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1 Description Fi eteroaryl -carboxyfic acid
(sul fanmoyl alkyl) amn ide - derivatives as factor Xa
inhibitors S The present disclosure relates to
conmpounds of the fornula I, in which Rl; R2; R3;
V; d and & have the neaniings indi cated bel ow. The
conpounds of the fornmula | are val uable
phar macol ogi cal |y active conpounds. They exhibit a
Descripéf ONg anti-thrombotic effect and are suitable, for
exanpl e, for the therapy and prophyl axis of cardio-
10 vascul ar disorders |ike thronboenboiic di seases or
Heterodgﬁ%%%ﬁi%%c:d TREYmaVi &I E ¥R RlellRrildiboistigh s xfintlibitors
clotting enzymes factor Xa (FXa) and can in
general be applied in conditions in which an
The pred@steRdcloecreasibitey itd yordpounae bbthedfarmsiapr esent or for the
cure or prevention of which an inhibition of factor
Xa is inté&hded. The desclosure furthernore relates to
pracesses (f or Ege preparation gf conmpounds of the
for élﬂ‘ugé’ artl ul ar as active
[ nts in phal naceut cal s, 15and pharnaceutica
preparatlonsR%onpr S|ng thenl Nor mal haemeostasis is

i Whl(%lf Cfigtsﬁél g,l @fa&%l %ﬁnne §1)r( nrg ngmgi"?cé en%io‘mh?heo{a%%%ﬁgéuf the

sol'u
formutd herec@i@bephiimiazogita lbrrmibetcmmnu hxiso"ﬁtby@:ﬁhbm; a strong anti-

specific plasm teins and the vascu
throm R Rl A HE SRy ORPBE OBt i ges) T HJP@"%M cardic-
vasculd @RefidrOse tﬁt‘bﬁ%%mﬁ@ﬁ:d%eﬁﬁ%?@ﬂﬁestemﬁy Tﬁéygzﬂé tdveaiblie mhlbltors of
i sease states are related to abnormal haeneost asi

the biqogclashinmgsinemes fadal Xa (Rra Ayl scandf Refterd he gowliedgn F%ft‘lﬂfé tn which

an uncfé“slr&i ﬂg@:@ﬁﬁf% G iPhagie o %@th@%@or%@é’&%ﬁl&ﬂcof%%ean inhibition
arction and unstabl e angi na. Treatnent

of factﬁlf Xaa@ .rmemﬁeUSThee:lrs’;mson&efwyhtt tmaetielstels yo piocgrses for the preparation of

compRBTBLYG PR 9o PESSHIORSRNS ARRIERL PSR

OSure o
and piafrﬁaao&tﬁﬂai\peqsaeduoniﬁm’ﬁhsrrgﬂmm nues to be a need for

safe and effective therapeutic anticoagulants to
limt or prevent thronbus formation. It is nost
Normé&leSkmablt ag.lstls)th@l@@@lt@ﬁa g@apt&a ﬁdiﬁﬁcg%x@ﬁegn thegﬁe@weabf ot
out .directly inhjbi t hronbi n but
itz 5 iRt A ST THE ISR 2 PorPeueriged cels
speciild d?a%nfaaéibﬁfns)ﬁﬁd Belvia¥dula surflcd fal@xh B fl8yigb bl uniﬂss injury

I nhibitors of factor Xa carry a |l ower bleeding risk
and bipodfi¢ss acauriy (BFrHiIR737/Ah Mary siEaiiijeant disease stalgapg r@ig{ed jo ak@orma:

haem Os\‘,'vﬁﬁso e u+ a?iPr Y&y Efﬁ&m?bﬁcfﬂﬂi{foﬁ d%g%)mn%ﬁ%agﬁﬁem%@l%}tc plague

actor Xa-specific
is a ma@tr causg of mdutéamwxasiset!hlafarcaom afdf lactabiﬁsarﬂgma teatment of an occlusive

cause nt e ts have b -

cororg SRR i 2 8y B8 P KE pAE RIS Gl Wi Bl
accorfpdneat ibwaiufeahtomboX@e: sqbsi fe of ihlemﬁdctedi ofstding

