25)R26310s ,~O R23~N SAN.. R25
R23,NL IX S A 30. 15 R24 base R24 JX R26 If R23 and
R24 are prot ecting groups, these groups can be ]
n and the resulting am ne, can be
to the YEAE B 8 R GIHE doraDe Lormratin of M FhrsaUGRUIOR systerm. By
R T R e e s alBw the
intro II@h of agaﬂ@mésuhsatUeytsanm thalvariouscrositions of thesf or ned

omind 3 B3R A SRS R Bty e

the nimémwdfttﬁ@tcﬁmuﬁ’a mﬁavﬂ%qhexdbﬁkédfsgbméﬁﬁpanew ch can be
further nodified by standard procedures, for exanple

acyl ated by a 2-thiophene- carboxylic acid in the

o RS B R RS Bt s con

listedianteefesdncedl bhbfl)'b‘ h@WE{/érCﬂieV@Fb sté?ldlard ed M’bs tberPéhen%nvé?y
S~0 S R26 N- R25

discusgeg in thﬂNINHaFWRka'U ave et ksownd;socbe 3lollgd |n t}hemAﬁbmpﬂh iy always

ouk IR, I RSl BT SEFRREASRAG oo

mentiﬂmed vedctives Newhitlodless sechomixpares bisbraersicah bt egparsted by medern
tion, can be synthesized b a M chael -type

lic
separg tchwqafss likep s sXample, arePAELIve
1) Typically, aminoalkylsulfonamides are prepared by the reaction of N-protected aminoalkyl-

sulfonyl chlorides with various amines in the presence of a base.

0. .0 0. .0
. HN(R25)R26 Ny
R23 s” R23 s? _R2s
R24 ase R24 R26

If R23 and R24 are protecting groups, these groups can be subsequently removed and the
resulting amine can be coupled with a thiophene-2-carboxylic acid under standard peptide
coupling conditions. For example, a phthaloyl protected B-aminoethylsulfonylchloride, which
is commercially available, can be transformed to the corresponding sulfonamides. Subsequent
removal of the phthaloyl-protecting group leads to N-unprotected B-aminoethylsulfonamides,
which can be further modified by standard procedures, for example acylated by a 2-thiophene-

carboxylic acid in the presence of a typical coupling reagent to give compounds of the formula

la, which are of particular interest of this application.

0 0
/R25
Nﬂ\ //O + H_--N\ N \ 0\\ /O
S, R26 —s”
0] Ci o} N—R25

R27 S o)
H.NNH \\// <j)1\ 0\\ //O
e R27_S N Sn-R25

R26 coupling reagent




10

15

20

optionally substituted ethenesul fonic acid am des.

(See for exanple Vessiere, R et al. Synthesis (1983)
w@l@p/1Ix6ge, H. et al. Heterocyclic Comuni cat POTYEP2006/004255

(1997) 3,19.) 0 0 NR29 + R31-NH2 300- R31, /I~ OSO

NR9 H-~/ 5 R28 R30 R28 R3§, 3) In order to obtain

substituted secondary sul fonam des, primry

suI fonam des can be selectively substitut ed at the

itrogen atomby the reaction with ty

2) Speé!ftCéHY Phtituded lﬂ@gvnoe(thvlsulf?nmfszaquSwaICh ééﬁ/@fr@rgﬂﬁwnterest of
this a?gﬁ&ltl‘?)ﬁ é‘a*ﬁ' l&r#ﬂﬁnwggrog@e% @récﬂg?pfggggdmgﬁ 8r é&rgh,p?tg amines to

optuoi@ﬁ@bstﬁtﬁ&@l dthenesiifanit scid atidexp(Se&for karmplealessidre, R)@ al. Synthesis
20033 69, 11, 3662). Pg has the neaning of a
1983})8‘& Jé‘tgen & dﬂﬁter@w@cimumcatmgs N98213, 432 R33 - X
5So,R32 L J" N_Jxv | Pg base Pl g (K2C03) R3 30320
aLubs uted (3-am noet hyl sul f onam des be N
rsg\mfégg f or eRahpthH, by deprotamati on ﬁg SN Sy RES
erkgdact ed (for exanple phthal oyl protect edf'| R28 ,{30
-am noet hyl sul fonanm des with a base such as LDA or

3)In MHr tebtainzabstitaret seamehiyosulfohimidek, qmmawhulfmamuﬁEﬂtan be

e Sheth %ibsssr%z'gﬁzﬁssy,@é@a'w gl St 2

I
LR S AMGTRE G308l o v
presemed bfy b base sfodeeaaﬂﬂe Nzcmbr(SéEfoo bxamplediskahpch M.adt ahg. Org. Chem.
t he difie st.and rocedures 0O 00 base O
2000{)&{3 1ql\é-6(;}g P,glpgih Bﬁﬁ()'"gpﬁﬁm CtiRgZEOUNK O R35 NO R36
R35 basg @ OO0 (LDA) N ~S\NR34 R37-CHO <3=% OR1' OH

R35 2475) Ay suBdBitked (3- gy noethyl su 'T’on es
P95 ownl bexobt aiNied St arti-ng—Fmem t he &mﬁ%%}\a'f}s R4

@i | abl e N-protectedoase ami no aci dngTreat rrentl of an
N-protected a- am noga@alywith a R33

4) a-substituted B-aminoethylsulfonamides can be prepared, for example, by deprotonation
of N-protected (for example phthaloyl protected) B-aminoethylsulfonamides with a base such
as LDA or NaH and subsequent reaction with electrophiles. (For representative examples see:
Liskamp, R. et al. Tetrahedron (1993) 49, 1133.) When reacting the deprotonated p-
aminoethylsulfonamide with an aldehyde, 3-aminoethylsulfonamides with a hydroxy-

methylene side-chain can be obtained, which can be further modified by standard

procedures.

O o\\//O base \\//
N/\/S\N/R34 (LDA) S ~N /
—_—
| _ A[
0 R35 R36 X R36 R35
base
_wom \\” R34
R37—CHO

R35
R37

5) B-substituted B-aminoethylsulfonamides can be obtained starting from the commercially
available N-protected o- amino acids. Treatment of an N-protected a- amino acid with a

condensing agent (for example isobutyl chloroformate) in the presence of a suitable base,
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condensi ng agent (for exanple isobutyl chloroformate)

in the presence of a suitable base, WD 2006/ 122661
WEANEPZE06/ 004255 33 foll owed by reaction of PCHYEP2006/004255

resulting anhydride internediate with a suitable

reduci ng agent (for exanpl e3fNaBH4) gives a

2-N-protected am noet hanol internedi ate. The

2-N-protected am noethanol intermnediate can be

ted t | kyl f [, | f | .
folowf i Racli 467 el ireaom i nte imed butBh o B8 Senycpe agent
(for e%rﬁMbqk%BHhﬁgnF‘e@%rzeﬁw&@tt@H amifoetiArol iftefmédiaé. The 2-N-protected

derivative. Subsequent reaction wth cesium
amino¢thaieldeteemedinteacan boreactetivatisarealkylsuiforil hadise (for example

t { d t ect
meths B4R i e HikiteeBts BBl ey Bami i ofieShinidins
aIkyls}aﬁbﬁﬁbxy dbrivetive2 Kubseflu e/ r@é’cﬁ%ﬁ%ﬂf cekiuﬁkﬁfmacé&te%acﬁtto a thioester
Synt hesi s (2000) 1579). Reaction with appropriate
whlclaupm'etreqimmt wahtchk)rme;gampmvtdeda (\3prosedbest [B%uhselwted B-

aminge RN ATYICH o e, FeToumeh Lahal N §4IpetaPa or Likampeiieh. et al.

syt 20 “e%ﬂxﬁ%' Hbor i i grdlg e Ropfprectt?

su bstﬁUfeHr!ﬁém|rio@tlﬂlsqﬁ6nérﬁld@§)tvﬂh€h éd?\soéjﬁﬁﬂhéﬁﬁma H@ttbkﬂﬁﬂhﬁes of the
he ami noal kyl sul f onam de systemin formul a

formtulad,» functional groups introduced during the
ang fipal kyl sul f onam de synthesis can be chemi call Yr3s

nodi fi ed. Especially the glRaﬁps present in the 0,0
Pasg@ PRY| stt-foeram de P];&Wktaﬁ—be—ﬁmh fieg. yia\/S\CI
Wari gty of reactions andH hus the desired residues R13

in G of formula | can be obtained. Hydroxynethyl
groupgsas well as forrryl groups attached to the
ani-ndal kyl sul fona system can be transfornmed to a
vari e\tayo of functi ona Ogsups, for exanple, to the
—cotresponet ngPeay bf!ﬁ@d/l peftP or carboxylic ester by
many oxi dative rsactl ons vvel | known to those skilled
in the art. Mreover a n|Rt4P|te group attached to the
FurtheP |ﬁ‘md?e?36 Wﬂaﬁﬁh&%@%@ﬁl gﬁ‘l'ﬁen é% loSlk&E@ﬁéia\hlﬂg system in
converted Into the desired aci d under
the famula b dice funeticmal grdupsmstroduted ddiing the, anciapbikylyllfonaatdelsynthesis

t . . .
can b% ﬂeﬁnca y mo%cfieedI Espae(c:IJa y %{eogl#gl?ps present in the aminoalkylsulfonamide

system can be modified by a variety of reactions and thus the desired residues R13 in Gy of
formula I can be obtained. Hydroxymethyl groups as well as formyl groups attached to the
aminoalkylsulfonamide system can be transformed to a variety of functional groups, for
example, to the corresponding carboxylic acid or carboxylic ester by many oxidative reactions
well known to those skilled in the art. Moreover a nitrile group attached to the
aminoalkylsulfonamide can, for example, easily be converted into the desired acid under
acidic, basic or reductive conditions. In addition, carboxylic acid groups and acetic acid groups
can be converted into their homologues by usual reactions for chain elongation of carboxylic
acids. Halogen atoms can be introduced into aromatic side chains, for example according to
procedures like the following described in the literature. For the fluorination N-fluoro-2,4,6-
trimethylpyridinium triflate is the reagent of choice (T. Umemoto, S. Fukami, G. Tomizawa, K.
Harasawa, K. Kawada, K. Tomita, . Am. Chem. Soc. (1990) 112, 8563 see also K. Manko et al., J.
Fluorine Chem. (1988) 39, 435; R. Storer et al. Nucleosides Nucleotides (1999) 13; 203) however,
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can be converted into their honol ogues by usual
reactions for chain elongation of carboxylic acids.
wolaloogesent ons can be i ntroduced i nto aronati cPGT/EB2006/004255
chai ns, for exanple according to procedures |ike the
following described in the I{gerature. For the
fluorination N-fluoro-2,4,6 25 trinmethyl pyridinium
triflate is the reagent of choice (T. Unenoto, S.
zawa, K asawa, K. Kawada, K
other 5 SHTe YugtingHe reagatts @axar'a%ggmﬁqvfé wheseapRiogriatesHhec
J
o o o 0P sk R 3 p € fforipyighed by the
reactlbomﬂeelﬁm‘&'mat balegaz 26 by tmsleEFfmsﬁb‘l (442!5!5 and4martyhugher reagents

well g gfipsesked ot hﬁq‘i‘grD%Sﬁr?@FEﬂ_ﬁ?‘?{%%a?ﬁqrﬁfﬁwiﬁpérgﬁﬁgs@nt
stochioﬁf@tﬂﬁﬂddos% b&itufib® Bﬁlttérﬁ tﬁé ﬂ§log§}flsﬁﬁﬁr8@&e9¢n ehFE@s‘#ﬂons of

by t reaction wth el enen ogens O

an armhaNCﬁde Nifn of thel (Samntbatkyby lfondmider Bpgdettise hmgén/mmxchange
kiJled int Dependi ng on the reaction

or me&%ﬁﬁ&?ﬁbﬁéect% g@rﬂsen/&eéﬂ@&hm%@w smqgwﬁgﬁw@ﬂ iwith a wide
rangeQﬁteie%frBRﬁih@s Jéﬁbﬁ’ﬁﬁﬁ)sfll%ehﬂtcw g ﬂod feed P?tth%' FrbRE hucleus. (M. R.
posi t | chain o e

s of an aronati
Grimr8tt ahe tamayded (3904) avl,azma;av IB}Gaachieeetalve] Retenged/ Ceinal(1984) 21,

121; 1R BBl O e 8 B8 e Falngens & Tnctiew s airadvia heir
tnflat@i &Cr‘iér%‘f’llatés}?-so?’ BYifng uslH@%Mattggi‘mgzlﬁﬁﬁxe nf’t?alfsmrre&q\‘l' #fthe side chain

he aromatic nuc
of thel-ml EEIIOOH(ylSU Kenamigde4)cas be cad@Tted direttly, Gaafterintertorakrsionlto the
utl.er et al

correg)'%ngj,r@s %pélng (("M |?gt§ |Qé)4azyarlq%é$fbtggﬁr fBGF IMgms like for

exam BleQUONS -(FY) -8 Fk ehérs, atcfdsférﬁfd% aMinBOaAdI- 3t §8)- gro@ﬁs medlated by
primary am nes (Vi ‘a their diazonium salts) present

means lobtrangdor: metals, n@fne!m”adtummar kigke] u:lafadxstsmrdeppercalﬁs Ami reagents

or e 0, T 9, B SR G85 b8 ol Rescons,

WlleyWEHl $998; o Mo1BRREr, LUBYI, Prankitish MRsls kdrksrgdIE Syt Waley-VCH,
_CF3, -C2F5, ethers, acids, am des, am nes,

1998; dl Repii, P@Jiadmrplkea@rtﬁww Caselysts, Wiley 1995 rtanvigfAngew. Chem. (1998)

110, 18080 S T, S R RS 9551, o, ¢

Ohsawsfjemetﬁd So@. P!#l(lﬂVVr;(rEI (199952323¢ D. NRholSt SFehscas, D. Marona-Lewicka, X.
Met al -cat al yzed Cross-coupling Reactions,

W | ey- VCH,
HuangddyRotlyG. IGlUdééW bNaslks; J. Mef nghem. 41394 313143%t%1llémf, 6rClark, S.

t
saub i REmENETTRS 0 4R s, B00pydy Biulbon 30, 290: 0. chan
K. Mdrlacd \R. wanmemntaseMrahma)Lettl(lms 395249335\/ Féﬁllﬁﬂ, VS.
Q.ga (1999) 576,
Krlsh@%ma? YnVS‘; chét S@ﬁﬁmtwm, Wetaw 1994 de Q"we?t@ld &h%sSOF Perkin

Transl.(vl'éeg%} 3% BE)ch\fl)/%lIG@ﬁ#ﬂsjn ARh. éﬁé@%ﬁs(z@) 423, 7|72ﬁy5 Kang et al. Synlett

ew cka
(2002N\3,3127; 9.. BMWaId@emOrgarﬁeﬂett 32002848 45681; P.FuchikpmCet 41l Batkahedron

et a9 Fhedfioh chds ef 1 Wimnporsy S Bonga @ " ™

Monaco, R Wang, M Wnters, Tetrahedron Lett. (1998)
39, 2933; V. Farina, V. Krlshnarmrthy W Scott, The
For e&mplbmiﬂemumman erggucedﬁgmmlm‘a groupschyaneats. of&an@serﬁducmg

agent Sich o€ ides, AnaBREs. combiey Pidrides 37 by caraf Biffogeragion. A
reductiohlo?atnitro group may also be carried out at a later stage of the synthesis of a

compound of the formula I, and a reduction of a nitro group to an amino group may also
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(2002) 3, 427; S. Buchwald et al. Organic Lett. (2002)

4, 581; T. Fuchikam et al. Tetrahedron Lett. (1991)
wW@32006Q126600 Chen et al. Tetrahedron Lett. (199R¢T/BP2006/004255

7689). For exanple, nitro groups can be reduced to

am no groups by nmeans of varigpus reducing 30 agents,

such as sul fides, dlthlonites conpl ex hydrides or by

catal ytic hydrogenatl on. reduction of a nitro group

occurgyﬁglﬁg&ogaﬁw rarr@gﬂ.b)gﬁgﬁ%émeg ﬁgtaﬂe{gp}%?@]qnonaalrgao%o for example

f |
e AT 100 S SR 100 I G M TR

groups inrordes teimdrodycadhe resad wesRiBiim 61 pethedomewla bransinoghmips can then be

oL o Bt b e RSBl SRR, o REA B PR wit
(subsmvéd@gwaﬁala@nades @F er Ped u'cﬂv@érﬂﬁfat'bﬁ of BdrbefH €6mbbEnds, according to
resi dues R13 the forrmula I, am no groups can

standateprogeduresiar a¢yéailoacfsxﬁ :eagarnnletby rsaramawﬂw prtivated wadoxylisracid

denv%&é& q%%gg)cﬂgqr@?r%m%ré%? n Wrsr(g'ocﬁg?rf\%by reaction with

carboRylidiidsQn tief presune@6¥an Qaﬁiﬁﬂhlglﬂg?ent Qﬁ'%@fdidﬁ\@ tb §tandard procedures for
standard procedures for acylation, for exanple by

sulforpydatian; & expmaledytreaciicagvithsultonyl Ghoridesd  deri vati ves
such as acid chlorides, anhydrides, activated esters
or others or by reaction with carboxylic acids in the

Ester groape pessemifin ale aainodidylsolforgride cawbe hodrohydedtd the correspondlng
st andard rocedures for sulfonylation, for exa

l e by
arboxditcaciasnwiich Rtetagtivation e tbfen beseacies with amings@igleohols under
I
s S A RO B
ammoaikylxsatfomndamam be norherteewbmér eitels mmameestmﬁcahmft@klﬁ)xylic
acids %Etg tgfﬁgsﬂﬁgblgggggg I Itf Sl Qn@mgge;q\%?l q? l{je?ﬂjkycgteg ?(; Slr\lg esters. Ether
grou;fégﬂtr Et ﬂhe%%ﬁ&i‘l@y@ﬂ?n%ﬁme%rﬁl Hr%ﬁa%ﬁleg&egﬁgflc&)gy groups or

y transesterificatlon. oxy Ic I
otheradasibcd'leai/able ethes graupls) @nche crll«mb&yd glué hydraxy gteupswhiah sleen can be

reacteulh SadE e deith S empiceneyetivn P oe Rafafas afents alowing
replaB&hémt! P xie Wd%WS%r@Jp bPotReF g@aps. lsuIfGH- éﬁ\‘fﬁmn% g%%rcan be reacted

groups, can be eaved to give hydroxy groups
analoghusly.can be reacted with a vari ety of agents, for

exanpl e etherification agents or activating agents

allowing replacenent of the hydroxy group by other

The pd&o\RH-mettidned regdtions FdritBe BbiieRsorr e fuR&idnaREloaps 2@ fu rthermore,
anal ogously. The previously-nentioned reactrons fo

in general, extensyely descibed inriextbeoks of grganicschemistryikerd. rSmmﬂeJ March,

warc 2 SNEER RuPEL O L TR, 31 30 A T e e

"Methstiearize Orniehérn Ciidisier Mdthod il gy M@thenaﬁﬂsl) 6é6tgTRieme Verlag,

treatises |ike Houben-Wyl, 25 "Methoden der .
Stuttgary Sermemear (Hieanie Reqqt@nﬁbwrbwﬂcy@éﬂm% Neweierisor R C. Larock,

CompggaC lvgn*éngJFﬁﬁ ngg\ﬁpan% g&%&r\}%%ﬂqﬁl%%cﬁ &r(%qaﬂér%mg eds.)

Comprah@sive Organic Synthesis, Pergamon, 1991; A. Katritzky, C. Rees, E. Scriven
Comprehensive Heterocyclic Chemistry 1l, Elsevier Science, 1996) in which details on the
reactions and primary source literature can be found. Due to the fact that in the present case
the functional groups are attached to a aminoalkylsulfonyl derivative it may in certain cases
become necessary to specifically adapt reaction conditions or to choose specific reagents from

a variety of reagents that can in principle be employed in a conversion reaction, or otherwise
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Conpr ehensi ve Organic Transformations”, WIey-VCH 2nd

ed (1999), B. Trost, |I. Flem ng (eds.) Conprehensive
wae@ganewetynt hesi s, Perganon, 1991; A Katrit ZRET/EE2006/004255

Rees, E. Scriven Conprehensive Heterocyclic Chenistry

I'l, Elsevier Science, 1996) 4y which details on the 30

reactions and primary source literature can be found.

Due to the fact that in the present case the

funct onal oups ,are attached to a ami noal kyl sul fonyl
to takggpecllig Peasu Sfﬁgww'%@éaﬁ"ﬁ caR¥ession dereranile lsusgrRyotecting
f [ it . L
grouptt@dﬁﬁﬁll‘f%s lrig\gé\}gﬁ W%&gﬁéggﬁgﬁﬂﬁﬁhﬁﬂ%ﬁé réa?h&rﬁ‘?&?tﬁtlons in
such casespioen noptws@emepmlblwmior unaslaldmivlartbe art. reaction, or

e WD 2006/ 122661 PCT/ EP200 4255
The sGheiral FEMRBRATPRE ioMedenfues g CaeHiode agvacalodsdiopamide i the
compf)Qﬁdsedﬁﬁﬂo‘?mglPa &R HintiBal eagnto%é’%muﬁc?a@ uﬂ‘Hﬁ derlvatlve
wever ndi ng out suitable reaction variant nd

obtainahde as uutl|ncxhathVIechysonsecumﬁcﬂeadm&enmsmgrsmtheﬂﬂBmthaudplogles like

pr abl for .one skilled the art. The structural ,.
those B BsiRe 10y hsiBhBracrdyreewhichinel S e wellofhow b ok skifed in the art.

am noal kyl sul fonam de in the 5 conpounds of the

formula | can be introduced into the
The inventiomp leg refaisfto ayroctss fov the preparativmvhabdpasndoft formeld 1, which

above consecutiv acti,o S us nt h s
comp R BndFsHRe HATE TS EME 2 MlrERCosti i A R GEa HiRelRe to
give AdoPFRAIME OF ol uRST arfoRidhallp LanveRMgnhe eoMPBuskbf thedormula 3
inthe art. The invention also refers to a process
Intoa‘@mnqﬂ@dmf&mfpanulam@rlaa compound of formula |, which
10 conprl ses condensing a conpoundypf fornula 2 with a
ng of ANHANRAHN(RA3) R44 bo | gl ve a conpound of
R‘”\t i' okt h s—aﬁd—e‘ptli@'ma.lhg,yGéoéwem\lﬁg—t—h?co OLIBI-Z’mulae lor la
of the"forrrul a3 into a qorrpound of "tR#a forrru% ae
18420 AN(R43) R44 R43 0 R4IRNSCI OR41, NGL, ISl ~

‘formalae | or lal O1 Il R44II R42 R42 |1 III 15
wherein the resi due HN(R43) R44 has the donation of
-N(R3)& as defined in the formula I, wherein

whereintieltesidaz HNR)Bt hasthe denadionaf -Y(R3)66 as defined in the formula |1,
N(R2) C(O) - heterocycl e, wherein heterocycle is a
si due out of the group selected from furanyl,

N o T AP0 L BRRIE e R e s reside

out of thefgmju‘plied?ected f%md@taln?h phényl tpyeidyiepyresia orzﬁloﬂha‘ﬂyl) s
he rmeani ng precursor group, which can

substgmsééud?éﬁndy @%Wé?&ew@ fucsTinerkas indairaulad, or optlonallv the residue -

RM)EEIK l%%)ltﬁ?&%aﬂﬁ%%rf Qﬁgg??g%r%@b\dé%?ﬂb ﬁf E&ti %E]E%r?(ly ohverted into the

residues

wherﬁ:l A

—N(R?)C(0)-heterocycle of the formulae 1 or la. If -N(R#)R2 is a precursor group of —N(RAC(0)-
heterocycle , R*' or R*2 can have the meaning of a protecting group suitable for nitrogen atom
protection (see, for example, Greene and Wuts, Protective Groups in Organic Synthesis, Wiley,
1991, or P. Kocienski, Protecting Groups, Thieme 1994), for example the residue -N(R#")R*2 can
have the meaning of

©/\OJ\E/ | >LOJOJ\E/ ; OJ\E/ | dz: | C]AE/ | ete.



10

15

20

25

30

heterocycle , R4l or R42 can have the neaning of a
protecting group suitable for nitrogen atom

woe@baeisbon (see, for exanple, G eene and Wit SPCT/EP2006/004255
Protective Groups in Organic Synthesis, Wley, 25
1991, or P. Kocienski, Protepting Goups, Thiene
1994), for exanple the resi due -N(R41) R42 can have
the neaning of OO o 11 o-y- Il OJON/etc . H

s e B AR TSRO S, e o

in adﬂﬂloNGrRﬂQeG%ﬂdﬁéSI?eﬁﬁd Relfynctdn¥FgtoapLead Mo be predehdiid tHé‘Torm of
in the residues R43 and R44 functional groups can al so

groupséhatrcan subsennentiyebe isansfasmeddntoupe finabgroupsR® and G, i.e. functional

groury L3R BEBFRePing i 5 A PECTE g hscan O e RS, BTRFample in

protetted fared. lﬁﬂ%lwlﬁwofgh@bfé?amhoﬁfofﬂ%wh%ddfﬂ?r of fHérformulae lorla,it
exanple in 5 protected form In the course of

can g@meéplaf bt 2dyaNEABEOUSOr eLESEAN AR Irtiroduﬁ@ftmstmnlzgeoupsavhmrared uce or

preveh{ Pntfegne@ ?%%{u&l.é or sp @Q&ﬂ) gﬂgmﬁ]%%ﬁsp?erégﬂegs Se%fsé;egvlgntpe form of

uce tunctl ona group

precummd gedups thhichaart ilatescodversedlidte Brcddsived funttibhd groups, or to
res&}gjtlve synthesis step, in the formof precursor

temperagfitlodfungtienal sroups by a pretectingerowe strategy wiiter te the synthesis
n i u
problEM %éh%'ib}éke 6 {’?‘/e IRHO\R/R F(% ﬁfg?«g%ﬁl étdelé }}négﬁt sefg ﬁ?%%ﬁ'ﬂﬁe Greene
and Vﬂ;mtﬁneuectwe Groups mtOrgmm $;mlhe§9§; mm,fglges @R I<|0E||ehsCI§srR3mamg
to those illed int art (see or exa e eene
GroupgnIhigged 9 ér 8t @@m% %%%Fygsqr HragPg SYANe @mm@ rgtro groups may be
P

ment%kgmekg% gl%kg can gpn%’agéﬁo %é: g%ﬁ@éﬂgpgo%gy@&h( acid derivatives
or by gedugfien intd aminmme'gl;wbgrpspsr;mynbm groeps may bel trafsfernsgthinoreduction

I step be nsformed int
ike caaBHB pyftPgcTatfon BlevaroiRoieieuss. BTEHS Bidues Faalra e the meaning
of a s8Iid PRATRI 4N clEdvaEP fromthe @bl‘d ?’naﬁé %gﬁs TR¥h O HVANGH AR FTrétective
by reduction 15°[ike catal ytic rogenation into
grouparthe usegtpfcsuplstechn ioquesisiknewn to thuse slaHechlrstd)elaaMButgass K (Ed.) Solid

a se d cl eavage fromthe solid
Phas%ﬁ’&é@'cgi/’é‘ﬁﬁgs %WY%@W@%%%@TM the protective group.
The use of such techniques is known to those skilled
in the art (Burgess K (Ed.) Solid Phase O ganic
The resjditendiR*YR*2Ne thevempounds ef/thedomaylae 2@ndBsanasnatgdhe group
E'& 41)R4A2 in the conmpounds of the fornulae 2 and 3
NROEIO) haisremyelers éetjlﬁ%@ove M@F@)f@(«ﬂyih@tl@mf@wﬂ in the desired target

molegﬂé bf‘l‘ﬁg f?lgr?ms I VH?'.P o%/ gr’oﬁgﬂm&r (theca‘ﬂrsﬁﬁ?éatueht:\{ bdfansformed

esire can

into tﬁ@?ﬂ)tu% N @)GG)Ohé‘E-hr'o I %WEF&Q{J%OP@OM}%@%@W&?% of the

o the group - C(O) eterocyc or exanpl e
grou P RYCOPheterotyde ﬂf wﬁlcﬁ flinctiohaMo@ds drBresent in protected form, or R4?

and R* can indepently from each other denote a hydrogen atom or a protective group for the

nitrogen atom of the aminalkylsulfonyl derivative. Similarly, the residues R'¥, which are
attached to the alkyl chain in G+’ in formulae 2 and 3, have the corresponding definitions of
R"3 in formula | as defined above, however, for the synthesis of the compounds of the formula
| these residues, too, can in principle be present at the stage of the condensation of a
compound of the formula 2 with a compound of the formula HN(R*3)R* giving a compound of

the formula 3 in the form of precursor groups or in protected form.
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group -N(R2) C(O) heterocycle in which functional

groups are present in protected form or R41 25 and
weAdean 22861 ndepent|ly from each ot her denote a hpdr/@pmae/004255

atomor a protective group for the nitrogen atom of

the am nal kyl sul fonyl derivajdve. Simlarly, the

residues R13', which are attached to the alkyl chain

in Gl' in formulae 2 and 3, have the corresponding
defi ni

The cigiayads ottee formula rah Rl B Broner e sanmacd Brocesies from the
corremseﬁ'%ulfbnk RERE by Bk withAtho tH?orWléHF&Jldé' (?r dMosphorus

the stage of the condeénsation of

pentacblopidefio thé ptasendeaf mﬂalytlﬁ DMR) br atheostpodard reégentséor the chlorination

I} rrrul(:i\ HN( R43) R44 giving a conpound of the fornmula 3
of sulfq{i¢ 8ds or m of ' precursor groups or in protected form

WO 2006/ 122661 PCT/ EP2006/ 004255 38 The conpounds of

the formula 2 can usually be prepared by standard
If thepesdeait(@p hifet‘emnuyv:,llsrfR1 and R? pegsemidnag asmhodkylwlﬁmadmddngf the formula

r eat,men ne t hi on
 or the ETRTRe At ReFhreRAE Man. ety FOlG AR BRI rGta 2, ora
remd@é Whl@ﬁ ﬂnﬁﬁbﬁalrg?@l%%ﬂuﬁ e Fe?fﬁuéshl@@) [eaéroeytle-Rf, R2 , R or R42 are
fonic acids. t he residue - - heterocycl| e-RL

preseahtn pptestesisferm or m ti\ﬁ! farm abapkecuesar gmuanhay@ not alrgasly been

ntrod¥eflifiog poffseblift R 1O WAL s ' 5, °2

ammbmymﬁmmla@ltl@ésefremldstwmlfogémmﬂe Wetihtrodided int@heues
- het erocycl e- , 112 , R41 or R42 are present

aminb@%]ﬂﬂdf@@ﬂw@ sysiem bv conyeptienal beratyre prosedires iob N-ajkdation,

redur.lfﬁ'l)é“3nﬁ|]f?a§tloehI Neaﬁlﬁtlgrgﬁ\?a atIo'?\tJrcl\{jﬂg Sﬁgﬁﬁ?h{aﬁter?e rﬁfrggﬁdétﬂﬁns of the

amlnaalﬂ<ﬂ©lﬂfdfwl Gﬁivhnveiwekﬂknowmﬁsmd ﬂ@lledluaSth@an N{aoylation of a mtrogen
exanpl e, be introduced. into am noal kyl sul f onam d
atoms&ﬂﬁe@mw wihadstitugagihionhepe a@rbpévlaﬁras@&fuw@gveﬁm produce finally

com uﬂhé(%f @E'f%ulaﬁ ?téa\‘ne o Tdithle® H?R %{édq}r{d‘aps andard conditions

I'on or Tony ation’ of rogen a
by meénstdﬁ eomatonabkiyd sagéninyieddarpeptide symthvasisl Such@aopling reagents are,

for e){%{t]’rgq{; kcbgt',o%%@&]%{ |E<e qyﬁloggl\pl-gg%}llgqg{] H@ %ggﬂ&tgggl%pvicgﬁ)odiimide,
carb&@m%}’é 'Ii‘Re?Q %ﬂ?ﬁhﬂ zb%?@l%?nf%ﬁﬁl‘é??ea%?ﬁ@' 6r¥p%hosphomc

npoun or mul ae can, for ‘exa
anhybed @ €-{{(ayane(kthoxgearbsnydrderhgtlene)adiino)en N, N' - tetmnethy)lﬂxromum

tetra@g@nggg@fﬁ?“ Bkgngézea grﬁz;;rzasz%ijer{)pl Slisghllpﬁ e’ﬁ% y uromum

hexaﬁ@areaﬁbdpﬁhféqmu k&nemygmsamwd Sﬁi'abwtp .d@is @@@s Bkazolidinyl)-

di i sopropyl carbodi i m car bonyl diazoles ik
phosphﬂ@bﬂh}d) & (BDB«L)@ind nja ()th&ﬁoNMﬂl@T canealspebe gerformed by the
hos honi,c 20. anh
reactir Kty ARG RRRBRO Rp A B Te: HEiorige on dramid.gr Acatsponging
anhyigié.amet hyl uroni um tetrafl uoroborate (TOTU),
O (7-aza-benzotriazole-1-yl)-N, N, N, N -tetramethyl uron
i um hexaf | uorophosphate (HATU), di et hyl phosphor yl

As st%tﬁ@%%eﬂ&?’lz’gﬁ ue? IR&h%B%u @?r%s@ﬁ%ﬁé&tgﬁgﬂ tlge aminoalkylsulfonyl

deriviiticdt thk fermuian, fol exanisie A8 deaicv@dymthiedidief the aminoalkylsulfonyl system
as indicated above. Otherwise, the residues R’ can be introduced in the sulfonamide
derivatives of the formula 3 by deprotonation with strong bases such as LDA or NaH and
subsequent reaction with electrophiles. These residues R'¥’, which are attached to G+’ in

formula 3, have the corresponding definitions of R in formula | as defined above, or they can
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reaction with a corresponding acid-chloride, -fluoride
or -brom de or a correspondi ng 25 anhydride. As stated
wabawazidee resi dues R13 in Gl can be present aPCT/EB2006/004255
stage of the am noal kyl sul fonyl derivative of the
formula 2, for exanple, by dg novo synthesis of the
am noal kyl sul fonyl system as indicated above.
O herw se, the residues R13'" can be introduced in the
ul fonam de 30 derivatives,of the formul
have ﬁPB%'BR%PfWﬁC%Q%’%‘MSoW 'Chééai'"gb\t'i* Hgnwm%i?mr{aweémes R™ of
the f(ﬁhl,lgq;aeguent reaction with el ectrophiles. These residues
R13", which are attached to Gl' in formula 3, have
the corresponding definitions of R13 in formula |I as
defin boye r the 6/ 61.
Prefesft TAShs R e, Dyt ardqios itedita TResE desbed in the rpples.
groups, which can finally be transformed to the
residues R13 of the formula |I. Preferred nethods
The comppuids, of e p@s@ltﬁmenltibmateewmo proease inkibiorspwhichrinhihi the

sc QTR g e PSR SR PR SR RARR e nhibitors
inasmi@hiay ithey dof ndth@bshérﬂm#y GFBH tIRd A@NitE BEOEr hratdaRes witose |nh|b|t|on is
They are specific serine protease Inhibitors inasnuch

not desiredhBe afdiviipef thaisempaunds ofithe frimilae kasda gan be/detgrmoimed, for

exam 3P OEE ORI AL EbEE B kpRh S PR S e a
With kespéte tefaaionxd inHibitiohOa preférpédeembadimeat abthaYmvedesh "cbﬂﬂgﬁses
bel ow or in other assays known tq those skilled int

compgppds whyich hayez Kt {1 ¥ ferfacier Xxdnhibitiopias detgrmiped in the assay
descrfbreﬁfb‘:éforv\?%l%@%ﬂfl’@ﬂor&fo[ﬁ 05t EJH{:QM'Q@IS(? |Bﬂ 1 rér'f{g&/hu_h preferably do

not sutrsharblatly hilsis thbedceivity of&ﬂheﬂprbteesesSSﬁyveddﬂfwagMﬂm and fibrinolysis
w.th or w thout concom tant fact

bel
whose ityBition érnot ggsiredHeing Hecrgeongendmtion o §*aﬁa@h§mqr)aThe/
|
comppDshané 1ReRGHH i Ry ol PGB B4, Wt o

prothnarhbtha sé croenblemen a3 dohebls sutrinitp acimdireetty, byindiibiting the assembly of
|antoé2 co ouqu of the invention inhibit
factor Xg-intg the feﬁlf%mwaée RI€Xty either directly, within
the prothronbi nase conplex or as a sol uble subunit,
or indirectly, by inhibiting the assenbly of factor
As inbihitonstob factor Xar dhércormidunds ef tlmrfptmulae POr lasandrtheibiphysialogically
onpounds

tolerghle 418 gRG LFaT BIAGESR A tetisralRsyitable iy e sGktapy,ahd prophyiaxis of

condiioAE [MAURicR EIfe &@Nﬁf éf fa¥toP Xh bRYS & réI1e 'br h&€ard BiedARYd @ﬂ@nt or which
ophylaxis of conditions in which the activity of

pr
can faveeatdy b«mfblleage.d ky inbibéting fattas Xaar dmd%mgéhelexctemmes or for the

prev o 3520 ah BYELBBUARG 4 BEGEFURAPLETOE beBfase o thei activiy
is desm’feﬂ\b‘?ﬂ!hé physicidr. _Y indibifion of fa@tbfr Ka OfnﬂMéhé‘éﬁ b?Pde dﬂﬁglhhflbﬁ’ﬁnd
factor Xa or a decrease in their activity 25

flbrmb'éiSrfé\@ cppperedsafyihe tqrawlaeAspr|I:nhmbtheﬂrd:hyaplqgec@ﬂbtole(able salts and
their pPJ(Jrh'gsnacr@%e#ér?ﬂ‘ﬂsu?tgﬁg%ﬁedﬁan@rﬁijood clotting, or for the therapy and

prophylaxis of conditions in which the activity of the blood coagulation system plays a role or
has an undesired extent, or which can favorably be influenced by reducing blood clotting, or
for the prevention, alleviation or cure of which a decreased activity of the blood coagulation
system is desired by the physician. A specific subject of the present invention thus are the

reduction or inhibition of unwanted blood clotting, in particular in an individual, by
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fibrinolysis, the compounds of the fornulae | or la

and their physiologically tolerable salts and their
wo@e@drneayst are general ly suitable for reduci ng PCD82006/004255

clotting, or for the therapy and prophylaxis of

conditions in which the actiygty of the blood

coagul ation system plays a role or has an undesired

extent, or which can favorably be influenced by

admitifiete A eBrIBF agtat b hemeosnd oidhe lstGwlh EOR bhiptoically
tolera‘b!besa‘&' d?%%r@@l%%l{hé}‘ébp Bs wal 9§ BRArnfacE@idal Bfépﬁbétfoh?thuefore

physi cian. A specific subject of the present invention
thus are the reduction or inhibition of unwanted

The pixs8Rl n5esgioD e relbsiBuno bse it R Bahiol s Brgulah 1 67la andror
their 6ﬁisﬁﬂ6%néé¢ly%l@#é‘ble Qlts an&‘é?fﬂféﬂﬂﬁo@fugﬁ st the E)FBdu%tlbn Bf a
sio tolerable salt or a prodrug thereof,

pharra@cemcals Irﬁhbltlna@étacmraqa a5 ferjafiuencingsblood asigutagion;TinBammatory

respo% n%%ﬂ)tﬁ'cﬁlgi%g% ho‘e)rr{Pghfﬁ(ﬁ?éyeér?ﬁrgﬁhyfl%ls (ﬂ‘gpgﬁiese%sfef tﬁ% ioned above or

belowp forsdxampts fortHe/prodb@iondfphashicuticdld for thidweFapy apdrptgphylaxis of
for the production of pharmaceuticals for inhibition

cardmﬁswéa;rtdbﬁord@s dhrorr@bothqllgéﬁ@awg oprestosesafia iaverion also relates to

e o BT s ESREE 1y ARRLELE B st
and/(mthelbﬁllodmgsffaf thexwhibitienfod factdreXar dolviafluencind blood coagulation or