inhibitor, it is desirable that such inhibitors also

have further advantageous properties, for instance
ThersSdobhbbdy be R rRbARIBata Rl Eif¥afveaRgtapaliR GhiidaEMaMe IS Bt or

ot her serine proteases whose inhibition is not
prevamh {EARGHS fosmalprad it WeD AsH R biTHie develop agrnte Highinfipiheasgu tation
wﬂhc&.ﬁ fa&w nﬁbuting‘ﬁﬁrﬁﬁ-:bﬁﬁ%t%"y zé“rﬁi&@ﬂ‘ﬁg $tR&s s r(tﬂe%@fg%ﬁa&t‘oﬁ cascade

clotting inhibitors, which are effective and
like fhageXa mw@;dﬁ\,@n@mb@iwq@@@t ARN KPS of tpgior Xa carry a lower bleeding risk
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The present disclosure satisfies the above needs by
provi di ng novel conpounds of the fornmula I, which
exhibit better factor Xa inhibitory activity and are
favorabl e agents with high bioavailability. 15
Summary In a first aspect, there is provided a
conpound of the formula I 0, Rl ischlorine, bromne
or nethyl, X issulfur, nitrogen, oxygen or the

resi dues -CH=CH or -CH=N-, V ishydrogen atom. R2is

than Q{r%rﬁ]ﬁ’ﬂ %‘%g?cgg}oal : é‘;% é @d? i«%ﬁr&gpﬁﬂlﬁ%f Iy 966, 25, 360-

383).- (C0-03) - al kyl ene- C(0)-N (R21 ) R22

| ene 0)-R10, s .

Low TN ST B C ) GO0l e g S gt do o

causekidvantddQideClictahdy beated S6ibed FdOexampie, in W0-A-05/29188. .
Lok Je Al iy ence éﬁgoé&%\'gsggggyﬁ)!ood clotting inhibitor, it is desirable

that § %o?r%ét? ?%ol%{r@nj?t égdv%)a ﬁ%@{réz gﬁr‘dﬁérﬂ@i de:nstar%@ stabiiity in plasma

yl ene- i -
and Ijvelaieieatikly M:rsminmsaruaﬂ yepiedsss w%@@uﬁtﬂmlge gcnagintended, such as

T e

clottinh ékgsitug white ayd effetiivetanidyhave the above advantaﬁes as well.

The present disclosure satisfies the above needs by providing novel compounds of the
formula |, which exhibit better factor Xa inhibitory activity and are favorable agents with high
bioavailability.

Summary

In a first aspect, there is provided a compound of the formuia |

R Cf o 2
X — /Gq\g/w\ ()
Yt/ N I &,
R2 O

whearsin
R1is  chlorine, bromine or methyl,

Xis sulfur, nifrogen, oxygen or the residues FCH=CH— or —CH=N-,

Vis hydrogen atom,

RZ is hydrogen atom or -{C1-C 4}-alkyl,

and B3 is hydrogen atom, -(C -Cal-alkylens-C{O}-NH-Ré, -{Cp-Ca)-alkylene-
C{O}-N{R21}-RZ2,

-(Co-Cgl-aikylense-C{O)-R10, -(Cp-CTg)-alkylene-C{C}-O-R10, -(C1-Cal-alkyiens-${O}-
R10,

-(C-Cgl-alkyiens-5{O}-R10, -{C-Cxgj-alkyiene-S{O}5-N{R4}-R3,

-(C1-Caj-alkylens-0-(C1-Cy4l-alkyl, -(Co-Cxj-alkylene-[C1-Crl-perfiuoroalkyl,



bi phenylyl, anthryl or fluorenyl, wherein aryl is
nmono-, di- or trisubstituted i ndependently of one
anot her by R7, or (CO-C4)-alkyl ene-heterocyclyl,
wherein heterocyclyl is ag defined below and is
unsubstituted or mono-, di? or trisubstituted
i ndependently of one another by R8, R4 and R5 are
i ndependent of one another are identical or different
?@@l b eiddeogencat emiediky (ReE; C4) -al kyl, R6 is 1)a
he ocyclyl sé1ected out of the group
Az alenoikyl, dazodiy|otkybiz epiump tutader bdbaigiied one, Two O three times by
ben2|n1dazolyl 1, 3- benzodi oxol yl , benzofuranyl,
@%nzothiophenyl benzoxazol yl , benzthiazolyl
geﬁ Aﬁ e¥<IJﬁyI bRz Ohh| A2 AbS ERILBFRNYIoUP pheny, naphiny,
I'nyl, furanyl, imdazolyl, indanyl,

&thﬁﬂﬂz@hwﬁﬂcwmd@byt‘ws@@hmonanynon®so|nﬁwkwmﬁﬁmed
I soqui noi i n I sot hi zoL¥I _isoxazol yl,
k@?gppﬁﬁ?ﬁtgﬂyr’GWHPp oY Ayt napht hyri di nyl

at azphydne-BXRBESEYIM, vmarew\ hytaroycly! psrmhmmmr@aigw andis
plpera2|nyl pi peridinyl, pteridinyl, puri

n
Py il olsypagoldyior MyeyiduAHYHEPE ARGt epmanginer oy ks

B %%gé{ﬂm %lds {eﬂrocﬁyorné"‘i:lﬁg}ﬁgf'me et B gryent and are
pyri M pyrro inyl, pyrrolidinonyl,

pyrr oI yl, quhmmglen‘mydm crqun{@qurhﬂik\/i qU| nol yl ,

qU|noxaI|nyI tetroh dr0|squ|no

Réls 51pB-t eﬁ%?ﬂ?"é’p 5 ea:é%dng;w oft’ré? rgécﬁ% F%%rgmlfjozolyi azepinyl,
Eéﬁcﬁﬂ@l t%énzmtn 24l ez 8lndrzotitharelddnzotrbepydanzonicphenyl,

i onor phol I nyl, or trlazolyl wherein sa !g t v
h@ﬂ@@@y@l penii’rgx AGFRYLBSPTTORES yép%ﬁ%?hlo@y cgpomanyi, cinnoliny

t bst 1 () o l nolinyl,
r| ¥ IrSr’lt &) ﬁg}#ﬁ:& zﬁﬁ §$zol§é/| jyele desgl?}?%rhﬁrﬁ\hqy lﬁ(ﬁlgr soguinoiinyl

@Bfmyﬂosyi naRbidw | ketbbi pben:ywlmomndhwﬁ mpthyrsFrehydxadiazoiy,
gg@gnﬁ%ﬂwhg\f BH@Q‘LH%‘@/II,] é:rngb{grzfﬁi?iu B%;_'rﬂﬁ'ﬂ/ggl#endmyi purinyl,
& Fﬁ@m %@M&pyﬂ@fz ny’FQ)yndGEﬁderz@&Dbyﬂ)dcRﬁ@:,zoLleNyndopyrmmmy\

: @md@yleﬁzbpyuc@;@:y@g)sdx@vcp\%@i@py %56 %”%Régg%c}:% cﬁum&\kounyl

@%ﬁh»ﬂ Abikyl, d&n@?@él%k?ﬁHTIcHﬁyﬁﬂ}oquU‘abﬁw I, 1H,5, 608 Trahydro-pyridazinyt,
I substituted | ndependentl gf ogg anot h
by );hlp YI

h@ﬂr@@@iﬁopmy tetygzel! HigdEzh dThéenyg IThlo%or;grpolmyi or frigzolyl,
v&%’%@lﬁ%éidqué% ocyMiek ehiudtikyked & riesaibst bt titesttioried

or trisubstituted independently of one
mmwy@apogmom@@y R’OA" or a met hoxy residue, or

507 cie thvi
i e

&Rﬂ@eOWﬂC3 C8) -cycl oal kyl, -(C0-C3)-al kyl ene-0-R1 O,

f%%@r%%b%‘rq@b v&r%%inoc%m%(rggﬁcﬁld Oor ‘N\@lﬁi’sﬂﬂﬁeé‘ indeden@@ntly of one

ereinr 1s 1 or 2,
- SO eriN(RL0) - R20, wherein v is | or 2, -0(0)-R10,

R7 5 halogen, carbamimidoyt, -NO9, =0, -CFa, -C({O}-C-R10, -CN, -C{O}-NHp, -OH, g
NHp,