E ut| Isfor the therapy and prophyl axi s of
fibring pie (P4 465 1heranrios Sreplveaxis G ok tlsessomEatiefieskaboue op below, for

examg%%ﬁgs%iﬁz%% t}%ﬁa&iy%ﬂt rbﬁ’r&l)?{lri c5 1&;3?&1!%&6{%03 éljgetpﬁtﬁ'ﬁboembollc
d |sea$ﬂsy)s restemgsesahnd/tat mbﬂmdbbbtrsahteat aiating at such @urpgevidtiuging
r.the inhihitiop of factaor Xa or for (nfluencing

meth Jeusaid theraries A erophylays.The pyeseat igventign 3lsaure aﬂ@‘rtgpy
pharr95 eﬂh@ﬂ?ﬂéﬁéetxfoa ?rtﬂ%&rﬁbﬁ%@ﬁ?ﬁoﬁﬁ%&{hﬁﬂ?ﬁv@aﬁ%&tﬂﬁ an effective
amoqnlt opdtyleast ose odmpaurdl afithe farralaedi arda ded/or its physiologically tolerable

salts %{H/&ntgsgqeﬁgﬁ{ggg]?ﬁdd[@grg es o r{}%ﬁ':ﬁ) ggﬁgqséhypﬂ&aﬁgepi t)lgggrner i.e.
one W&@gﬁaﬁnﬁceﬁﬁda@y%&b@éﬂl@érﬁ@ﬂsuBEl%ﬁEBﬁ'oﬁ‘)éképleEﬁeand/or auxiliary

present invention also relates to pharnaceutical
substpireepar additives. (or phar maceutical conpositions) which
contain an effective anount of at |east one conpound
of the fornulae I or la and/or its physiologically
The inv@n€ibaBlse relars tGthrNament 6f diseast $axes suthad@bhb@ialttRrombus
customary pharnmaceutically acceptable carrier, i. e.
formagios, acuterecadial inderstion,cuistapleanginm, typmbeambplism, acute vessel

cosu BB AEE S G RHFI G BB B e P oy
angioplustyt (PEEY) Teansient ischegia agadlispdtfske sinedimitseriietiiditation or bypass
thronbus formation, acute rTyocardl al infarction,

grafting of tsiceraagy erpertpheatpBenesoVessehlumia Bakrewing) restenosis post
cororahPstVeho ﬁ'sc‘a%%?épﬂﬁs‘?g nidihfdn ﬁ‘creomglcma'rggé %ﬁ@%ﬁy% long-term

per cut aneo 'um na coronar

hemddRi|g3#s) patientsppathalogicsth foenbus feimawfﬁoccsﬁrmﬁgkﬂ;the veins of the lower
' aud atl on or bypass of the

intermttent cl
extrew&aeéri&}'gwlas ab@}mwﬁ agee Qi higispegsry, %fg@%glq FAMAGYS formation
occurPRE P \Rins'df HERAR ExtRASities following abdominal, knee and hip surgery, a

risk of pulmonary thromboembolism, or disseminated systemic intravascular coagulatopathy

occurring in vascular systems during septic shock, certain viral infections or cancer.
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coronary or venous angi opl asty, mai ntenance of
vascul ar access patency in long-term henodial ysis
w@anteanes1 pat hol ogi ¢ t hronbus formati on occur PCTYEP2006/004255
the veins of the lower extremties follow ng
abdom nal, knee or hip surgeyy, pathol ogic thronmbus
formation 30 occurring in the veins of the | ower
extrenm ties follow ng abdom nal, knee and hip surgery,
a ris f, pul nonar hr onboe is or di sse nat ed
The c§aouriiso Hhe Pisoae eation GAyasapg Bty e an ity matory
respoHs’i:S ExtinfleSuSheeTfic BidbrdRe: fSEiel tFeatieftor Fp&?f‘ié@éﬁs cYﬂvWﬁkh the
I nfections or cancer. WO 2006/ 122661 P2006/ 004255
compaundsiod theofopoutatd ovfla ta”rebqamsed @ng carnnantheart diseasea hyocdrdial
infarcEiS 8 to reduyce an I resy I
infarcd 3 it AL Cl e R, F TR EREE e eppun PR ngioplasty
like PYEN, cabu& h&piraIFpPaKes s?ridrbm@ althigaR fémﬁé ahadiseéinmﬁted
used are coronary heart disease, nyocardi al
intravasdular ctating disergien £xpeples of eelatedh conplications asseciatied withourgery are

thronFAEHTINE e VERGRY hap e DX By RARoRE e e afclEfpTiowihg surgery.
failure and di ssem nated intravascular clotting

di sorder. Exanples of related conplications associated
The cqmpwryi;@,éhg/foamglaetlwdmmd;ﬂngmnlwgol@g@pllwtglefablndalts and their

ro Tk B 1RG0 S R, 4 MR r o humans

as phdreiceutidayssfopthegamadr propiylaxisabh€y @albeadavidistdied on Ukir own orin
prodrugs can be adm nistered to animals, preferabl

mixtuggswith ane anpthenordathe tormaaf pharmagetticl pseparations, whic permlt
enter@%?g?e%‘?é‘rﬁl&c%ﬁlsftl%ﬁ? herapy or prophylaxis. They can
e adm nistered on their own, or in mxtures with one
another or in the form of phar maceutical prepar atl ons

ﬁlm ch permt enteral or parenteral adm nistratio
The p Wé"%?ﬁ%?ﬁé’ic%"th%@'"ébﬁﬁe%efaﬁmmhﬁm g Bredpyrny of ptﬁlﬁ. tablets

Iacqu??é@%l@ts' {baﬁbetgf)fé'i%?etngf&l hatd ab&?%;ﬁgélat n c?%%@r%‘ﬂjtlons syrups,

I'ets,” coate granu
emuIgmsatuspglmswrearosekrhlxturemi\dnﬂmlsmnon heweler| camsalso be carried out

rectlfo i F5ambIEaA e GO SLRROStEHE G PATCBIaIN {07 okgPble intravenously
intrarﬁffs%mél IZ or Fulﬁt!?:?adfe%ﬂ}/1 Qh RS iREL o somtlc{ﬁ@'b? (He6<iAM Lofutions,
or ex e i ntravenously, intranmuscul
microsagso Iﬂsanaﬂams 9y rads, driperdutameoastlyion mmctallwlfos e)kam;nle rs therform of
... infusion solytions crocapsul es,
ointmege ol o IRcEitEn 96 M VDR P, CAFRPle 3 Uidaizpiat aprgsols or nasal
sprays.he formof ointnents, solutions or tinctures, or in
ot her ways, for exanple in the formof aerosols or
The phalsmaceubciﬂ ay@aralﬁmsphtaxrdnag duthednventiopmae ataparesl in a manner known

per sqTibaMifigh toDoe ed i heizRt ol Fudt SRENT Acibabid R Ghorganic
and/dmﬂgarmq%uﬁe@ Bking u3ed RPIIMich 10H8E CompPel BHis)iof th?e‘Sfo?fndra@n orla
organic carriers being used in addition to the

and/%mﬁbgwbwmw&ﬁglqaﬂw talesmhie sais andier its(theiripragtrugs. Sor the production of

pills, eqbheet }) %&IQ g%ff_:g Jg%%tﬂi)fa:?gﬁlg? |tiﬁl)(%s?|b?e&%/q%g f'oF §xample lactose,
cornstaréh Qﬁ@erlvﬁﬂ%setﬁerbab kA, Steand ahdrod itg el bre. capieslfessoft gelatin

i S possible to use for exarrP | act ose,
capsules and suppositories are, for example, fats, waxes, semisolid and liquid polyols, natural
or hardened oils, etc. Suitable carriers for the production of solutions, for example injection
solutions, or of emulsions or syrups are, for example, water, saline, alcohols, glycerol, polyols,
sucrose, invert sugar, glucose, vegetable oils, etc. Suitable carriers for microcapsules, implants

or rods are, for example, copolymers of glycolic acid and lactic acid. The pharmaceutical
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cornstarch or derivatives thereof, talc, stearic acid
or its salts, etc. Carriers for soft gelatin capsules
wa@paeaedspnsi tories are, for exanple, fats, waxBGT/EP2006/004255

sem solid and liquid polyols, natural 30 or hardened

oil's, etc. Suitable carriersyfor the production of

sol utions, for exanple injection solutions, or of

enul si ons or syrups are, for exanple, water, saline,

al cohol s, cero ol vol s, cros nvert su r,
prepag?msr@rmaﬂxg Hainabelt Q5 %0190 %hy paig b obthechipeupgy o the
formdgg% [ P@ﬁe%?lglcgﬁheur Wﬁléﬁ%aé? éofgﬁagﬁ %{Izi@ agﬁgﬁlt@&?%ﬁlg& The amount
of thqoam'wamgeedlemmf th’ﬁommfde]lm%and?@ﬂ' itEpRBEtOHOAY alerabie salts and/or

its pr&é{egar § agﬂ%{g . ﬁé%%@%t%g%?%%lﬁmﬁrg@é)%tt)cgg%%ar%g% about 1000
mg, pRéeTdfably ﬁ@rﬁ'a‘bo@f‘yﬁig%%%&taédoym?(" erabl e salts and/or
thei r prodrugs. The anount the active ingredient
of the formulae | or la and/or its physiologically
ol erable salts and/or. .its rodu in,t . . .
in adifioR 18 e qReimafAS At e ErrRbRRE b anden B abesitogically
accep“ﬁblé Qalﬁ%ldVor]ﬂ?Q&ugé'_’aﬁﬂJto &Fﬁéﬁhﬁﬁbﬁce@ﬂ‘h@pﬂ@ﬁ#ﬁceﬁtl@ ph?baratlons
about ng. dition to the active ingredients of
can cemiairs addmvaaéuqh ajr fqr;gxamglﬁoﬁiIqrhed|$|nq§gga@tsobugi|etsalubylcants wetting

seen S ARARL iRl AR R S B8 g, aromatzrs
thick@rfend, dilnemd i dffey egbstanebs, 86lveritd,rsoRma RS agdnitd fof béhieving a depot
di sintegrants, binders, lubricants, wetting 10 ag_ents

effects saltsifor altaring thernsnotiq pressure; ceating agentses angwséwh ey can also
conta‘g?*v% &nkﬁr%éogrfﬁéoﬂnggg&he%mgé Fff 22 %J/Bt g‘@ﬁrg)ﬁ§l§1t2)|gg§ally tolerable

ents ances

salts agifot thefrproduigs. e casg asphdemateutiealf greparatioh tenthink two or more
alt ri t he sm)tl cégressure coat i ng agents or
COMpRHAdY smr@ %b@r lacthe selegiongfiibaindividual spmpgurds can aim at a

specnﬁﬁ & orggalrgg cf)@gltcélloﬂergg%%?tﬁe gﬁatrh%tel.gﬂg feﬁérit}?ibﬁ. For example, a
hlghlppotdznthmnpcbuncbaﬁleaahqmnardma:tmﬂ ofmhopmwelreabnmimed with a long-acting

cont ai two. or unds of the for ae | or .
compognd of [oves patance D 6 flexBuy B .nwta@mlthdsm%hwagu Shpicaptsubstituents
in thc.a orfipoiHiR ©f oM ERa ! br I%@ﬁfo%%%@ﬂ'd‘éﬁ of%ﬁfrbL@veﬁFhéﬁ]@loglcal and

arnmaceutical preparation. For exanple
phymp@thﬁﬂ"c_&hn‘pptﬂllds of thi camsbmmdseandcthuaalllaws the sde¢t|ocmmfrxagh desired

b d th l
compRgpgn Eyrihimacte, B0 oM 35 L ene AL oLty Bl itge g la andlor
a phy@fb%gk%“?ftoléllébﬁkh%ﬂio? lts'p?odrhg tﬁ@ @HQHH&%uﬂEaIbF@a ratlons can also

rmul ae or great deal of control ove
contatnmanb ootrmge cﬁnler ﬁwmmtlmibyszrmoom&ﬁlcdly qatm@mgtades\tsaf
t he conpounds and thus allows the selection of such

desired conpounds. Furthernore, in addition to at

Wherl @sd tHentenfpdR@6the forklifad 8T kifed dse@hin MaryaniHi® widelimits and, as
physiologically tolerable salt and/or its prodrug, the

is cusporaarysndus keewn m@p@hmwmss toale wlited to &lmwmdlvrdt@heortditlons in each

e

and de0éritylofithel disasd B idwgeaiod, QmQ&B mcde)andi the Bd’heﬂméQ)f ladmidistration, or
and, as is customary and is known to the ysi_ci an,

on whethggamacuse pe eopis ceh@tlpﬁeﬁ tyqaderhor woethet mr@nhylams s4a¥ried out. An
apprgﬂggelct?‘-f*igfsé%le cgﬁﬁgegéﬁhsﬂﬁ@ﬁﬂﬂi clifi E’a[l agﬁﬂﬁ%@s wéll koW in the medical

I'C°CO ture
art. In general, the dally dose for achlevmg the desired results in an adult weighing about 75
kg is from 0.01 mg/kg to 100 mg/kg, preferably from 0.1 mg/kg to 50 mg/kg, in particular from

0.1 mg/kg to 10 mg/kg, (in each case in mg per kg of body weight). The daily dose can be
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and severity of the disease to be treated, on the node

and the schedul e of adm nistration, or on whether an
wa@ewba2s61 chronic condition is treated or whet PET/EP2006/004255

prophylaxis is carried out. An 30 appropriate dosage

can be established using cligcal approaches well

known in the nedical art. In general, the daily dose

for achieving the desired results in an adult weighing

leId%f & gwguﬁpkglr(ﬁ} ; %cfgs[ego émfnl% ofqg),f % gt,i\%%fsgg’ﬁqmgmtérinto several,'
for eﬁaﬁﬁﬂ'& 23 %Wah%?hﬂn%@ﬁﬂ&éfgﬂ? uiu‘g" d%ﬁ%iﬁ%éﬁ%d?vi&@al%havior it may

ose can
be nezes@mmﬂ%atemammiﬁﬂromshddaﬁlydkﬁe indicated.
particular in the case of the adm nistration of

relatively large anounts, into several, for exanple
A con?poufﬁdQJT tife foplﬂmaeél@mi‘éa?\tdlﬁ)t é&ﬁﬁtag@o%s%éﬁlsed 4eRR %ﬂtl tgulant
on individ behavior it ma necessary to devia

outsudmwamdsndualdimmmnmls an eﬁnctlheamauhyofdwmpmmdadttlwmvsnnon can

d,of
be coflA AL 8HyY BEWrCREba Simpedh predetfiteaiaton of e dloog sample.

FurtheR @i céhfpeahd of e fﬁﬁﬁﬂlﬁb%r %norqfsfsﬁfﬁ ¢tancheaised 'i‘ér d?ﬁ%rﬁ)stlc purposes, for
conpound of the invention can be contacted a

exampleds in yitiprdiagnosesoand asampawxitiary pr bipehemisaligvastigationsofor example, a

come U B3R S 3 0 RAY 0801 s SR Bt

or to Balap@fetor Xb M a sebstariatly iparified Yorky, A cdmpanrg Qﬁtheaﬁfferﬂ”ﬁn can be
an auxiliary in biochem cal investi gatl ons.

labeled witpi fer example coraginisetonss and the labelad sempowid b%wtdaiiﬁ) fagtor Xa is
then U&%ﬁeh '?Js{ﬁ adgo acﬁngtﬂogqmefuﬁ ¥or gecpﬁgfﬁe% |8]¢Ia|f @ﬁélogh%a

at e or y puri
compfOOhmof ﬂnecfarmwluadoofa drlm%altrthenebf @n asedas a padird todetect the
for exanp a. radi oj sot ope, and.the | abel ed

Wi t h,
locat'eamﬁamwnb@hfﬁaowa petivityin Yo, 1§ VItFhieXdi¥ect ed using a
routi ne method useful for detecting the particul ar
| abel . Thus, a conpound of the fornulae | or la or a
Furtheﬂhbret therceafponads bicthe $@thudse Porla ebre bé asediedsaghthetieintérmediates for

ocatj on .or anount of factor Xa ivity in vjivo, in
the pwnamloarof@ihqr.ce@portms@ HEP3RHEWar 9@@‘1@&%@%@%@' 3chjge ingredients,

whicl 9fBHtS aﬂle %o %e%ﬂﬁbﬁn&?@ﬂh@%ﬁrﬁﬂﬁ%‘?@ﬂ IE for example b& introduction
|nterrre I at es e preparation o er compounds,

of substitypents ocmbdificationoaftfenctpimal greapsut i cal acti ve
i ngredients, which are obtainable fromthe conpounds
of the fornulae I or la, for exanple by introduction

The géfef sy%mb‘ik's&d’tﬁarhkés for f?bghﬁg 1 dothohdé Hfé‘ft‘il' iRPRY present invention

gr oups. genera synt hetT c sequences for prepari ng
are ouﬂmedmﬂmmpisgmn heh)vt rBotrpmsmianatmezﬁ,tarmlrtheacwal procedure
ut exa .ven

for, @ barigiS pnsits ! ThEPRST EReBld Pr st here GPerapriate. The

followidgieRatApRS BRGhendEd td1Be ﬁfeease ﬂtustré‘ﬁ(@ﬁf'tﬁ’@pn%&ﬁtdﬁ\%h‘hbh%d not
where a progrl ate. The 25 follow n? exanpl es are

limitingteergeldnteithpescape ef spifit. Wb@,&ervuth Sl st the e willggadity understand that

w45 ot sl g B0k W FBIS 8f Be usea o
syntheside et @hthouhds of thepywenteinv@itionns of the conditions
and processes described in the exanples can be used to

It is Wﬁtm that ¢haagesdhpimaet sybstentalfyradlesithe apthdtyaf dhe various
embodiments of this invention are included within the invention disclosed herein. Thus, the
following examples are intended to illustrate but not limit the present invention.

Examples
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It is understood that changes that do not
substantially affect the activity of the various 30
wepwodeasent s of this invention are included w POI/BRP100&004255
i nvention disclosed herein. Thus, the follow ng
exanples are intended to illystrate but not Iimt the
present invention. Exanples WO 2006/ 122661
PCT/ EP2006/ 004255 44 Wien in the final step of the
S, si,s . of a conpound ,an acid such
Wherg hiths 675 t0¢ e thesis of grepmpoiipd an gFidzueh s trifluospaggtic acid,
formlerargg or agétlcecf&méseuéé'ﬁ Sfdr Efdr@#lh‘ Wh@ﬁ‘iﬁfl &roﬁ&'tﬁ amSWas (fmployed to

renove a oup o en a conp

remopeia tBu grduby)r whenna:bngloapdlyvaslpun@echbly dirumtograﬂhyah.mg an eluent
contain aC|d in sone gases,, dependi n

whict] (RGBPE Sueh At asith 4 saume eases, SRBEndiRs 6 thevivgran pceurg, for

examf)feetﬁé %efiz"l)! gpﬂ fr@éi@cd-’r‘?ﬁlg p‘f&% ﬂﬁg’&‘rﬁ%u‘ﬁ@%ﬁ%ﬁ'lﬁ@@?artlﬁlly or

in the formof a sa
compdnielu lmﬁm‘prm@lf aealanbtre acmi uskd, fboemnmleumﬁweafoen iof theecaceitic acid

I d I
s, ek 1 loRht s ot ARBARERLaGn 3k, o5k 1
Abbrdviditiond Qsed: 2' - bi s(di phenyl phoshi no-1, 1' - bi napht hyl

Bi nap Bi s-(0oxo0-3-oxazolidinyl)- phosphoryl chl ori de
tert-Bgtyb- CI  di benzyl i denacet one dba Di chl or orfBuhane DCM

22 AMREAAS P DX, 15, Ot pigaghery

Bis- (oﬂo@tdxaimmaml rmi@y;shcgk/rsmld?M%P N, N- D net hyl fggpreim de DVF
Di net hyl sul foxi de

dibengylidengrelogg phenyl phosphi no) f err ocene DPP' Fiba
%?Eenzotrl azol-1-yl)-N,N,N , N
chh|$rowet yl ur oni um hexaf | uor ophosphat e HA'I%: Li t hi um
Dicyctbhegydearhodiimidede LDA N-Bronpsucci ni m de NiE 25
. N-Chl grosucci.nim de NCS NI odosuccinimde N S
Diethylpbosphomd Cpaide ne NEM DEPC

Diisopropylethylamine DIPEA
4-Dimethyaminopyridine DMAP
N,N-Dimethylformamide DMF
Dimethylsulfoxide DMSO
1,1"-Bis(diphenylphosphino)ferrocene DPPF
0-(7-Azabenzotriazol-1-yl)-N,N,N',N'-
tetramethyluronium-hexafluorophosphate HATU
Lithium diisopropylamide LDA
N-Bromosuccinimide NBS
N-Chlorosuccinimide NCS
N-lodosuccinimide NIS
N-Ethylmorpholine NEM
Methanol MeOH

Room temperature 20 °Cto 25 °C RT

Saturated sat.
Tetrahydrofuran THF

Trifluoroacetic acid TFA
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Met hanol MeOH Room tenperature 20 Cto 25 C RT 30

Saturated sat. Tetrahydrofuran THE Trifluoroacetic
wa@eédod/ 1736/ WO 2006/ 122661 PCT/ EP2006/ 004255  45PCT/EP2006/004255

0- (( Et hoxycar bonyl ) cyanomnet hyl eneani no)

N, N, N, N -tetramet hyl uroni umg4 etrafl uoroborate TOTU 5

Exanpl e 1: 5-Chl oro-thi ophene-2-carboxylic acid

[ 2-(1-isopropyl-piperidin-4-ylsulfanoyl)- ethyl]-

i d .
O-( Et@o%ifrgb%ylw@oin%thgpmlao)— T soi ndol - 2-yl ) - et hanesul f oni ¢

NN, NI ﬂetﬁalnétﬁﬂﬂfdmdﬁné’ﬂrﬁﬁfdr%d?afé yl)- amde kgig g (7.032
mol ) 1-1sopropyl - pi peri di n-4-yl ani ne (commercially

avai |l abl e, or obtainable as 10 described in EP
1479676) was dissolved in 100 m dichl oronet hane.
Subsequently 1.38 m (1.1 equiv.)

Examgleﬂs @Fg?gﬂxgﬁﬁbﬁgﬁgzﬁa@gﬂldg zgzlﬁa] !jza(]ﬁ%o%r&[?yl-%lr(ehdin -£9KuMamoy!)-

ethyl]2ar_y1||qe, et hanesul fonyl chloride (conmmercially avail abl e)

N S e e R

Maxiige e was dil ut ed with 100 nml dichl oronmet hane and
washed with 150 wat er. The organi c phase was then
1.00 g HRadnmsl) ngqprqm(b-pmerldfn -4 ylaaipe ggmmqp@ljy available, or obtainable as

descri’ﬂ@ E%E?%% ga VF@m)v aq W!)PQpﬁ)éblﬁgﬁr\?&yﬁggeq%eﬁ{ly1 38 mi (1.1

equnv&)‘damﬂrawlemylaﬁﬂ@é (D1PENY QA ZHQ%S(S Uregjue\e(13-didgo-2,3(dihytro-isoindol-
- di hydr o-i soi ndol - beeﬁ et hanesul fonic acid
a

2-yl)- f(thaneéeléwaﬁyhloﬁﬂ@éaomercmllmw werezaddgd. Thegigsultiag mixture was
sture@% h it r%loﬂ1 tefn %g?tgrévﬁﬂéﬁc%mplet\éétonvgfﬁgn théfhiltlile was diluted with

ANeSUT TONT ¢
100 n(lIl-mfﬂmpnmblydnemrqda/oastlemwﬁh)nlsl)mrwaier Thd 8rganicphase wadithen washed

. d . . . . .
with ﬁ({okjrmf@f-@hamtqﬁaﬁdd}l%ﬁoilgmnrﬂm fl@llywthebm D&ying eyar@nhydrous
Mes0Gand st pa oh e tuent b Aiahgrationhitersedloes pibtiude e 2013

ool N BRSPS bbb g e s

IlghtmlmeSm\l\laS sti rf\$@|dﬁ1.4®@ C for 72 h.mJ s+)meérEd380.
precipitate was filtered off. The 25 filtrate was

concentrated under reduced pressure. The resulting

i) r%SArqHﬁ) é&’ﬁﬁé‘s&ff&’rhé&bht@g?g@pﬁ@p@djﬁgWé:ﬂ.d%oo m DV

to renove € excess

2.48 g?(66831 mmoda)tmmmeb(ll 3-dioke-13edibydra-isoindol-2-yl)-ethanesulfonic acid (1-
|sopr<&y| B{q%gégw-g y earnl% IgR@?e |sgpd)veré] l%/(éo%ﬁg%ﬁ;)l?gq%l 26e5,-3 @260 eggiv.) of a 1M
hydrd[zizd_e)SfﬁlltggLﬁggytahg I"‘lg{g | n_%ﬁﬂgﬁ(?@#%&%ﬁy ;cﬁnc ?]aﬁi pere added. The
resulting mixture was stirred at 60 °C for 72 h. The formed precipitate was filtered off. The
filtrate was concentrated under reduced pressure. The resulting residue was co-distilled three
times with 200 mi DMF to remove the excess hydrazine. Crude 2-amino-ethanesulfonic acid (1-
isopropyl-piperidin-4-yl)-amide was obtained as a colorless oil. Yield: 2.00 g

MS (ES*): m/e = 250 .

iii) 5-Chloro-thiophene-2-carboxylic acid [2-(1-isopropyl-piperidin-4-ylsulfamoyl)-ethyl]-

amide
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am de WD 2006/ 122661 PCT/ EP2006/ 004255 46 To a

solution of 1.87 g (1.75 equiv.)
wG2@kal12266t t hi ophene- 2- carboxylic acid in 50 m PONVEP2086/€04255

added 4.39 g (1.75 equiv.) HATU and 3.35 mM (3 equiv.)

DI PEA. The resulting m xturegmas stirred for 30 mn

at roomtenperature. Subsequently a solution of 1.64 g

(6.58 mmol ) 2-am no- ethanesul fonic acid

Toa g‘éﬁﬁl' SOW %ﬁ%@do ﬁeé'tsﬁ\'m%gh kaf)tt%(iga??&gr&ﬁ@c ?@é dn t5Prfgl DMF were
addeds %9 ? 7‘5‘@35@ ) HATE%n@13. 308 3t lﬁ“’l‘:’ efh‘é‘f@ﬂ‘t{ %‘ﬁuﬁunt% was stirred

concentr at under reduced pressure. The reées
for 3@ agindaterooas terakenatu:p Subseqtmdtlyaa:emlatlen ahd .64 gl(6. Gsedmol) 2-amino-

I tr, Shed tu
ethangiifanic a6 (Fis6RTOPY R ek BB s 1Rt (gqiit) PARER in 20 mi
DMF W3R ?d’dé‘ao%eplté@élﬁn?ymwnﬁ@t WS{‘Tane& haterddm tﬁnggratl%frﬁe%vernlght and

HCl - sol ution. Separation of the aqueous pha
concendtiatest unr!;ertrethjcpdi pressm, Tige tegulting a¢sidyret wasi takeraup in ethyl acetate and

fi“ﬁﬂ?@ﬂ&?ﬁ"ﬁ%&%ﬁﬁ%ﬂfﬁe i surede NHERgRe ol Phesudts product was

extragg fg&h%@@ggél?sgﬁgq%fe g&gkg%a?t&r\lg%g/ﬁﬁm bqtlll%l-%'&ﬂﬁon Separation of the

aque@ascﬁﬂa@é Q‘hbﬁ“aﬁﬁﬁﬁﬂﬁﬂ% EW&QWBY @reaﬁﬁérﬁ wuth a saturated NaHCO3-solution
-1 sopropyl - pi peridin-4-ylsul famoyl)-ethyl]-

and ﬁmséiﬁjeni:lr@-@ktr&lﬂfohf wRAtethyl m&técﬁﬁb@fﬂqw)’pro@u&ﬂﬁcﬂt ihV@he organic
RP- HPLCagCI—BCN/ H20 gradient + 0O

phase. (opegntraign; Wean@qce@mgersmrnmﬁog}ed ¢rude Sichipro-thiophene-2-carboxylic

acid Qﬁ;%ﬁ%@fg&%rlgﬂ\vﬁyé{f%rﬁ@lk@hg?%{dﬁlgﬁ%ﬁgﬁﬁ{ﬂgoh %@aé Zfl’chleved by
preparhiiver RPPPLL %H%CWHﬁlbﬂg@édieﬁth#QDh%ﬂ?F/@ Qr’dfdh@lis}ﬁlbﬁ addi tfansformation
[ 2- (1-isopropyl -pi peridin-4-ylsul fanmoyl )-ethyl]- am de

into itschydradhéoidesape ﬁreatrtla:lcdnypduadctlarcglorless amorphous solid. Yield: 1.76 g
5-chl oro-t hwﬂwgge % c% chloride with 2-am no-
et hanesul f o EaTi /e , C oro pattern.
(1-isopropyl -piperidin-4-yl)-amde: 20 iv)

5- Chl or o-t hi ophene- 2- carboxylic acid
5-Chlp-thiopheop2apsdoxpliqeeid [2i(h-isbpydmyl:pipandint-4- ylemlhaym}yl -dhyl@mide can

o150 R Pard Y KRR - OISV AP A G2 F o] R BRGF WS-

etharﬁ.‘@@'lfdr’ﬁ@ad"63€‘l115é;!»r’69ylfﬂliﬁ‘}r@h’nf?4\1‘¢5I‘)5an'i|€@l uxed for 1 h. The

reaction m xture was concentrated under reduced
) Sthderdthiophede-Riearhoxylid acichR-(1 dsoipcany|-piperidin-4tylsulfdrayd)-ethyl]- amide

ti ith 150
8.2 8& £ R T hiatkiorhane 2ot fstid e sSosiuit 5,26 it (Pequiv)
thlongﬁ&la ridé"@hd tt@‘reé\hﬂﬁ%nﬁhﬁﬁé wakeflixtdefor 1 h. The reaction mixture was
| or o-t hi ophene carbonyl chloride were dissolved

concemra@@bumﬂerawced |P&$Fld’ﬁ@ﬁdtth%tfﬂ§mélﬁa resiryl easmastco-didtilledithree times

it 13y R B B oo S PLTEAN R,

9.64 Q(38d7 thindl)sofpbovydbtaipied efudei ScHonstth ro@h‘eﬁ’@ZJCiilrbBﬁylf&Ionde were
di chl or onet hane were added. The reaction m xtur

dissolyed éma@ mi abs,gdichioremethane aedsedled ta €°C. Ambteanﬁatum%S ml (1.3
co FOPEA B TSp o83 S Gl it pprom
piperidiganilcarhighgém 20vard dwhhltﬁdmﬂmneavdn@'dddnds Thé@ﬁfﬁomm&ture was allowed

concentrated under reduced pressure. Final
to wasm-tosrPeR P BReIHUTE|- gitﬁr gﬁr @%lpa%@ﬂure was washed with 100 ml of a
saturated NaHCOs-solution. After phase separation the organic layer was dried over anhydrous

MgS04 and concentrated under reduced pressure. Final purification by flash chromatography



10

15

20

25

30

WD 2006/ 122661 PCT/ EP2006/ 004255 47 on silica ge
(eluent: ethyl acetate / nethanol) gave pure

w6 2a@kal12266t t hi ophene- 2- carboxylic acid PCT/EP2006/004255
[2-(1-1isopropyl-piperidin-4-ylsul fanoyl)-ethyl]- am de
as a colorless solid. Yield:¢ﬁ.5 g M5 (ESt+): W = 394,
chloro pattern. 5 For 5-chl oro-thiophene-2-carboxylic
acid [2-(1-isopropyl-piperidin-4-ylsulfanoyl)-ethyl]-

' sever al ne salts coul d be obtained:

on silig, .ggﬁ(fhwﬂr:@t%y' ﬁ%@f{ﬁ}%m@z gavg ﬂﬂfea5'é€'°FPaI*lé%R"@,ne'12-éarbOXY"C acid

] ; r ' d as
21 BB iper it Sy B DR B IRIEERR 27
Yield{®5g1- i sopropyl - pM$p(EST)dinfe 4394 sahlldramaitedn. et hyl ] - ami de

10 fumarate : 300 ng (0.76 mml ) of pure

5-chl or o-t hi ophene- 2-carboxylic acid

B B a) L di . f . - .

For S-cRIoL USRI SORRE ocl 1o Lrisehrail M A Aoyl cthy- amide
severgopnystallind safta cowld deiobtainel: Saéxaaghlé a hpdrnothloride fofmaBatei maleate,
.. _.,acetone and 0.1 m water, were added dropw se. After
Ctratgg h the formed precipitate was filtered off and

The dl“igf%:ljlﬁfé Wa?atggﬁbp?éﬂa%@ﬁb%\@ing:—rhe filter residue was

ried at under vacuo to0 give crystalline

v)  S55ChieroghipphhRinepitarbexgicaaidiadx{isoprapyl-pipeddipi4-ylsulfamoyl)-ethyl]- amide
fi i ﬁf{ﬁropyl - pi peridin-4-yl sul fanoyl)-ethyl]- am de
YO St e Yield: 226 ng . Exanple 2:
300 nfg (O1l6ah Arol) loif pRREERISrochidpheb-2Gaffoxdic acid 52-(1-isopropyl-|piperidin-4-
2- (1-cycl opropyl - pi peridi n-4-yl sul T anoy| 20 et hty ]-
ylsulfamiogle-ethyl]- amide were dissolved in 1.5 ml acetone. 88.4 mg (1 equiv.) fumaric acid,

. Ci1 Al L . P 5. ] £ qui

dlssolggtlf gp % T%t@@otgérrﬁk%e?%\%aglrd: 03? hﬂ%keyrr yXJe)aq%‘aég%%ﬁMse AReF48 h the

formétt frbcipitblecwas-filtePedloffynld wastrediwittpd md cild)acetonemsUiited nesidue was
. aci doél- cycl opropyl - pi per.idin-4- g}l\,) -am de was &

dried @t 8p 3¢ HRdesvagip Wrgiyegyiiallipe S«blone-thiggheneskcarbexylic agid [2-(1-

.isor)rm%eﬁg?"ajé§/¥|s.ﬁfé%é‘i§'¥3§f‘{ﬁ'j‘%ig’§?ﬁ"ﬂgrafegbt( ;-_I ﬁaml ?as

Yieldoz2sanghed in EP 1479676) and 300 ng (1 equiv.)
2- (1, 3-di oxo- 1, 3-di hydr o-i soi ndol - 2-yl ) - et hanesul f onyl
chloride. The product was obtained in crude formas a

Exam?lﬂj)i’.rzl_ ?héhrlé%?ng%' %cgﬁ?}?ﬂ%cgﬁz((%welépr%yfpiE&ﬁiin-ﬁgllsuIfamoyl)-
ethytly ainader opy| - pi peri di n-4-yl)-am de

) S de-semdal A e ghanesifonis agd (1pearagy-Biperidin-- I
3tidénal ogous procedure as described for exanple 1 ii)

starting from395 ng (1.05 mol ) crude 2-
2-(1,3¢-Rio8e-1j3edibydrodsaindo)-dryd)-dtBanasdlddnicagit Y 1-etclopnepyltbipenidin-4- yl)-amide

was p?%'bagry:(i%\é%é%h%@é&%&@%‘éﬁ%ﬂfbed%? éx%mpﬁie? 1 i)\égrting from 154 mg
(1.1 mmol) 1-cyclopropyl-piperidin-4-ylamine (obtainable as described in EP 1479676) and 300
mg (1 equiv.) 2-(1,3-dioxo-1,3-dihydro-isoindol-2-yl)-ethanesulfonyl chloride. The product was
obtained in crude form as a colorless foam.

Yield: 396 mg MS (ES*): m/e =378 .

ii) 2-Amino-ethanesulfonic acid (1-cyclopropyl-piperidin-4-yl)-amide
2-Amino-ethanesulfonic acid (1-cyclopropyl-piperidin-4-yl}-amide was prepared by an
analogous procedure as described for example 1 ii) starting from 395 mg (1.05 mmol) crude 2-

(1,3-dioxo-1,3-dihydro-isoindol-2-yl)-ethanesulfonic acid (1-cyclopropyl-piperidin-4- yl)-amide.
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48 The product was obtained as a colorless oil. Yield:
429 ng M5 (ES+): W = 248. iii)

wG2@al12266t t hi ophene- 2- carboxylic acid PCT/EP2006/004255
[ 2- (1-cycl opropyl - pi peridi n-4-yl sul fanoyl )-ethyl]- 5
am de 5-Chl oro-t hi ophene- 2- cz%r boxylic acid
[ 2- (1-cycl opropyl - pi peridi n-4-yl sul fanoyl )-ethyl]-
am de was prepared by an anal ogous procedure as

described  in example 1 iii).starting from339 ng (2 )
The peadisct was GR @aafﬂhoasﬁé%fe&ﬁ@-a%d& lic acid and 25815 (ES*):m/e
=248 (1.04 mmol) 2-am no-ethanesulfonic acid

(1-cycl opropyl - pi peri din-4-yl)-am de. Final

purification by preparative RP-HPLC 10 ( CH3CN H20
radient + 0.1 % TFEA) gave e
iii) g_Sé Ilqupgbpﬁﬁsrbqié)ﬁ%r_bggg%@%W@ﬁg%rgpﬁl-ﬂ;(eil_d|n-4-ylsuIfamoyl)-ethyl]-

cwrligPr opyl - pi peri din-4-yl sul fanoyl )-ethyl]- am de.

The title conpound was obtained as its. .
5-Chlerpithiopbenga2-carhowylicracidd2 1 -ofcleprepyl-pipesidin-diybsu famay)-ethyl]- amide

was pfEiaFcl 6 an atalodins peoceliR Fdesribeiin siarale 0B fBm.339 me 2
equivdSLAIdrd-thiophércOREABYkyl iR labiddndi 2584ng (1)04 W kfdY) 2-amino-ethanesulfonic
sul fanmoyl ] - ethyl}-am de i

acid ({-tydlepsppdmyperisiindryijainide-Rnal pysficationdbyueparative RP-H8L € r
(e BBl S Dl Tl e A nBP i ioRnens - b iagd (240
cvcofSpribipdiait A FEaltel LN M BTT AP b did s pinggas it

trifluerbhcetate im foxeoflanadoridseamerphious materidlr ol . Miedy B8uhgi ng  MS

+‘nif(t_ure s stirred for 2.5 h at room tenperature.
(ES*): /e &t 3% APIPER RAtESRver si on the nixture was washed with

50 mM water. The organic phase was concentrated under
vacuo to give crude

Example-3: s o b @ydgrio-thigphen et marboyylic-acat {24 (fi-isopropyl-pipéridih-4-yl)-methyl-
ester as,a,colorless, crystalline material. Yield:
4.%&“@@/‘5%'@%’!"% = 215. 25ii)

)y (he e RARSAIRE DM act Vst ne 100 m

)P e ALy bk o B e "y

To a sohutios-of 50003128 2as ok G tisqnyepylwipdridin-4 ytamioa dévydrethBEidg and 12.88

ml (4 ?gﬁlllyblg@étgylgﬁ\m V"n)koﬁerprblgq@{ g%&%ﬁ%wgﬁrygﬁ&zizmﬁ% equiv.) ethyl

chlorgforfgtenaider teﬁ?e@it&i'ré dontrbl. heFeduliPhglBixtive!was stirred for 2.5 h at room
(1-isopropyl 30 piperidin-4-yl)-carbamc acid ethyl )

temperatwe. Eﬁﬁf@om@m coersionthieguixtuie wah washesuvith hgymhiwaterr Ehe organic

s s e LGS B Bl o F Gl BSOS PR hparmic aci
ethyl @5t@r 4 cdtbrtdsy! @ystalbing gfatediagd for further 2h. The
reaction m xture was cooled and, carefully, 14 WO

Yieldphd®s122661 PCT/ IMRESH moaz245. 49

ii) (1-Isopropyl-piperidin-4-yl}-methyl-amine

100 ml absolute diethyl ether were placed in a dry three-necked flask equipped with a
condenser. 4.35 g LiAlH4 (6 equiv.) were added and the mixture was stirred at room
temperature under an argon atmosphere. Carefully, 4.10 g (19.13 mmol) (1-isopropyl-
piperidin-4-yl)-carbamic acid ethyl ester were added portionwise and the resulting mixture was
refluxed for 7 h. Since the conversion was not complete, 1.00 g (=~ 1.4 equiv.) LiAlH4 was added

and the mixture was refluxed for further 2h. The reaction mixture was cooled and, carefully, 14
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m water were added dropw se over a 20-m nute period.
The m xture was diluted with 40 Ml water and 50 m
wa@vbhyleoet her. The phases were separated. ThePEERIOG 004255
phase (suspension) was treated with a 10%
NaOH sol uti on and washed tw with 100 ml di et hyl
ether. The organic phases were conbi ned, dried over
anhydrous Na2SO4 and concentrated under reduced 5
pr r I pr ed as
ml wa@gﬁ@%ﬁgﬁ@ec@,ﬂﬁ;pﬁ%&%r a 28{%{% tvé/a nségga 'aup)mgjx\t/@rewaﬂglﬂutqd,vmh 40 ml
J
watera%glgi?(ﬁﬂlgfﬁgr dther. %Qggés‘%a I\nﬁPéf%ﬁ%at@d )fb% aﬁﬁéﬁﬂ?ﬁ% O(?lﬁ'p@nsmn
was treafedl vdthDa d)ﬂ%NhDB sdlmmdrandlvmhedibﬁlcéwnhﬂﬂemmahylle‘tlmsm The

organgy RYSSF TR SO FGREET BB gD a&ancs@aat#@'?mder reduced
pressu.?%am@ Gude | ?od%ha\ﬁs' d&ﬂanf]é@gﬁ &mrlﬁssm (1. 1vgm J%%bg

sopr op pI per i am ne and
( MSgB3t)vmje 2161, 3-
dioxo-1,3-dihydro-isoindoI-2-y|)-ethanesu|fony|
chl oride. 2-(1, 3-Di oxo-1, 3-di hydro-i soi ndol -

iii) ylz)(1 8t gk aldiRir6-isdfiddl- 1) le‘éwameaﬂvdnwéd@&w |96;§Poﬁyléﬂ|j|$€ridin-4-yl)-

hyl -am de was obtai ned 'as a ght 15 yell
methW'r&BhldC 385 ng M5 (ES+): W = 394 |v)

2-(1,3 IO)f%EglxﬁMneSEE{pﬁ)glyﬁ eﬁme&ul@mﬂld Q,{?%OPW piperidin-4-yl)- methyl-
amd@w&ﬁbu‘é@a%hﬁ%%ﬂaﬁd%ﬁh?p@@édhre as described for example 1 i) startin gfrom

(1-isopropyl-piperidin-4-yl)-nethyl-am de was prepare

171315 Gl mae] (ddwpsopyl-pinstdined-yi-meshylamieeiand 0@ rghbeeuit) 2-(1,3-

dioworf LB ARG E TR 1R, kLB sinygrogsoindol 2

yl)-etHaheb sl fomiOfyd (1Psdbp Y pipetidin-i-y)"ethiyl-amidedRas obtiified as a light
product was obtained as a yellowoil. Yield: 482 ng M5

yellow fagu).. Yipld: 385 o4, v) 5- chi MOIESHi BfseR842- car boxyl i ¢

{2-[(1-isopropyl-piperidin-4-yl)-nmethyl-sul fanoyl]- 25
iv) eRmthinoadthatesbH it @m@{’t—isombﬂrmpé?ndmmmméuhvl amidé

(1-is propyl perldln 4- sul f anoy
2Am@prf‘£ih§nesal nieasis &l ﬁ?@ﬁﬁY SUPE aﬁ yé)n'aﬁ%\gb r%aééumaéed by an
i

a"a'°?§“€‘g§|&{/d.“§')gg-§;ﬁ n@o tEI ophellﬁé-'%?%g XY Iig&%@%ﬁ%%n 2(13-
dipxoZEBdﬂud(dDLSQI&dm-‘myl) emauelﬂllfbnlcamd'(o—lmpmpyda-mﬂehdm-tc yBxanethyl-amide.

1-iso peri di n- -yI)-rrethI- m de. Fi nal
The pfoych Nes oD Icis 36 aAllev el by WHASRPAEve Rp.HPLC MS (ES'): mle
=264 CH3CN H20 gradient + 0.1 % TFA). After Iyophilisation

and transformation into its hydrochloride the title
conmpound was obtained as a colorl ess, anorphous

m}' @gorp\ég%p %6/- -_chﬁg%ylijc%l - 18@{)[%83 -5p5|§{§ﬁﬁ1ﬁiéy?)ldgéthnglfamoyl]-
ethylf’alﬁfdeor o-t hi ophene- 2- carboxylic acid
5- Chloro tﬂ'nolphleﬁg grcgrpb%lxylf)cl a%?dr{IZd[I(1n|sc-)pr-o>r;ill)p|r()erld|n %,-yl) -methyl-sulfamoyl]- ethyl}-
amide was prepared by an analogous procedure as described for example 1iii) starting from
318 mg (2 equiv.) 5-chloro-thiophene-2-carboxylic acid and 258 mg (0.98 mmol) crude 2-
amino-ethanesulfonic acid (1-isopropyl-piperidin-4-yl)}-methyl-amide. Final purification was
achieved by preparative RP-HPLC (CH3CN/H>0 gradient + 0.1 % TFA). After lyophilisation and
transformation into its hydrochloride the title compound was obtained as a colorless,

amorphous solid.
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trifluoro- ethyl)-sulfanmoyl]-ethyl}-amde 5 i)
2-(1, 3- D oxo- 1, 3-di hydro-i soi ndol - 2-yl ) - et hanesul foni c
wa@edod/1¢2b6i sopr opyl - pi peri di n-4-yl) - PCT/EP2006/004255
(2,2,2-trifluoro-ethyl)-am de To a suspensi on of 448.2
ng (1.18 mol) 50
2- (1, 3-di oxo-1, 3-di hydro-i soi ndol - 2-yl ) - et hanesul f oni ¢
acid (1-isopropyl-piperidin-4-yl)- anmide and 489.7 ny
. equi v K2CO3 added 603.0 2.2
led:é@éi %-g) 2) 2 2- trl'\‘ﬁ (Egl)d@{enyﬁOB ch?oro pattern. o (
trifl uoromet hanesul fonate. The reaction m xture was 10
stirred at roomtenperature. After 48 h (50 %
Examplertvy er S-@igrotthmphiend- m-lcaarbm;dlccacldJ{tZe[(jl -isdpropAGpiparidiediyH2,2,2-

t d hed .t h t d
oD SRV BTN AR e ar e over
i) anhydrsieso- W%ﬁyo‘?&‘i’soﬁ%ﬁﬁm fe%ﬁa?fésﬂﬂmﬁ{ adi @giucs‘(%jropyl piperidin-4-yl)-

pressure. Final purlflcatlon was achi eve
pr(Zap,artaﬂum@ ¢dryIHRDde( CH3CN H20 grad| ent + 0. 1 % TFA) .

Toa sfrggge Od@%(t%g%g ﬂ\ﬂbarhrrﬁggz q,}g}lpm %Ilhy o- t|s"(31)}ndol X yﬁ eghanesulfonlc

id (#i t-pipRABRSHYI1-Aig aﬁdld897 (3 ) K€03 in 6 ml DMF dded
ol (136?}3(?& g%& oi pgl Mine nd 897 g3 saulv)KaCO3 In € mi AMF were adde

603.0mgl2.2 &qfiv.p2, HQ tflﬂu&rbethwtr)ﬂuoromethanesuIfonate The reaction mixture was
2-(1, 3-D oxo-1, 3-di hydr o-i soi ndol - ')1/ ) - et hanesuyl foni ¢
stlrre@gt @omtqnwgtym, Meb%/%gl(ﬁoa% gonyeysign) the mixture was diluted with 30 ml

ethyl %ée(tﬁ'e%ﬁlﬁ d{édf h#ﬁ’{ 5@%%:19_@@6@& %iﬁfz%@vﬁﬁ\%ﬁr?eq Th& orzafflc phase was

dried e hydious MasOMandeoncentkdtEHunderered debelchressdret Rimal purification was

ction mxture was stirred ar 20 room er at
achieyel Dysoy Raraie R ELGICHS (R el20 BFacksrtraD doh rARGMErmeLwas obtained

t de 2- th b
AL O MRS 3010 S G

mde. Yield: 90 ng M5 (ES+): W 332, iii)

e R AT ip B o2 i ey amid
156. o%%gi 27 ﬁl%d’l)az?ﬁ}é %lo% H}Bh%uhﬁd?b%.&%ﬁaz%rahé&s&ﬁomga (1-isopropyl-

2- am no- et hanesul
piper{din-#yt)p2oh3riffioqpe-ethyi)remidg Were dis)ved in 5 ml MeOH. 2.98 ml (22 equiv.) of

if | h
a2 Mgheshy TR S e A gt aats the Peetfon miggugeywas stirred at
roomQGM'p\éraXur-E(fB_rLk(ﬂW Gi‘hlejﬂﬁxl‘h rél w{a?c&nc@ﬁﬁht\éd)unﬁél‘ RUNYddATefbre to give

were dissolved in and stirred room
crudet 2aménaethaeesyifenia agblt(1 lsvh@piylealocnd)m 4wl)<t2@,étwfhmro ethyl)-amide.

. cancentrated under, uced_ ssure 30 and purified by
Y'eldpﬁg'ﬁgr ative RP- HgﬂgEg%—@%\Vﬁég gradient + 0.1 % TFA).
The product was obtained as trifluoroacet ate |n form

whi te, anorphous material. Yield: 70 ES+) :
iii) V\és G'nlqrpsthlqnheae -3-aehoxdicacidz- [Qb(;gprpmglaanerldm-4-yl) (2,2,2-trifluoro-

ethylgggﬁﬁoﬁg%w éﬁﬁge glcgﬁgglylel S acid

113. (Irﬁg((ﬁ?»ﬂ{rﬁn(ﬂér&ﬁé Mmm@embhéslufén]cmcmnnwpmﬁyi pipeyitd-Iix(2,2,2-
trlflugmcqt?\ﬂ) unayﬁe(aSngnajm 1§08 v S5 hdprathierheng 2y caghoxyhieadid.r3di3cmg (1.2

equnﬂclld;l'u(a%idd'ﬂ% 4 plt A Y am’(/ci tﬁetﬁﬁ’amme were dissolved in 3 ml DMF and stirred at

room temperature overnight. The reaction mixture was concentrated under reduced pressure
and purified by preparative RP-HPLC (CH3CN/H20 gradient + 0.1 % TFA). The product was
obtained as trifluoroacetate in form of a white, amorphous material.

Yield: 70 mg MS (ES*): m/e = 476, chloro pattern.
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5 [1,4"]bipyridinyl-4-yl)-am de

2-(1, 3- D oxo- 1, 3-di hydro-i soi ndol - 2-yl ) - et hanesul foni c
wa@ceédod/ 18361, 5, 6- t et r ahydr o- PCT/EP2006/004255

2H 1, 4' ] bi pyridinyl -4-yl)-am de was prepared by an

anal ogous procedure as descriped for exanple 1 i)

starting from638 ng (3.6 WWJ|)

3,4,5,6-tetrahydro-2H[1, 4" ] bi pyridinyl-4-ylam ne and

985 ng (1 equiv.)

2- (1, 3-di oxo-1, 3-di hydro-i soi ndol - 2-yl ) - et hanesul f onyl

a1 ST ISl B 01850, Rty S Bpriam

4|-yI9uIﬁn*my1 +ethylftamaidesul f oni ¢ aci d

i) é:’(h’hqﬁ?f‘oe{ ﬁt : ag dgsgw%el %il[) gﬂ]aneg}/{omc acYcJ 3, 4,5, X tgtraai\ydro 2H-
&24]4, ﬁ'rﬁi‘ﬁﬁgfy%th\fﬁlﬁe 2H[1, 4" ] bi pyridinyl-4-yl)-amnde

r'epare 15 by an anal ogous procedure as
2-(1, 3dl;9m i Bs(tihy‘chio -isoimiobR orl)ethanessifanic acidy (34, 5,6:t8Bahydgo- 2. 08

). . .
2H(1 S R nrighnTau-amise s pesnared by Apianalogaps proserlusecasesgited for
examFFé' o) §t§rtﬂ)g5fr<ﬁn t6% h?“(i@rlﬁm%b'? 4,5,6- tetrahyd ro-2H-[1 4lb|pyr|d|nyl -4-ylamine

am dé.”'The product
and 98bng @GUBI§ 28(1 ﬁcdlc»rd h§sillmd|ro isgindoti2-yjethamgswonyEdigride. The

th 2- d
prodfSwes Si3ined T chdk Gt SHEELYSRISAS, o nRS a8
| f anoyIns @$Hyhle 2ghge To a solution of 337 ng (1.0
equi v.) 5-chloro-thi ophene-2-carboxylic acid in 10 m

DMF were added 789 ng (1.0 equiv.) HATU and 706 pl (2

s Aot A T e B Ao Bl G ol

2- Amﬁr%%tl‘ﬁhds@lf&ﬁc 2a19(3,4,8,6a@tralydtb-26t [ aqmyh&mw 4‘— hﬁ’de was prepared
(3,4,5,6-tetrahy dr o- 2|—|—le 4' ] bi pyrldln

by anzangloggas MOC‘{deéq&dQSCWbe qbsnamh e Iﬁﬁtaﬁt{rp% War@ dégi 2 08 mmol)

crude @rf &I%K(% rbgh{quen Crgdno‘é‘g )Sétbgrge%jlfcgﬁcr Scﬁg Z?u dgg&%fr%wrg-m-

[1 4]lmpm¢myle4 ylFvaidecThe prodgctrvessi obtisingdias 4 ederesspil. in 10 m
di chl or onet hane and vvashed wth a saturated

Yield:\pd4m8- sol uti on and wiNhEBY Mée =282 or gani ¢ phase was
dried over anhydrous MySO4 and concentrat ed under
reduced pressure. 30 Final purification was achi eved

iii) Sﬁhlqm-ﬁpaplw&nevkcdﬁe)&ylﬁtﬁhdmIﬁlétetr@hyddm -2R4[1,40bipyddinyl-
| e conpound was obtained as its

4Y'SU{¥?'P%’Y'L%$%'$6 e in formof a colorless anorphous
[2: - s chl
o 0 B B o B o v
adde@ 78$n'(gtﬂl OrequlvthMUamd mm(bmm) BIPEA. The resulting mixture was stirred
. d tidi I sul fa t hyl ] -am d
for 3c;fbe{TpORT Enpitatires SubegLath Asifiodior 596 e  oghmal) ragnino-
etharfé)!ulf’dﬁlé"éﬂld 2745 'Gfiéﬂ%yli'r&éﬁt{@m]bl'pﬁld|ﬁﬂl4jyll-§rhfdebéﬁdy§53 ul (1 equiv.)

ester
DIPEAIN m{ DNB’ viisadded. Thedeswiimgmindarervhsistided by rosn tenesanatuce

ove i Uk FFEBA TR a8 TR, PSR was o up
in 10Geisdi¢H | O@eh et dnecxndidsRed with adafirhied NaHCO3-solution and with brine. The
organic phase was dried over anhydrous MgS04 and concentrated under reduced pressure.
Final purification was achieved by preparative RP-HPLC (CH3CN/H20 gradient + 0.1 % TFA). The
title compound was obtained as its trifluoroacetate in form of a colorless amorphous material.
Yield: 250 mg MS (ES*): m/e = 429, chloro pattern.
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from189 ng (1.1 nmol) 3-am no-azetidine-I|-carboxylic
acid tert-butyl ester and 300 ng (1 -equiv.)

WQ@2(0#/166i 0xo- 1, 3- di hydr o-i soi ndol - 2-yl') - et hanBC/EPIMg/04255
chloride. The product was obtained in crude form as
light yellow foam Yield: 485(5 ng M5 10 (ES+): W =
410 . i)

3- (2- Ami no- et hanesul f onyl am no) - azeti di ne- 1- car boxylic
acid tert-butyl ester
3- (2- Am no- et hanesul f onyl am no) - azeti di ne- 1-car boxylic

a8 S BE R SRR S AR i

i) 3—43 (In3yDi{cko-, 3xdiblydrocisaitdoliByl)- ethanesulfonylamlno] -azetidine-1-carboxylic
& %rsﬁ 3- di oxo-1, 3-di hydro-i soi ndol - 2-yl ) - et hanesul fo
agifl SeR-RBIYl 834€% i di ne- 1- carboxylic acid tert- but yl

3-[2- ﬁﬁtgf?@c:o 4?[? Iﬁgﬂﬁ}éﬁfbg@ﬁ? yﬁ’%@%g@%@f(gﬂﬂlaﬁu)%] | ki iRE-1%akboxylic acid

tert-bBty 2ster(Wwas@hepared bhianpheloge® pracduung by desoni el foete*mmie ali) starting
from i@‘{] é:g?{n norhf)l?g %trrlurqcl) r.a]l(zeet&ilr(x:eal1r %gr)l()olqlll% ac2d ten%u?yltegtretr anclfI 330 mg (1
{(#3l k
e S OO 2y F e PR}t PR TR prgpetihas
obtamaexi mrcruﬁfopn@pdugbbydﬂywénaranal ogous prYoeld:HB80angs MS
ny crhfbedln exanple 5 iii) starting from240 ng (1.3
(ES*) ‘5-chl or o-t hi ophene- 2-carboxylic acid and 308
ng (1.1 mol)
3 (2 am no- et hanesul f onyl am no) - azeti di ne- 1- car boxylic
i) adr@ /’mano-etiwmyiiulﬁ@s\vbmm@ramﬂldlperﬂrcfarlmvli@tldzerbbutyl ester

3-(2- A@QSE Bﬁﬁwgs fo?@a?ﬁéoga%%& ige-1 caﬂ)o(‘iylucdaad1 {ert btﬁyllesér was prepared by

an anbhig@@@ﬁ%@e(ﬁrr@af @&@Mbéd@ﬁbiﬁ?ﬁpl@ﬂhi}@ﬁ?ﬂlﬂgﬁwuﬂm (rl Iaﬁ\ﬁ{ol crude
di ne-1-carboxylic acid tert-butyl ester. The

3-[2- bémnuwlﬂwdablsaundehz vlbrethanﬁstklfpnﬁawcdralzet@naﬂt;arimvlsc acid tert-

butyl E%Frfpglpr%mcﬂ\'f?s %&%ﬁ’eg‘%a wﬂﬁggﬁe%e 2- zaf%gxylc :11:021& d

Yield{#2(mget i d in-3-ylsu IMS(ESYyi)e €2BY! ] -a mide 200 ny
(0. 47 ol )

3-{2-[(5-Chl oro-thi ophene-2-carbonyl ) -ani no] - et hanesul

iii) 3%%—1%—'(?1\%?2&8{)%%‘ 2-¢ C[Bgnﬂ) %ﬁ@f@%lahgsxﬁﬁ*ﬂdnﬂ{ogl {fttl&‘ |1e-i1 -ncarboxylic

acid t‘é@lﬂﬂﬂ%ﬂ:i%m PCT/ EP2006/ 004255 53 di oxane. After

tirrin roomtenperature for 24 h the reaction
3-{2- [?ﬁ -Chloroath ee%ﬁzférhqnaﬁammq]rﬁal&neﬁ‘émw'pﬁ}e@,%eud@e ~Treasboxylic

acid A% IR Wad bREAAIAE, A A {gdﬁ@bkocé%kgg ggsecfsgéd IRSBRble 5 ii
startlng from MHpg(lln?deqm& B-Sblo&i Eiﬂo;ﬁaanetZscahbtﬂaybctrhd)andiéO& mg (1.1 mmol)
3-(2- q@%%ﬁ@@gﬁjﬁ% Imelrs1 zage (il arca eogyrlrlat;tafcgcgeﬁt bt\&lge:z%re&@al purification
by pr?paq'mn@ér iop- Hbl@(@h? /H%O?ﬁ(h@%ty-l- 09 BEE g?\ge pure 3- Z]-[(S chl%ro

1-1sopropyl “aze n-3-ylsulta - eth

thlopﬁénézimrbbﬁyl‘éﬁlmmb] JetREmBE oM I@hﬂﬁ@ﬂﬁeﬂ&h@ 13cfi@|lﬁﬁ<yh@a@d tert-butyl
m xt ure of (0. 14rnrm|) 5-chl or o-
ester. The title compound was obtained in form of a colorless amorphous material.

Yield: 200 mg MS (ES*): m/e = 424, chloro pattern.

iv)  5-Chloro-thiophene-2-carboxylic acid[2-(azetidin-3-ylsulfamoyl}-ethyi]-amide
200 mg (0.47 mmol) 3-{2-[(5-Chloro-thiophene-2-carbonyl)-amino]-ethanesulfonylamino}-

azetidine-1-carboxylic acid tert-butyl ester were dissolved in 10 ml of a 4 M HCl-solution in
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10 t hi ophene-2-carboxylic
aci d[ 2- (azeti di n-3-yl sul fanoyl )-ethyl]-am de

whyawoeisbori de and 38 ng (2 equiv.) K2CO3 in BCTEPIONG004255
The resulting m xture was stirred for 2 h at 70 C,
then diluted wth 15 nml dic{y oronet hane and washed
wth 3 mM of a saturated Na 3-solution. The organic
phase was dried over anhydrous I\/gSO4 and concentr at ed

und r educed pressure Fi nal rification by
dioxapg. e%r SHIrRg akpagpiempepBR/Zd *g £deastion mituré Wﬁrmcentrated
X
onde (ARGl S S GRS RO R M 368 S wice v
CH3CNCidter ﬂrwmgaatCWﬂEmyamlgbﬁsh@btlatmﬂowm wassisolated as its hydrochloride in

form }#Jé fgclflgaésg%lgfﬁa&r@ rlngte]c o ]EYE@(i;:%ls\%!g 28262%{{# 3r &/e = 324, chloro

pattthatter n. Exanple 8: 5 ChI or o-t hi ophene- 2- car boxyl i c
acid [2-(4-benzyl -piperazin-1-ylsul famyl)- 20
ethyl]-amde i)

2- (U1, 3-Di -1, 3-di hydr 0-i dal - 2= f

bampleh > TS Fioph Lo Pt inblors B0 Bl oy
2- (1, 3ofiydinide3- di hydro-i soi ndol - 2-yl) - et hanesul fonic
aci d (4-benzyl -pi perazin-1-yl)-am de was prepared b?/

85.3 mg (equivhBrome-peenine avess aditesidoiab ktyreof 5& mg(Dd 4 minpl) 5-chloro-

thiopfjeftp:sdbokiariale pBdip a ol aids hudroetjoide and 38 mg
2 equ’ﬁv? G G 9481-DIM B-Thhe Raysihitehg i Rt Yas Stidted for A Rameroid eenldiluted

hl ori de. The product was obtained in crude formas a

with 15 ghdichlaromethrogand washadawitiz 3 anlaf aeturated NaHEs-solutien. The

orgar?éle)l%aéﬁﬁﬁs'a g@p%%?‘ﬁ%;oﬁ?y‘ég@c%% c%)centrated under reduced pressure.

Final ?uﬂﬂtambnﬂiyhﬁemuhﬁém -HAPEC{CH3CN/H0 gradient + 0.1 % TFA) gave pure 5-
4- benzyl - pi perazi n-1-yl)-am de was prepared by an

chloredtlaib plyenes2- czprboxydad acid [261-Wemopylezdtidiar3-dxdfamayl)ethyl)amide. The

title c%%%ﬁjlfgg«gé Pg épgn%déﬂ Bgfggggtleéq%rlrjndgf a2colorless g}n%)r(&o\ﬁls)material.
i hydr o-i soi acid
Yle'd%%,ﬁ?g y N#9les4: ?ﬁ{é =& 2(?#@146 APkt

nzyl - pi perazin-1-y product was
obtai ned as colorless oil. Yleld 183 ng M5 (ES+) W

= 9. _ i, Chl or g-t hi ophene- boxllcac
erampls B (e IOA-Biapbe R B RO EA KHPDA HAeT 22 flsulamoyl)-
5- Chl oregnyiPARRaene- 2- car boxylic acid
[2 (4- benz I-p| erazin-1-ylsul fanmoyl)-ethyl]-am de was
) Rri@pedioxp-by- <hlmy orasotiol:2- ﬁ@m&w@ma@é@eb&weplperazm -1-yl)-
exa{ﬁ)le 5iii) starting from100 ng (1 equiv.)
or o-t hi ophene- 2-carboxylic acid and 183 ng (0.61
2-(1, m&& 13- dR{ Y- iRdoI 25 dtREM S u Gt and 4 (4-benzyl- ?lperazm -1- ylg)amlde was
(4- enzyl i perazin-1-yl)-amde. Final purification
prepyed hrananalogess. pnpgetdu(ruﬁdmcmw fogexampdail l)rstmmg%owﬁeo mg (0.73

mmef 3 Geriffdndl AP mbIY AR 8 o LERRREIX I FBR T -ty soindol-2-

yl)-ethiveestiifonyd cﬁl@ﬁﬂ@ulﬂiﬂ pheduco Wagobatheddn ickljle form as a light yellow foam.
trifluoroacetate in formof a colorless anorphous

Yieldpd2mBal . VYiel d: 41 ngMMESUERMS =428/.e = 443, chloro
pat tern.

ii) 2-Amino-ethanesulfonic acid (4-benzyl-piperazin-1-yl)-amide
2-Amino-ethanesulfonic acid (4-benzyl-piperazin-1-yl)-amide was prepared by an analogous

procedure as described for example 1 ii) starting from 313 mg (0.73 mmol) crude 2-(1,3-dioxo-
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Exanpl e 9: 5-Brono-thi ophene-2-carboxylic acid
[ 2-(1-isopropyl -piperidin-4-ylsul fanmoyl)- 15

we@edvglik2eam de To a solution of 137 ng (1.1 equP@I/EP2006/004255
5- br ono-t hi ophene-2-carboxylic acid in 3 mM DWVF were
added 251 ng (1.1 equiv.) HARU and 306 pl (3 equiv.)
DI PEA. The resulting m xture was stirred for 30 mn
at roomtenperature. Subsequently a sol ut| on of 150 ny

(0.60Q I - a et.han | fopi ¢ aci
1,3- dliqdroggﬁm&ﬂ;q \ﬁ)p@tg'épqsaﬁﬂmg ayﬁ)f gﬁpg p@ﬁfpz!byy%am(lqe The product was
obtalﬁéﬂjésvco]or%fm in 2 m vyl #8 pes added. The regu (‘ESﬂgm/e 299.
m xture was stirred at room tenhperature overni ght
t hen concentrated under reduced pressure. The

i) 5 86!@) Eﬂ gqf&? ag&v\yt{?ﬁylgné%figpét\gﬂjlfamoyl) -ethyl]-amide
5- Chlé\’@fﬂ%h%’é Ekh%xﬂﬁcﬁdﬂ’\%@ Béhﬂﬁplpﬁlﬁln@i S}BGlfaﬁnquﬁéﬂﬂ] Wf¥de was

dri ed over anhydrous and concentrated under
prepawqﬂuwedamlemmeoceﬂuMS demrrheﬂmaxampie\&au) sharbing $rech 180 mg (1

caun R LS S 0 o et anesutonic

acid (¥beh#- 71 YR atdide FinaBurifidaddn By BNl - FIPLL CH3CN/H>0
an%l gib%ga 5- JI\»;Ekthy -thi g\ghene 2- cﬂgrﬁggeayrl ic acid (CH3 2

gradlérﬁ—r( 0.11% DRN) gave pure Bechlotto-thidplydrred-tabowlit acid[2d-beraph-siperazin-1-
t hyl - thlgshene 2-carboxyljic_ acid

ylsulffryov(iketi yl}ﬁmﬁﬁy itiblecpenpaund yfagebﬁameéﬁsyté&l%wpaqmte@ form of a
an anal og io) dure a r d
ol RRRES P21 20 ORI’ S AL 43, hor
pattef. met hyl - t hi ophene- 2- carboxylic acid and 150 ng (0. 60
nmol ) 2- am no- et hanesul foni c WD 2006/ 122661
PCT/ EP2006/ 004255 55 acid

Examél}l/: gpfgggﬁr}gﬁovtgio%%hghga%% é@@%ﬁ |5§%@ﬂl Héridgh Q%;uﬂ‘gmoyl

TFA) gaﬂwl]pamldes mst hyl -t hi ophene- 2- carboxylic acid

Toa Jgﬁy% fslgzlrgggmf 1. e>]§ grmthlem@ng Prqaeboxglicasithin 3yl DMF were
added’?S‘ﬁn‘n@fWI 1 %ﬁulvt)%AtrU'afnU%B?ﬁ(?»eé@ﬁ\? IberEﬁ\ oIfh'@refultn?g mlxt%re was stirred

col orl"ess am)rp ous materi al Whl ch turned out
for 3(hmg1 mtsroom tempietaiutei Sehsegueritlylacdsolution ohjsu/mg (E86)mmul 2-amino-

etharleéu fgmcgg‘i@ (i—wpr%ybglrpleaaw- 4\/@5@%03?@%3)? l'_(t?cﬁﬁ}lf fDIPEA in 2 ml DMF
was aﬁl?ﬂadj qh@'rgsfuﬂmg rfﬂrkhﬁ@v%s SEfTBP ¥/ldof Rfiférature overnight and then

-1 sopr pi peridi n-4-yl sul fanoyl )-ethyl]-am de
concamr@tedw efpﬁm d presswe. Hiedesdidngrepidoe sas takeasip in 10 ml

dlchlgrgﬁ]e&ﬁ%%%ng%%ﬁgwtgﬁ sg?utggt:e@ (g@cbé- g?éjﬁgﬁ gﬁg \A&ébblrmge. The organic
phasc foriTR) PRI B IR Shi e hdbr reduged presre i
pu nfn'@th(ﬂf WRAIRIdvEE bgﬁréﬂp H’EVQW box?? g?afdﬁenf +09.1 9%FA). The

gave pure br ono- f ur an- 2- i'c acid

prodlﬁcz\n(alob&mtfdc&@)thfl@d)rbﬁfdtﬁbn 4-
yl sul famoyl ) -ethyl]-ami de. The title conpound was

YieldoBdnged as its trifl Uy ESDemie & 438, hrome pattesn.

Example 10: 5-Methyl-thiophene-2-carboxylic acid [2-(1-isopropyl-piperidin-4-ylsulfamoyl)-
ethyl]-amide

5-Methyl-thiophene-2-carboxylic acid [2-(1-isopropyl-piperidin-4-ylsulfamoyl)-ethyl]-amide was

prepared by an analogous procedure as described in example 9 starting from 94 mg (1.1

equiv.) 5-methyl-thiophene-2-carboxylic acid and 150 mg (0.60 mmol) 2-amino-ethanesulfonic
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15 col orl ess anorphous material. Yield: 121 ng MS
(ESt): me = 422, bronp pattern . Exanple 12:

wd 2@al1e266t N- [ 2- (1- 1 sopropyl - pi peri di n-4-yl sul f BODEPI0E004255
hyl ] - benzam de
4- Chl oro- N-[ 2- (1-i sopropyl - pieri di n-4-yl sul famoyl ) - et
hyl ] - benzam de was prepared Dy an 20 anal ogous
procedure as described in exanple 9 starting from 104

hl, b d d 150
acid %&)’o \g/Lng{ yllg% r?@rﬁ erg %agﬁ Iby p?gparatrsve err’gHIgLC (CH3CN/H0
eri_di Fi nal
gradiggg ﬁ%fp%ﬁar%ﬁ F sty idhiael fpicaihery g 2 -sopropyl-piperidin-
4- ylsﬂfaﬁﬂiyﬂ%ihyﬂ_é?n@e%h-ﬁﬁﬂ)e &ﬂ%ﬁ)lﬂﬁr\@as obtalned as its trifluoroacetate in form of
I"or o- 2-(1-isopropyl e(Erperr di n-4-yl sul famoyl ) - et
a colgilesy amerpmm ohateriphevhich tusnedoapidarbd hygroscapia withditheas
trifluoroacet f a col orl ess anorphous
Y'e|d'n];4t%épgal. 25 Yi ell\gg.&%"ﬂée %ES+): We = 388, chloro
pattern . Exanpl e 13 5- Chl or o- pyri di ne- 2- car boxylic
acid 2(1|sopm1f - pi peri di n-4-yl sul f anoyl ) -
Exampleril: | Sclrote-frapni-earboxyic |adldr{&r(‘2lsearrobmlxmp¢r¢dIadrsdsulfamoyl -ethyl}-
[2-(2-i E‘[eopyl pi peri din-4-yl sul fanmoyl)-ethyl]-am de
was 36 3 pared by an anal ogous procedure as

5-Bro@resfurarb2daiboxgicaaidl [2-(Pis b rupyl-pigeridiani-yldAfaiiby() JetHsyI]Samrde was
equiv.) 5-chloro-pyridine-2-carboxylic acid and

ngy
prepa(rgd bnanﬁﬂalpg%smwduamdfé@rmeﬂdn|ez§amal@|9dstartmg from 126 mg (1.1

coul SO ORY2 BRGSO 0 AW o

(1-isop¥opy EpIpeAGInOBYIRamideS Bingl putifitation b plep2ddtivg RGACHCHFLN/HH0
5-chl or o- pyri di ne- 2- carboxylic acid

gradi¢mt-« m-1|%a5m) gp\jd pyre pehrontiorfuran-2-carboxylic acid [2-(1-isopropyl-piperidin-4-

s S g P o e SRR et in form o

colorl‘é§’4 %b%su@m@f&ﬁpus maGaai 1. mg' el d: 60 ”wi\@s{ Emfe = 422, bromo
rn/e =389, chloro pattern . l e

patte@ Chl oro- N-[ 2- (1-i sopr opyl - pi peri d| n- 4 yI suI fanmoyl ) - et
hyl ] - benzam de
3-Chloro-N-[2-(1-isopropyl - pi peridin-4-yl sul fanoyl ) - et
ExamPl 12 bert@ﬁmod@[y@ﬁsdw@mmgqrérmn -ARlsu ﬁﬂﬂbﬂp&%?l]&éﬁ’?ﬁ%é e

as described in exa starting from1l
4-ChlergoN~2-{1- Isonmprirmpermi@mﬂrylsulfampml) aal]- bsozarrgrdwasoremmo) by an

analo%g@%@%ecﬁfagsg g?% {)?(gén exgﬁp%9 itartgllgifaoén 4 m% (1.1 equiv.) 4-chloro-

benzdit atitliaddt1i50 tnd. 60meal) 2tanyi ﬂoBﬂra‘d@b@fdxﬁ'ﬁWﬁ?&bropyl -piperidin-4-yl)-
gradient_+ 0.1 % TFA) gave

am'de delcn%ifl&at[on l{YlPFﬁBQIB'FIYﬂJW HBL@@HBGN/rﬂzAlgraélant #Pol/ % TFAlgave pure
| de. The.tit] t aj ned

iGN T aRp B PRSP B b Seerarids Uhearisriompound was

obtarH@d §§ it?ﬂrrfluxr&'c&ate%ﬁ%rrlﬁg of a M5HokES SinorY¥ous mistBrialchl or o

tern .
Y|e|d59(I]mIgor 0-t hi ophen‘éS (ES Y amibeox\38Bcchdariogattern .
{2-1(1-isopropyl-piperidin-4-yl)-(2-nmethoxy- ethyl)-su
| famoyl ] - et hyl }-ami de

Example 13:  5-Chloro-pyridine-2-carboxylic acid[2-(1-isopropyl-piperidin-4-ylsulfamoyl)-
ethyl]-amide

5-Chloro-pyridine-2-carboxylic acid[2-(1-isopropyl-piperidin-4-ylsulfamoyl)-ethyl]-amide was

prepared by an analogous procedure as described in example 9 starting from 104 mg (1.1

equiv.) 5-chloro-pyridine-2-carboxylic acid and 150 mg (0.60 mmol) 2-amino-ethanesulfonic

acid (1-isopropyl-piperidin-4-yl)-amide. Final purification by preparative RP-HPLC (CH3CN/H>0
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215 pi (1 equiv.) 1-Brono-2-nethoxy-ethane were added
to a mxture of 900 ng (2.29 nol) 5-
wa@bdooneeebhi ophene- 2- car boxylic acid PCT/EP2006/004255
[2-(1-1isopropyl-piperidin-4-ylsul fanoyl)-ethyl]-am de
and 1.49 g (2 equiv.) Cs2 in 25 mM DMF. The
resulting mxture was stirred for 711 at 80C 20
Further 372 nmg (0.5 eqU|v ) Cs2CO3 and 107 pl (0.5

aradicril g ST RGP G DY o PV aRing grcathay Hh Lo - oDy cpiperidin-4-
yIsquaﬁlf\f)?l) -et Jn%ﬁEtTM|t'%m;§ﬁﬁﬂ J&?@iﬁﬁ@@g‘lmrlﬂh&&E&a%ﬁ formofa

ered "‘and concentr at educed pressure
color|Essramorppousirhatesial. on by pr eYialditGOweg RP- HPL@IS((BﬁﬁIWd—E689, chloro
radient + 0.1 % TFA) gave pure 5-chl oro-
patten%hi ophene- 2- car boxyl i ¢ aci d
{2-[(1-isopropyl - pi peridin-4-yl)-(2-methoxy-ethyl)-sul
fanoyl ]-ethyl} 25 amde as its trifluoroacetate. The
Exampleddu c B-Chinso-NaRe(ir-isppropyl-gipeht e b yteu [feney eatbiyli-bermaade

3-higfn g Gep £ P iCRoVL R U Rty BaS nreparetby an
analos@BYrbécddrd £dcderibetidin elamplel Ysshting flomi €04 MR, ﬁueaung 33chloro
equiv. of fumaric acid. Lyophilisation gave t

benzaivagid and 135 mgt(@ 60 mmoléZlemfmanewﬂfoalcmlda(ﬂ+Imopvl plperldln -4-yl)-

amldesiﬁ)r{?ﬁ) Egﬁﬁﬁa@b%’ pg%o fé\ﬁ:dfb H?I%OC@CNwﬁzb%?aalent JY\E 1% 4’% gave pure
3- chlo?gﬂ“f(zg(ﬁ:ﬁ?hfﬁﬂw@?ﬁyﬁs@?ﬁ@l%%y}rl)getﬁfl] -Henzamide. The title compound was

obtaimpadomsritsdrifiudroutetateih farmolyd ¢oletdsy hinogphiotise méterial.

. ., 2006/ 122661 PCT/ EP. 42
Y'E|d:51%%m‘%ro t hi opher%s(ggg 8% 3?‘? éﬁéﬁPQattem
{2-[[2-(tert-butyl-dinmethyl-sil anyl oxy)-ethyl]-(1-
i sopropyl - pi peridin-4-yl)-sul fanoyl]-ethyl }-am de
Exampledidt obechidio-dhiophene?2- csmbb:ophylamd {a4{1dsopropyl-piperidin-4-yl)-(2-methoxy-

2-[[2-(tert-but | | | t hyl 1-
|{rop£/I[ réﬂf?:fﬁﬂ IL S??P'ﬁe "Fa?r{)y?]nye?%l) } eamyd]e \(/vasI >oP

215 upﬁeéh%'i\@dl @rlbnﬂﬁz ﬂf&h&g%ﬁarﬁr W&@QHH«% ﬁﬁa AP&GF ¢T880 Mg (2.29 mol) 5-
exanp 15 startin rom 2 .5 equiv.)

chlorg- ﬂllbphﬁm =2aqatnipoaybic aqd {2- Busqpromlmmr}dw 4yisuHamoglhathyl-amide and

1.49 qgg(e&f gv?) S{?TE@%)W Z%pﬁgf\/ﬁdﬁﬁq %@@fgg mz )étﬁg{/ypl%x ssflrred or J7h at 80°C.