~O-CFg, -C{O)-N([R10}-R20, -N(R10}-R 20, -[{Cr-Cgl-cycloalkyl, ~O-{C-Cgl-aikyl,
wherein alkyl is unsubstituted or mono-, di- or frisubstituted independently of ong

anothar by
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-(C1-C8)-al kyl, -(01-C8)-al koxy, phenyl, phenyl oxy-,
-(C1-03) - perfluoroal kyl, -(00-04)-al kyl-0(0)-0-C(R9,
RL 1)-0-C(0)-R 1 2, -0-R9, -NH-C(0)-NHR 1 O,

-NH C(0)-NH 10R6, -N(R21)-440)-R22, -0-CF3,
-(00-A4)-alkyl-C(0)-0-C(R9, R 1)-0-C(0)-0-R12,

-NH C(0) - 0-R10, heterocyclyl, wherein heterocyclyl

i s defined above and is unsubstltute

h@ipgaaiﬂmz E@@@r.%@@mww&r IR g e 5,
HESRUE & RBo ! BE o Rl B8 i ehdelF o BhE oy by

a{:tegbe IStagreOeirord rﬁwfe@rmtrmsam@b ar sOndependedpiGraof one
anot her hydrogen, halogen gc&-

RE §0- DAPIEN kYR OHN- 19004 ) C Bk?ioz)@c%ﬂy ARy 1R22, NR21)-

%g%otc&gggq:s%eﬁgf%{Lﬁ%}é‘ﬁi%ﬁy&%ﬁ( [R10, S5 CH3)3 N(R10)-S{O)R10,
v\ﬁﬁ%pe £2)s aé)rkéll €RB, YL 1 WORIRLIA 1 BN1Ydr 2 S8R, AEfHbNRED, wherein v is

above and aryl 1s unsubstituted or substl ‘uted one,
twe 20 Ohree tinmes i ndependent of each ot her by -(C

OO TR A et J e A pVIS S gt @raf@g%wrw
%0%4% E) B9 0-CiR9, R11)-0-C(O)-R12, -O-RY, “NH-C{O)-NH-R10, -NH-C(O)-NH-
R&,

N([R21)-C{O}-R22,-O-CF5, -[Co-C 4)-alky-C(O)-O-C[RY, R11}-0-C{O})-O-R12, -NH-C{O}-
C-R10, heterocyciyl, wherein heterocyclyl is defined above and is unsubstituted

mong-, di- or frisubsiituted independentiy of one another by R7. or a residue from

the following list

8]
O i O
/N O 'N —R —n” @]
/U\N// SC, /1‘\ S0 \( O )k N/O 10 o N\ 74

N CH N CFa | /U\ OMe O?‘”“N

R10 H R10 N H
o) O

H O [ |
N H H

and H . wherein Me is methyi,
R10 and R20 are tha same or different and are independentily of one anofher
hydrogen, haiogen, -(C1-Cgl-alkyl, -{Co-C4}-alkyl-OH, -{Co-C4)-altkyt-O-{C1-Cyl-alkyl, -
C1-Cz)-perfluoroalkyl, -{Cg-Csl-aiky-{Cz-Cgl-cycioalkyl, -{Co-Col-alkylene-aryl,
wherein aryl is as defined above and aryl is unsubstituted or substituted one, two or
three fimes independent of each other by -{C-Cy)-alkyl, halogen or -{C3-Cgj-
cycloatkyl, or -(Co-Coj-alkylense-heterocyclyl, wherein heferocyclyl is as defined
abeve and heterocyclyl is unsubstituted or substituted one, two or three fimes
independent of each cther by

-{C1-Cyl-alkyl, halogen or -[C3-Cgj-cycloalkyl,



n

10

20

30

above and he,terocyclyl is unsubstituted or
substituted one, two or three tines 25i ndependent of
each other by -(01-06)-al kyl, hal ogen or
-(03-C8) -cycl oal kyl, 2c R3.and R11l are the same or
different and are independently of one another
hydr ogen, -(Cl-C6)-al kyl, or together with the carbon
atomto which they are bonded they can form a
&y enapr bey hecprIoBidifFent FEPGHBMIAPSIdEY anlé%nnom
Sy t =He Lt Qe & \WhiEH they are