Furth? f’?[’ﬂ[rbgm fm\ézt y; Hid wmlﬁ?gﬁgﬁlﬁ?@??ﬁsli r‘ﬁefﬁ%&\d ethane were
adde(?ElliW tHe &actio%‘?f’?fxﬂﬁg lwa?klﬁ’ﬁéd ﬂir'ﬂnéfﬁél’ )’hsalf '86aﬁDXft13r HeMdaion had

am de was obtal ned as crude nateri al was pure
been eoroplgted the nﬁlmimrchwas filtened faod namaeotrated\ardledredhcﬁspgsd\ﬁe Final

purifigé':tgn) léyrqvf\gp;ﬂag RP- g?@c @%g@ﬁ-&a o t H+ 0. 1I ‘%TFA ) gave pure 5-chloro-
thiopé%@%%ﬁ%@?‘%{'@?mﬁ?Té#%&%’.‘2)80%(5,"3?%%958-- ietiamont e

amid®as ¥ Rifleotdicerate The Erdtﬂltwayﬂakﬁ @g irfldichloromethane and treated with a
{2-&[42 étert but di nmet hyl -

saturafed MatiC8xso) utéqrhﬁt]er phaSﬁéz@w@W ﬂys.%@m@phasnm;:ownframd and the

result‘?r¥é e};.ﬁh@%ﬁ@fﬂl% Qoﬁfé‘?ﬂn}ﬁgq IR ngpe a@%@?%&hllgatlon

a ueou re a
gave tmuletaongmndtaurte fuvasratd inrforml of a colorless amorphous material.

Yield: 800 mg MS (ES*): m/e = 452, chloro pattern .

Example 16: 5-Chloro-thiophene-2-carboxylic acid {2-[(2-hydroxy-ethyl)-(1-isopropyl-
piperidin-4-yl)-sulfamoyl]-ethyl}-amide
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for 48 h at roomtenperature. The m xture was
concentrated under reduced pressure. Final

w@oeooefi2asat i on by preparative RP-HPLC ( CH3CN H2BCT/EP2006/004255
gradient + 0.1 % TFA) gave pure 5-chl oro-
t hi ophene-2-carboxylic acid 57
{2-[(2-hydroxy-ethyl)-(1-isopropyl-piperidin-4-yl)-sul
fam)yl] ethyl} 20 amde as its trifluoroacetate. The

) 5-CHprrthipphé e r At KeARD S LS e DU RN E Gy BRRKER F ethyil-(1-
isop AR Bekiffh-4 O A e P aRidE e e e omtarmi ng 1

ved in water containing 1
5- Chl@rquhwpherﬁe Zmamoxyjlcaxcldj{z [behbuiybdimethyl- sdamdoXyb}etlwl]m -sopropyl-

.o nd _as f te in formof a c
piperidip Ryl S Ray LT BTG Was Pregal s Arewepus ficedyggs described
in exa?r%l@“lg si%?ltlﬁgefram 2.3 fm ( f%ggm fllgromo %}hoxy) -tert-butyl-dimethyl-silane and

| or o-t hi ophene-2-ca
12¢ (32)5[ mmdliﬁdtrfdmyn-tprqpﬂ)th Z(Canhosyj fgrasjsly[2-(1-isopropyl-piperidin-4-ylsulfamoyl)-

ethyl] ?gnlpm ﬁB suI f A n?%%hwq%ﬁdﬁg @ertq)utypdumethyl silanyloxy)-
ethyl]((?—1§obioﬂy1iﬁﬁfeﬂﬂw 4-?! -@@IH rﬁ’rbyﬂ!r é’(h % )m{l&r \Q&@&Ht@l*ﬁ%ﬂ’ %9(‘.@&16 Mterial

et hyl ) - am de
whchBWMLUc@nombﬁ@h&f&qimsfbmymw aci d Yleld 1GSg MS (ES*): m/e = 552,
hi é éél i sopropyl - pi peridin-4-yl)-[3-(tetrahydro-pyran-
chiorg paieBxy) - propyl ] - sul f anoyl } - et hyl ) - ami de was pr epar ed
by an anal ogous procedure as described in exanple 15
starting from 245

")5‘éé%g;zggzg1;2??&@%%32%%&%221’éﬁ;‘éwééﬁs;’m"r?““‘“**‘Y'*
sulfa id ny : nmo

phene- 2-car boxylic acid

1.65 § R:99Imimdd)f eqidle-SpihderoHHIophéneR-sarbbmytieyalid-{2-[[2-( tert butyl-dimethyl-
et h)\fﬁ% am de. Final purification by preparativ
silanyfgy}-pthid | Icisermap ko pefidiaiam sulfamoyl eyl carpide wea%ﬂmolved in 50 ml

meth%@lﬁ{? [l?ﬂrog% gr oﬂ{/t{%g? %gl:rsl‘agnﬁ)ﬂjﬂe%‘e ?é‘?@?&% fhe r@s‘ﬂll‘?ng mixture was stirred

for 48 et rcmhytﬁm‘pe]patuam THe yixtaye wa)sf apyerdtrated ﬁadmybdlu@tiwés)sum Final
m e as Its or

purifisajgpn I%prgp@,raﬁgg Rg—,l—WLC QH3fN?H20 grag wn?g 0.1 %(TF/% gave pure - 5-chloro-

thlopﬁgnq-% -8ai} m {5%%&:}3@ ?{)&oq)ﬂi%ﬁ d%mro&yl B@epg,r}ﬁ oL Y I)’amoyl] -ethyl}-

amldé Hs |t§ ﬁflfmb)’ée]ceﬁ"té‘%k g%ﬂtﬂ?wggﬁkgﬂué% dRhIBP&hethane and treated with a
| or o- t hi ophene-2-carboxylic acid

saturqtgd Natlcossqjub@ymﬁgr plaseisaparatiorythe-grganig phgseevasgoncentrated and the

SRR s G GV Y R T saion

gave fHeatitleCcontpolindnd it ftﬂ*nal\é@é R form o€ a k&RHeds aMtbrPhesiish SteYiah
stirred for 8 h at C, concentrated under reduced

Yieldp489988r e and puri¥$ @E&*)bW@r—é‘ﬁﬁrﬁ‘dW@@aRﬂﬂ-lPLC
(CH3CNH20 gradient + 0.1 % TFA). The product was
taken up in dichloronethane and treated with a

Exampit 1 at5eChldiaHBIdphene- Qkam@xyl&fdcﬁf{zg(mmrmﬁ/ﬁﬁbpﬁl{ -@rsdprepyl-
organl c .phase was conce traé the 15 resulting
r esi dudiRg¥iptydoulfamoyihethytiamident ai ning 1 equiv. of

. |

) SRR VORI T L P Rop o bR RSO o2
yloxv)apmpyﬁl-bulfamoyl} -ethyl)}-amide

5-Chloro-thiophene-2-carboxylic acid (2-{(1-isopropyl-piperidin-4-yl)-[3-(tetrahydro-pyran-2-

yloxy)-propyl]-sulfamoyl}-ethyl}-amide was prepared by an analogous procedure as described

in example 15 starting from 245 mg (1.5 equiv.) 2-(3-chloro-propoxy)-tetrahydro-pyran and 360
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Yield: 170 ng M5 (ES+): W = 452, chloro pattern .
Exanpl e 18: 5-Chl oro-t hi ophene-2-carboxylic acid

w@ 2606dr2eet hyl car banmoyl net hyl - (1-i sopropyl - 20 PCT/EP2006/004255
pi peridin-4-yl)-sul fanmoyl]-ethyl}-am de
5- Chl or o-t hi ophene- 2-car boxy%' c acid
{2-[ di nmet hyl car banoyl net hyl -{1-i sopr opyl - pi peri di n-4-
yl)-sul fanmoyl ] -ethyl }-am de was prepared by an

mg ( Oi‘:{]lglpo o% Pﬁér%ct 9059 S,pé" iﬁ(aj Z)@gyrligba)%% 2?1 lsopropyl plperldln -4-ylsulfamoyl)-
ethyl]2arﬁi?1I Oﬁﬂal LE" ﬁ&{n Ere? Fﬁ-lcﬁggC%Cﬁ/l%O(g‘?’acﬁ&ntmﬁlo)s%formlc

[ oro-t

acid) gaafe(plrre §ahromp>yth|ephqner2 darbexS/hy baid I(Z-§misolpyopyt-pipletid mrd- gl [ 3-
rative RP-HPLC

tetraprdigenane Yo b ighol WAy argide as pafasmiatent o o-

Yieldi ene-2-carb Q d
'€ ﬁoqﬁ?mst hyl car bg%n% ﬁeﬁﬁéyl 5(7'? c.“é%’&"é&;}* - pi pericin-4-y

sulfanDyI] ethyl}-amde as its trifluoroacetate.
di,chl oro thane

i) 5 CH]Oégt olifia 5o baBiF 2082 G ey R R EoRr QR Pipridin-4-v1)-

Su|fa,ﬁ§§qpém§,|}g|pmg@e organi ¢ phase was concentrated and the
resulting residue was di ssolved in water containing 1

220 nagy(0i38. movol)5thdoriocth @ hewé-2-caitbpayl i acids@#{{ 1eiso prapd-piprearidin-4-yl)-[3-
l.or|

tetraéyéprﬁ)({)%nf ﬁéﬂé’(?%\ﬂf suvgﬁ]%gf}a&@@i %fd%&/@(é&i@%ﬂ& jn.a rﬁ%@xre of 4 ml
THF, 8 hI@bAc. Redticdci and’ﬂﬂ%@érlﬂ?@@%lﬁﬁghﬁﬁ@w&@@ﬁ%@%r &4 at 60°C,

Exanmpl e 19: 5-Chl oro-t hi ophene-2-carboxylic acid
concemnamdlun@@mdmyd ppispae aad purified by preparative RP-HPLC (CH3CN/ H»>0
gradlgn Bglr‘%?fﬁﬁ 'Zlmﬂgﬁ&):(cg w%ta?%éggw%i%fd%?%flo]meﬁamela}nd treated with a
saturét%d [t\(ai'l'cbfgcﬂ .lATtFéP Pﬁ?ﬁs’eqwﬁ ?f’ éfllu 5595 nﬂe'%sgoﬁéen?ra&d and the

- -su y an

et hy anoy r epare
resulimgateslguasvap d e vkd ia veuierokmtzrmbgd eqlu |\5 ofekmmlcacitﬁ Lyophilisation

gave Hedile chihooug Sﬁé??rﬂgétesiﬂ*ie{'h)gﬁe feloggss am;phﬁls maresial.
Yield /) g 5- chl or o- ”MS) 907 =93p bkt r{%}t)@@

[2-(17i sopropyl - r|d|n 4-yl's
et hyl ] - am de. Flnal purification by preparative

Examglae_cﬁ? LS él}% H)E)'ﬁ%n%& 2%@52\?&[%0@ éc[%age':tﬁgllcar%gr\ﬁ%ylrr)nuertﬁyl-ﬂ-isopropyl-

{2[(1 (2- nor phol i n- 4-
- 2- oxdéﬁég?r@nm sﬁlfﬂﬁbylpét‘hyﬂ aYﬂllie am de. The title

5- Chl@mﬁhmn’mwﬁsﬁamwmcd {cis[dlmsthléanbﬁnfdymb‘ddmsapmpyhplpend|n 4-

vl ers gy B8 Br A AT e soy Brasetifs 31 geiied in example
15 stdrﬁg)‘ronW?B-rnﬁZ@quﬁMQhﬁ)r@ﬂtN ﬂfrﬁethyﬁ@fﬂi’ﬁl@eaﬂd 1.5 g (3.81 mmol) 5-

| or o-t hi ophene-2-car boxyl ic acid
chlorpghlpgbq:mﬁ-g@nbﬁagﬂ|ﬁypd([1(1 isepioppyRiperidin-4- yIsquamoyI) -ethyl]-amide. Final

punf@'@l@fﬁf b?gﬂzpzﬁlraﬁlgﬁ Eﬂ@@@%&ﬁt@% Qle%g] 5#‘)0%?%8% re 5-chloro-
thiopggflt?!'ca@ﬁlﬁ:%fcf{?y[bnﬂ gﬁs\éargblglpglgﬁt%ﬂ Llsogropgl pi %réccl)'ﬂs4 yl)-
sulfapoypl¢-ethyt}eanaide de its trifhusdodcatate Ihp Ipeodifst was taken up in dichloromethane
and treated with a saturated NaHCOs-solution. After phase separation the organic phase was
concentrated and the resulting residue was dissolved in water containing 1 equiv. of fumaric
acid. Lyophilisation gave the title compound as its fumarate in form of a colorless amorphous
material.

Yield: 485 mg MS (ES*): m/e = 479, chloro pattern .
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starting from48 ng (2 equiv.) 2-chloro-acetan de and

100 ng (0.25 mmol ) 5-chl oro- thiophene-2-carboxylic
W@eo0d/122661 PCT/EP2006/004255

[2-(1-1isopropyl-piperidin-4-ylsul fanoyl)-ethyl]-am de.

Final 20 purification by pr rati ve RP-HPLC

(CH3CN/ H20 gradient + 0.1 % TFA) gave pure 5-chloro-

t hi ophene- 2- car boxylic acid

cam bt SR e SR B LSSl o
o AL BRI SR o5°

5- Chlwbitbtoohpmt Zeanboxyllc%ldE{ie[(‘lpnlsmrﬁnyl plperldln 4-yl)-(2- morpholm -4-y|-2-0x0-

ethyl) {sgﬁ'hrp Ifgt&\a }- Q gfragg?q%ra%ﬁf(l{yl :incanaj@o,qépfﬂ;pdure as described in
exam'gF’é(’I)S%?aQ{m%fr)éh gy éqmﬁVLﬁ-@hFﬁPd’ll-]m(?rbﬁMtr} -43t#8none and 100 mg

| or o-t hi ophene-2-car lic ac
(0.25 {ramgl) ichlgtcpt’rWenWZgrerbodwhc a1c4oj'[2r 1(|ﬁmmMipe|rmlwdwbulfanoyl)

e R SRR bbbk L SR e
eave BBt Mt onbPh e FRabgnTRAGH G it sommap bmiperigin 64 morpholin+

yl-2- omﬂWl)&uﬁirh@rlpethhl}iaﬁﬂ@élHhé*mwcbmpbhh@ w@@ bﬂtamed as its
(1-1sopropyl - pi peridin-4-yl sul fanoyl)-ethyl]- am de

tr'fluq[)@mem B apioriespanerioys Bwtergd V(h'é'aﬂtm%wt to be hygroscopic

with é@g’perature 60C). Final purification by preparative
HPLC (CH3CN H20 gradient + 0.1 % TFA) gave pure

Yield:570ahg or o- t hi ophemMs (BS*¢:anleoxBR1 achioro Gattern .
{2-[(1-isopropyl - piperidin-4-yl)-(5
met hyI I soxazol - 3-yl et hyl ) - sul fanoyl ] - et hyl } - am de.

Examg | 5l16rg! 'm‘BEﬂ&né"?gar%B%ﬁ?c%@@o{?icﬁrﬁﬁnoylmethalrl]-gdissopropyl-

f uor oacet at ess anor

mat er i giperidinvd-gl)-dulfam@ypethidpagide) : W = 489, chloro
t ) l e 22:, 5- or o-t hi ophene- 2- car.boxyl i c
5-Chigy3thopenq- L0 fsﬁtseynd@[@mpwnﬁtvﬁ? T BopicaynniBendin-4-yly

sulfargiﬁs‘CIE?’t'g?%{éthﬁ Wﬁé’ﬂ)ﬂe g boxy ﬂfgous ré)cedure as described in example 15

ene-

startif@frpni48 mgp?remlw H)chjerq alieterdidg lapd 190 N (023 nyrinot Grohlord0

thiopf¥hec AP NAE g4 1T Bperopi R Bl Ra e st PR i el

purlflﬂitldrﬂboﬁﬁ@bé/railveglﬂﬁlhb@(f S@Emmz'd)gfrﬁdi@hﬂﬁ oy TPRYa0k bdR 5-chloro-

th|op5er@2@£moi¢hﬂcGQHE{Z%aZbQﬁbﬂméYHw-ﬂ B6prépyl-piperidin-4 yI) sulfamoyl] ethyl}-
(1-1 sopropyl - pi peridi n-4-yl sul fanoyl) - et hyl m de
amldf rTé‘éétﬂed:ﬁ"TP@Hﬁ@ was ablaineggs)its triflyerpagsiatein toxm & @ynrless
amorgﬁ&Rarﬁﬁ'éhXIe RP- HPLC (CH3CN H20 gradient + 0.1 % TFA)
VE pure 5-chl oro-thi ophene-2-carboxylic acid

Yield{3B-mg1- i sopropyl M8 (BS1)i mien=45¥) chldkb pattern .
pyri di n-3-yl net hyl -sul fanoyl ] -ethyl }-am de. The title
conmpound was obtained as its trifluoroacetate in form

Exam?fg Szfr\) ' isgf?\éﬂ%rlﬁigig?ﬂ%ﬁ-r%?gﬂﬁg&?itcg?fr(]ie{?i-[ﬁl-isop%ﬁll%Pe%iiﬁIQ-~YW§5-methyl-
isoxazol-3-ylmethyl)-sulfamoyl]-ethyl}-amide

5-Chloro-thiophene-2-carboxylic acid {2-[(1-isopropyl-piperidin-4-yl)-(5-methyl-isoxazol-3-

ylmethyl)-sulfamoyl]-ethyl}-amide was prepared by an analogous procedure as described in

example 15 starting from 67 mg (1 equiv.) 3-chloromethyl-5-methyl-isoxazole and 200 mg (0.50

mmol) 5-chloro-thiophene-2-carboxylic acid [2-(1-isopropyl-piperidin-4-ylsulfamoyl)-ethyl]-

amide
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Exanpl e 23: 5-Chl oro-thi ophene-2-carboxylic acid
{2-1(1-isopropyl-piperidin-4-yl)-thiazol-2- 20

w@ koveiikasbt sul f anoyl ] -et hyl }-am de i) PCT/EP2006/004255
(1-1sopropyl - pi peridin-4-yl)-thiazol - 2-yl net hyl - am ne
Under argon 185 pl (1 equiv.gyh thiazol e-2-carbal dehyde
were added to a solution of 300 ng (2.10 mmol)
1 |sopropyl pi perl d| n- 4 ylamne in 30 m abs.

(react@@ te@%e%ﬁr@g@%& (f psm %}lﬁltgln bgé)é%?alggti‘vi@olﬂ’ agl?(e(gggé@glza%rad ient

+0.1 Bt B e SRkt bl 2 P 0w e (oo ploeRbin-s-y1-(5-

methyHidorg1-3p)raethg s alfarea]- é’mgl?-aﬁﬁ&’@qhélﬁlﬂetcbmpb@ﬁ&Wa@Bbtamed as its
m xture was stirred for at room tenperature

trlﬂuq«pmtate Heformf @i oloriestamedhouomatestabd a f ew drops of

led.\g@? %vvere added Hr}ﬁ/‘* Aﬁ’eb%ﬁmgg ;hed with a

ted NaHC03-'s ion €paration the
organi ¢ phase was concentrated under reduced
pressure. The product was gbtained in crude formas a

Examplg 20¢| bhlasp thiophenes2- carboxyhi asig {2 H3450premyl-pinexdin-4yp)-pyridin-3-
2006/ 1 R 61
2-(1, 3- éﬁegr}(’g Sﬁ%ﬁgﬁﬁg@{y@%ﬁﬁg?ndol I2I )y| ) - et hanesul foni c

5-Ch|aro+tli|obﬁene32>|paimp)ﬁsﬂrcplche{rzlf[ﬁumpftem}l)npendm -4-yl)-pyridin-3-ylmethyl-
met

Sulfafﬁov('laetgvlb@wdﬁ wa%nrépwér%om@@?mgvs progedure andercebed Brixample 15
startir%cl‘ f’mngé d;?ﬁ@rﬂ%% %AgHSIBrg{rﬁeéSg{l ggrlg ;ﬁ/m&ﬁ rlde and 200 mg (0.50 mmol)

ana
5- chlqwomlmedhmm Zeartesdic |ab|dc[2-(1elsompyiﬂilperid|n)4 ﬁsmﬂaa'rdyl +ethyl]-amide

(reactigngepsandre; ST F) pufistalign oy P tive kP BBk Bi3@yH20 gradient

+0.1 SHERY g pure, Srchlorerthiohener2scarbaunic 3cid (3 isomranylipipg igin-+v1)
pyrldlﬁtﬂ fifrietifd- stﬁwméyl]cahylpamudw Thé 68 c6MpOITd WA Sialhed s its

il1ca gel (eluent: MeOH) gave pure
tnfluozochtage in toxm-of agjlght yellow amorphous material.

vield S MG opyt - pi pafs B BT FETAIEPISER 1ret nyi - am de

as a light 10 yeIIowfoam Yield: 178 rTg M5 (ESt): W
- et hanesul fonic acid

Examelfﬁsoércl(bltgrp Ib'ppbeneuz garhoxylic a€ifi{&4@tisopropyhpinesigin-4qyl)dbiazol-2-

2- Am
(1-1i sggropwrggﬁ%@? yg%'nﬂsjet hi azol - 2-yl net hyl - am de

i) (Nalsoprppydnﬂpad:hw wh)rthaalzalmgmtshm?ggejure Sssdeign bed
t
UndeQar(sqn 58§BL(>1 @nge) thiaﬁ r@rzlcﬁgg%‘i"?i&né? Wﬁf%qéeéttﬁ aﬁegwpmﬂ%eo mg

|
10 b RobapL BB gL Spit dcorgmtyane, o epling
solutivh de ceded o (%%1 6@ pb(0.5 eguivEonbecetir audivererddedlandithe thixture was
rown oil

sirred g 18 Teu s ot tht Gasratise CeBoA g Uk Fauiv] sodtuim ~°
triacetakybdrbh{ G RN W% ladBePShd HeTedetidh)mikitira 43k sttrrdd MRUBY 4t room
temperature. After the reaction had been completed a few drops of water were added and the
mixture was washed with a saturated NaHCOs—solution. After phase separation the organic
phase was concentrated under reduced pressure. The product was obtained in crude form as a
yellow oil.

Yield: 217 mg MS (ES*): m/e = 240 .
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sul famoyl ] -et hyl } -am de
5- Chl or o-t hi ophene- 2-carboxylic acid

W@ 2006(1226650pr opyl - pi peri di n-4-yl)-thi azol - 2- y| P€T/BR1006/004255
sul famoyl ] -et hyl }-am de was prepared by an anal ogous
procedure as described in exgnple 5 iii) starting
from6l ng (1 equiv.) 5-chloro-thiophene-2-carboxylic
acid and 129 ng (0.37 mmol ) 25 2-am no- et hanesul fonic

i) 3515 Ripresheinydprispindal 2Vl eshangrlionic asid 1 risamigey ainesigin-+-v)
tHigR)-2-yiethyl-§@ideon by preparative RP-HPLC (CH3CN H20
gradient + 05 % formc acid) gave pure 5-

2-(1,3ebibx0-b, 3td1hquhmmdbl 2g/h)tedhariesgifanid acid (1-isopropyl- plperudln -4-yl)-thiazol-

2yime i A PR RgReE B ahalbrgisarbredld Acspibedior cample 1)
startlﬁé)fr@mrmd A (0. gﬁmﬁfdl)m -%‘bgrdp‘yl f)i%mi a4- @gﬂl%ﬂ-z yh’hé’tWQl -amine and

anor ph ous rmateri a

250 mg(1 equivt)ar(@, 3pxhox0e‘r B dIhmr@aomdDiZZﬁBrtITZ(DE)StEfEmbﬁ)’I@MQBBnﬁcatlon

by fla%}kdrrm{g? 6@ 55|Ig?arg%i {%H.}eﬁ't ?ﬁ{}?fg ?N%O‘f-ﬁ”ggv%x re 9- ? g-dloxo-1 ,3-
dihydpé- %bHd@ﬂBW&%é?@ﬂMfonWadld @ﬂ%ﬂrbpﬁiﬁér}m&myﬁﬁthﬁz&l’ viRethyl-amide

N O To a solution of
asallgbt 50 mmol ) 5-chl or o-t hi ophene- 2- car boxyl i ¢ aC| d

ye”°L"|2f8£e’3‘| ﬁaar%%%lfannyl) et hyl ] -Ma{Ead: e 3447 -

di chl or onet hane were added 0. 1 m (2 equiv.) 1-

... 1socyanato-propane and 6 The reaction m xt
i) wAmtnorgthanesybors and htsowr@ewrplp@mﬁjeﬁaxlmheazofrmlnnékwl “amide

-Am%@etﬂ%ﬁﬁ%?g&dydgé%_oﬁﬁm éer}dl |4Ir®|otﬁg E QIngJtﬁﬂ%'ﬂﬁd@UBs

preparedrbyeaabualegOlIsfmocred&:H asdtsmbetilfgleexmldvaﬂhﬁdrtwgfh)rﬁ|1VI$ mg (0.37
nd co trate r redu pressure. Fina
mmOiﬁﬁ (7 prdigior méﬁwﬂatj @e énmq wRrepth piperidin-d-yl)-

thlaZ(g ?ﬂrﬁ% Itﬁﬂﬁ ene% ?g% ISfca ‘zlil\éllhad?aél_n[e(sgl_utlon in THF. The

product was obi;afnqdlqsdm\dm nil4-yl) - md¢y14mngocar bonyl - sul f an®y (ES*): m/e
%] ethyl}-am de. The title conpound was obtained as

=34%ts trifluoroacetate |n formof a coI or |l ess anor phous
material. Yield: 12 M5 (ESt+): W = 479, chloro
pattern. 15 Exa e

iv) 5-6hlong- drloph&necqomngmwne acid b Kisopramyl-piperidin-4-yl)-thiazol-2-ylmethyl-

Su'fa'ﬁf&!)if‘%éf} §,1 i sopropyl - pi peridin-4-yl)- su lfa

am de
5-Chloro-thiophene-2-carboxylic acid {2-[(1-isopropyl-piperidin-4-yl)-thiazol-2-ylmethyl-

sulfamoyl]-ethyl}-amide was prepared by an analogous procedure as described in example 5
iii) starting from 61 mg (1 equiv.) 5-chloro-thiophene-2-carboxylic acid and 129 mg (0.37 mmol)
2-amino-ethanesulfonic acid (1-isopropyl-piperidin-4-yl)-thiazol-2-ylmethyl-amide. Final
purification by preparative RP-HPLC (CH3CN/H0 gradient + 0.05 % formic acid) gave pure 5-
chloro-thiophene-2-carboxylic acid {2-[(1-isopropyl-piperidin-4-yl)-thiazol-2-ylmethyl-
sulfamoyl]-ethyl}-amide. The title compound was obtained as its formiate in form of a light
brown amorphous material.

Yield: 66 mg MS (ES*): m/e = 491, chloro pattern.
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To a solution of 800 ng (2.03 mmol)

5-chl or o-t hi ophene-2-carboxylic acid [2-(1-isopropyl -
wQr@endwbn- 4-yl sul fanoyl )-ethyl]-am de in 20 nPCT/EP2006/004255

di chl oronet hane were added sequentially 1.0 m (5

equi v.) acetanhydride, 0.8 ng, (5 equiv.) pyridine and

50 ng DVAP. The reaction m xture 20 was stirred

over ni ght at roomterrperature The next day further

1 m (7.5 ui y. hydr

Bampleady. > irodfivehader? Fabhgiams (arasariany piredin-oyi)
reacti under refl ux
and fo;b‘?oﬂl?rlﬁig?@a&&\@ﬂgﬁﬁé;rfggnfethn%ggrﬁggre After
conpl ete conversi on he reaction m xture was
concent rat ed dra ced pressure. Final
puri fsc ,O{I\/S par ative RP-HPLC (CH3CN H20
greadfemt + i TFA) gave pure 5-chl oro-thi ophene-2
25 car boxyl | c Nacied
{2-[acetyl - (1~i sopropyl - pi peridin-4-yl)-sul fanoyl]-eth
yI} am de aslits trifluoroacetate. The pr oduct was

ken p |n dj chl or opet hane and treated w
Toa %0 tipng hé@:m@el ) Grghégo- twppbrnepha@réowsarldt[%hlspn@pyl-

prperﬂﬂﬂqyls‘ﬁlfgﬁl%@-lefs’r‘@ﬂ-l vegg 8 FRAIR0Ret H}‘ﬁe v&?él‘gtgdqegjg)vr ml (2 equiv.) 1-

resi due was I'n wat er contal ni

|socyafnarm&pr<1paae add 6lnypPHIAP] Tred rieactiayemixtiraavas istitred Wernight at room
2661 PCT, EPZO&?/ 004255, .63 conpound as Ita
tempgighute alte ot A 5o} @ e TAmsrtBeraramRng A6 mg DMAP were

addea( | e stn:f'?'% foi4B P'l\/F(or(o%ﬁ"'?]emé)\éﬁ attrét Pfe reaidH rﬂr)@ﬁretv% washed with 3 mi

Exanpl e ro-t ene- 2-car boxyli'c acl
watel[aard(mnceﬁmtcxbyhdqmrprhmed|pneséuryrl §irlal pumfydation by preparative RP-HPLC

(3Bl 5 etadih A A Fanee Selarerdiohansr2-abeninacd (410
rsoprééll‘pppop‘{m{-l- ﬁ?rc@%@?ﬁﬁé@@ff @I@a‘iﬁ@ﬁﬁ%yﬁ ar%'léje The title compound

was o@taihémﬁﬂmhlﬂaﬁmac&aﬁ iffford.ofa eslbilass hrriokpiRsus Yhaeiiale
wer e added and t he mxture was cooled to O0C. At that

Yieldy ¥98r at ur e 4. 37 M§ (E8*): m/egé#79. ghleretpatiess ul f ony |
chlori de were added dropw se. 10 The resulting
solution was allowed to reach roomtenperature and

Examptd 25 ed- (Ifmrof-thfdpheme A-chrboXylit acid {2t[bcetylMBsogidpyl- ﬁ@eMdTnm -yl)-
100 m d chI {] hm and washed sequentially wth a
5% KHSéJ4 angeyljyetny! & er and brine. The organi ¢ phase

To SO SHER BTN ST RREH 3 SAPEIE B oo
piperidin-éxysuifaimopl-ethyljamide ire20wl dichloydmettiane _\Meﬂe an‘_dedserﬁ wervally 1.0
ml S%nylﬂqlp%\évglgﬂr@egﬁig :grﬂ 5 %dzuré %yrjf(? mlevgné 'Szg Tr?g' Dl\\/IAEP _Th'%srgéction mixture
was sﬁrr@a o(/t%f ?Hf %Wﬁﬁm?é’tg?emr ﬁ?{l@xt%g Ryithehhyh) 7e$&

tion™o cru nethanes
acetaabvdild}: i2ml (15tan|x13m)axybd el aamdi 75ang DMAPtWerk adddd; Hhes&&tlon mixture

o AR P R oS e TRy by comt
conv&ﬁ@@@ﬁ”e reréctloﬁpmmtu @Was cgh&nh%?&f drRfer FedUictd Bred@e Sh'nﬁf Gtification

for 4 hat 80C under argon and |ight protection.
by preparativeeRRuHBLGIEHR Y HoRtgvadiont +i0. WWaTEA) gaVﬁ:ilettSdethedhlophene 2-

carboxylic acid {2-[acetyl-(1-isopropyl-piperidin-4-yl)-sulfamoyl}-ethyl}-amide as its
trifluoroacetate. The product was taken up in dichloromethane and treated with a saturated
NaHCOs-solution. After phase separation the organic phase was concentrated and the resulting

residue was dissolved in water containing 1 equiv. of fumaric acid. Lyophilisation gave the title
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twice with 300 mMl ethyl acetate each. The conbi ned

organic | ayers were washed with brine, dried over
wandngdeses MgSO4 and concentrated under reduceBCT/EP2006/004255

pressure. Purification by flash chromatography on

silica gel (eluent: CH2CI2) gave pure thioacetic acid

S-(2-tert 25 butoxycarbonyl am no-1-nethyl -ethyl) ester

as brown oil. Yield: 5.3 g M5 (ES+): W = 234. |||)

comp%Hﬁggggi ﬁl{g?%g{egﬁ Fornbf 0 iSnds amorphzous% &8> Mol Yield: 378

mg S‘MSZ(ES?ﬁ\i@ﬂh%,ydhﬂfrb‘baﬂbﬁm no-1-met hyl -ethyl) ester
wer e O dissolved in 20 nml acetic acid. Under |ight
protection a solution of 19.3 m H202 (35 %in water)

eam 2%, & RGSbBpRENS 2 BRI LlaRE P Bopy CoPefiidat-HsdTFmoy

After tpgpyileasideon had been conpl eted, argon was
) bubbl ed through the solution and 112 ng pal | adi um on
) Meshaneanlfqnioagd 2+ient-butaaweatbondareinodomethylietby! estérr ri ng

o g RO AR GATbESARER 0400 s e n o0

dlchld?ﬁmefthdﬁer ABeNMA2 egangariéthlagtindlverr added dvd ehle ARG cooled to
and co-distilled three tines with 150 mM toluene to

0°C. Ajithat tempe@ture 43 7ol (1% esprivemethanesubianyd chlarideaverg added dropwise.

The ré(s%lltli rﬁ%ﬂlt&on v&}%ﬂg@gg t%ge%gﬁw Eeghﬁe}g@@e gﬁq Stg'ge(fsﬂl? \f/Lthher 4 h. The
mIXtule Bemdmhtedwnammnyl canﬁnlomnwthm&wsshleﬂ oed uendialviwih aB¥% KHSO4-

1.16 m hl f t dded
solutipp, \éﬁat@ugrﬂth@%ﬁﬁsprgﬁn@ a@qwgg ﬁéﬁ%\?e}?nﬁyderoﬁf{ngs& and

concegqgaf@m&w&qfaga ﬁﬁ?ﬂ%ﬁf’% e ﬁiaraeeu ﬂidg1?r‘?q“' v.)

an aqueous I on. ter
butoxyearbomydamirioxt-methyhvathybédtanvindrude foan as yellowosiln  Yield: 12.3 g
t &éature After 24 h the 10 reaction was not
ci‘ﬂ% Ved/e Edpther 3.6 (0.5 equiv.) of an aqueous 1
M NaCH sol ution and 0.5 m (0.5 equiv.) benzyl
chloroform ate were added. After another 5 h stirring
ii) 5hiaao&fmactcb&ﬁdeﬁthmrtmytdrbomdmtnoehmethw -athy|)wster

A sollfgiolé{cgﬁjdg %{gg%d{]%n:o _er es’Ie pggsww?fgwlcaﬁﬁr}ouPtallbtﬁg)xy&ﬂ%onylammo 1-
methil'—éthﬂ%s&?'in {6 MEDMF vek Rbled RS Aiure d‘@% (1LPedliV. Fth%b"c@tlc acid

- benzyl oxy- car bonyl am no- pr opane- 2- sul fonl c acld as
and toB @l1.8equiyi) IC$2CQ5IHYI 58| rat DB 7ThegeatSopESxjure Wes stumemfom)h at 80°C

undeégr@gﬁage 3%@ o THY t)xtucrg1 (Ng? E)noﬁ: re ?rlit((j) 3% ater anJ extracted

tWIcehlﬁﬁmhpéﬂﬁypaiéﬁ@@h‘écﬂmlﬁ@cd?ﬁlﬂﬁé@@rggnﬁ%)fe@sf‘\lv@re%sﬁ'ed\ﬁitﬁ brine,
suspended in 8 m dichloronethane. O. (1

driedeqyar anhydegusMgs04 %cbmgemted ander r@duqtqd nr@$suemé’u tifieatonaby flash

vl B Do EF oA LRI BB e e Tt

butoxyea%nmmmm -Hieghyha Jﬁ)Q@l‘éEﬁi brawachiknder regdel@esi3 g MS

ressure to give cru (2-chl orosul fonyl -
(ESH): m/e 234.

iii)  1-Amino-propane-2-sulfonic acid

5.25 g (22.5 mmol) Thioacetic acid S-(2-tert-butoxycarbonylamino-1-methyl-ethyl) ester were
dissolved in 20 ml acetic acid. Under light protection a solution of 19.3 ml H20; (35 % in water)
in 50 ml acetic acid was added dropwise. The resulting mixture was stirred at room
temperature for 24 h. After the reaction had been completed, argon was bubbled through the

solution and 112 mg palladium on charcoal (10 %) were added. After 90 minutes stirring at
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propyl)-carbam c acid benzyl ester as yellow oil.
Yield: 289 ny. vi)

WO 20062368 Dpr opyl - pi peri di n-4-yl sul f amoyl ) - pr opRCT/ERZ0&B04255
mc acid benzyl ester 25 245 ng (0.84 mmol) of crude
(2-chl orosul fonyl - propyl)-capam c acid benzyl ester
in 3 mM dichloronmethane were added dropwi se to a
solution of 143 ng (1.2 equiv.) 1-isopropyl-

room(Ifgqunjéﬁqrzrlagtlgpﬂ_t_‘t@ei1 ; ame%f}qu‘ﬁtde Zq%c?\ge? l“q:e?lltql'z’gﬁaé f l‘t%@é&vas concentrated under
reducTeg PR&EREYNE cb! Eﬁsl\gggglgﬂe Wlﬂ‘\r Ftomlaqg ngth% 1”$mmo

a saturate | on. organi ¢ phase
propathei 2eqli | fou racalhdsyadyetiow d\JgH@é B@n@rmmwasnﬂemdad utinglthe reactlon )

ced pressure I ve ude
Yield [%‘%%& i sopropyl - Msp(gg? 1§{isul f amoyl ) - propyl ] - car ba

mc acid benzyl ester as yeI low oil. Yield: 258 ng M5
. (ES+): W = 398. WD 2006/ 122661 PCT/ EP2006/ 004255 65
iv) \‘nBehzylewnalbon]damirmawroaaw%mlﬁmﬁc aad d

At 0°éjuégﬁw ?pauwr)) bger II dhloro?o%lgte were adgeSdStong;su(spenSIonmﬁ 8 g(7.19
mmol) 3-ardinb-HPeY MR- deoﬁR‘ra'cﬂ! iR-722 ﬁ%{tﬁ\ﬂP&f'a}\ a‘%{u@@ﬁ@. i Mqad(ﬂ?-solutlon

mc acid 'benzyl ester were dissolved in 10
After Tihghe egagtippmivitise wasdl loaneddo avadmrtp e tempﬂawrgmﬂer 24 h the

eact B 4B5 A B PR B SRR S0 68t EHER A0 SByion and
0.5 m\Md DeqlidPPerFVANGrofdrniaEe werd Addedy AREIHHOtNGS rem?rhﬂﬁ 4€ebom
hydrogen (balloon filled w th hydrogen) and t

tempﬂﬁakurgltlae tgastien mixteee wa5rfllt4:r¢d dhe fibentesidup saatakes upThethyl acetate

and pfu?uﬁgé Ib? Flggﬂ @réﬁ\%%& dsﬁfc%%ﬁp(%gfem %@y&'&taéﬂiﬂ&ﬂ-ﬁ to give pure

1-benlzylbky-&ir Boridminorrepariest-fonitdgid ¥a£tstoti@s gilve crude
1- am no- propane-2-sul fonic acid (1-

Yield; 23dgr®py| - pi per i M(Es: Yymje a#vde as a col orl ess oil .
Yield: 106 ng M5 10 (ES+): We = 264. viii)
5- Chl or o-t hi ophene- 2- carboxylic acid

V) KZEKI&msBWWDWpychﬂfandt audbyhszés‘talmyl) propyl ] -
na? To a solution of 79 3
230 mg @}4pHaok hiBgpHK czth%maam PEOP&B?' 'SiUHO';'S'C Rridiygre Gespended in 8

ol oL QB o AT 3Pl i ang 01

DMF @6rerddded dropwisa arFim:erreaomoa miSuibs egsistirtddyataosml trlmlpemtmfe After 2 h
1084 0.40 nmo u - a ropane- 2- su

the "5’6?'91’?13‘1 tP%‘ﬁ?%WF %‘f}‘ﬂfi"ﬁ ’ﬂgnliﬁleapg‘?ﬁ@fé ta.swegg"{ﬂ (21‘%0'05””0"3"

propyﬁ?&?‘r%rﬁuc@h‘%n re% ?20¥%hd@gts added.yidj B?Zéﬁg.l ting

ture was sti roomtenperatu e and
then concentrated under vacuo. The resulting residue
di chl oro

i t aken u
il eGP B Rvae B ey sl BRI <2 i Y BEPAL S e
245 g @A AT eriR 2 @Hlbﬁﬂuﬁ’drﬂ‘] prépy)NedrtRusic B@@@@n?fl‘@ster in3ml

concentrated under reduced pressure. Fina

dichlpromethanetwera added dioipwiseda a sobatlpn@mﬁhmg\(bmau MRdsopropyl-
plperﬁa@%nﬁe rdaflh LﬂtDlisEAom% dIC oromet%aEgCA r& fPsrtﬁrlHé: at room
temperature the reaction mixture was washed with 5 m| of a saturated NaHCOs-solution. The
organic phase was dried over anhydrous MgS04 and concentrated under reduced pressure to
give crude [2-(1-isopropyl-piperidin-4-ylsulfamoyl)-propyl]-carbamic acid benzyl ester as yellow
oil.
Yield: 258 mg MS (ES*): m/e = 398.
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as trifluoroacetate. Subsequent transformation to the

correspondi ng acetate gave a white anorphous solid.
waQ32oo¥itededt 46 nmg M5 (ES+): W = 408, chloro paPCBER2006/004255

Exanpl e 27: 5-Chl or o-t hi ophene- 2-carboxylic acid

[ (S)-1-hydroxynet hyl - 2- (1- |s6%propyl- pi peridin-4-ylsu

| fanoyl ) -ethyl]-amde i)

(S) - 3-Benzyl oxy- 2- benzyl oxycar bonyl am no- propane- 1- sul

foni.c acid 30

vii) aé}nleommﬁdxgwfgrus@ﬁwwmbewrlsm‘hasD BMifffane- 1- sul

25 08, S5 160 PR B R SRR BBy

benzyhasier) wérg)die lvednmto 3 Mfeotiy'ﬂme(solwwp\amevhcwéd amd rinsed with argon

severa) Qi 30 B PARET b oo ARd DB Wers ﬁ#ﬁfagégsﬁnetbgm'ﬁﬁre was
evacu??_égqn@prﬁ{s@& With a?%ﬂ'!;ekrga( {RENGRER, e85 WalExchaRgel B hydrogen

ave pure

(ballobe rhltlydi it~ rﬁydtx@ez)/ambdylemmbmmg/Wamtrroedofnopdwaﬂbemuérhperiawre. The
reactlgg@nx@% }%51.? ﬁ'(t%;eli %3%(3 glﬁeog( W %%ge%edyw( Elassﬁ%d W\I/t\ﬁ 10 ml MeOH.
The flitfﬂ@WaS @Mﬁéhfraféﬁrl}?ﬁ@? VacﬁS 'téjig@@ 9@6@ 184thiRb-propane-2-sulfonic acid (1-
- 1- Benzyl oxymet hyl - 2- chF'or osu
|sopr0p‘ybp5ner|dtm§fy0-amd¢)a5m ml@rdnsdolhenz\jabldeshoérrngvas pr epar ed MS
(Es*): We naI ogous procedure as described in exanple 26
\’/‘f 204 |ng from 380 ng (1.0 mol) (S)-3-
benzyl oxy- 2- benzyl oxycar bonyl am no- pr opane- 1-sul foni c
acid. ((S)-1-Benzyl oxyneth
viii)  pihiareshiopbena-2-carhoxy)ic @adk{éﬁi isopropy- -piperidin-4edsudfameyl-propyl]-
g ined in crude formas colorless oil. 10 Yield:
i)
Toa sb(u$90n]of59ﬁﬁ%(102<émm JBLkhlgrok thodﬂ@ﬁéqubd&ymeédidiirm il DVFUwere
enz

-carbani c aci

added 184 mg( )Bérﬁﬁylvd*WHtalﬁleZOEu @&%@p}wﬁw -T&%Bgsaalwgnmmwews stirred
for 3d ﬁ\myJoénb%nggelatﬁr%r ?lﬂwe gﬁﬂ@‘nlofq J4§ Orl?ﬁ?gp crude 1-

anarogou ure as

amm@p&ﬂﬁné ZZﬁJIMth a%lda(ﬂﬁsmﬂorfyl pmeihéﬁl -47y))- amld@arﬁﬂ& M (1 eduiv.) DIPEA in
opropyl -piperid. in-4-yla mne and 398 ng (1.0 nmol)
2ml I@Mg)waisaggmghgigﬁﬁgmwmxwre was stirred for 4 h at room temperature’and then

concEPEOH S, ORI ARLBAIES BT AT n

orm as
washédwith a¥atiratted NaHCOg soVti¢riEad witlbrine 5THe orgafid phase was dried over

anhytér%%rf' ill(ggqr)nb%& c%‘glg%g;q?@/ Hrﬁ) rsgé] l?cg%jﬂpgélst]:rggﬁﬁ@l qui@ﬁ'lgggtiqﬁrw% achieved
by pr éa?%t‘xjﬁ @HP%}/@F?@Q%E@HC&%S dg]P Q‘g&/thgﬁﬁi%@gﬂdmai%btained
as trliﬂwcsrea)detaid Subs&juent trandidroradiontth dmecorssp@@lingaGRateigavd a white

1. M ErS solution in dichl oronethane were added and
amorppausselids i on nixture was allowed to warm to room

Vield! fgTigr at ur e. Af t afis @4+)hmfe La0BAHIGS paftedt er and 0. 94
m of a 1 M aqueous Na(]—| 25 solution were added. The

m xture was concentrated under reduced pressure. The
Examrp?esi.ﬂu%—%gro-thiophene-Z-carboxyIic acid [(S)-1-hydroxymethyl-2-(1-isopropyl-
piperidin-4-ylsulfamoyl)-ethyl]-amide
i) (S)-3-Benzyloxy-2-benzyloxycarbonylamino-propane-1-sulfonic acid
(S)-3-Benzyloxy-2-benzyloxycarbonylamino-propane-1-sulfonic acid was prepared by an
analogous procedure as described in example 26 iv) starting from 1.76 g (7.19 mmol) (S)-2-

amino-3-benzyloxy-propane-1-sulfonic acid and 1.16 ml (1.1 equiv.) benzyl chloroformiate.
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taken up in DVF and filtered in order to get rid of

salts. The filtrate was concentrated under vacuo to
wa@pwe/12266tle ( S) - 2- ami no- 3- hydr oxy- pr opane- 1- SUPEDRPZ006/004255

acid (1-isopropyl -piperidin-4-yl)- am de, which was

pure enough for further trangformations. Yield: 65 ng,

M (ES+): W = 280. 30 v)

5- Chl or o-t hi ophene- 2- carboxyllc aC|d

Fmalb&giﬂa;tllgh drp?é(r}étrnﬁwé]yI{Palﬂl&é( ISO %%?bql%]TéA) gave pure (S)-3-
PCT/ EP2006/ 004255 67SChoro ne- 2- bOX|IC

benay gy 3 ey LR PARB R RiAPaDE (1 Bulfel 5@9@@? aspplierciih- 4

Yield:YJgdhg amoyl ) - et hyd eyl 4880 Pr epar ed by an anal ogous
procedure as described in exanple 26 wviii) starting
from28 ng (1.1 equiv.)

i) SRS ERS BN b BisamamE & Pendles o
((S)-1-BénzyForpinethyl-2-eh leedsu Hbriyi @th JcariEnsie acn?'b‘éﬁg\vﬁster was prepared by an

purification by preparat|ve RP- HPLC
analogelgcprgmdu;e as desow bdAn examplepiord swriing fsers 380 mg (1.0 mmol) (S)-3-

0
benaf QPR TR iSRRG o Bbafe displsay gt enoymstyl2
chlorévitfghyl-egfiynydalbandidiacid-behipg ettief Was loramed il ciale foiph ad estétless oil.
as its trifluoroacetate in formof a colorless
Yl 98dMmgrat erial . Yield: 15 ng MB (ES+): W = 424
chI oro pattern. 10 Exanple 28:
5- Chl or o-t hi ophene- 2-carboxylic acid
iii)  [(8-'-Berizglopyraetil - {1pss propyl-pipatidin-atydumtiymbyl)-ethyl]- carbam|c acid benzyl
1,1-dinmethyl -ethyl]-am de i) Methanesul fonic acid
QStE'QH-fI uor en- 9- yI met hoxycar bonyl am no) - 2- net hyl - pr opy

ae BRI TR PR A amo ety arbaypic grig fenav! eter

was prepasédby manald@qs rpequd axt d3\desaribed dbmaurplqozm)?damtmgd&)m 142 mg

(1.0 eﬂﬁ@%“?&fp%éy@-,p% n- iyé‘s I 9q5 %rt o fr@gr;lngg (zmloxymethyl 2-
chIor@s'mehﬂ ﬁ)fl)% %ﬁ%ﬂ@tﬁm’gﬁe@ﬁ'%ﬁ}éﬁhan ir éc”fg \r/]vaé 3[(3;(%"13:9% ¥ride form as a

light gelio@Heaimuor en-  yIYidd HadZyogr bonyl am ndyS (BSTyemnfey+-504 opy|
ester was obtained in crude formas yellow oil.
Yield: 7.0 g. 20 ii) Thioacetic acid

iv) @)—szGmQ|%l'3fﬂyld%>$fb79péﬂen‘73§d1%Yd&'id3@ﬂ&’d;fr‘ﬂbﬂ‘b)pe?rdﬁﬁkmﬂa'nﬁﬂe

ester hi oaceti c aci

80 mg;(q 116 ietal)[(SkibBenzyboxy methyhadx -isap taply pipaiidio)4-gsuttankop)-gbhyl]-

st er r al o S p

carbaffi ot BEHS) £E B ERBRET Y o BihltRp R A I5C 0 £ Tara 1 m
BBrs-fﬂl@ﬂlan medifroRmethad werd@dded and the reaction mixture was allowed to warm

2- (9H f | uor en- 9-yl net hoxycar bonyl am no) - 2- net hyl - pr opy
to rogm demperature. After 24 h a few drops of water and 0.94 ml of a 1 M aqueous NaOH-
solution were added. The mixture was concentrated under reduced pressure. The residue was
taken up in DMF and filtered in order to get rid of salts. The filtrate was concentrated under
vacuo to give crude (5)-2-amino-3-hydroxy-propane-1-sulfonic acid (1-isopropyl-piperidin-4-yl)-
amide, which was pure enough for further transformations. Yield: 65 mg MS
(ES*): m/e = 280.

v)  5-Chloro-thiophene-2-carboxylic acid [(S)-1-hydroxymethyl-2-(1-isopropyl-piperidin-4-
ylsulfamoyl)-ethyl]-amide
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25 and 2.1 m (1.8 equiv.) thioacetic acid.
Purification by flash chromatography on silica gel
w@ edoaames1 CH2Cl 2) gave pure thioacetic acid  PCI/EP2006/004255
S-[2-(9H fl uor en-9-yl net hoxycar bonyl am no) - 2-
net hyl -propyl] ester as yellgwoil. Yield: 1.87 g M5

(ES+) W = 370. iii)
(9H— Fl uor en- 9- yI rret hoxycar bonyl am no) - 2- net hyl - pr opa
ul foni c acid

5- Chl@rn(tbnphpmzéhrngxlicwét%[&wc‘wdmwm #6)-isopiopy hgiperidinra
yIsquQﬁo%l}sgtlﬁu%ml&e f5d re@?%dmfaﬂadrn%ﬂqgwigﬁfe(ﬁg}@la?gg#ﬁbed in example 26

desc exa
viii) sifarttm‘g ftor@ 28gng A. Lequin) 5-chlobo-tiaopHene-2aqarisbxylic acid and 44 mg (0.16

mmog&z]a&lg{)g: L{%Fﬂ?&@? a{ﬂr{rﬁe\t’%ciéocar i %%)%rrr(l)pny? plperlrcTiEn -4 yl amide. Final
punﬁ?ﬁ—r({nqg))z&@ﬁ%gﬂégﬁﬁ ppe dﬁg@ﬁ{)rg;%’sgra/ﬂleﬂt Wﬁ%hF@'ﬁg@ﬁ f/»me 5-chloro-

aceti c ac ur| ash chromat

thiopAéhé- E—@ar‘BSJa/_hc (a€||dL[(S§1ﬁ -hy&ﬁd&Vheﬁ??ﬁ ﬂtlﬁodroﬂ'ﬁtd@&%ﬁ -49/(ffamoyl)-ethyl]-
pure 2-(9

| uoren- | met hoxycar bori yl am no)
amidergihie\titlepnooypanad was obtammdoasatsﬂdfluwoy@tatcmn &rm ofvi esllariess
771 MG, (ES+): We = 376. 5 iv)
a’“”?%“éﬁﬁ%%%’mfonw 1, 1- di met hyl - et hyl ) - car bami ¢ aci d

Yield 9t$ mbuor en- 9-yl W@(SEB“‘)elfﬁV@ﬁ 424 , chloro pattern.
(2-Cnl orosul fonyl -1, 1-di et hyl - et hyl) - carbam ¢ acid

9H fl uoren-9-yl met hyl ester was prepared by an

Exa mgpe?r g%m%?}]ﬁ %gggrﬁ%??iﬁ)?%%%%' -is%?o%l-&ipgﬁd i\ﬂ)lﬂf-ylsulfa moyl)-

(9H-f1 upr@lmthweW]tumwQar bonyl am no) - 2- net hyl - pr opane
) -1-sulfoni¢c acid and 2.3 ml (3.6 10 equiv.) phosgene
i) d\/@@ha%ers qrm@;é(ﬁg)(% -fluoren-9-ylmethoxycarbonylamino)-2-methyl-propyl ester

et SR S3H Aot A B A B, A e vas

prepdred by as aﬁalogétﬂlrdre&ﬁluﬂé éas deYtlﬂie;d in l5§kﬁn|i§|26 l)@tartlng from 4 95 g (15.9
sopr opyl - pi perjdin-4-y anoyl )
mmomqur%a BARNEY LY PR A 9- f'}‘PFﬁé‘rW’F"%%X' @ﬁtensnd 1.5ml

_ret hyl
(1.2 cgf e AERER ENBRAL nindnaRUE S Opbr el Ot (X
ylmetbm&part&m\yhmmm) Zamatrwgptwypemeﬂhsrobtasedjmudé)bdml a3 yellow oil.
exa le 26 vi) starting from479 ng (1.2 mmol)
( 20¢'R1 6P8sul fonyl - 1, 1- di net hyl - et hyl ) - car bani ¢ aci d
9H-fluoren-9- ylnethyl ester and 208 ng (1.2 equiv.)
1-i sopropyl - pi peridin-4-ylam ne. The product was
ii)  JdbicacetexchcidhS--(@Hdlvovemdabméthgrycanpenylamirfay2rmetliykepidpyl] ester

Thioagéic Ao 42 HEk HAre 2o B BoRL S ropyhmingamethyl-propyl] ester was
prepa(()rf@d ig?gggﬁ@wgo@i pr8Edddir@adidesknibedTh @Rarfipié 280i) sthrngTFin)6.19 g (15.9
mmOH)znf(tmamesukiomipyfid@r ptlrﬂtv@rm Slrywsthw)fyaafbym)lamir.rp)arrnethwymopyl ester
and £} 815 ity tbfeetafio Rt R By o Rebelog i Fion i el

(elueﬁti(d:ﬁgtlgrgalvet Pifte tiFiD B clticAgidTS- [2L(OM-HubRR-Bflhiet ?Ifé?bor%di}nﬁlb) -2-

room t emper at ur e. Thereactlon mxture was filtered
methyheropyl] estert as yeHew @dncent r at Belduh8é8 reduced pr eMS(RSE: m/e = 370.
and co-distilled

iii)  2-(9H-Fluoren-9-ylmethoxycarbonylamino)-2-methyl-propane-1-sulfonic acid
2-(9H-Fluoren-9-ylmethoxycarbonylamino)-2-methyl-propane-1-sulfonic acid was prepared by
an analogous procedure as described in example 26 iii) starting from 1.87 g (5.1 mmol)

thioacetic acid S-[2-(9H-fluoren-9-ylmethoxycarbonylamino)-2-methyl-propyl] ester and 4.3 ml
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three tines with 20 i DWMF to give crude
2-am no- 2- net hyl - propane-| -sul foni cacid (1-
WO s@pnegwyl - pi peridin-4-yl)-am de as yel | ow oi | PCWER0d6/004255

360 ng M5 (ES+): W = 278. 30 vii)

5- Chl or o-t hi ophene- 2- car boxylj ¢ aci d

[2-(1-isopropyl-piperidin-4-ylsulfanmoyl)-1, 1-

di met hyl -et hyl ] - am de WO 2006/ 122661 PCT/ EP2006/ 004255

69 5-Chl oro-t hi ophene-2-carboxylic acid .
H202 (339 in-watep im gy ml pretisracid. Rurtication) bydtash chromatagrapheamsilica gel

cluer EpflacerAE) ARAMERIRAFOPLE 2PN f@&@?&ﬁﬁe&”grv?%&s?@%ﬁ%

methﬂ:lpreﬂahew Sulfontddd 85 feloapilene- 2- car bogsldi z71aagd and
(1 2 mmol ) 2-am no-

(ES*): @/ﬁe‘t - propane- 1- sul f oni caci d
(1-i sopropyl -pi peridin-4-yl)-am de. Final purification
by 5 preparative RP-HPLC (CH3CN H20 gradient + 0.1 %
iv) (B:Gr)logﬁuﬁorp/luﬂﬁ dimetﬂWeﬂwt)hariph&oea&%d&rdaaxglylmetmh edter

opr opyl - pi per.i di n-4-yl sul fanoyl ) -1, 1-dj net hyl -
(2- Chlerqrylf?mdﬁ»hélmerhré ethy) r@rb%ﬁaed&& Mem?tvémﬁféwl %enwaé prepared

by antr?rgtae HQ{ &%?%flﬁfi gs H%@B&dﬁnggé ?1@‘@?% dﬁa?ﬁnggghpmﬁ% 1.2 mmol) 2

(9H-flpatened- vlmeﬁﬁb@mbmhyéarﬁﬁro )-2- methyl -propane-1-sulfonic acid and 2.3 ml (3.6
i C. ac

equrv%@gé!igoe;rg(()%{] "I@S&o? gl::nlﬁ p%ﬂﬂa&mgtlﬂl -ethyl)-carbamic acid 9H-

fluordi- @P%&gpgp@;ﬁ?&aégﬁa | r(]iqg\r?g/ effgﬁﬁ‘gs 3 55%“@@8 I‘ilag’glgd 593 mg .

3 Chl or o- pr opane- | squonyI chl oride were dlssolved in

0 Eihonroniibes iRy iAo i - Amyhleltel roagiigadl bb-tuoren--

Q|nqahﬂr@f@?t hane was added slowy via a syringe. The
feaction mxture was stirred for 3 h at 0C. The forned
[2-(1- boempprrmaeredm/atsylmlfanmyad Todimehiyl-efiad|reabamic acigi AHaflugren-9-
| d dichl th
vimetfiy} er s ShaiatBY 20,20 omfiRprbobie 4 deSorhbedh efesppides vi starting

from kmg ﬁ@r(mzq?m@r))(i tlﬂbiosbﬁ&r‘gﬂm qtdrme)ﬂwl efiyl)eaimiaheid YHeH ubren-9-
ylmemyhmtef@nldrwgmug enuiv.bhisepropylkpiperidin-4-ylamine. The product was

obtai g s FRHE Pt A ALVl Gt 1 51" 500 e Pee Biminnl )
3-m|Eet)ompe eBm0e- 1- sul fonic acid

(1-isopropyl -piperidin-4-yl)-am de hydrochl oride and
519 ng K2ZCAB in 10 mM DWF. The resulting m xture was

vi) %tAan%dz In%{ a'?ﬁ cﬂ)gﬂe A0 &ICGL}HE 1 (gr%gﬂrb.l.;?;@r?gulh‘jfl Vﬁf?ﬁide

concentrate er re uce e res

607 mggi.Zmenolpsf drides]2-(Hisopropyl- prbbndmrmﬂklﬂmmﬂ)dl f- dlmahﬁebthyl]
25 The fi]trate s concentrated under vcuotogl
carbqgrugagdé)}h HQI80 B ﬁ;%gﬂlgl Ieglyyqre,msgolmdl@ ((rf DMF. 1.5m morpholrne

were aﬁ&@d My {hepr‘eaﬂthghrnxt remf%s saiFfed eFor""és 8t Yool fé‘%&'ri:ture“ﬁh@ Reaction

pure enoug urt trans or nat |
mrxture was filtered. The filtrate was concentrated under red uced pressure and co-distilled

three times with 20 ml DMF to give crude 2-amino-2-methyl-propane-1-sulfonicacid (1-
isopropyl-piperidin-4-yl}-amide as yellow oil. Yield: 360 mg MS
(ES*): m/e = 278.

vii)  5-Chloro-thiophene-2-carboxylic acid [2-(1-isopropyl-piperidin-4-ylsulfamoyl)-1,1
dimethyl-ethyl]-amide
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Yield: 250 ng . 30 iii) 3-Am no-propane-1-sulfonic

acid (1-isopropyl-piperidin-4-yl)-amde 250 ng (0. 86
wor@b)i2pude 3- azi do- propane- 1-sul fonic acid PCT/EP2006/004255

(1-1isopropyl -piperidin-4-yl)-amde were dissolved in

10 M MeOH. The sol ution wasygevacuated and rinsed with

argon several WO 2006/ 122661 PCT/ EP2006/ 004255 70

times. 30 ng pall adium on charcoal (10% were added

s gt S A AR M me
ethyl]rﬁ%ﬁigrg@g &éﬁﬁ%d’ﬂf‘ar{ ér#él@éi) s#(gc?d ﬁ‘%‘jars%ﬁ??oear\geialﬂ?plﬁ_ﬁg viii) starting

stirred oom t enper at ur e
from ilsﬁamgl(baqmvxsmhbro -ttaepHenlet2ecaebloxylieacid @adi BB2Mgdhad minel) 2-amino-

t hed MeCOH. Th e
2-methy}RrB et Tl onie A B SSPr SRV IR BY Y BT Singy pwificatign by

f lg
prepaﬁéltheE‘rI{Pglrlf}lﬂ@ﬁ#‘@@/ﬂ%@%ﬁe{o‘g&s}it?eéqo/gvﬂg\ljfﬁéx% r@Blébnloro tngphene -2-

carbo(q&ﬁ*a)ud [Wﬂ isoprRl- pllplﬂfbldlﬁ tq"lklﬂfa@n Z/l)ﬂ@ﬂﬁlﬁ\ﬁhﬂ e‘fFNIP&m&el The title
acid [3-(1-isopropyl -piperid yl sul f anoyl ) opy!
compsn@ndawaaebtgtrcﬁ|aéntétmﬂuqspac@teée m teammfﬁwomlea%ardorphous material.

I (né$| sopropyl - 4- % propyl]-am de
Yield vﬁg epar ed by ﬂh&wﬁ g&:’é@[ﬁ% (%1% described in

exanple 5 iii) startlngfromlzorrg(l equi v.)

5- chl oro- thloghene 2-carboxylic aC|d and 195

Exampledldy  3-CGhierad 'ﬁpbgmq%cqrboswfaéadu[é (kisparopyl- plperntﬂn 4vlsulfamoyl)

(1-iso (gb&n grldln 4-yl)-amde. Final purification
by prega (Y P- HPLC 15 (CH3CN H20 gradient + 0.1 %

i) I%h)olrg@vwamaneswfonhlaordqqMupamwlpmeﬂdm«t Pi>apiidec aci d
2.00 3[ @é,éﬁéswpl) érﬁbé}fp Bropanel- %ufpmdrﬁbimsdem%yiswm 820 Mhe

t I
dlchlérbfrer;ﬁ\aﬁ'ln@o coI fiti oggbgé}'dr'gﬁp 1S M) yI di'[? | i gtﬁi!gae in 10 ml
dlchlcrgnN&an(eEﬂs)addWésbwwo& a syhlrrgeoﬂrea’eaﬁrom mﬂmrEmiﬂpﬂueecBﬁxr 3hat
0°C. T&p[férnbrg; ﬁ)l’gfrilgltétlgl e- o an (P Wa I‘gﬁplo%rcn%‘g? 1%_rSI1c_o|I(F Sf%l%Pomethane
and tﬁlcg‘%ﬂﬁﬁ @%Y&ﬁflﬁ@@ﬁh'eﬁmﬁppr%dn%t%é?%tﬁh#%/ 5difs K‘W?&hhﬁfﬂ%ﬁh formof a

ester To a m xture of

light Brolwancrystalbiye enatevial.l aniYield 32.higdr oxy- bMS/(ESY: mde € 28B.d
6.36 g (1 equiv.) tetra-n-butyl anmmonium brom de in
70 m dichl oronet hane and 50 nl of an 25 aqueous

ii) S%Woaﬁrﬁgaﬂ\!aﬂﬁﬂﬁﬁﬁ’@ééﬂ (1980 B pA-pAst Riin-4-yBantite ( 1

equi v enzyl brom de. The "resulting m xture was
183 mag G3raqed/ \Nagbmmsaqderddp ampixturaiof B@bmgt(@%e*rrmleehlonmpropane -1-

suttof AR o PV R AR S0y R PR b can gt in'to mi o

The reduti@ig mBEwe s BIiGeS fir24 HFatrSofiCCHid RBctith hixdsré was concentrated
chromat ography on silica gel (eluent: heptane / ethy
undegagugedpresane Tharesulting residue was taken up in dichloromethane and filtered.

The f‘h %}gr%élc%%ﬁ%&%q}/nld%m/ﬂ%o%o E?’Og ALe 3ba%&’or bl%pgr% ﬁ’ sEﬁcﬂﬁg L\ad
lsopropyl piperidin-4-yl)-amide as a yellow oil, which was pure enough for further
transformations.

Yield: 250 mg .

iii)  3-Amino-propane-1-sulfonic acid (1-isopropyl-piperidin-4-yl}-amide
250 mg (0.86 mmol) crude 3-azido-propane-1-sulfonic acid (1-isopropyl-piperidin-4-yl)-amide

were dissolved in 10 ml MeOH. The solution was evacuated and rinsed with argon several
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30 colorless oil. Yield: 6.7 g M5 (ES+): W = 344. WO

2006/ 122661 PCT/ EP2006/ 004255 71 ii)
wd2@en23sboxycar bonyl am no- 3- met hanesul f onyl oxyPOIYER2006/004255

acid benzyl ester

4- Benzyl oxycar bonyl ami no- 3- ngj hanesul f onyl oxy-butyric

acid benzyl ester was prepared by an anal ogous

procedure as described in exanple 26 i) starting from

timesg%(??mga éﬁ;@igﬁg&obﬁéﬂ 0L0%) weee aslded 3nd agaip the mixtyemwaa evacuated

and r@ﬁ%cg{r;vlltggggo% Rerdl tithds. ZFif A Mtgdn wadBLRAERE Wy HB¥gen (balloon filled
with HydBegeny bk sheanixtury manstived fordthatnesml teopylature: D seattion mixture
was fi;f;g[q%o%gg{nqze?(ilteqsz}i%e Eﬁ% ré?iaaqlz pvgg wlagle%rv“&eﬂ]; mI MeOH. The filtrate was

- - — . |

conceRt AR IRy Ladiito e R AR BRI PRURBIC A [ RoftEhf
piperiirpéyanuidg anyddlomydibm no- 3- Yieldia2083og f onyl oxy- but yriMS (ES*): m/e
_ 0O acid benzyl ester in 5 nl DV were added
=2 equentially 68 nmg (1.0 equiv.) potassium thioacetate
and 101 pl (1.0 equiv.) DIPEA The reaction mxture
was stirred for 2 h at 80C wunder argon and I|ight
iv) priblaroithiophers2-tarboxydig anig [3-{1-Bopmwpyvpipenidin dsdsulfamoyl)-propyl]-

t hi.pacetate and 101 pi (1.0 equiv.) DI PEA were added.

Aﬂ"ger stirring for another 2 h at 80 C, the mixture
5-ChlgdsthRpHEREL2-chboRyl i [3 repyApREFiaincd- -pri i

vvithwfg m et hyls?y acet a[t gﬂ%ﬁe@io%@?ngd%J;ﬂgt%ﬁ&?é;rbwpamlde
was prepasedsbyvan analegavs drovedurensidescribediie éxample Sdilsjartiogdrom 120 mg (1

equivg g orBHioB RO 2 BoR e AP oL B ARRD o GRM e inipgrpropane-t
suIfor(iebéiﬂf@’[-isob@?&ﬁ;ﬂ?eﬁdiﬂ%]—arﬁmt Fih&) purfR¥BoPbY Preparative RP-HPLC
3-acetyl sul fanyl - 4- benzyl oxycar bonyl am no-butyric aci

d
(CH3GHEH29 Brasians r+- &3 %/BRA) gavediure S-chriose-thiopfsmerycavkpyylisagid [3-(1-

. W = 402, 20 i . . . .
'Soprqnvéamlﬁak%%v %%ﬂw')awﬁomsll-m@- fiBe Htle gemeound wapebiaiped as its
triflutBhEdtatedn RERFH LGRSO MRS Rrafert] T O- DWidtll SoAped  wis
enzyl ester was prepared by an anal ogous procedufe
(ES*):ams/ede4@8, ichledo pattaranpl e 26 iii) starting from 180 ngy
(0.45 mol ) 3-acetyl sul fanyl - 4-
benzyl oxycar bonyl am no-butyric acid benzyl ester and

Exam@BleB 07 4%@@1I6r%5th%dh@n¥\@1cﬁfﬂogiyl}faﬁ1iﬁ'&]-3-(49§)|tdr6pﬂ?is&5iidlm$-

product was obtained in crude form'as colorl’e
25 Vi elylsulfamgyliputysic aeid+) : We = 408. V)

) GRS RSB R Byhs e 1 o el
To a fhiXb@rRZf |5®<g’ggﬁhﬁﬁ%l)§lﬂﬂ hoyl8xyzhtoRylRHTivd-3 yaﬁ)ix?lbbﬁﬁiz:ﬁkid and 6.36 g
ester as obtained in iv) were co-distilled three

(1 equivertsiram-butyl ammoniwn bseraideTin g0 melslichl oriognatkasiecans Mars| alan

s AR 0, S R o o S o

resulth®g mivaddacasaticret MigoFRBIYtToPTR Wakidoneteniseraturd. TAE ofdanic layer was
oomtenperature. After 20 h the reaction m xture was

r ! \ , ;
separginde WashesitheeeHarsrwith Briee drigd oyei anhydpugMesOc andieoncentrated
undeﬁ?éﬁ%’@@&’bressure. Purification by flash chromatography on silica gel (eluent: heptane /

ethyl acetate) gave pure 4-benzyloxycarbonylamino-3-hydroxy-butyric acid benzyl ester as
colorless oil.

Yield: 6.7 g MS (ES*): m/e = 344.
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WD 2006/ 122661 PCT/ EP2006/ 004255 72
oxycar bonyl am no- 3-chl orosul fonyl -butyric acid benzyl

weswen2mst yel | ow oil, which was used w thout POT/ERE06/004255
purification for the next reaction. Yield: 170 ng .
Vi)

4- Benzyl oxycar bonyl am no- 3- (1 i sopropyl - pi peridin-4-yl
sulfam)yl) butyric acid benzyl 5 ester

b | 3- d |
DR R A A A AR A A i W
4- Ben%f]o@%@ b‘&ﬂ Hﬁ%’“"ﬁ%‘%%ﬁ%aﬁ%&ﬁ%bl AR i FeRPRlsEer 96s blépared by an

rerrng fr
analogelhse;rmgéduwys:mshwbnd iarexampR-26n) stadigl ffoom Bl7- {0 Brmmol) 4-

est and, 57
benzy oy s B BRI BRI ARRRUIGE Srid RRTYEFSREN i B4 612 e
methggéégﬁélﬁlrl kNI%nBE’ Ay (5B YR thi 8- 3h &th REuIfEnHoxy-BEFR acid
benzyk ettenwsd abtginad irocrpde formoasyellawiailopr opeéld p8.per.i di n- 4-
yl sul fanmoyl ) -butyric acid benzyl ester. The title
conmpound was obtained as its trifluoroacetate in form

iii) QfAc@tyR[uﬁéMyl Q%h&hé&#%ar‘%hﬂéﬂnﬁ{o bufy B¢ Seid BEnZWedtet (EST):

Toa wlmnrnilso (T!lg—(DéSBpmmpDH heinpdexydanbonylginind-3-anetlyd nesilfnnytaxy-butyric
id 15

acid e G a&i Hﬁ%\wsmdﬁ"%@fn tidlly £87p8 (1-Qppuyv) gpiassium

thloaéelﬂétfe%'ﬁﬂ)”l 01 Yt BlelyGiv.) BEPEA. Wﬁé‘?éé'ctn&!ﬁhﬁitui@\'i/@s s@l'rl%a%l\@ﬂ at 80°C
3 di chl or onet hane.

undelBngn Q@d Ughtcmotqmordu Further %mgr(hﬁ@qmr @oaas@lem tbmcctate and 101 pl

(10 T BN T o 82 iy pour

into 1rmi mDWater ind\/é)ﬁfud&‘duﬁréé&%ﬁﬁitwﬂs il et @cet@l@dﬁﬂb cohttined organic
ure was_concentrated under reduced pressure.

he
layersf \@%ﬁed@éh%wﬂh akiag, dried gvepanhydrous\igS0s pnd cedcentrateddemder reduced
pressmflJ I%d glr?ﬁf\llc%(lt:lgg ‘B& (f)lﬁgr* éh;fom;grrb%dé eﬁ Hytornas'iIf"cavﬁﬁ(eﬁ&'ﬂ?.%ﬁa%teqdethyl acetate)

gave ﬂumm avetylsu(fanyl Wrﬂﬂ}bkycpiu@ﬁvlammb Butytie dtitl benyy estetiddyellow oil.
aci d, which was 3 enou h for further

Y'e|dt13z9rf§$orrrat| ons. mie=#§2M5 (ES+): We = 308.

viii)

4-[ (5- Chl oro-t hi ophene- 2-car bonyl ) -am no] - 3-(1-i soprop
iv) WBeplzyiexyicwannyﬁamlirmﬂ-ﬁuifmblht)'ribatidIbienzyl gdfieacid To a

sol ut| of 10 1.4 equiy.
4-Bergylokycarhy {am«m ggaﬁ(zbeyr@aﬂd@eend@ﬁtsr Was preparediangsialogous

[

roc s e SBh 26 ) MHH 3, 750 25 S deerysutany-
benzy@oxycarbonylamper Ialtumeauz‘ﬁbbnszyhemmaryd x4 891H10} 36 %oin viatenrin 5 ml

(0. I de, 4- ani.no- 3- i
aceti 34 SuR PRAHC WG AR C PRSIy ¢ acid i
Y,e|d21gglmg)l\/F was addq\qig(g*)emy@gq]ogl ng 30 m xture was
stirred for 45 mn at roomtenperature. After that

time a few drops of water were added and the m xture

rified repa t|v RP- HPLC
0 Py oo ERPA Ryt Bt piliaisid beniy eker
163 {0/ 46RARIB/ PRFe2bBenzyox Ydeaebdr@mnh@mnﬁd%@tyri@%dOwnaylr&fér as
as tri fI uor oacet at e el d: ES+)r
obtained in iv) were co-distilled three times with 10 ml toluene. The resulting residue was
dissolved in 5 ml dichloromethane. 0.4 ml (1.8 equiv.) of a 20 % phosgene solution in toluene
and 0.1 m| DMF were added and the reaction mixture was stirred at room temperature. After

20 h the reaction mixture was concentrated under reduced pressure to give crude 4-benzyl-
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= 452, chloro pattern. Exanple 31:
5- Chl or o-t hi ophene- 2-carboxylic acid
W@ 260642368 Dpr opyl - pi peri din-4-yl)-1,1, 3-tri oxo-PSEI/EP2006/004255

la, 6-isothiazolidin-5-ylmethyl]-amde 0O OION S NS

AN C~1 HOTo a solutionpf 10 ng (1.4 equiv.)

5-chl or o-t hi ophene-2-carboxylic acid in 2 mM DWM were

added 24 ng (1. 4 equi v.) HATU and 23 pl (3 equi v.)

t m xture rre .

oxycaRony3anine i B Blnricaris ARy SR Yel Gt otiwhidh gs used
wﬂhoﬁW%eVﬁHMnca@foH%rﬂ\ %ﬂ‘éa Iorﬂo Yield: 70m

-1 sopropyl plperl fanny %yrlc acid in
2 wi DMF was added. The resultlng n1xture was stirred
. f 5 0 n1te rature. The. e
Vil el diovEr BN Feanreay e i 4 sy bitbicggia benay
pjtepar ati ve RP-HPLC (CH3CN H20 gradient + 0.1 % TFA).
The racem c product was obtained as trifluoroacetate.