HihEden. é‘ﬁ%i}éﬁé&‘ H'tfg’% MersUREie (égfggcré) Tal kyl . Y
bé@emeyaidﬂ/ﬂonﬁ)d; cyc(l@proﬁ@b caklopih dy@bp%\)\alokyi/c; ohexyl, which is

(C3-23)- cy clo é :
umsepsesoedawy SEE BRI CE ENEE - T B Kyl |
R(é}% Q@:) =@ ik, ( C3-E3)-clryichpal iRy G ¢ winer-ei- i sag)dcsikyl {Cz-Cgl-
cycl oal kyI ring 1s unsubstltuted or substltuted one
wdookwthree times by - OH -0-(Cl-C4)-al kyl or

V\,h’er%‘? O”Q%g C(cjig:ﬁ%l%' % Cv'{i@ik@%@@ uﬂ%@ﬁﬁgﬁ Cg 1-cycloalkyl,

WS bk l&y%o@{yi W@Un@b’smdﬁd or QlostiRE@sHbShid cbﬁ’fﬁdae times by -
i ndependently of one another by Rl 3, R13 is

i%hy@ﬂégén4aﬂ6ﬁPr@¥halogen 153) - (C1- C4) - al kyl,
erel | kyl is uns tute B
S oLp AL ) s A subst) LULGG, O, NG G5 <O ot or-iCs
C(ﬁg:]cg%k@% %ldngu@ﬁ L}%!:l or %orRﬁQﬁ-y b oVRBIRIR:HRREA YA cd Sendently of
Stituted or nono-, di- or trisubstituted
Idm@&ﬂﬁﬂﬂ@ﬂﬂ]yﬁﬁf one another by RS,
F& al kyl ene- O R19, wherein R19 is a)
ﬁ&%ﬁodén at ¥ PCL- C4) - al kyl , wherein alkyl is
wnsubstidded-ed or nono-, di- or trlsubstituted

i ndependent | of one another
3 p-\q -C4)- c)nllkyk whearein aliyl is ui .su%a’nhﬁed or monc-, di- or frisubstituted

independenty of one another by RE,
4) -{C1-Cal-perilucroalkyl,
5) phenyl, wherein pheny! is unsubstituted or mono-, di- or irisubstituied

independently of one another by R8,

6) -(C-Cy4l-alkylens-0O-R19, wherein R19 is
aj hydrogen atom,
b} -(C-C 4)-alkyl, wherein alkyl is unsubstituted or mono-, di- or

frisubstituied independently of one another by R8, or
C) phenyl, wherein phenyl is unsubstituted or mono-, di- or frisubstituted

independently of one another by RE,

d) -CFa, or
ej -CHF»,
f] heterocyclyl, wherein heterocyclyi is as defined above and is

unsubstituted or mono-, di- or trisubstituted independently of one
another by RE,
71 -NO7,
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c) phenyl, wherein phenyl is unsubstituted or nono-,
di- or trisubstituted. 75independent|y of one anot her .
by R8, -CF3, or - CHF2, f)

heterocyclyl, wherein hetergcyclyi is as defined
above and is unsubstituted nono-, di- or

trisubstituted i ndependently of one 30anot her by RS,
7)-NO2, 2d 8) -ON, 9) -S0s-R21, wherein s is 1 or 2,
80) -Sbt-N(R21)-R22 whereint is 1 or 2,
dgl) (@@ R4 valkyhener &D) - 0- R21

12) - (0 04) -al kylene-0 (0)-N (R21 )-R22 13)