4- Benwlgxmarbgnm@nwg) BEBisppropil-piperddin-4- \dfulianmybdxutwrcraadﬂsenzyl ester was
prepa{ﬁ? Fipgn ?%a%g%quapéocghﬁ%gﬁgg%ﬁ)lg egagﬁggé IvL startclng from 170 mg (0.40

mmob)( hfﬂéhﬂwo}(yc@ilbdrﬁm |ﬁ8—BLchRjr6ﬁﬂioﬂylfblﬁ%ﬁi’& adé Héﬁﬂl"&‘t’ér] a@tsPmg (1.0
5- Chl or o-t hi ophene- 2-c lic acid

equw{)z Ifqpsomdpmﬂrtdﬂrb4tyhna1pﬁeﬁmazwrlflcatm@zmpaayver&w hPLG (CH3CN/H20
- | - - -sul fapoyl |-ethyl }-am d

sradigits’ BB MAAER Rtk Ao BPORDIEAT Bﬁﬂe§%£1a§ogepw£é“¢rnd§@a

ylsulf%rﬂgfl ﬁ%‘iﬁegﬁé‘ﬁ EE%BtEQTﬁEﬂ %(‘H'n %a?ﬁ(;{b‘ﬁeb as |ts rlfluoroacetate

l'oro |op en- I soxaz
mforamfallﬂ@wngan@@pﬁ&ummﬂe)la!i chl or o-Yidld igthmpe- 2- carl\b‘béESd)i /e = 532.
acid [2-(1-isopropyl-
pi peri di n-4-yl sul fanmoyl )-ethyl]-am de. Final

vii) @lAfrmEb%a(ﬁh réDy1-BlpRRBIRA-L NG oy Ty § GGEN H20
ISeRropry LSk

gr adi ent gave pure
24 m§(0(IH{ mnml)t%Bmhlemaﬂ)omahbnng«& tisapropyl [leﬁlém(@ylstdfﬂnmy@ butyric

acid t?eagﬂ eht%gmzer%@%spg ? t(ﬁg}ﬁ?rog{ﬁli]%g] /{Hi(gjcsgg qotilﬁa 1D MpBeBrg solution

in d.cﬁmmmenﬁnmr@mowdm tAS rdacfion m.ithr@wmma%mrﬁm% dom
of a colorl ess anorphous naterial .

ng
temperaBig: Aftar 24 lepfew d;rlop@pr@ia[ am B3 mIE)taaﬁblwbamous NaOH solution were

addeqr’é‘%?(r%lx fe:%g henetrTth H Pcdeail pJEgPrezThe residue was taken up in

DMF é/rid’fﬁllté‘rféﬂ In bidet @iHYdf*sﬂ'tspﬁfhé flithrtdwil korﬁhlhtfrﬁﬁﬂilhheﬁﬁa@{o to give
j am de WO 2006/ 122661 PCT/ EP2006/ 004255
crude 4-amino-3-(1-isopropyl-piperidin-4-ylsulfamoyl)-butyric acid, WhICh was pure enough for

further transformations. Yield: 14 mg MS (ES*): m/e = 308.

viii) 4-[(5-Chloro-thiophene-2-carbonyl)-amino]-3-(1-isopropyl-piperidin-4-ylsulfamoyl)-butyric
acid

To a solution of 10 mg (1.4 equiv.) 5-chloro-thiophene-2-carboxylic acid in 2 m| DMF were

added 24 mg (1.4 equiv.) HATU and 23 pl (3 equiv.) DIPEA. The resulting mixture was stirred for

15 min at room temperature. Subsequently a solution of 14 mg (0.04 mmol) crude 4-amino-3-

(1-isopropyl-piperidin-4-ylsulfamoyl)-butyric acid in 2 m| DMF was added. The resulting

mixture was stirred for 45 min at room temperature. After that time a few drops of water were

added and the mixture was purified by preparative RP-HPLC (CH3CN/H»0 gradient + 0.1 % TFA).
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5- Chl or o-t hi ophene- 2-carboxylic acid
{2-[(5-cyclopropyl-[1,3,4]thiadi azol -2-yl met hyl)-(1-

w0 s@pnedsyl - pi peri di n-4-yl)-sul fanmoyl ] - et hyl } - aPCTHEP206/004255
prepared by an anal ogous procedure as described in
exanple 15 starting from 89 yg (2 equiv.)
2-chl oronet hyl -5-cycl opropyl -[1,3,4 ]thiadi azole and
100 mg (0.25 mmol ) 5-chl oro-thi ophene-2-carboxylic

aci d
The rfi&lic pidtighy BT Ry riluerorgeipten adields Sape MS (ES*): m/e
= 451 dhlofd patdrRn by preparative RP-HPLC (CH3CN H20

gradl ent + 0.1 % TFA) gave pure

5-chl or o-t hi ophene-2-carboxylic acid

-J4( 57 I opyl- I1. 3 4]thi . o .

eample 31 5 BRRBBenec2 FarBptis Bz siisperonyiapipediag sl 3 triovo-

yl]-etRys. I fempound was obt ai ned as

its trmcl Lsg?igéazggglgt%ﬂﬁﬁtﬁ%ﬁ ? a col orl ess anor phous

material. Yield: 42 M5 (ESH+): V\éi532 chloro

pattern . 10 Exanple 34 0

5- Chl or o-t hi ophene- 2- gar 0. Il‘éi

{2-[[(5-chl oro- pyr§din{2- Ic rb m)yl)

met hyl ] - (1-i sopropyl -pi peridin-%;yl)-sul fanoyl ] -ethyl}

am de 5-Chl oro-thi ophene-2-carboxylic acid

Toa sphu[op(cg 1@|ﬁmg3(r1dtw\( Xf- ¢|meﬂhmhbaﬁ'@5ﬁla§quﬁ!¢mq in(2Lml DMF were
added SEREATY GENITRTH R U P RPEAL I @t e W tired for

15 mlﬁmmﬂrﬁ té:ﬁp@’eﬁrré Isnbsefdu@mlylﬁ?;olﬂﬁoré 8f ®flig\(0.D4 mmolzjcrixg% 4-amino-3-

| or o- rZ)em acetam de an
(1- lsow@p(/bplearlchﬁxﬂ s)'Sl%famv @Istrma@wiha bDWaMWss Rdded; The resulting
mlxtuﬂgwgést J?é?ﬂ@?glﬁ at room ¢ term)era ey 1]'he reaction mixture was concentrated under

I Na

red uqedl préssuratand rpublfneqb be peopatative RRFHFPHEl (CHzCN B dieRt + 0.1 % TFA). The
radi ent + QQS 1 % TFA), gave
racentlc piAdIRvRSAHSPREhE: DUkAraASeBre. Vield:d me MS (ES*): m/e = 434,

hlord 5-chl or o- pyri di n- 2-
chlor ﬁ%tgéfr anoyl ) - met hyl ] - (1-i sopr opyl - pi peri di n-4-yl ) -sul f

am)yl] et hyI} am de. The title conpound 20 was

i e ST YT —
= S0metAf| ? 9?;1?66)‘!%" ;ﬂerrdnrﬁ@ fsglfé‘nﬂo%lgelthpg al?t{l&é[ i ous

exanpl es the oW n s can ared
5- Chl@fodbmham - CabeX\(ﬂEIaOIdC{Zt[[ﬁ- Sﬂhmne-tlﬂoplambbxmlsoxamt >BgImethyl]-(1

oA B TR PR ) By Bk st
describ%d Grle;ka‘iﬁ’[ﬂé QBXiar &mmdumm’g ®legtiivi) @th‘)on?aﬁ‘ﬁlﬂg)ﬂ‘g)ro -thiophen-

-am de, ro-t hi ophene-'2-carboxylic aci

2-yl)- Ifmcahcg,lg anstgOQn(gj(0425@pno%§+chbar@dnomln¢ne42 drbonyliaacig[3-(eisopropyl-

ot O SR B o
sl 7 108 A AL RO (BT chor
thiophéh- qu)bmm;dlaalhﬁéthyl&}-(}prsombylﬂiipaﬁd idiwlﬂsuwambﬂ@mWSmide. The

title compound was obtained as its trifluoroacetate in form of a colorless amorphous material.
Yield: 67 mg MS (ES*): m/e = 591, chloro pattern .

Example 33:  5-Chloro-thiophene-2-carboxylic acid {2-[(5-cyclopropyl-[1,3,4]thiadiazol-2-
ylmethyl)-(1-isopropyl-piperidin-4-yl)-sulfamoyl]-ethyl}-amide
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propyl]-am de, 5-Chloro-thiophene-2-carboxylic acid
[ 3- di et hyl car banoyl - 2- (1-i sopropyl - pi peridin-4- ylsu
w0 t@enydept propyl | - am de, 5 PCT/EP2006/004255

5- Chl or o-t hi ophene- 2-carboxylic acid

[2-(1-isopropyl-piperidin-4-y4sul fanoyl)-4-norpholin-4

-yl - 4-o0xo-butyl]-am de,

5- Chl or o-t hi ophene- 2- carboxylic acid ol

- N i Ai - 4- I -4- (4- et <

5Ch|£n%pti\?0 h%ﬁ? z%gf%oxﬁtcg%eggd %LH‘%/A' %'gﬁé@ﬁ"?){ tﬁlaélagcﬁ-zqq e¥hyl)-1-
|sopr6py‘l;|piw|dﬂt -y Deiitieoyd-@hyiPaiidé wasdgrefared by an analogous procedure as

(1-1sopropyl eridin-4-yl 2-(4-nmeth erazi
descrfbf-s! in mrwl}fﬂés{amn& o1 89-r9g (2 %qm\y)[a déoromgth\elrﬁ cveF propyl-[1,3,4
Ihiaciaf il B 100 R Gl S BRI s Byrerimedis 36 e sppyonyt

piperidin-diylsatfambyh-ethyl{ajnideriFiteal purification bg preparative RP-HPLC (CH3CN/H>0
5- Chl or o-t hi ophene- 2-car boxylic aci

grad|¢rﬁ-f 03 %MA)ga@pwe[Set}mlwommpher&-zﬁtxrbelt)ac|61{24[(5€tpclepwpyl

[1,3 4gh%qper Lg f/h" By{ihésoipurleéﬁwg%aql o hﬁ Llfamoﬂ]eethyﬁ amide. The title
comp{)a?{l (Néabﬁﬁme%@ﬁllts @i‘lmﬁfrbgde'ﬂatg 1Y form{ot -2 el dess AmBAAaal mterial.
Yield:5#20mEor o- t hi opherM!i (ES“c)anl{mxﬁBz,chmoqbattern
{2-[(1-isopropyl - piperidin-4-yl)-(5-nethyl-thiazol-2-y
[ )- sul fanoyl]-ethyl}-am de,

Exam re@ll O15eCH] sHoRRTdBRENE2 %ék'b@@ﬂé'a'cﬁi {Qg&ﬂchloro yr|d|n 2y rfarbamoyl
2-[(1-isopropyl -piperidin-4-

| ]- 20 mathyl]-{1-isorrdey-pipedidinod )tsulfmpmdhethzl}emudexw ic

s-chifig Hiapbenss? sprbmavis o5 £hiocsprisigre isapbamermsthyl-

|sopr@py|l pivenidin-4-¢ le‘a}m LedRyl amlde was prepared by an analogous procedure as
Chl or o-t hi ophene-2-carboxylic aC|d

descr[bzd in exanepe déytaﬂmgofé@mdﬁﬁmg {2l equiv,) 2-byomooN- 15@xaalorcsmrldm 2-yl)-

acetahﬁ%@%ﬂﬂ g3r§om | Opﬁn@%&lépﬁ@%ﬂege claaboiyllc acnj [2- (% |sopropyl-

plper[d2n -4disutfamoppythypantde. ¢ ﬁquldatibnlry(br@@@?atl\?e Iﬁ) HPILC CHRICN/HZO
[1,2]th iazi na n-6-ylnethyl]-a mide,

gradlS’lt 40D. 1<% TFA) gla\xam&é)e&h&Qd@lﬁﬁpﬁﬁﬁ@-f@ﬂ&@ﬁl@@da?{iﬂ 5-ch|oro-pyrid in-2-
ylcarbamoyl)-methyl]-(1-isopropyl-piperidin-4-yl)-sulfamoyl]-ethyl}-amide. The title compound
was obtained as its trifluoroacetate in form of a colorless amorphous material.

Yield: 28 mg MS (ES*): m/e = 562, chloro pattern .

According to the previous examples the following compounds can be prepared accordingly:
5-Chloro-thiophene-2-carboxylic acid [3-hydroxy-2-(1-isopropyl-piperidin-4-ylsulfamoyl)-
propyl]-amide,

5-Chloro-thiophene-2-carboxylic acid [2-(1-isopropyl-piperidin-4-ylsulfamoyl)-3-methoxy-
propyl]-amide,

5-Chloro-thiophene-2-carboxylic acid [4-hydroxy-2-(1-isopropyl-piperidin-4-ylsulfamoyl)-butyl]-
amide,

5-Chloro-thiophene-2-carboxylic acid [2-(1-isopropyl-piperidin-4-ylsulfamoyl)-4-methoxy-butyl]-

amide,
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76 5-Chl oro-t hi ophene-2-carboxylic acid
[2-(1-isopropyl-piperidin-4-yl)-1,1,3-trioxo-I, %6-

w@ 2008j1edsbnzi nan- 6-yl net hyl ]-anmide, O O |, | NSCNEBANG/004255
Cl H or 5-Chloro-thiophene-2-carboxylic acid
[3-(1-isopropyl -piperidin-4-44)-2,4,4-trioxo-4k 6- 5
[1, 4, 3] oxat hi azi nan-5-yl nethyl]-amde. OO'ON S N
SAN CI H O O Pharmacol ogi cal testing The ability of

S TR M S ST NE I MR

propw]ramrdypsi n can be assessed by determ ning the
concentration 10 of the conpound of the formula I
5-Chleneahiophrane2 carbexvicrasid3tdimethylaagbasmyl-(1-isopropyheiperiio-4-

Y'“'%‘{?WEB?"W.]%E"‘%S related to the inhibition constant

erzynmes were used in chronbgenic assays.

5-Chldroethivphese2-caibiorylicaicid 24 -@obﬂfpyl—bi@éri@iﬂuﬁfﬂ%I_ﬁm@l)%morpholin-4-yl-
decrﬁase in the rate of substrate hydrolysis was
4-oxoffuitdl-amifles by 1inear regression after plotting the

SRR 2SR 0 oo ARG oty
piperazimd epjt4-avio-lmrtylphimtidee conmpound of 15 formula |. For

cal cul ating the inhipjtion constant Ki, the |C50 value
5'Ch'%8'stﬁ6><9ﬁ|3'é% £arboyylic %%@éﬁr'ﬁ?%ﬁpwpﬂnﬁf@dﬁbétynz{?-vé“' thydpiperazin-1-
P Al g hethdiCaid. {1 + (substrate concentration
y')zé’@%ﬁéﬁﬁféﬁ‘ﬁﬂ ‘W'@ﬂ% eé M chael i s- Ment en const ant
5-Chl¢rattbiophane-Ricarbokylic adidof2HbenzeResuitfonylnlethy2-21-iso gidp@l) piperidin-4-yl)-
If BOsiﬁ- ﬁl?S' ... H Segal, Enzynme Kinetics, 1975, John
sulfarfppyllethyll-agide. New York, 100-125). 20 a) Factor Xa

S oHkphind S R ARSI gy
piperidig4-yhsolfamoylhethyl}andde,% (w v) PEG 8000, 0.02 % (w v)
ter

5o B8 25 g G o RS ol Rl
sulfarRby@]-&hyp-aMide,

5-Chloro-thiophene-2-carboxylic acid {2-[(1-isopropyl-piperidin-4-yl)-(5-methyl-thiazol-2-yl)-
sulfamoyl]-ethyl}-amide,

5-Chloro-thiophene-2-carboxylic acid {2-[(1-isopropyl-piperidin-4-yl)-pyridin-2-yl-sulfamoyl]-
ethyl}-amide,

5-Chloro-thiophene-2-carboxylic acid {2-[cyclopropanecarbonyl-(1-isopropyl-piperidin-4-yl)-
sulfamoyl]-ethyl}-amide,

5-Chloro-thiophene-2-carboxylic acid [2-(1-isopropyl-piperidin-4-yl)-1,1-dioxo-1A8-
isothiazolidin-5-ylmethyl]-amide,

5-Chloro-thiophene-2-carboxylic acid [2-(1-isopropyl-piperidin-4-yl)-1,1-dioxo-12.5-
[1,2]thiazinan-6-ylmethyl]-amide,

(o] O\\ //o /OJ\
S N
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25 human factor Xa (Enzyme Research Laboratori es,
Inc.; South Bend, Indiana) in TBS-PEG 40 pl 10 %
WO 2006)1230M50 i n TBS- PEG (uni nhi bited control) oPCW/&P1006/804255
concentrations of the compound to WD 2006/ 122661
PCT/ EP2006/ 004255 77 be tesjgd diluted in 10 % (v/v)
DMSO i n TBS- PEG and substrate S-2765
(N(a) - benzyl oxycar bonyl
ni t n| | i de; Kabi, Phar maC| a, Inc
5- Ch'%fPAﬁ&apﬁﬁx%w@%xvﬁw 2 hietsorapy-apeHginiy) bémsnomra?»%y
corrpound of formula | or la plus
[1,2]t@%§9%@%m&h?g a‘hﬂ&e Then the assay was initiated by
addi ng substrate to obtain a final volume of 100 pl .
5 The waibl city of chronopgenic substrate
f SIES] s)neasured by the change in absorbance at
\405 HM a Bio-tek Instruments kinetic plate
Feadér s NVOOgHDi ) at 25 C during the I|inear
portion of the time course (usually 1.5 mn after
5-ChlardethioipbeneR-catbosylicaici) [3-(1-Bopropykyiperidinrswie 4tk tirioro- m%)s
.5 .nM.and_subs te,concentrati on was 140 pWMN. 10
[ 43%&8?'642“‘1% %Yl&s"sé\ﬂfq’ﬁéjer nhibitory activity towards
factor Vi I a/tlssue factor activity was determ ned
uswg a nic assay essentially as described
Por iouscl\ . Cstremet al., Biochemstry 37
cn@ 3N71059). Kinetic assays wer e conducted at 25
\el i nrhal aea mcrotiter plates (Costar Corp.,
Canbri dge, Massachusetts) using a kinetic plate reader
Pharnjadolagiaal testilevi ces Spectramax 15 250). A typical assay

nsisted o Ml a a
The aBfRF31thE cofaefrdtdt the famubiodmibit e aiiaftaetl gt siher
enzynﬁ‘& m('etﬁfonhlﬂh' ﬁ]hirﬂhsgﬂ ﬂréfsirp&fh Henasgégs/ ngﬁn d’EgEf goncentration
of thEFIEGerIDmd ofphte formsla.| tha |hb|lwtngna/me15ctmty|bv 68%, i. e. the ICgq value,
preincubation period, the assay was initiated by the
Whlcfhmﬁ refased tor thedntybitien condartri oty ifisd emzymgsoweneatseg & dremogenic

sy G5 BTSSR iy SRR A st

hyd ro(lysrslwdmdet@mn@mlw lirieias régreskida after ploking the [réleé rafé?,fof hydrolysis
|on of factor Xa are shown 1in Table 1.

Compﬁégi UnindHpited qantrofixarsus the l%(ahﬁbleéomenenat(ayl 0[ N?]P compound of
o1 oo S i g
competition with substrate using the formula

Ki = IC50 / {1 + (substrate concentration / Km)}

wherein Km is the Michaelis-Menten constant (Chen and Prusoff, Biochem. Pharmacol. 22
(1973) 3099-3108; 1. H. Segal, Enzyme Kinetics, 1975, John Wiley & Sons, New York, 100-125).

a) Factor Xa Assay
In the assay for determining the inhibition of factor Xa activity TBS-PEG buffer (50 mM Tris-HCl,
pH 7.8, 200 mM NacCl, 0.05 % (w/v) PEG-8000, 0.02 % (w/v) NaN3) was used. The [C5g was

determined by combining in appropriate wells of a Costar half-area microtiter plate 25 pl
human factor Xa (Enzyme Research Laboratories, Inc.; South Bend, Indiana) in TBS-PEG; 40 pl

10 % (v/v) DMSO in TBS-PEG (uninhibited control) or various concentrations of the compound to
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WD 2006/ 122661 PCT/ EP2006/ 004255 78 7 7.254 26 0.013

8 1.103 27 1.254 9 0.006 28 3.387 10 0.259 29 0.399
wQ200811%81 31 0.032 12 0.572 32 0.006 13 4. 46FCBBP2006/004255

0.006 14 19.592 15 0.005 16 0.004 17 0.004 18

0.005 19 0.005 WO 2006/ 122601 PCT/ EP2006/ 004255 79

Patent Clains 1. A conpound of the formula l, 0 0 R3

X N~GE~ISI ~ N, G(1) VRL ~jI R 11 2 O 2 wherein

g 1 A T AT N—
o £ : :

- L A5 18 i 35 Sk SRR s

The assap v perf@thedry, presivcubatingtheecomm poead oy fdRBulRorda hlusenzyme for

10 migir fl?e:éﬂgﬁlggsgﬁ glra]glirgtfi%{gg %Mgﬂgiwggglés%rrazq Igpgqebqgilncaaflina? (/olume of 100 pl.

The |ﬂ|§|§8€%§ty Bf b RBEer Sdbsty I_\;egﬁlisd_ro%sis’ was measured by the change in

- al kyl ene-C(O)-NEit
absorb3rg®at3fs amkysingreBiattelk Iikiriments kinetic plate reader (Ceres UV900HDi) at 25

°C dufié@e@i@ﬁh@ﬂpﬁﬁiﬂ%%@%@%g(usually 1.5 min after addition of substrate).
The entyle ohketatidnaiR-03% AMZmidkUbstrate concentration was 140 pM.

- (C1-C5) - al kyl ene-S(0) 2- N(R4) - R5,

-(C1-C3)-al kyl ene-0-(C1-A4) - al kyl,
b) Faci(‘r%a%léyal kyl ene- (Cl- C3) - per f | uor oal kyl ,
The inhibitory activity towards factor Vila/tissue factor activity was determined using a
chromogenic assay essentially as described previously (J. A. Ostrem et al., Biochemistry 37
(1998) 1053-1059). Kinetic assays were conducted at 25 °C in half-area microtiter plates (Costar
Corp., Cambridge, Massachusetts) using a kinetic plate reader (Molecular Devices Spectramax
250). A typical assay consisted of 25 pul human factor Vila and TF (5 nM and 10 nM, respective
final concentration) combined with 40 pl of inhibitor dilutions in 10% DMSO/TBS-PEG buffer

(50 mM Tris, 15 mM NaCl, 5 mM CaCly, 0.05 % PEG 8000, pH 8.15). Following a 15 minutes

preincubation period, the assay was initiated by the addition of 35 ul of the chromogenic
substrate $-2288 (D-lle-Pro-Arg-p-nitroanilide, Pharmacia Hepar Inc., 500 uM final

concentration).

The results (inhibition constants Ki FXa in mikro M [uM)]) for inhibition of factor Xa are shown
in Table 1.

Table 1:

Example Ki (FXa) [uM] Example Ki (FXa) [uM]
1 0.010 20 0.003

2 0.167 21 0.004

3 0.007 22 0.008

4 0.015 23 0.006

5 0.066 24 0.004

6 20.477 25 0.003




i sot hi azolin
i soxazol idin
nor phol i nyl ,
oxadi azol yl ,
oxadi azol yl

1
|
I soqui nol i ny
|
|

1, 3, 4- oxadi azol yl

1, 4- oxazepan

1, 3- oxazi nyl,

oxazol i nyl,
phenant hr ol i
phenoxat hiin

pht hal azi nyl ,

purinyl, pyr
pyrazol inyl,
pyri doi m daz
pyri dot hi azo

pyrrolidinyl,

pyrrolyl, 15
4H qui nol i zi
qui nucl i di ny
tetrahydrois
1,4,5,6-tetr

-(CO-C5)-a | kyl ene-(C3-C8)-cycloa I kyl-R23, 15
-(Cl-A4)-al kyl, wherein alkyl is unsubstituted or
waawstizieat ed one, two or three tines by R8, PCI/EP2006/004255

-(C0-A4)-al kyl ene-aryl, wherein aryl is selected out
of the group phenyl, naphthyyg biphenylyl,
2- bi phenyl yl, 3-bi phenylyl, 4-biphenylyl, anthryl or
fl uorenyl, mherein aryI is nDno- di - or

3 trsubstt+tute lnucpcnucnlly ore—arot-her—by 5?% oF

-(C0-A) -Jal ene heterocy%¢y wherein 0.01.

g heterocyclyl| h3pgs defined DQQpMIand 'S unsybgysf uted
or mono-, dil- or trisubstituted independently of one

9 another by R80.0084 and R5 ar p28 ndependent of | ah3B7
another—are—igdentiecal—er—di-fHfrerent—andarehydrogen

10 at om or -(Cl-QZFgalkyl, R6 ip“1) a heterocyclyq'39\g

11 Selected out 9ﬁ5Fne group ac[gfinyr, 0.032
azabenzi m dazol yl, 25 azasp rodecanyl azepiny?,

12 azetidinyl, |aBi572di nyl, benz| 32 dazol yl, 0.006
-3 benzod: N TIRVY benzofur ; ) -

13 benzothlofuraﬁﬂﬁ7 benzot hi ophehyl , benzoxazol yd-006

14 benzthiazot NZtTTazotyl | benztetTazotyl
benzisoxazolj‘j enzi sot hi azplyl, carbazolyl,

15 4aH car bazollyb,008ar bol i nyl, thromanyl, chronmenyl,
cipnolinyl - MO 2006/122661 PCT/ EP2006/004255] 80

16 decahydr ochi|n8i00fy! 4, 5- di hydr ooxa- zol i nyl,
aroxXxazoryt, [d zZinyt—173= toxot anyl — 13-

V7 di oxol enyl, |6 %?$5 2-di t hi az| nyl,

18 dlhydrofuro[20$mb] tetrahydrofuranyl furanyl,
furazanyl il dazolidi nyl ilmdazoli nvI im gazol yl

19 i ndanyl, 1H-| ﬂ@aim yl, i ndoI nyl, i ndoI i zi nyl,
rHdot-yt—3tndot-y—tsobenzoturanyt—+soehs Jn"anyl ;
i soi ndazolyl, 5 isoindolinyl, isoindolyl,

I, i sot hi azol ylI, isothiazolidinyl,

yl, isoxazolyl, isoxazolinyl,

yl, 2-isoxazolinyl, ketopiperazinyl,
napht hyri di nyl , oct ahydroi soqui nol i nyl,

1, 2, 3-oxadi azol yl, , 1, 2, 4-

, 1, 2, 5- oxadi azol ylI ,

, 1, 2- oxa-t hi epanyl, 1, 2- oxat hi ol anyl
yl, 1, 4-oxazepi nyl, 1, 2-oxazinyl,

1, 4-oxazi nyl, oxazolidinyl, 10

oxazol yl, phenant hridi nyl,

nyl, phenazi nyl, phenothi azi nyl,

yl, phenoxazi nyl, phenyl pyridyl,
pi perazinyl, piperidinyl, pteridinyl,
anyl, pyrazinyl, pyrazolidinyl,
pyraz:olyl, pyridazinyl,
ol yl, pyridooxazolyl, pyridopyrimdinyl,
lyl, pyridothienyl, pyridyl, pyrimdinyl,
pyrrolidinonyl, pyrrolinyl, 2H pyrrolyl,
gui nazol i nyl, qui nolinyl,
nyl, quinolyl, quinoxalinyl,

|, tetrahydrofuranyl,
oqui nol i nyl, tetrahydroquinolinyl,
ahydr o-
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pyridazinyl, tetra hyd ropyra nyl, tetra
hydropyridinyl, tetra hyd roth iophenyl, tetrazinyl,

wo etea2wbyl , 6H 1, 2, 5-t hi adi azi nyl , 1, 2, 3-t hi adPew@P3006/004255

1, 2, 4-thiadiazolyl, 1, 2,5-thi adi azol yl ,

1, 3, 4-thiadi azol yl, thianthrgnyl, 1,2-thiazinyl,
1,3-thiazinyl, 1,4-thiazinyl, 1,3-thiazolyl, 20
thiazolyl, thiazolidinyl, thiazolinyl, thienyl,

paten% Hagﬁgnyl , thienothiazolyl, thienooxazolyl,

i m dazol yl, thietanyl, thionorpholinyl,
t hi ophenol yl, thiophenyl, thiopyranyl,
1,2, 3- tr|a2|nyl 1,2, 4- tr|a2|nyl 1,3,5-triazinyl,
1 Axompound pbie formula 14t r i azol yl, 1,2, 5-
triazolyl, 1,3, 4-triazglyl and xanthenyl, wherein said
heterocyclylggﬁ unsubgti t ut ed @r $%Dno- di - or
trisubstituteédy ent Gy di_age anothgr by R7 or
25 2) a 6- tpl qlaryl el e\t@‘d out of the
group phenylY, hyl , i phenyl yl, 2-bi phenyl yl,
3- bi phenyl yl, 4-bi phenyl¥1, anthryl or fl ushensin,

tri bstituted
e Raety BT o o RO U
Ca(rlbamsmflﬂ(?viltrogeﬁﬂﬁ%gefﬂor theresid ues oM =0H R CH=N\
C(0) - NH2, - OH 0-CF3. -C(0)-NRLO) - R20
N(lmo)h.ydmen a(oggo(gl)e @rytmodgnmyhaloge@ L dGE] @)—a Iigylk\yherem alkyl is
ubstltut or, no i- or

tr“i"§ Eflit?%f’éaihsﬂ %iwaeeﬁwwr e%H@eaH\sR%er by WO
2Q06h§436H i xlﬁg/eﬁg)grg% Hgﬁﬁ%g %HM\,\EQP& diffbfe t?m@f

a met hoxy res or - , erein al

uhydtogen atuned(Cng3hmlkyiene -0{0)-Nb¥-R6, -(CgThsdlkyleme6(0)- N(RZ1) R22

i ndependently of one another by halogen, NH2, -OH o

a -fetCabalyylerss( @msw,oﬁco(sbalkﬂme 6(0)- 03012), dEBC3)Rikylene- 5(0) R10,

ot Shilkelane o ROMRp €5k albdencss O dSRENTS. Cyc oal ky!

- %ﬁg'@? %Oggbﬁ?vaﬁé?eicﬂ LrpBleheiss- Gs)-perdupiaplkyl,

WP PRESIR bRy B3 2 0 > (o1 ool iy

(gi C@% kﬂg\t&ﬁﬁébnraggﬂ% l]msuB&ft%d(ﬁ%ubﬁtkyﬁed 8(18) tw&c&tp@ee times by

O C(0)-R12, -0-R9, -NH C(0)- NH RILO,
“NIH C(0)-NHR6, 10 -N(R21)-C(0)-R22, - O CF3,

C@(@Aalkyslblkgfhwmmen{m@(msekﬁbﬂ thdth)e gﬂalﬁiﬁhenyl naphthyl,
- NH- C(O? O R10, heterocyclyl, wherein heterocyclyl is
dé)mhe@aj yhBchiphenylyl,i3sbinhenmhd: 4-biphenylykoarthryl ar fluerenyl, wherein aryl

o't R -8 EhebRESREThonfe i Ui BEBY RS i

0 -(CRY)-alkyIBhe-BéterdcyA2whéfein heterocyclyl is as defined below and is

unsubstituted or mono-, di- or trisubstituted independently of one another by R8,

R4and R5are  independent of one another are identical or different and are

hydrogen atom or -(C4-C4)-alkyl,

R6is 1) a heterocyclyl selected out of the group acridinyl, azabenzimidazolyl,
azaspirodecanyl, azepinyl, azetidinyl, aziridinyl, benzimidazolyl, 1,3-benzodioxolyl,
benzofuranyl, benzothienyl, benzothiofuranyl, benzothiophenyl, benzoxazolyl,
benzthiazolyl, benztriazolyl, benztetrazolyl, benzisoxazolyl, benzisothiazolyl,

carbazolyl, 4aH-carbazolyl, carbolinyl, chromanyl, chromenyl, cinnolinyl,
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I ANCH3 CF3 O ~-N RIO Ha HORIO~-N OH OO -~H
OOHHH\M N. NH\ NO\ NSO\ NONHNH NA-~H

WORIO6MRZE6N-O NS O .N,, N 0 0 O~0 N ~ N ANPCHEPIO0&M004255

OO0 _/ -NNI 115 NENNRO and H wherein Me is ,
methyl, R10 and R20 are thegganme or different and are
i ndependent|ly of one anot her hydrogen, hal ogen,
-(C1-Co) - al kyI -(COA) - aI kyI

SFEBladinblyicy s anvdido ey 'BY'k%Xizey' igxaziny 3 grdigrolanyl, 1.3-

- (@W8Rofenyt, 8Hk S 2riethaiziflyl, dVReIE6fuFo[2B)- tétﬁa hyﬁﬁofdn%ﬁww Aftanyl,

above and aryI is unsubstituted or substituted on

t fieraganyl,Hmidazolidiayl, roidazaliyk imisdazolyk indaow, ﬂ)HﬂedaZbM indolinyl,

- ity T MARE e o iR ksogh ey L s indiroi

i dsosdaliall, Rethdehdsoqaitblingt SotaLIW | isothRzolitikyaSikdthidzekinyl,
or, substituted one, two or three tinmes independent of

e d¥pfazpiyl eisoxggolinyf, @pxmldg]ykgﬂsommlﬁyb ketapiperazinyl, morpholinyl,

a3 RO peBhipisod et o dapd Ll SigHipahl 1 2

i mﬂeqhamlﬁm 2 5-oxhdianslylam@i4exadiazelyh g 2roxa-thiepanyl, 1,2-oxathiolanyl,
(Cl1- C6 -alkﬁ or tog ether vvlththe carbon atom to

wHikxazeRanyh et %ﬁ%@ﬂh hépxazipyls baexaznys. 1.4-gxazinyl, oxazohdmvl

TR BRARE WLy, LRSI el
(p@tndﬁlhl&iykmhﬁne)(aﬁhymhemlkwldy[)ﬂhthalazmyl piperlaf(in?ll, piperidinyl,
%%rlgg gl:n’k r.@[a(r@ _p@ggzmé(l ;py[az?@;%9yraé§{n§&pw§p@lyl, pyridazinyl,

| . sai . .
T AETARR, oy gotatn £ 5t BNidinV BUEthizB B pyridothien
t vyridyl, pYrrmlellrml rpysrobigtiny Dplyrrolidingiiyl- ppaioliay Ik 2H- pqrroRl,Q)yrronl

el b A oSl SuT G HEo g, qulRuchiding,

di(tétlﬂ ;réfgfaﬁﬁ?{ gﬁgﬁggmﬁhlrﬁbhﬁfl &m};ehmabmbgﬁg 14.3,6-Rtrahydro-

unytidazinyl itetrdhystropyyaiyl, t@ttrahydropyrldbmyl,ttetrabnsinb@uonMneldtetrazmyl
tetrazolyl, 6H-1,2,5-thiadiazinyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl,
1,3,4-thiadiazolyl, thianthrenyl, 1,2-thiazinyl, 1,3-thiazinyl, 1,4-thiazinyl, 1,3-thiazolyl,
thiazolyl, thiazolidinyl, thiazolinyl, thienyl, thietanyl, thienothiazolyl, thienooxazolyl,
thienoimidazolyl, thietanyl, thiomorpholinyl, thiophenolyl, thiophenyl, thiopyranyl,
1,2,3-triazinyl, 1,2,4-triazinyl, 1,3,5-triazinyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5-
triazolyl, 1,3,4-triazolyl and xanthenyl, wherein said heterocyclyl is unsubstituted or
mono-, di- or trisubstitutedindependently of one another by R7 or
2) a 6- to14-membered aryl selected out of the group phenyl, naphthyl,
biphenylyl,
2-biphenylyl, 3-biphenylyl, 4-biphenylyl, anthryl or fluorenyl, wherein aryl is mono-, di-
or trisubstituted independently of one another by R7,
R7is halogen, carbamimidoyl, -NO3, =0, -CF3, -C(0)-0-R10, -CN, -C(0)-NH>, -OH, -
NHp,
—0-CF3, -C(0)-N(R10)-R20, -N(R10)-R20, -(C3-Cg)-cycloalkyl, —0-(C1-Cg)-alkyl, wherein

alkyl is unsubstituted or mono-, di- or trisubstituted independently of one another by



i ndependently of one another by R13, R13 is 1)

hydr ogen atom 2) hal ogen, 15 3) -(Cl-4)-al kyl,
wobk@earsenl kyl is unsubstituted or nono-, di- PCT/EP2006/004255

trisubstituted independently of one another by R8, 4)

-(C1-C3) - perfluoroal kyl, 5) ghenyl, wherein phenyl is

unsubstituted or nono-, di- or trisubstituted

i ndependent|ly of one another by R8, 20 6)

CfﬂggﬁgNﬁég %E)% n%tgég?y re%ﬁé grq(ca] gmllﬁyl V%Plerg}/ndzglﬁyg?sn
u
%glg%s% dd @ le% ogﬁg%arl’rt]rcl){un sttt‘?ﬁed h@éﬁ‘éﬁ&%bg& gf]@%y?rvother by halogen,
wma{zemu ph@nydthmq regidud) oF + t@m}, ¢r-Sopites,, di- or
trisubstituted 25 |ndependently of one anot her by RS,
d)R8-ICFhalagen, -H0; €N, FD, -GH, -6y, ei(0)eq-&1§,-C(OMER2A)-R22, -N(R21)-R22,
het erocyclyl is as deflned above and is unsubstituted
5 or(CmCabcvcloallwl o(ﬁo-tCB)raﬂlijsn& OR184Si-lGHa)3e nNERAD)F SOk R Bnwherein u is 1
30 anat her 7) -NQ2, WD 2006/ 122661
P@TﬂEﬁZ‘ﬁ@Gﬁ@ﬁM@B’Vh%gn rds 1 ot -SO)y-NBHR):-R1 wheresn wisdl er 2,
r 2, 10) -SO-N(R21)-R22, whereint is 1 or 2,
119 8193 C4)-al kyl ene-C(O)-O-R21, 5 12) -(C0-C4)-a |

VSRR O MR Penviog (53 euqigaio

St%alkfﬂ)qo -0-C(R9, R11) oc R12 -0-R9, -NH-C(0)-NH-R10, NIH co -NH-R6,

kyl ene- C(O- )-al kyl ene: O C( O} - (
10 -N(RIQSY) ((0)-R22,-DAIF3; G 4)@“6/0 R&)) (ﬂJ(RQ -KMF0QO)RI-R12, lﬂH C(0)-0-R10,
- (C0- CZ)aIkerne C(O - C2-C4) - al kyl ene-O- (O - O (C1-

Chietexbéyyly), wherein heterocyclyl is defined above and is unsubstituted mono-, di- or

trisubstituted independently of one another by R7, or a residue from the following list

0 0O 0O
N 0] N\ _ 0]
)L /// SO SO 7 0 )j\ LO-R10 4 \f
\ N” CH N \éF 'Il )L _OM L—
R10 N %% j 3 o) R10 © 0
0 0]
§ %/ H H H
~( "o N0~ Mgzo Mo (W (M
SPEE Ol ain O ad Nl S
O HO N—-S N—O N—S H
0 Ns
0 o § o ° NN
A A A o M/
NN o TN Y N
= =N 10 . .
15 NfN R™ and H , Wherein Me is methyl,
R10 and R20 are the same or different and are independently of one another

hydrogen, halogen, -(C1-Cg)-alkyl, -(Cp-C4)-alkyl-OH, -(C-C4)-alkyl-0-(C1-Cy4)-alkyl, -(Cq
C3)-perfluoroalkyl, -(Co-Cs)-alkyl-(C3-Cg)-cycloalkyl, -(Co-Cp)-alkylene-aryl, wherein aryl is
as defined above and aryl is unsubstituted or substituted one, two or three times

20 independent of each other by -(C1-Cg)-alkyl, halogen or -(C3-Cg)-cycloalkyl, or
-(Cp-C)-alkylene-heterocyclyl, wherein heterocyclyl is as defined above and heterocyclyl

is unsubstituted or substituted one, two or three times independent of each other by

-(C1-Cg)-alkyl, halogen or -(C3-Cg)-cycloalkyl,
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19) -(O-0 C(R9, R1 1)-O0C(O-0ORL 2, 20)
-(C0-CA4) - al kyl ene-(C6-Cl4)-aryl, wherein aryl is as

waedooneweonbove and al kyl ene and aryl are i ndependBIné/§o4255

of one anot her unsubstituted or nono-, di- or 15
trisubstituted by R8, 21) 8

-(CO-A4) - al kyl ene-heterocyclyl, wherein heterocyclyl
is as defined above and al kyl ene and heterocyclyl are

:jﬁgeag\%q{jlﬁ Pa&%me? {a{rﬁep %ﬁﬁo%%ga’r ncga??elilr?éetpletngttarﬁﬂl o one Tnother hydrogen, -
- (EPeSBIkyR! dertbgetRer iith () cafbohl famislwhidefhre Bdridel A& can form

and cycl oal kyl "are 20 i ndependently of one  anot her

uns3+ie 6i rherhbered icarbooyic ridlg, widich tsrirsubsituted toe duliryitutés one, two or
232’ - (Cl1-C4) - al kyl ene-heterocyclyl, wherein
hdbesedipes BN R10s as defined above and i's unsubstituted

a rR1?E{1 Q(CB y(%)&g(w’ Z(E“Z@)LQ?WI oht! t(@?—c%)[b‘iﬁﬁ.‘%ﬁ(‘é‘f-%j-yl k)qf -(&&)-cycloalkyl,

anot ner

- (0- ] . - - C2n ] | ne-Chis :
o R e
Ofsaig) Zlﬁ)alk?ll(r% iAhslstiditensr Nostlitedddd, tW#8r thréetimes by —OH,
-(C0-A4)-al kylene-N(R21)-C(O -0 R22 or WD 2006/ 122661
PcO/ErcomlbonRY® 84 28) a residue fromthe fol | owing

listt 0000 NHO-/ AN O,~2."gypO-R1O N1 N.
s I;;[\y-ggézb:aﬁ(ygnﬂom@ﬁgﬂygg@’j\!@l, whergip Dsthyleng s gnsyhsfituted or

(N) rﬁf@%rﬁ%@%ﬁutq mét:pNenB]Emt\)} o@%&ﬁn@%%&%’%%dﬁkylene or
- SR R e LR g hen? die e Bu g
L QREEJEE eIy 8% drfdSinother by R13,
R13is 1) hydrogen atom,
2) halogen,
3) -(C1-C4)-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R8,
4) -(C1-G3)-perfluoroalkyl,
5) phenyl, wherein phenyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by RS,
6) -(Cp-C4)-alkylene-0-R19, wherein R19 is
a) hydrogen atom,
b) -(C1-C4)-alkyl, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by RS, or

) phenyl, wherein phenyl is unsubstituted or mono-, di- or trisubstituted

independently of one another by RS,

d) -CF3, or
e) -CHFy,
f) heterocyclyl, wherein heterocyclyl is as defined above and is

unsubstituted or mono-, di- or trisubstituted independently of one
another by R8,
7) -NO>,



atons which they are attached to a 5- or 6- nenbered
ring, which is unsubstituted or substituted one, two,
wo hooea261 f our tines by R8, or if two RL3 are BCT/BRI066004255
to the sanme carbon atomthey can formtogether a 3- to
8- nmenbered carbocyclic ringgzwhich is unsubstituted
or substituted one, two or three 10 tinmes by R10, or
if two R13 are attached to the sane carbon atomthey
formtogether a 3- to 8- nenbered heterocyclic

g, ich i s unsubstituted or substituted one, two

org)thrego -RA1RGeflin §8Q.0rxxr R13 and R3 together wth
the atoms to which they are bonded forma 5- to 7 15

netdper eSOEY(RR1)R2Q) whgreintien@r2, one of the carbon atons
wi thin said cyclic group can be replaced by nitrogen,

oxiiyen -@Ep-Calialkyleme-&OHORRdr ei n said cyclic group is
unsubstituted or substituted one, two or three tines

bylI2R7, -[@3T4halklylmrC(@)-8(R2AER2ame or different and are

|ndependently of one another 1) hydrogen atom 20 2)
%%%k?‘kY'eﬂmQH@"hR@ kyl is unsubstituted or

gs)h ﬂh@ gézﬁg substituted independently of one
er '

(1§) g kyl ene- (C3-C8) -cycl oal kyl, 4) -SO -R10,
ein F 's 1 or 2, 5)

- UG- e afelyRébe-U(S)D-(E540y)-alkflenc REORICH-carkyl & as

def 1 ned above and al kyl éne ary dependent | y

f ram one(o;;oql(ltgsma)lc@c(m)mmbstltut ed or nono-, di- or
tr| ubstltu @g I? IO 2Q06/ 122661 PCT/ EP2006/ 004255
8) 6) G0 x'eﬁ!f‘e? PI-0den6d) t@ﬂfylenr)O-C@ﬁl(éréﬁ)-aikyl,

93 PP REEOESL KTl eno and neter ocylyi
' ¢ pen@sr@;‘j Mkfléﬁéﬂc&ftﬁ,ﬂaﬂﬂ lered §Mﬁ%gﬁflhé@%%d afkylene

nono-, risubstirtutéd by R7

t oget heamd\untlfaré indepérident Bf @i@éﬁdtﬁer\/\dﬁsabsti&m@a offifono-, di- or
bonded can forma 4- to 8-nmenbered nonocyclic

het er odyigyhistitutechy Bhi ch in addition to the nitrogen

a_tzqg] he—@;@i—?ﬁ(ﬁjgﬂe ﬁ@ﬁrc%l &IWR/h %?r%ét%ﬂjcgcqw i g#sf éeﬁ@%g above and

rin osen 5Xygen.

nitr Oge:«ﬂkyl H%té@tﬂlyi‘gfe%ﬂgﬁ/ﬁnlgbﬁtlf bﬂ%s'ta?\other gnsubstituted o

unsubst i t'ut nmono- I tut
i ndepemjemld'l oftrtsnbstmumdtbquSby R7,

22)  -(Cy-C4)-alkylene-(C3-Cg)-cycloalkyl, wherein alkylene and cycloalkyl are

independently of one another unsubstituted or mono-, di- or trisubstituted by
RS,
23)  -(C4-C4)-alkylene-heterocyclyl, wherein heterocyclyl is as defined above and is

unsubstituted or mono-, di- or trisubstituted independently of one another by
R8,

24)  -(Cp-C4)-alkylene-0-CH-(C1-C3)-perfluoroalkylene-CHy-0-(Co-C4)-alkyl,

25)  -SOy-N(R21)-R8, wherein w is 1 or 2,

26)  -(Co-C4)-alkylene-N(R21)-C(0)-R22,

27)  -(Co-C4)-alkylene-N(R21)-C(0)-0-R22 or



10

15

20

25

R23 is hydrogen atom -OH or -0-(Cl-C4)-alkyl, & is
azetidine, pyrrolidine, piperidine, azepane,

wheooahyed- pyri dazi ne, hexahydro- pyrim di ne, PCT/EP2006/004255

pi perazine, [1,2]diazepane, [1, 3]di azepane or

[1, 4] di azepa. ne, wherein G2 g4 unsubstituted or nono-,
di-, tri or tetrasubstituted independently of one 15
anot her by Mor Y, Mis -(Cl-C6)-al kyl,

(Zg %reghﬁfﬁéwwrﬁcﬁ%@ @I . glylkyl ene-aryl, wher ei n

s aspdefi r@d above

( CAl- c | oal kyJ, | O-R10
o :;og; W@ﬁ%ﬁm
B SR U
CC:cl) ?%)Eah:ﬁ)xy,\«(} F_:,LI_-aI k?b(‘&% C%\%ahky ) N O
HR12 -07% 0- O3,

Qe
- @1 C3) perfluoroal kyIHOor (CONCE) a
—ﬁl C(0) OC(R9 @211) OC(O) OR2, in aM its
X i

E

r eoi rlcf mxth S ther |n any
at N5, SandMTts- Ngl QQ)AT@S t bI e salts. 2.
@off sclalrredlnclalml wher ein
s Ifur ni t ITglen oxygen oOr thé resﬂ'&ua&e@rﬁﬂdﬂsmethyl or
o,lf tr‘ﬂé’t 9§19 resgj(y %ga&%%ggd &%aggbaﬁggéyoéthﬁg together With the
aré%rh?%hf%ﬁ QW@%ES@ed% C!El Lﬁ%@]b@&‘a e whichY dh&®Stituted or

atom - ene-
(sﬁﬂstmﬂ)eda)hkyﬂvmnﬁ}re( 0 foMi¢ Rﬁﬂe} bRRE, oD 2006/ 122661

P%E@Oagé gﬁ%ﬁéﬁ%%%}“%ﬁ%{ 3{0'?6 by gﬂn)efogr(not)ogsﬁer a3-tos-
k)H\@rﬁEer%& QﬁrbBéthc rm% Q&lhlg?’)s lﬁIISWSItIﬁn@d ot Eb3tifited one, two or three

-(Cl C5) - al kyl'ene- S{0
tidlese®)R18] &yl ene- O- (Cl C4) aI kyI

| oy fesiteditt 1h fie Gie Egbon 9P ther arsormspeerfifla 3 tos:
Wﬂﬁérﬁb&eé'hlébé'rodyéhdﬂ% Wh‘idhtlklhﬁﬂl b@ftu?é&’@ﬂs'ubkﬂtﬁféd% tWd'\r three

or three tines -C4) -al kyl ene-aryl, whéerein
artimesiby RI8l ect ed out of the group phenyl , napht hyl ,

SR oMYl AL B 7
anpémpéred YydRe grap, Wherelon&dD thalckaboR AeorheWRhRCAfd Michic group can

wherei n heterocyclyl is as defined below and is
urbeusrlared Ayeritregeronygen agisulpbur and wheyein saig exglic group is

| NEISOSRRGRE b sistifREd BRETNG or BYre&Bmes by r7,
R21 and R22 are the same or different and are independently of one another
1) hydrogen atom,
2) -(C1-Cg)-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R7,
3) -(Co-Cg)-alkylene-(C3-Cg)-cycloalkyl,
4) -SOt-R10, wherein tis 1 or 2,
5) -(Co-Cg)-alkylene-(Cg-C14)-aryl, wherein aryl is as defined above and alkylene

and aryl independently from one another are unsubstituted or mono-, di- or
trisubstituted by R7,
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R4 and R5 are independent of one another are identical
or different and are hydrogen atomor -(Cl-C4)-alkyl,

W®RB006422651 a het erocyclyl sel ected out of the gPOL/BP2006/004255

azabenzi m dazol yl, azepinyl, 15 azetidinyl,
benzi m dazol yl, benzi soxazolgg , benzisothiazolyl,
1, 3-benzodi oxol yl, benzofuranyl, benzoxazolyl,

benzothlazolyl benzot hi ophenyl, cinnolinyl,

chr omanyl , nyl ., [ mdazolyl, indanyl, 1Hindazol yl,

'% ol yIn c§b@ﬂhﬂﬂ%ﬁvﬁL i soi ndolyl, isoquinolinyl,
th| i soxazol yl, ketopi perazinyl, norholinyl,

na hthyr|a|nyl oxadlazolyl oxazol yl, phenyl pyri dyl,

pi8) hal afChg)- alkﬂél@@h&érd’tyilyl Wwhereln Iﬁ’été‘bbkyclyﬂﬁﬁa’sl dHinvd ab@R and
purinyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridyl,
pyr i dowikyhbmcalnﬁIhetqrwylcwbmnapmdﬁhtly fropr orebogmothéri ole apsubstituted or

pyri dot hi eny yrrolidinyl,
pyrrol |"&‘?'Worfih o'p%%‘li’%'lt'i/t?yb &21 Nazol i nyl, quinolinyl,

I I |
ﬂlﬂéﬁ‘ ?gg)llzrzé qnuﬂo?é’ﬂ‘\@} With th(; i\izrto?ah %?rg{o;\gﬁllk'fa gﬁ’éy a'?%( ’bonﬂe%t &a form a

t dét t(la&-mqmberedwmnoty;llc hetlarmyial'mzmigy&hlch mradsdnt}dn to the nitrogen atom
t hi onor,phol i nyl r. 25 .wherei n. sai

S F OB e b iR Tah i ere i sl oBegtas osen from oxygen,
t LW dittbgch, Wh@ﬂ@ﬁ?ﬂd%@f&r&y@ﬁc MZ?IS %ﬂﬂfﬂ%ﬁfut?&’ oFthofb-, di- or

2) a 6- told-nmenbered sel ect out of the group

pﬁ@ﬁ&hStltulﬁ%&blﬁldhmndenﬂVph@m/ar}dtherdmmryl or fluorenyl,

erg pe|J1 W%’%?“oafm@n%” % a(ﬁbtcﬁe*i"“a;b%l, t\umtoegopal 122661
RS G 5 o
AT I S

umehelpeih iGRUS enbubstitataacor, mékio-, di¥, tii ok &tk bstitlited mdependently of one

|ndeﬁ‘%gently of one anot her by 5 hal ogen, NH2,
[ang Yesi due, or -(Cl-C8)-alkyl, wherein aI kyl

l M&E,:ﬁ@i‘dd k- G2y, e coaikiby Sl (o)
aaﬂ@léﬁ@@y"@ﬁér@”ﬁawﬂg aS wﬁfe@'ﬂ%o% (C*F%%)%E@ %fg(; Lcycloalkyl, pyridyl

hal ogen, -

NARR L wHePel
: (G&Cg)pf g}i}’iéll Z)V;I kyln mﬂ!ﬁr@%&&wﬁ@ﬁﬂs&?ﬁe}ﬁg@?ubstltuted by -(C1-Cg)-alkyl,

- Siis ( CH3yldgen bord, Bal d3en) w0 RO, -CFY, -WtIBJIOERTO LC(OBNR10)-RED, -N(R10)-
-S-R10, -SO-R10, whereinr is 1 or 2,
- $2Q) v- N( R10) - R20, V\hereln vis 1or 2 -C0)-RILO,

(@3 fg 3 h’%mﬂ*f %ngB F\agﬁé oﬁ%ﬁSéxenfolﬁ{‘ ¥3 a)il¥y| -(C1-Cg)-alkoxy,
-(Cp-C4)-alkyl-C(0)-0-C(R9, R11)-0-C(0)-R12, -0-R9, -0-CF3, -(C1-C3)-perfluoroalkyl, or
-(Cp-C4)-alkyl-C(0)-0-C(R9, R11)-0-C(0)-0-R12,

in all its stereoisomeric forms and mixtures thereof in any ratio, and its physiologically

tolerable salts.

A compound of formula | as claimed in claim 1, wherein

Xis  sulfur, nitrogen, oxygen or the residues -CH=CH- or —-CH=N-,

Vis  hydrogen atom, R1is chlorine, bromine or methyl,,

R2 and R3 are independent of one another are identical or different and are a
hydrogen atom, -(Cg-C3)-alkylene-C(0)-NH-R6, -(Cy-C3)-alkylene-C(0)-N(R21)-R22,
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-NH C(0) - NH R10, -NHC(0)-NHR6, -N(R21)-C(0)-R22,
-(CO-C4)-al kyl -C(O) -0 C(R9, R11)-0- C(O) -RI12,

WO O byt al kyl - C(0) - O C(R9, R11)- O C( O - O RL2PCT/EP2006/004255

-NH C(0)- O R10, heterocyclyl, 15 wherein heterocyclyl
Is defined above and is unsyfstituted nono-, di- or

trisubstituted independently of one another by R7, or
a residue fromthe following list OO 14 N O /SO NCO

C BGRB8 S MG TR el o
SRR A 0 STt o
ST STEA RO At G GLRRIPAET G B Bafgf
@C%Ikﬂé&feﬁk f@&t&@%t Rbkyl, - (Cl-

perf | uoroa?ky CB) al kyl - (C3-C8) -cycl oal kyl ,

CP-CaRa k) \WhérehﬁaIWIyd unsobstiteted crisibstitsted anedio dralree times by
above and aryl is unsubstituted or substi t ut ed one

tR8, or three tines i ndependent of eachI ot Ih(;r
2%&“@5@'&%@} g%lrg()%g /afy %Cteg\iﬁh o? %% gchggup gl!wny? nav\ﬁ)thyl
; St B S8Rl et gy Bighre ¢ B BpEi i e

Oﬁncﬁdpbﬁdéﬁtlyt(ﬂ@n@l@ﬁothhv\@y Ry, drhree times independent of
each ot her by (1 )-aIkyI hal ogen or

- ¢{€sCama! k\dym b@tpmclvlmh@mw retarogycdy! isas defined below and is

di ff t nd are independently of one another
hl}*&?@&gﬂlte pemongy dis|og 'SU gﬂtut%iga#ﬁ&ndﬁmlﬁotwmmm RS,

a'RQ'E‘nH ‘RS"!F{: Chlr{o*é ¥ndaern? OP&T@ﬁfbthér}b@X ideRtidaIbr d| erentland are

cycl opropy cyc obut yl, pentyl or cyclo
ring, whi ch i hydrogenudtetr mm(qu[4<)}alk$l,Jbst|tut ed one, two
or three tinmes by R10, and R12 is -(Cl-C6)-al kyl,

- RG1s OF) - al Ia;hei@IWde seieats) out afyhe gougrzatEnzimidgiolyl, azepinyl,
(a(z:% a‘i:8 ‘)I, bé’nzm?%azc}fyl, benzisoxazolyl, benzisothiazolyl, 1,3-benzodioxolyl,
benzofuranyl, benzoxazolyl, benzothiazolyl, benzothiophenyl, cinnolinyl, chromanyl,
furanyl, imidazolyl, indanyl, 1H-indazolyl, indolyl, isochromanyl, isoindolyl,
isoquinolinyl, isothiazolyl, isoxazolyl, ketopiperazinyl, morholinyl, naphthyridinyl,
oxadiazolyl, oxazolyl, phenylpyridyl, phthalazinyl, piperazinyl, piperidinyl, pteridinyl,
purinyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridyl, pyridoimidazolyl, pyridooxazolyl,
pyridopyrimidinyl, pyridothienyl, pyrimidinyl, pyrrolidinyl, pyrrolidinony!, pyrrolyl,
quinazolinyl, quinolinyl, quinolyl, quinoxalinyl, tetrahydroisoquinolinyl,
tetrahydropyranyl, 1,4,5,6-tetrahydro-pyridazinyl, tetrazolyl, thiazolyl, thiadiazolyl,
thienyl, thiomorpholinyl or triazolyl,

wherein said heterocyclyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R7 or

2) a 6- to14-membered aryl selected out of the group phenyl, naphthyl,
biphenylyl,

anthryl or fluorenyl, wherein aryl is mono-, di- or trisubstituted independently of one
another by R7,



- (C1- C6) - al kyl - 0- (C1- CB) - al kyl - (C3- C8) - cycl oal kyl,
- (C1- C6) - al kyl - (C3-CB) -cycl oal kyl, wherein 10 said
wey@baadekyl ring is unsubstituted or substit ut BAT/BRE06/004255

two or three tinmes by -CH, -0-(Cl-C4)-alkyl or R10,

Gl is -(C2-C4)-alkyl ene or -¢4C3-C6)-cycl oal kyl,

wherein -(C2-C4)-al kyl ene or - (C3-C6)-cycl oal kyl are

unsubstituted or nmono- di-, tri- or tetrasubstituted
epend ntIy f ane,anot her R13 R13 i s

h;égr' GBARgER ForbasMidbbA2. 567 CeT0ERS-RDHY ez, OH, -
5_% IS unsubstituted or nono-, di- or trisubstituted

ﬁl pendent|y of one another by R8, 4)

SRS HIN PR R er
PR oPAEng o8 o sgbsiTafhdencrdepty of o another by

5 ahelogem)NH, GQH ©n p nadthoply, resithee, @r F(CaICE)ydIkyl swherein alkyl is
unsubstituted or mono-, di- or 25 trisubstituted
i na@tﬂghtjﬁed pymenopde osirisubstitutad irdependent)y efraneyanother by halogen,

Gt BEE MO Rl BLisP R PG G582 8 ner by Re, o
835?3 alogfh 160, TR SHO AR RO e T BFRRGT 827 Wil o2

abgxep S{EStdéfcy 3 ps(thicgf-.ﬂﬁyl@ﬁe -0TR9; -Si- @“913{2{“@10 Séo f)<10

C
trisu ed in epe ntly of one ano

10 - Wherein B i$) or ZNS-RAD, S@R’rd_\’%eréﬂﬁﬂﬁ or 3 S(@)VJN(RWO)&Zolﬂhereln vis
-SO - N(R21) - R22, whereint is 1 or 2,

- (1@0 2C4)(9)€R110y’r(9f*€8)@4|&) M@ﬁalkdﬁf) phéry0- #E@hylaxs' (C1-G3)-
kyl ene-C(O -N (R21)-R22, 10 13)
- pedluoaaliyli-PtR%e- N( R21) - R22,
-NH-C(0)-NH-R10, -NH-C(0)-NH-R6, -N(R21)-C(0)-R22, -(Co-C4)-alkyl-C(0)-0-C(R9, R11)-0-
C(0)-R12, -(Cp-C4)-alkyl-C(0)-0-C(R9, R11)-0-C(0)-0-R12, -NH-C(0)-0-R10, heterocyclyl,
15 wherein heterocyclyl is defined above and is unsubstituted mono-, di- or trisubstituted

independently of one another by R7, or a residue from the following list

o)
N O
A7 s I u v g ;_\f
R10 N O b NOMe o

H OQ\ //O H H
~ N NH
L = ~ (s \( \fo ﬁ S

OHO

’ N

\N\i/NH N)k JL &1 /Kf AN'N/N

I/

, Wherein Me is methyl,

20 R10 and R20 are the same or different and are independently of one another
hydrogen, halogen, -(C1-Cg)-alkyl, -(Cy-C4)-alkyl-OH, -(Cp-C4)-alkyl-0-(C1-C4)-alkyl, -(Cq
C3)-perfluoroalkyl, -(Co-Cs)-alkyl-(C3-Cg)-cycloalkyl, -(Co-Co)-alkylene-aryl, wherein aryl is
as defined above and aryl is unsubstituted or substituted one, two or three times

independent of each other by -(C1-Cg)-alkyl, halogen or -(C3-Cg)-cycloalkyl, or
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14) -N R21-S02-R22, 15) -S-R10, 16)
-(C0-C2) al kyl ene-C(0)-0O (C2-C4) -al kyl ene-O-C(0)-(C1-C4

WO 2@k ydes1 17) -C(O -0 C(R9, Rl11)-0O C(0)-R12, RSGI/EBI006/004255

-(C0-C2) al kyl ene-C(0)-0O (C2-CA4) -al kyl ene-O-C(0)-0O (C1-
C6)-alkyl, 19) -C(O-O0 C(Rg R11)-OC(0)-OR12, 20)
-(C0-CA4) - al kyl ene-(C6-Cl4)-aryl, wherein aryl is as

defi ned above and al kyl ene and aryl are independently

? :chgg)sglpﬁtsﬁegbetggpscﬁ'gﬁt \'ghgrtf%j héterocyeiy is asHetingd above and heterocycly!
ST S SR g

I ndeehakyll hylogdn e alkyfjsubstituted or nono-,
di (-Iqof%)qt r?subs?&i‘t ut gzémt?g}t%gj Iglg)

- ROGNGRMarky| endh¢ €BnED) didfpcandahd ute indbpaneientlpbkgriecarmther
cutudERsen-Guets-afv o szetar Wiy he Frap gty i BacByherare bonded
Rg, 2 -(C1- C4) - al kyl -h lyl,  wher.ei C
ndef By GtoptoRaE Rl TRE. OB BE e ondiTbbdenich sea

Ofurit§ﬁb@itubted lor sielistituted URS ttivb bk Bistel AARROPREOLdNG of one
anot her

R3, 24
P OB et {Ca sk b Kid dC B hatiot-ot o1 Coali O vpialkunisghoycloali,
- - -al kvl 0 25) -SOn+N 1) - R8, ' .
(1) -Eﬁncpczsggkrﬁ%ky]é&l@ ﬁ%éﬁ)ﬁe)rwsbz&&E%(é%rﬁe)%kylég-a%)ﬁyglvoéll%yl, wherein
-(QD-CA) - | kyl . - N( K -C(0)-R22,. 27 )
- o atpalky s DDA e aEs G twasgr thres gy —OH.

fr-g%th%_&ﬂﬂhbpm(ng list 0 Oo ONANNOS9z iS02 0
NO- NH | NCH3 NCFs 1 1), e NRIO HH ORIO N

ON4Hs an(Cy-@)-alkiNen® oP—(C3 \@grtyelodl kil wihereit((y:L4)-a¥Kylene or
—(C3-Cg)-cycloalkyl are unsubstituted or mono- di-, tri- or tetrasubstituted

independently of one another by R13,
R13is 1) hydrogen atom,
2) halogen,
3) -(C1-C4)-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R8,
4) -(C1-C3)-perfluoroalkyl,
5) phenyl, wherein phenyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R8,
6) -(Cp-C4)-alkylene-0-R19, wherein R19 is
a) hydrogen atom,
b) -(C1-C4)-alkyl, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by R8, or
c) phenyl, wherein phenyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by RS,
d) -CF3, or
e)  -CHFy,
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if two -OR19 residues are attached to adjacent atons
they can formtogether with the atons which they are

wa@remabssdi t o a 1, 3-di oxol ane ring or a PCT/EP2006/004255

2,3-di hydro-[1,4]dioxine ring, which is substituted

one, two, three or four tinmgy by R8, or if two R13 are

attached to the sanme carbon atomthey can form

t oget her a 3- to 8- 10 nenbered carbocyclic ring,

whi ch ixs un Stitu upsti tut.ed e, it or ..

three Tt ookt Sherdie REGROQAM Sh 08 hed B ong e

same carbon uﬂ%tﬂiﬂltd"téd’ o MdnbQ Mok BdkRibbRtuted iRdepechd@ntly of one

menber ed heterocyclic ring, which is unsubstituted or

substi t ut ed appkher byWB8or three tinmes by R10, or 15 R13

gﬂ _rﬁ(&({gether with the atons to which they are

b ded 'ma 5.- to 7- nenbered cyclic group, wherein
53 ,\{1e carbon atons within said cyclic group can
sel ect’ed from nitrogen, oxygen or sul phur sel ected

0199 of -SyeR24) whereirsois Niod2p!l i di ne 1, 1- di oxi de;

2, 5-di hydro-isothiazole 1, 1-dioxide;

2,18} di HYMNR2Y®RR) wireskia tis 1od2oxi de; [ 1, 2]t hi azi nane

1, 1-di oxide; 2H][1, thhl azi ne 1, 1-di oxi de;

5.18) di I’(?Oi'ﬁ@)—aihdfile €P1-AiR23i ne 20 1, 1- di oxi de;

31 di 1 :éd” St bt ag. 1 s
[2]15)2 ﬂcgﬁpﬂﬁﬁm%&ﬁi )2%3121'” azepi ne 1, 1-di oxi de;
gz%y di hmgf-)S({ 1R% thi azepine 1, 1-di oxi de;

di hy 't hi azepi ne 1, 1. -di oxi de;

[ 4] di azol i di ne 1, 1-di oxi de;
]155 3]§tE1|(gd| azolidine 1, 1-di oxide; 2,5-dihydro-

[ 16p, 4HCHCodlkyleak«(q); (1(CQ+Cq)eal¢t§elen¢ -0; @M@p@}&ik\dzol i di ne
3,3-dioxide; [1,3,2]oxathiazo-lidine 25 3, 3-di oxi de;

[ 174, 2}E0} ﬂiCﬂ@olRW'rOTé(Ol-Rlz,d! oxi de;
| 195 s oo adeEdBRe o laRlaE Coso e rearalivzi nane

3, d t 4, 4- di oxi de;
[1, I og(bflﬁ gé%n@ﬂgbm @d.“@?z: Sgne[ 1, 2, 6] It giXIadieazepane
1, 1) di qxb@;almwgglgzmnm%moa% defi&babd¥é and alkylene

4] oxat hi azepane 3-di oxi de or

[ 1 6 2Jadd anjl arepdegertiettlylobonemnoting unebstituted ar chono-, di- or
cyclic gr i s, unsubstituted or substituted one, two

or thré’g "?’Pﬁ%@edo , R21 and R22 are the sane or

dizi er ef- @Pglkﬁéﬁe h@fé%l?ﬂglgWhEbéerﬁet@fb%y@ﬂ% Mefm@l above and

hydr ogen "at'om )-al kyl, wherein alk

UnSUbStdIltWérféChn@rhelﬁQB@tlyl diem@épeﬁwﬂéﬁtﬂ&bﬁtdnﬁelﬂn@%er unsubstltuted or
i ndependent|ly of one another by R7, 3)

- ( CO- Caponrg-kijt enisplstitasy by R8) oal kyl,  4) -SQ -RI0,
ein
"B casulayhuBhe FaBbasfoalty wheygin alyleng and cycloliy ae
defined gheyéndeRtly 8f & £¥fher unsubstituted or mono-, di- or trisubstituted by
RS,
23)  -(C1-C4)-alkylene-heterocyclyl, wherein heterocyclyl is as defined above and is

—

unsubstituted or mono-, di- or trisubstituted independently of one another by
R8,

24)  -(Cp-C4)-alkylene-0-CHy-(C4-C3)-perfluoroalkylene-CHy-0-(Cy-Cyq)-alkyl,

25)  -SOy-N(R21)-R8, whereinwis 1 or 2,



10 and aryl independently from one another are
unsubstituted or nono-, di- or trisubstituted by R7,

W@ R006(1266C3) - per f | uoroal kyl, 7) -0-R12 or 8) PCT/EP2006/004255
- (C0-Co) - al kyl ene- heterocyclyl, wherein heterocyclyl
is as defined above and 15 gyl ene and heterocyclyl
i ndependent Iy fromone another are unsubstituted or
nono-, - or trisubstituted by R7, or R21 and R22

béﬁﬁéﬂ%ﬁﬁkaﬂ\st e NRRDRAGRSE T 1 Tng from (e or oup
ggz(%%ﬁea@q%ﬁb @9 g)czé);q_lez (i oxazine, 1,4-

|azep|ne 1, 4-di azepi ne,

' ‘Z’B)daz‘a'r@?lduéﬂrgﬁ‘lztﬂleW&ﬁwn@@\nétm dazol i di ne,

i sot hi azol 1 di ne, 1sothiazolline, |soxazoI|ne
i soxazol i di ne, 2-isoxazoline, onorphol|ne

0]
)J\ era2|ne N-mithy- \ZH
':Iif- xa é?éﬁg%ﬂne’réﬁdnﬁ; ?pého eri lefSAf] g;?gﬂiﬁgm

r

azoI pyrazoline, pyrazolidi n pyri dazi
|yridi ne pyrimdi ne, pyrrole, pyrrol i di ne,

yrrolidinone, pyrroline, tetrahydropyridine,
’jgf%wma2|ne tetrazole, thiazolidine, 25 thiazoline
glonorphollne 1,2, 3-triazine, 1,2,4-triazine,
3 1,3, 5wh¢mHkMﬁ§f“@h2r9ftrlazole or 1,2,4-triazole,

W'ﬁW?)' Bgi@ﬁesm‘eﬁﬁ%\fﬁch&{ dl%aégﬁt %gﬁﬁ'»%@é’ &Htfﬁlqn % 'ether with the

risubst
alamms which mlneyLa)e atdched)to al 13 Loxéﬁne singoeh 2 tlhhyd ro- [1 4]d|oxme

pysrol [ di ne, epan pj per.azi ne,
1'"5] wb'éh gt"@Fe ang, fWo, A‘J%@Fézf REnesy RBpgb/ 122661

&%ﬁ%g%é Qﬁé&%ﬁ to Bfe WA &Est 1 §tof eg@? \?ﬁgf%trhg%‘%fjo 310 8-

ri- or tetrasu pen
10 omeembeared babomcllivhog, whichMsiunsu lisGiit € pr slbstituted one, two or three
- (C2- | kenyl, -(C2-C6)-alkinyl,
%’@fs R@y%’l oal kyl, -(C0-C2)-alkylene-aryl, wherein

aliptvol R3I3<'Jh?e Qﬂﬁdh‘%ﬁ% ﬂ’ﬂ?éé?ne carbon atom they can form to%ether a3-to 8-
-(Cl-A4) - al kyl - (C3-C6) - cycl oal kyl

pimembered heteravydicing, pihjcbris dnmblstmusedmesubstltutadtm two or three

subst it %ﬁd by -(Cl1-C6)- alkyl, Y is hydrogen atom
i S K18°7 "' " CF3, - C(0)- O R10, -C(0)-N(RLO) - R20,

15 N(I ﬁbﬂﬂ R3ﬁ?8%ther(\@§1 %)a‘t@rﬁﬁd)ﬂhiéﬁ Ithey are bonded form a 5- to 7-
| ene-0- R10, -(Cl-C8)-alk

(rmnb}g')ed quhgggouppwénwn oneaothge carbon atoms within said cyclic group can
i ibgé @geggfq@ gﬁ)@gal kyg%of(s@uhieﬁct@ edtdjf thg groyp isothiazolidine
1,1-dioxide; 2,5-dihydro-isothiazole 1,1-dioxide; 2,3-dihydro-isothiazole 1,1-dioxide;
[1,2]thiazinane 1,1-dioxide; 2H-[1,2]thiazine 1,1-dioxide; 5,6-dihydro-2H-[1,2]thiazine
20 1,1-dioxide; 3,4-dihydro-2H-[1,2]thiazine 1,1-dioxide; 3,6-dihydro-2H-[1,2]thiazine 1,1-
dioxide; [1,2]thiazepane 1,1-dioxide; 2,5,6,7-tetrahydro-[1,2]thiazepine 1,1-dioxide;
2,7-dihydro-[1,2]thiazepine 1,1-dioxide; 2,5-dihydro-[1,2]thiazepine 1,1-dioxide;
[1,2,4]thiadiazolidine 1,1-dioxide; [1,2,3]thiadiazolidine 1,1-dioxide; 2,5-dihydro-
[1,2,4]thiadiazole 1,1-dioxide; [1,3,4]oxathiazolidine 3,3-dioxide; [1,3,2]oxathiazo-lidine
25 3,3-dioxide; [1,4,2]dithiazolidine 1,1-dioxide; [1,3,2]dithiazolidine 1,1-dioxide;
[1,2,5]thiadiazinane 1,1-dioxide; [1,3,4]oxathiazinane 3,3-dioxide; [1,4,3]oxathiazinane
4,4-dioxide; [1,5,2]dithiazinane 1,1-dioxide; [1,2,6]thiadiazepane 1,1-dioxide;

and
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-(C0-CA4)-al kylene-C(0)-OC(R9, R11)-0-C(0)-OR12, in
all its stereoisoneric forns and m xtures thereof in

wa@regoenadebd, and its physiologically tol erabl ePEHEPH06/004255

15 3. A conmpound of forrmula | as clainmed in clains 1
or 2, wherein X is sulfur, gxygen or the residues
-CH=CH or -CH=N-, Vis hydrogen atom Rl is chlorine,
brom ne or nethyl, R2 is hydrogen atom R3 is a

hi{%a n a:%zl%; 'éené?é(cﬁ‘ awrﬁ%zﬁdl%%@éne '1+1 I?Pbxnde and wherein said
Q@rc%du;ﬁls b Rs3atutéPor slﬁ%@tltgted one, two or three times by R7,

| ene- C(0) -

@@1a@d)l22&|akq/ﬂhers@mg(oo)i gfe(rMaUd)a:e iidependently of one another

kyl S(0) 2-ph I
('go %}dfgﬁ?@ g’ﬁ (gll) C3)p S(re?lfl uor oal kyl ,

(ZPO CBF té/lkﬂnﬁhér@ﬁraﬂ@hﬂ{ﬁuﬁﬁithiséd d??ﬁono di- or trisubstituted
-(C1-A)-a wherein alkyl is unsubstituted or

rmno-, mtlependerttiylcﬁl@hsbnbtlhtaeﬂyRVIdependentIy of one
o S RAL 3 0 e
bﬁ“%dtgﬁ SVRHENGE 4050y cl y1 - wherel n het er osycl yi

'% " @5 ol PR R RD AR B b BB iR AP R ap plptene

R8 R6 Wﬁﬁ#&%ﬁ&érﬁb frohf) %gghﬁotlﬂg]; SleUn¥§ s¥||tlft§e/{§ or mono-, di- or

sel ect e azabenzi m
azepi n)thsumutanedjby]m ben2| m dazol yl , benzi soxazol yl,

benzi sot hi a olr!\g %Fenzodi oxol yl , benzof uranyl ,
b zoxawdi(y uprpalint. azol yl, WD 2006/ 122661

/EP2 (22%004255 93 benzot hi ophenyl, cinnolinyl,
ormn uranyl i m dazol yl, i ndanyl 1H i ndazol yl ,

I wol ylc 1L%P§|hy|@ﬁ@natlerocyéw AHelei hetk RPN KO4si dé¥ihed above and

|soth|az | soxazol ket opi perazi nyl ,

mor hol IallwylleneﬁmﬂﬂietBtbtydlthldep@thl?imhvdme anoald€r| aré unsubstituted or

phenylpyrldyl phthala2|n pi perazinyl,
pi per i dMeRA-, diperelrisehstijyted éMIRI . pyraziyl, pyrazolyl,
PYHk gﬁ%'lﬁil ’ to@&rhem“ta tRe m’f{nggr? bengﬁ)z\Qmég are anded can forma

pyri dooxazol
pyfeterrbd/chg/hng frpmrtheIgraupraszmpyarzendlnéj dlomzble abo&azbuheyh 4-

quj.nazol i nyl, quinolinyl, guinal gui noxal i nyl
é{lngﬁy@q,a,% {ﬁpmﬂ, il 3y Ianpgter,A%a}/aze,pgﬁzypg asale, |m|dazo||ne

L.ithicaBhi l’{ﬁ&r ﬁtﬂ“%&&ld‘?ﬁfé 'lﬁ%h%ﬁne &@)Eaz@ﬁn%' }%ﬁazlolldmf 2- |soxazoI|ne

thi azo azol renyl I onor
t rhembrphohmétembmeeazmmu’emetbwyh 4)]d|azepane rwmlmsd@lmdrazme

of onB ? oifglr? unsubstltut ed .or B{é
© SRBelTe 41 goRie, ToPRIERISe b aigue Mias B, pyesine, pyrazole,
Wazoﬁﬁe, pygighdmg(ﬁ}ldﬁlr%(byndﬂ@, pyr%@)ﬁe',\'b?vrol'e%rro‘lidhl\e,

;;yrrolidinone, pyrroline, tetrahydropyridine, tetrazine, tetrazole, thiazolidine,
thiazoline, thiomorpholine, 1,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine, 1,2,3-triazole or
1,2,4-triazole, wherein the heterocyclic ring is unsubstituted or mono-, di- or
trisubstituted by R7,

R23 s hydrogen atom, -OH or -0-(C1-C4)-alkyl,

Gy is azetidine, pyrrolidine, piperidine, azepane, piperazine, [1,3]diazepane or

[1,4]diazepane,
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-0-CF3, -C(O-NR10)-R20, -N(R10)-R20,
-(C3-4-cycl oal kyl, -0-(C1-C8)-al kyl, wherein alkyl is

waiReheiest ut ed or nono-, di- or trisubstitut edPCTI/EP2006/004255

i ndependently of one another by hal ogen, NH2, -CH or
a met hoxy residue, or -(Cl-G@3-al kyl, wherein alkyl is
15 unsubstituted or nono-, di- or trisubstituted

i ndependently of one anot her by hal ogen, NH2, -OH or

ﬁmﬁb&ﬁé%%&ﬁs‘ugﬁﬁhte%rﬁg@ i- &lmrdetra%gg’th@gﬁpw?tly of one
Hﬁ%&)b&%v - (C3-G6) - cycl oal kyl ,
al kyl ene- O R10, -N(RlO) S(O)u R10, wherein u

i 3 orZC?CsyaikleiQ -Cealkesyk -(€0g)- a}kteyla((rg Gp) 1cwclqalbﬁ 2,
-S(gl) v- - N(R10) - R20, wherein v |s

Lo lkylenecgml, M\@(qn@g)ljsags ped @b@/ﬁw C1- ‘%@?—l@yl @}35’:6 )-cycloalkyl,
R&’_’i |d@3) ! %erf ; W, l S lplpqqfdrcl%d g;ll)qﬁgﬁ ﬂ)r substltucggagy (C1-Cg)-

-N&RiZl) (O - R22 (oo C4) - al kyl - C(0)-0- C(R9,
WG (O-0 R12, -0-CF3, -NHC(O)-O RO, of

hetier ogyglagen awﬁewdgeheferwcﬂrgl C(0)D-RR, AgbH)- nmdo -R20, -N(R10)-
above and wherein heterocyclyl i3 independently

ammaoher 25 unsubstituted or nono- or dlsubstltuted by

R7, R10 e sane or different and

i n@aﬁeh@émlﬁzgﬁg r&%@'@ﬂ@i%@ﬁ”hﬁ%r%@%ﬂat (6tr8) rﬂ?{wephenyl -0-RY,
@&&&erﬁ @p@mg(@?gm c@ﬁ’lgylm -C(Q)-0-C(R9, R11)-0-C(O)-R12 or
(@@@%Ikﬂg ‘{/ @2@%){{&0659)& o%l %(yl RO and Rl1 are

LR SRl RS Ayl IRERRWER LloBindRghpiegicaly

t helerabldosattsat om t o which they are bonded WO
2006/ 122661 PCT/ EP2006/ 004255 94 they form a

cycl opropyl, cyclobutyl, cyclopentyl or cyclohexyl
r 'Ar&mﬁg'ghe 'Bf fo?muﬂ’d“ﬁé&tbﬂuh*egﬁgglgﬁﬁs ’PHP%&WH(%«%EC’ one, two

or t tinmes , al kyl ,
(Xcti CayHadl, ngeﬁ)ochel(eﬂdluesG&)I-L—-c(H or—CH N-

en%@%éﬂ%?f%ﬂ'é%{é‘flo&?l&m@%ﬂé I(%I) c?cl oal ky

I Rz-gqp, gmge,ala{@y,llene (C3-C6)- cycl oal kyI wherei n said
cycloalky ring i's unsubstituted or substi t ut ed one,

t B3 inr athtydeagen atanes(QgyC3)-ailyleno-C(QENHERS, (&bxg)alkyleﬁaot) N(R21)-
GL is -(C2-C4)-al kyl ene or-(C3-C6)-cycl oal kyl, wherein
- rC4)-al kylene or -(C3-C6)- 10 cycl oal kyl are

Re2
RSB kPSRRI FISG, o
Y, feyPIR1-BJ-ORY lehé-5105)-Pfenyt, LERCE kALK S)-PrRG ol
-(Cp-Cs)-alkylene-(C3-Cg)-cycloalkyl-R23, -(C1-C4)-alkyl, wherein alkyl is unsubstituted or
mono-, di- or trisubstituted independently of one another by R8, -(Cp-C4)-alkylene-
phenyl, wherein phenyl is unsubstituted or mono-, di- or trisubstituted independently
of one another by R8 or -(Cp-C4)-alkylene-heterocyclyl, wherein heterocyclyl is as
defined below and is unsubstituted or mono-, di- or trisubstituted independently of
one another by RS,
R6is heterocyclyl, wherein heterocyclyl is selected out of the group
azabenzimidazolyl, azepinyl, azetidinyl, benzimidazolyl, benzisoxazolyl,

benzisothiazolyl, 1,3-benzodioxolyl, benzofuranyl, benzoxazolyl, benzothiazolyl,
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- (C0-CA4) - al kyl ene-C(0) - N(R21) - R22,
-(C0-A) - al kyl ene-O-R22, -(C0-A4) - al kyl ene- OH,

WO @A %pt al kyl ene- C(0) - O R21, PCT/EP2006/004255

-(C0-A4)-al kyl ene-N(R21) - C(0) - R22, 15

- (C0- C4) - al kyl ene- N(R21) - C(0g3 O R22, -(Cl-C4)-al kyl,
wherein al kyl is unsubstituted or nono-, di- or
trisubstituted independently of one another by RS,

e R PR O
nqmlﬂYisocmbPﬁﬁﬂrIsbﬁndogf‘tl% glnoﬂﬁ fislta‘tI‘HfaezBM i€RSzolyl Iheécr)piperazinyl,

| ene and ar are e en one anot

u rtBQr!hstm\tlumapdhth»rndmm,wx,ad tazelylooxazolyls Lplbsnylpm(b/di dhwhakazinyl,
het er oc

P RS S0 pedingd PREL FuaEYG BiakiaV i piar Oe pvrdaginl, pyridyl,
vviwhabmubszom owrabukazaryﬁ p&ﬂﬂ'@;ﬁ@ﬁ\q@ﬁﬁl byﬁ&ot‘ﬁ%yﬂ%%ﬁﬁdmyl

unsubstituted or nono-, di- or tri substltutedb
| fpyrratidiRy pairelidinord eytirol, quieazeking, @lanbhrwl,a[mmlylhqymoxallnyI

ARG, S el LT ST
0rthIaBél?IGth|£d||Hﬁﬁylbbhuﬁ]{p’thl@ho?%ﬁblﬁqwoﬁlahﬂﬂetafﬁﬁer@rélh heterocyclyl is

the atons to which are nded forma i
sdndenendentiy efonemnother @nstdaétltt[tqd o manerz din@nérisubstituted by R7,

1r$3'9m3é4 EFn erpdmiidbl T3, 20,8851 AR 00 CRIAHS, on,

tituted one or two tinmes by R7, 30 R21 and R22 are
|n endently of one anot her |dent| cal or different

228 0 ORI RGN0 Gl yheren o

I 95 uistibittutddidraflony-, divBetrisulktituted lﬁddgéﬁ@éﬁtlytdﬂoﬁé another by
| ndependent I 6Hof one anot her by R7

- (helpgen) N2, kOH@ @- rn@them@yldugmor &@més)salkylhwheneunqlkvlys
i's unsubstituted or - or trisubstitute

R¥nsupshijuted op mesp-, gi- Wﬁg@s@@{ge@@}iemeagy Rypne argbther by halogen,

(\@ % ?H tH&QO@%{%A I’OrOSrO gérH or—SRéan is as defined
aly@vie %‘I’oge’ﬂeﬁé' Jmhat '-c m@RWeam} N@{rﬁ Rzzia@mﬂqwzl y

from one anot her unsu stltut ed ‘or non

t r-{cguightycldatian -@y- V%Yalkw@né?almnm mSmg—mbaﬁhe&ehm isheor 2, -S-

nitrogen atomto h they are bonded can form a
her1® ocyclic ring fromthe group azep| ne, azetidine,
i ne,

rsaeb B hergn i oot BN B et wier i L a o, Cr-cer
Z'Jlfy?,x-?c% 968')-aﬁ<bxy, phenyl, phenyloxy-, -(Cq-C3)-perfluoroalkyl, -(Cg-C4)-alkyl-C(0)-O-
C(R9, R11)-0-C(0)-R12, -0-R9, -NH-C(0)-NH-R10, -N(R21)-C(0)-R22, -(Cg-C4)-alkyl-C(0)-O0-
C(R9, R11)-0-C(0)-0-R12, -0-CF3 , -NH-C(0)-0-R10, or heterocyclyl, wherein heterocyclyl
is as defined above and wherein heterocyclyl is independently of one another
unsubstituted or mono- or disubstituted by R7,
R10 and R20 are the same or different and are independently of one another
hydrogen atom, halogen, -(C1-Cg)-alkyl, -(Cg-C4)-alkyl-OH, -(Co-C4)-alkylene-0-(C1-Cy4)-
alkyl or -(C1-C3)-perfluoroalkyl or -(Co-Cs)-alkylene-(C3-Cg)-cycloalkyl,
R9 and R11 are the same or different and are independently of one another

hydrogen, -(C1-Cg)-alkyl, or together with the carbon atom to which they are bonded
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ket onor phol i ne, ket opi per azi ne,
N-net hyl -[ 1, 4] di azepane, N- nethyl - pi per azi ne,

woeophedebne, [ 1, 4] oxazepane, 1, 4-oxazepi ne, pi PET/BRINNE)04255

pi peridi ne, pyrazole, 15 pyrazoline, pyrazolidine,

pyrrole, pyrrolidine, pyrrolggdi none, pyrroline,

tetrahydropyrldlne tetrazole, thiazolidine,

t hi azol i ne, t hi onor pholine,, 1,2,3-triazole or
4-triazol e hydr oge

égévdff%wgpkiﬂpﬁzg’éﬁ% ereRpaniLorg %'ﬁgjg(fr'n% Wtich is
Plupgiibs#hited of ibaNERE Sndtwb Br HiteeiRfles biyReg g mono-

di- or trisubstituted | ndependently of on€ another by

MR12iisd -0 C)-alkrb1{(@6S6)alkylOH, 6 Calmikybanie;0-fartgyblkpk -(C3-Co)-
pyr| dyl, in all its stereoisoneric forns and m xtures
tlﬂé‘?%kh n any ratio, and its physiol ogically

A e Rt
I?/?I&F@'u “\q}% é)eda@loa Itr'(l) %8@%&%9@?{)@&&& one, two or three

PﬁTmEF@G@IH 004255 96 R3 is a hydrogen atom
%C% §T§ﬂ’e &(8§IN(HR2R%- R22,
i 23% ngtz%%l@ﬁ%e %—8; '-g)gagoalkyl wherein -(Cy-C4)-alkylene or —(C3-Cg)-
:%@@@I:agt% E?{ ug)%tgt'ﬁ @o‘%@rﬂ’d@f{ +rb o ggmgyps:tituted independently of one
-(a66ﬂ@5byank,yl ene- (CS C6) -cycl oal kyl, 5
1315 2 aragkn pH e e i@ 1aﬁqteﬁ§¥*u?§ﬁ R2oi one
oG- B e b R s B Bng oz, ”%‘oe&? alkylene-ot,
t r-@%ﬁ%';‘%g S BRI E A e R PRI, Y o0,

hﬂﬁ%@gﬁgr\lpéép 0Rf%2pS unsubstituted or nmono-, di

r| substitu ependent |y of one another by R8

ﬁci«t;) §|kheWﬁérQﬁVﬂkM|IS urY%ﬁﬁﬂhfbdrt?rtrﬁéﬁHl)/dil ?hl risSbstituted

ed out of the group azabenzim dazo
azmmuenthatdnélanmher bgRg, m dazol yl , benzI soxazol yl ,

-(Cp-C4)-alkylene-(Cg-Cq4)-aryl, wherein -(Cg-Cq4)-aryl is selected out of the group
phenyl, naphthyl, biphenylyl, anthryl or fluorenyl and alkylene and aryl are
independently of one another unsubstituted or mono-, di- or trisubstituted by R8, or
-(Cp-C4)-alkylene-heterocyclyl, wherein heterocyclyl is as defined above and alkylene
and wherein heterocyclyl are independently of one another unsubstituted or mono-, di-
or trisubstituted by RS,

if two R13 are attached to the same carbon atom they can form together a 3- to 8-
membered carbocyclic ring, which is unsubstituted or substituted one, two or three
times by R10, or

R13 and R3 together with the atoms to which they are bonded form a isothiazolidine
1,1-dioxide, [1,2]thiazinane 1,1-dioxide or [1,4,3]oxathiazinane 4,4-dioxide group and
wherein said group is unsubstituted or substituted one or two times by R7,

R21 and R22 are independently of one another identical or different and are

1) hydrogen atom,
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benzi sot hi azol yl , 1, 3- benzodi oxol yl , benzof uranyl,
benzoxazol yl , benzot hi azolyl, benzot hi ophenyl,

warevaakieayl , chromanyl, furanyl, im dazolyl, |iPdBEER2006/004255

"1l Hindazolyl, indolyl, isochromanyl, isoindolyl,
I soqui nol i nyl, isothiazolyl,9450xazolyl:,

ket opi perazi nyl, 15 norholinyl, naphthyridinyl,
oxadi azol yl , oxazolyl, phenylpyridyl, phthalazinyl,

pif? Z;?é{;ﬁyaﬁby?{.ﬁlp@%}%%nn iﬂ’ll-lgé%ruh?qltu}/%gr,rﬁéﬂonydl or trisubstituted

pyri doi; r| do pyri dopyrim di nyl,
pyri dot'ﬁ#%’%@ﬁe'%b/y?f e&lnﬂ ’r rolidi nyl,
py)r ol i- Pibf(@mfﬂkyleﬁé’ hét@koclyclquwr\@@zmhétewcyclyqu@ Nub&titited or mono-,
qui nol y qui noxal i nyl, tetrahydr0|squ|no inyl,

t et ra WCbrrtagWS?Lmyd bY R74 5, 6- :jet r alhyldr ot Ey“ dia2| nyl ,
razo i azo adi azo i en
tH‘l onor Hﬁcﬁ?ﬁ ﬁ@V'eB‘? CBrQ%EYﬂ"?ﬂq(Y l.and vvh)ér ei n het )ér ocycl yl
[ nd ne anot her unsubstituted or
Irns;-ﬁ)iol-, @lplecg Perﬁlf‘gg’ﬁbqflofut ed by Rg, lIJ?7 i Is ﬁal ogen, =0,
&0 - KT} MIEe- R 07SEDh PHEPE a2 AR aPRYTaNd Wherein aly
;n())n(()-a aﬁldﬁmgﬁltarr%g%ﬁq ltl?f orﬁ ne %Fbé”@dshﬂ#tﬁgteﬂ or mono-, di- or

anot hertrikybstinited)byR7,25 NH2, O—| or a net hoxy resi due,

3 022" Spdethers e iTegen #agpeust they re eprded can form a

a%&%}e%% nﬁg;‘fr,eﬁﬁ'ﬂe gM’L%Faszeﬂﬂ °%eﬁ$ngﬁjh“a’fééeﬁﬁ’?‘é qudiafine, 1,4-
- di@epMeRMipazbe isotiNaRiling; Bd2z0ling Gﬂxa'zﬁ)ldmypz -sakdeyline,

(kgg ’B%‘))Ohg‘ '%lkgt%%m%q%lnoe Ngréjcfmgﬁ 1]€|§§Q/pane N-methyl-piperazine,
(r%rp%hné’?’fﬁlo%ﬂeﬁﬁﬁé‘ﬁM -ofdze ﬁépjg{)e/ P&YEhY! |pé’Wh‘?ﬁ@'p5}razo|e

heterocycl'yl’ s as défine 192661
Pcpympﬂnmwmalidaae erﬁwVHone,mmohdmohe,tm'rmdme,l yl

pendent | on her uns itute
rs RO Gl fotPise BotigroRne tpiaEaing, chioBayonaig) L3 triazole o
WheZ githazoleC2- C4) - al kyl ene i's unsubstltut ed or nono- or
dlsubstltut ed i ndependently of one another by R13, 5
R1Ré!3| s ishydragescasamatQhpr 10- &mcnh@lkyl
(CQ A)-al kyl ene- N(R21) - R22,
- (G@0s c@zetaqhnw Ripgragpept m(pngdaneRzz

- (R KBRS hopdradr ot bispstiteded Tadaepndentivsf one

arghotierhgaptah@r Wi th the atoms to which they are
bonded form a i sothiazolidine 1,1-dioxide,
[ M3 t h{GLehakky, ayclopdopyki bﬁezsdror[plndb/l,s] oxat hi a2| nane
4, 4-di oxi de group and 10 wherein said group i
urig @l dtsistereispnaricforng and medures thereafdn By Rtlo, m(iltanhvswloglcally
ﬁe?ﬁtﬁe gependently of one another identical or
eren and are 1) hydrogen atom

A compound of formula la as claimed in claims 1 to 3,

O o $3
R1._ S _G, N (1a)
\S/ ~
\ / \ I G,
R2 o)

wherein
R1is chlorine, bromine or methyl,

R2is hydrogen atom,
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2) -(C1-C6)-al kyl, wherein alkyl is unsubstituted or
nmono-, di- or trisubstituted independently of one

wap@bhezseby R7, 15 3) PCT/EP2006/004255

- (C0-C3) - al kyl ene- (C3-C6) -cycl oal kyl, 4)

- (C1-C3) - perfl uoroal kyl, or dg

- (C0-C6) - al kyl ene-phenyl, wherein phenyl is as defined
above and wherein al kyl ene and phenyl are

n{!??si "3 §8ogtn oloPl RataPARuARG ORRHES 6t RbaRene ropNR21)

gther wWth the nitrogen atomto which they are
bon 'ed can forma heterocyclic ring fromthe group

ﬁ@t@)yélk\demC(e)l R1G; -(@p-C3RalRylend-0(0)-OFRN0, 400 Cfilkyderre- 9((b1)§ phenyl,

same or different and are |ndependently of one anot her

hy(ﬁoﬁg)edk\dt‘MQ *Ca) wﬂuoroa[k@ll -(CoXs)alkylene-(C3-Cg)-cycloalkyl,
-4) - al kyl - 4) - al kyl ene-0- (C1- 4) - al kyl,
25(C1-@qj1albg)wé@em ajk)yl (bsamnsybstﬁuted or mono-, di- or trisubstituted

q)’@Iklene- ?{ cl oal ky
az@c{qpen tlyf gae another by $i- ?&er@malkﬂenmbml,n/vlmeun@henyl is

g?yse[lsj bﬁg,qs 89 B‘%Q ?9? %r?@%tﬁtﬁig%qnaépeg%gﬁqlx gfy one another by R8, or -
S{&y- Q@Jaﬁ&l'&élh%té‘rgfyﬂﬁl Wre"ﬁ\ hbf&&gcwh%seénq By and fs

rati o, and its physiologically O'tolerab

2QA&dbERRAE oPRBNEPE PO OGKsRRed %eﬁeneﬂzrﬁl‘?@%@dn&her by R8,

formula la as claimed in claim4, wherein
biRéris n&etareeyElyl, whereim heterosyclylRoselected outfdhe grovm R3

B e A N A S S

ky)bﬁﬂﬁyltﬁ]('«lﬁ)dlleiQ bené@]o@yl) behzbfukarygreniéxbzéRl) beiothiazolyl,
roa 'PDE?WIC@H@J'SQ’IQ;WDH}@@MwuranyI imidazolyl, indanyl, 1H-indazolyl,
-2@?@%@ s hait, bayinpliny, sothiazalvl spply) bejgpiperaziny,

i snahohieﬁinwdtﬂwlldawl aixddlamlylnmbslyi bbétwlipwfdymphﬂmlalinyl
di subst,i t ut.ed tI y. of one @not her by RS,

ROReEZRY iperd PQ} pte |pH”H\é|t BYBEDY} pyrazalyl s@e\ff@@?'@d' pyridyl,

%)}/h%ln{l fzo‘fVI yilﬁggfiﬂblipgg\ﬁ%ﬂhm|%|h2|°fsg\7rcﬂitﬁ1enx)l pyrimidinyl,

t iplyenydimylapwrrambmmyh pyhetydarqmmazbbnhyl | quinoltyh quirertyl) quinbxalinyl,

ogggﬂyagqqgc{gy% Iu blstp@lf;a yg ropyranyl, 1,4,5,6-9etrahyd ro-pyridazinyl, tetrazolyl,
thiazolyl, thiadiazolyl, thienyl, thiomorpholinyl or triazolyl, and wherein heterocyclyl is
independently of one another unsubstituted or mono-, di- or trisubstituted by R7,
R7is halogen, =0, -CF3, -C(0)-0-R10, -CN, -C(0)-NH3, -OH, -NH>, —0-CF3,
-C(0)-N(R10)-R20, -N(R10)-R20, -(C3-Cg)-cycloalkyl, —0-(C1-Cg)-alkyl, wherein alkyl is
unsubstituted or mono-, di- or trisubstituted independently of one another by halogen,
NH3, -OH or a methoxy residue, or -(C1-Cg)-alkyl, wherein alkyl is unsubstituted or
mono-, di- or trisubstituted independently of one another by halogen, NH>, -OH or a
methoxy residue,
R8is halogen, =0, -OH, -CF3, -C(0)-0-R10, -C(0)-N(R21)-R22, -N(R21)-R22,
-(C3-Cg)-cycloalkyl, -(Cp-C3)-alkylene-0-R10, -(C4-Cg)-alkyl, -(C1-Cg)-alkoxy, phenyl,
phenyloxy-, -(Cq-C3)-perfluoroalkyl, or heterocyclyl, wherein heterocyclyl is as defined
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R7 is chlorine or =0, 15 R8 is -(C3-C6)-cycl oal kyl,
-NH2, -(Cl-C4)-al kyl, or heterocyclyl, wherein

whedoenewycl yl is as defined above and wher ei NnPCT/EP2006/004255

het erocyclyl is independently of one another
unsubstituted or nono- or digubstituted by R7, R10 is
hydr ogen atom -(C0-C2)-al kyl ene-(C3-C6) -cycl oal kyl or
-(Cl-A4)-alkyl, R21 and R22 are independently of one

e Bplind WRRHels FerefRey 96 ngRRE B Symuethonbtited or

Nichéig ©f dRUBstithedWYiRZh they are bonded can forma
heterocyclic ring fromthe grouE N- et hyl - pi per azi ne
orG1nbr p&ﬁt%hé',kylwe,iVﬂﬂef@@Z(Cm)-d Weneisalnsybstitused or mono- or

-(C2-C4) - al kyl [ bst i d -
RSl bR A T T e
i - - -dHR22,

R (AR B2,

- \- = 8 - - - C:_ - \ 1
o g e R T o R Ren o0 e Pl on
fl;Gﬁgk&ﬁﬁlﬁiﬂeﬁ@C@)@-RBQth(@]ZOJ)JaWyl]e 1, 1-di oxi de,

, i azinane 1, 1-di oxide or [1, 4, 3] oxat hi azi nane
4 M3dind>R3deggheupithatit atotne tewhichahe) e bopdédsform a isothiazolidine

R e LR S e o on

PGHeFEIR N0/ LOAZ R Uns e ritdted 6t %b@ﬁtl{téd b‘rﬂﬁi‘#ﬂ%tbkwt ed or

nonosubstituted by 1sopropyl, cyclopropyl enzyl or
p\R2i1 dpd R22 araindeperdestlg obonsameherddémticaborditferenk hnd are
thﬁreof i,jn any,ratio, and its physiologically

t W er adVAragENatoMs 6" A compound of formula | as

clgi med(d, ftfgpﬁ‘lﬁyl‘?{vlhé'i‘é:ir?eixlg{;l i€ LRduBBtithtddbranon¥iediebPirishbstituted

conpound of” formul a

5- Chl oripdégendemBnes-oreaabieX By Re, aci d

[2-(2-i soprogpﬂl - pi |(oeri di n- 4-yl sul f anoyl ) -ethyl] -
a) de, -(f0-B)-akylere{GHichprsaadkyd- car boxyl i c acid

il o, KIArORBLPIRUR She- 2- cal boxyl f ¢ acid )
by ) - GphaRYsneaRERh ik Spitkalss eXaBfy PR dherein
{2-[( 1'aillafPa1re°a9\)él [ﬂf%WIearrie ﬂid@béﬁé’ér&l’y(f?o’n?ogé ‘Iaﬁcltﬁclerul? NsObstituted or
mono-, di- or trisubstituted by R7, or
R21 and R22  together with the nitrogen atom to which they are bonded can form a
heterocyclic ring from the group N-methyl-piperazine or morpholine,
R10 and R20 are the same or different and are independently of one another
hydrogen atom, halogen, -(C1-Cg)-alkyl, -(Co-C4)-alkyl-OH, -(Co-C4)-alkylene-0-(C4-Cy)-
alkyl,
-(C1-C3)-perfluoroalkyl or -(Cp-C3)-alkylene-(C3-Cg)-cycloalkyl,
Gy is azetidine, piperazine or piperidine,
wherein G2 is unsubstituted or monosubstituted by isopropyl, cyclopropyl, benzyl or
pyridyl,
in all its stereoisomeric forms and mixtures thereof in any ratio, and its physiologically
tolerable salts.
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15 et hyl)-sul fanmoyl ] -ethyl }- am de,
5- Chl or o-t hi ophene- 2-carboxylic acid

W@ 2606322665, 6-t et rahydro-2H-[ 1, 4' ] bi pyri di nyl - 4PCT/EP2006/004255

yl sul fanmoyl ) -et hyl ] -am de,

5- Chl or o-t hi ophene- 2- car boxy$g c aci d

[ 2- (azeti di n-3-yl sul fanoyl)-et hyl]-am de,
5- Chl or o-t hi ophene- 2- carboxyllc aC|d

s oEw R R Bl S e, 7

[ R1(i¢t- romyrie, pictieyl a7 thiloding,| sul f amoyl ) - et hyl ] - am de,
5- Br.o t hi ophene- 2- car boxylic acid
[il(limisv mgsp;atorm peri di n-4-yl sul farnoyl)-ethyl]-

agg 3‘1% a@prc%(ﬁ tap%ljrp&dbl ?Qﬁ(ﬂ %;C@fhgﬁg%-;(B-e(f‘f]—?ﬁ}llpne-C(O)-N(Rm)-

arnzge 5- Brono- f ur an- 2- car boxyl ic acid
[ 2-(1-i sopropyl - pi peridi n-4-yl sul fanoyl ) - et hyl ] - ani de,

4 ~(CptCo)- a)IkNe[mé}C((O;l—me,otﬂ)dhyhH(pllepe(ﬁ1e[[2r)1-pérfbulosadllfyd\r¥(1yl03 )-elkyl,
(g benzam de, 5-Chl oro- i/rl di ne- 2- car boxyl ic acid
[2 (l

Q) alkpeaes0)pphenyl, diCn-C3)-3ikdend-arRIPyr 1(Ce Chydlkylate-heterocyclyl,

Vthﬂf%ﬂéleWPQ/d(thS ias dpfingshhelow pad isdinsubstijuted or mampt pr disubstituted
h){@ﬁplgﬁaéﬂ 6fq)¢,ea\4% ?E§22661 PCT/ EP2006/ 004255 ~ 100

or o- t hene oxylic acid

{ Re[i§ 1 hedmpcynb'ylwlmepa hietirocydlylyis selé@edreuhehtiie gidup! benzisoxazolyl,
sul fa

S SaH RN R YA iseslyh Hiadiaze!or thienyl, and wherein
( { reldroyltistidenh iy df bk SRBHHRP¥hsBbtEted S ndiidt o oP !

f anoyl’] _
5¢(irubstlmted1bpahene 2-carboxylic acid

{%7 { H%slﬁloxgrﬁyopyl )-(1-isopropyl -pi peridin-4-yl)-

| }-am de,

?Z-R@Fg Ior (z{t,’ hd&} @g%g@n{) leqﬁgt m@’;z bﬁ(ylgg% Eeggrocyclyg wherem Iaeterocyclyl is

Nn-a4 dyfinedsabdvé anHWhle}a@théPdcyaW |§'ﬁ1dependently of one another
5- Chl or o-t hi ophene- 2- carboxyli1c acid

{zmwllstlittﬂgﬁpbrmnop@rpbwbgtmnad bY R7,( 2- mor phol i n-4-yl - 10
ZREE i R Bt IR B Gt foatyt or (cr-Copati,
P afd ???Q)éét |ﬁﬁ ;Féﬂdeﬁtéy PR AR erRUdRIch i ifleréh? and are hydrogen

Satbrh@re(q-ﬁu)eajkndne 2- carboxylic acid
{2-[(1-isopropyl -piperidin-4-yl)-(5-rnethyl-isoxazol -
3R¢N and RAY | )tosaﬂhtaWﬁbyhe] ménoggm- atoantaehich they are bonded can form a

heterocyclic ring from the group N-methyl-piperazine or morpholine,

G1is -(Cp-C4)-alkylene, wherein -(C-C4)-alkylene is unsubstituted or mono- or
disubstituted independently of one another by R13,

R13is a hydrogen atom, -(C1-Cy)-alkylene-0-R22, -(C4-C3)-alkylene-OH,
-(Co-C2)-alkylene-C(0)-OH, -(Cp-Cq)-alkylene-C(0)-N(R21)-R22, or -(C-C4)-alkyl, or

R13 and R3 together with the atoms to which they are bonded form a isothiazolidine
1,1-dioxide, [1,2]thiazinane 1,1-dioxide or [1,4,3]oxathiazinane 4,4-dioxide group and
wherein said group is unsubstituted or substituted one time by =0,

Gy is azetidine, piperazine or piperidine,
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15 5- Chl or o-t hi ophene- 2-carboxylic acid
{2-[(1-isopropyl-piperidin-4-yl)-pyridin-3-ylnethyl -

wa@odefizeapyl | - et hyl } - am de, PCT/EP2006/004255

5- Chl or o-t hi ophene- 2-carboxylic acid
{2-[(1-1isopropyl -piperidin-49yl)-thiazol-2-yl nethyl -
sul fanoyl ] - et hyl } -am de,

5- Chl or o-t hi ophene- 2- car boxylic acid

{ %vl'{éf%g rﬁ%ﬂggg ktlt’a elﬁg{]rjl rﬂbﬁ%up%/t'ité etqu?l |sogﬁs?;ag, cyclopropyl, benzyl or

5 m?hﬂsblto t hi ophene 2-carboxylic acid

{2-[acetyl-(1-isopropyl-piperidin-4-yl)-sul fanmo
et'wﬂ]ﬂsé ¢Qﬁi?mﬁslccﬁﬂm$@ mipies thereof dlaa@b;@}lol, anéds ghysiologically

[ 3 opyl - pi peridin-4-yl sul farrioyl)-propyl] -
a%o%éﬂlé%‘?ﬂ;s Chl or o- t hi ophene- 2- carboxylic acid

[ (S)-1-hydroxynet hyl - 2- (1 i sopropyl .. piperidin-4-
yl sul f amoy,

5 Acsampaund #fé%}qgﬁ%] @sa{%mg)wpp@ op poge of claims 1 to 5, wherein the
[ %o ohﬁéPBr]fb‘i’?ﬁhTaol' iperidin-4-ylsul fanoyl)-1,1- d

i met - et am de, 5-Chl oro-thi ophene-2-carboxylic
aﬁ-@ll@@-tbmhswﬂmpwoxﬂlcmrd [@i(-isbpydpylipiparidink4-yleulGmydyl)-ethyl] -

30 aa‘n
e’Chl or o-t hi ophene- 2- car bonyl ) -am no] - 3-(1-i soprop

|5 |
S AT st st o)

samdgro t hi ophene 2-carboxylic acid

é {"ﬁ? ztgf)qupﬁe -2: c9lﬁqqéxlch! 452\,4 ijé%pl%]bylspl})él’lldln 4-yl)- r?wethyl -sulfamoyl]-
{fﬁﬂ"é B8 r o thi ophen- 2.yl - | Soxazol - 3-
y|5C@{15%Lt}1rc(p¥eh§-9%%ercpdcﬂle{?_ ﬂ‘l Sﬂmﬂ/ HJ Jlﬁ ION)- %,’2?2 tuoro-

| }-am de 5- Chl or o-t hi ophe i'c acl

{ 2thyl)ssutiimopipethyly- -a[n]de3 4] t hi adi azol - 2- yI mst hyl)- (1
|s ropyl - pi peridin-4-y -sulfarrs%tegeth I -am de or

'Wpdhtthéméﬁétbzxwr%tstd}t@ é ahydro-ZH-[1,4']bipyridinyl-4-
di n-2-yl car bamoyl ) - et hyl ] - (1-

ii’é%!fé'%_\??'ypu B@raup'ﬁ&éh 4-yl)-sul fanoyl ] -ethyl }-am de. 10
7.5 @nlmoeth&mheﬂ@ﬁ-chib@xydrce{a Z{azetdinf3- wsmmwg:amyqfamhe
farml ae r la as clained in clains
o’h‘%@é&l%@ﬁ%%@@@xvdlcca@ dirisopropybazetidin-dylamifameyl)- ethyl]-
conmpoune; @f formula HN(R43)R44 to give a conmpound of
t he forrru a 3 and optionally converting the conpound

of5-GHierofthraphkae-2-carborylar acimhfpd4rbenayl-pipeeaziret-yist iambylpéethyl]-
la, O HN(‘ 43) R44 0 R43
5-Bromo-thiophene-2-carboxylic acid[2-(1-isopropyl-piperidin-4-ylsulfamoyl)-ethyl]-
amide,
5-Methyl-thiophene-2-carboxylic acid [2-(1-isopropyl-piperidin-4-ylsulfamoyl)-ethyl]-
amide,
5-Bromo-furan-2-carboxylic acid [2-(1-isopropyl-piperidin-4-ylsulfamoyl)-ethyl]-amide,
4-Chloro-N-[2-(1-isopropyl-piperidin-4-ylsulfamoyl)-ethyl]-benzamide,
5-Chloro-pyridine-2-carboxylic acid[2-(1-isopropyl-piperidin-4-ylsulfamoyl)-ethyl]-
amide,

3-Chloro-N-{2-(1-isopropyl-piperidin-4-ylsulfamoyl)-ethyl]-benzamide,
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R41,, i G 3 R41..N. G '"S~-N ~ 30 forrmulae I or la O
Il RA4 0 R42 RA2 Il 111 15 wherein the residue

wobiforaA36eRM4 has the donation of -N(R3) & as dePCTER2006/004255

the formula 1, wherein -N(R41)R42 has either the
donation of - N(R2) C(0) - heter ggycl e, wherein
heterocycle is a residue out of the group sel ected
from furanyl, phenyl pyridyl, pyrrolyl or

i
B ORI ook R0 BB T R Py B 301 -y
tbwlfarrwwl]datbyl}bhﬁwel) R42 has the meanl ng of a precursor
grOlfl1 , ich can 2 Lf,bse T be converted into the
ré& &I@é 'RPF@@@?r ABtE pgidyigtle- 'b‘ﬂrwtstmtb)r(ﬂuméonyl -giperidin-4-yl)-
f
Ry bR, 2, 2 PRet or Rad can have the
mSEGhnlorg tblbpherm btmtbbxyilg agidd@{](3shyidtadp! peofyd)r(1 mdprm¢rplper|d|n-4 yl)-
ﬂ%ﬁ Z]t ﬁ or exanple the residue -N(R41)R
cd M-¢thY-a@id6 ng of the fol | owi ng structures OuO
53Chg}‘o“fm”h cMokyh’é"aad"{Z Jdl%%ﬁ%aﬁ%ﬁﬁ(gﬁn tl-'eldir?gpropyl-

phar maceut | ca “preparation, rising
c pinevidita4-l)- smlh‘a&ntb)d}ctbyléramms cI aimed in one or nore

e bR igBhS o rarDoRiit a6 A SRSy gRgeholin-+-y1

i D- d;'ga)étﬁ@tsluﬁaﬁaglﬂ @fhy|}ta$n,gg%/3| ologically tolerable
salts and a pharimaceut i cal acceptable carrier. 9.

Tﬁt_{huzre tblbpbelmﬂrp@fbnwllofaad e-[¢asbambymiethyd:(Tcisapnopyl-piperidin-4-yl)-

eI @‘ﬁﬁ'? %alrrslto6|n 5 all its
fléaé%?y Y78 ns and mixtures thereof in any ratio
aBCbhwroIthﬁbhendoil)iﬁﬂb@kﬂ@'a@ﬂ'q%{ 1t|§8;ﬁ6ﬁmpﬁ)e‘iﬁ|ﬂ 3- yf)QS iRy l-isoxazol-

production of pharmaceutica inhibition of
féry!raethxarsuh‘amwl] -¢thyl}-aevide,ng bl ood coagul ation or

e e T DR —

[ gﬁltﬁm@yl]@mh |}:an@ld@vascul ar di sorders, unstable angina,
throrrboerrboY acute vessel cl osure associated with

t ﬁrfbllﬁs@ﬂblppben%ﬁ@nbyxsdlﬁ apidr{@d(1dsnpsopylpinenidiniyhdhiazol-2-ylmethyl-
CQhIANTOV]-ethyl}-amide,
5-Chloro-thiophene-2-carboxylic acid {2-[(1-isopropyl-piperidin-4-yl)-
propylaminocarbonyl-sulfamoyl]-ethyl}-amide,
5-Chloro-thiophene-2-carboxylic acid {2-[acetyl-(1-isopropyl-piperidin-4-yl)-sulfamoyl]-
ethyl}-amide,
5-Chloro-thiophene-2-carboxylic acid [2-(1-isopropyl-piperidin-4-ylsulfamoyl)-propyl]-
amide,
5-Chloro-thiophene-2-carboxylic acid [(S)-1-hydroxymethyl-2-(1-isopropyl-piperidin-4-
ylsulfamoyl)-ethyl]-amide,
5-Chloro-thiophene-2-carboxylic acid [2-(1-isopropyl-piperidin-4-ylsulfamoyl)-1,1
dimethyl-ethyl}-amide,
5-Chloro-thiophene-2-carboxylic acid [3-(1-isopropyl-piperidin-4-ylsulfamoyl)-propyl]-
amide,
4-[(5-Chloro-thiophene-2-carbonyl)-amino]-3-(1-isopropyl-piperidin-4-ylsulfamoyl)-
butyric acid,
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angi opl asty (PICA), transient ischem c attacks,
stroke, intermttent claudication, bypass grafting of

W0 b@eagasenary or peripheral arteries, vessel |POi/ERL006/004255

narrow ng, restenosis post coronary or venous
angi opl asty, mai ntenance of jggascul ar access patency in
| ong-term 15 henodi al ysis patients, pathologic

t hronbus formati on occurring in the veins of the

I O
s ar e thigBRrae-Egm SR itz T PGP iR  BREBRBA Y hg h oxo-1AS
tIYSidTﬂnQ ylrﬁ‘&h Extr emties follow ng

{Ilmﬁnd
om nal nee surgery, a risk of pul nonary
t iSrQb‘thdUodh’mpheserZ cmrbodylmgendl {2d{5a-chimo-¢hiophen-2-yl)-isoxazol-3-

J |
ST s PhrgPaaberiie AR Gou ebtramiges s ons. or
Ca0Gsro-tAlophERk.S BB oRiciaefd {Qf[ISBéy@Ir'bgB g?ﬁﬁ@ijﬂnad azol-2-ylmethyl)-(1-

fibrinolysis, or treatnent of co | sease,
mjsop eanyi- -plperidined-yl)- -swfamaylledthyd}-pmédecori s, vascul ar

g Sl TR N ———
SY%@F@Wplpeﬁ‘dlrM -5 @i dyflLdthyIRamigk, di ssem nat ed
i ntravascul ar clotting di'sorder, deep vein or

proxi mal vein thronbosis, which can occur foll ow ng
SA RGeS foﬁhe preparation of a compound of the formulae I or 1a as claimed in

claims 1 to 6, which comprises condensing a compound of formula 2 with.-a compound
of formula HN(R*)R* to give a compound of the formula 3 and optionally converting

the compound of the formula 3 into a compound of the formulae I or Ia,

o) HN(R43)R44 o T“
R41\N/G1\%/CI _— R41\N/G1'\g/N\—“> » formulaelorila
| | N R44
R42 o R42 ©

i n
wherein the residue HN(R*3)R* has the donation of ~N(R3)G; as defined in the formula
l, wherein -N(R*)R%2 has either the donation of -N(R>)C(0)-heterocycle, wherein
heterocycle is a residue out of the group selected from furanyl, phenyl, pyridyl, pyrrolyl
or thiophenyl, and is substituted by R and V, and wherein R2 is defined as in formula |,

or optionally the residue -N(R47)R42 has the meaning of a precursor group, which can
subsequently be converted into the residues —N(R?)C(0)-heterocycle of the formulae I or
la; if -N(R4")R*2is a precursor group of —N(R%)C(0)-heterocycle, R*1 or R*2 can have the
meaning of a protecting group suitable for nitrogen atom protection, for example the

residue -N(R41)R42 can have the meaning of the following structures
1 X ;
o O - )
’ '!' ’ O ’ o ’

A pharmaceutical preparation, comprising at least one compound of the formula | as

claimed in one or more of claims 1 to 6 in all its stereoisomeric forms and mixtures
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thereof in any ratio and/or its physiologically tolerable salts and a pharmaceutically

acceptable carrier.

The use of a compound of the formula I as claimed in one or more of claims 1 to 6 in
all its stereoisomeric forms and mixtures thereof in any ratio and/or their
physiologically tolerable salts for the production of pharmaceuticals for inhibition of

factor Xa or for influencing blood coagulation or fibrinolysis.

The use as claimed in claim 9 for abnormal thrombus formation, acute myocardial
infarction, cardiovascular disorders, unstable angina, thromboembolism, acute vessel
closure associated with thrombolytic therapy or percutaneous transluminal coronary
angioplasty (PTCA), transient ischemic attacks, stroke, intermittent claudication, bypass
grafting of the coronary or peripheral arteries, vessel luminal narrowing, restenosis post
coronary or venous angioplasty, maintenance of vascular access patency in long-term
hemodialysis patients, pathologic thrombus formation occurring in the veins of the
lower extremities following abdominal, knee or hip surgery, pathologic thrombus
formation occurring in the veins of the lower extremities following abdominal, knee
and hip surgery, a risk of pulmonary thromboembolism, or disseminated systemic
intravascular coagulatopathy occurring in vascular systems during septic shock, viral
infections or cancer, or reducing an inflammatory response, fibrinolysis, or treatment of
coronary heart disease, myocardial infarction, angina pectoris, vascular restenosis, for
example restenosis following angioplasty like PTCA, adult respiratory distress syndrome,
multi-organ failure and disseminated intravascular clotting disorder, deep vein or

proximal vein thrombosis, which can occur following surgery.