+Q) 00- @@)Naﬂkykéhewmmﬁ@mﬁ;RZQQ,14) -NR21- S02- R22, 15)
-S-R10, 16

H(oo 12)- Rk pikeres§§)=8R2d7- 04) - al kyl ene- O C(0) - (C1-C

Hoo-day iy "6 8] 665765 2l 51 ene- 6 () o' (cu

T%6) Qb QGO RO, R 1)-0-0(0) 0-RI2, 20)
-( Co- 04y~ kyI ene- (06 014)-aryl wherein aryl is as
def i negkoaloverzand al kyl ene and aryl are independently
of one another unsubstitutéd or nono-, 15di- or

i9i substiCt uted by RS,

14} —(CO-CQ)Gikyiene—c{O)—O-(C2~C4)—alky%ene~O—C{O)—(C 1-C4)-aikyl,

17) -C{O}-0-C{R?, R11}-O-C{O)-R 12,

18} —(CO—CQ)olkyiene—C(O)-O—(CZ~C4}—0Ikyiene—OwC{O)-O—{C]—Cé}wolkyﬁ,

19) -C|O)-0- C(R?, R11)-0-C{O}-O-R1Z,

20)  -lCo-Cyl-alkylene-{Cg-C14)-aryl, wherein aryl is as defined above and
alkylene and aryl are independently of one another unsubstituted or mono-,
di- or trisubstituted by R8,

21) -(Co-C 4)-alkyiene-heterccyclyl, whersin heterocyciyl is as defined above and

alkylene and heterocyclyl are independently of one another unsubstituied or

mono-, di- or frisubsstituted by R8,

22) -[C-C4)-alkylene-{C3-Cgl-cycloatkyl, wherein alkylene and cycloalkyl are
independently of one another unsubstituted or mono-, di- or irisubstituted by
R8,

23) ~-(C1-C4)-alkylene-neterocyclyl, wherein heterocyclyl is as gefined akbove and

is unsubstituted or mono-, di- or frisubstituied indepenaently of one another by
R8,

24) ~(Co-C4)-alkylense-0O-CHo-(C -C3}—perﬂuoroolkyiene—CHQ—O-(CO—C4)—oIkyi,
25) -SOW-N(R21}-R8, whereinwis 1 or 2,

26} -{Co-Cyl-alkylene-N{R21}-C{O}-R22,

27) -[Co-Cyl-alkylena-N(R21)-C{O}-O-R22 or
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21) -(00-04)-al kyl ene-heterocyclyl, wherein
heterocyclyl is as defined above and al kyl ene and

het erocycl yi are i ndependently of one another
unsubstituted or nono-, di-»0r trisubstituted by RS,
22) -(00-04)-al kyl ene- (03-081-cycl oal kyl wherein

al kyl ene and cycl oal kyl are 20i ndependently of one
anot her unsubstituted or nono-, di- or trisubstituted
B Re reie-flaon ficajiania Ee- heterocyclyl wher ei n
heterocyclyi is as defined above and is unsubstituted

oor rmno- di- or¢risubstit uNed I ndependently of one

/[g b Rs % JO-RI0 NH
5 4) 5= al é%OFE (O C3) -'per f | uorjoal N
- BH2- 0- (ob 0% al kylH 2 CR21)R1RS, eréfﬁ%#llsH :

\

1 0or 2, 26) -(00-04)-al kyl ene- N(R21) - C(0)- R22, 27) ane

©(00-04) - al kyl ene-N(R21) - C(0)-0-R22 or 28)a residue
ro_mthefollovvinglist 0O wherein Me is nethyl,
orNHf two -OR19 residues are attached to adjacent

nms they can formtogether with the atons which

theyﬁe(;%iﬁtr\;\gﬁg%ﬁhgpo@ 1, 3-di oxolane ring or a

I oxine ring, which is substituted
omep -ORDG rasiciuee cor aftoahned iteess c@erﬁgg}‘ror@ﬁ they can form together with

the atoms which they are alfached to a 1.3-dioxolane ring or a 2,3-dihydro-
[1.4]}dioxine ring, which is substituted one, fwo, three or four fimes by R8, or

if two R13 are otfached o the same carbon atom they can form together a 3- 10 8-
membered carbocyciic ring, which is unsubstituted or substituted one, two or three
fimes by R10, or

it two R13 are affached to the same carbon atom they can form together a - 10 8-
membered heterocyclic ring, which is unsubstituted or substituted one, two or three
times by R0, or

R13 and R3 together with the atoms to which they are bonded form @ 510 7-
membered cyclic group, wherein one of the carbon atoms within said cyciic group
can be substituted by from nitrogen, oxygen or suiphur, setected out of the group
isothiazolidine 1,1-dioxide; 2,5-dihydro-isothiazole 1,1-dioxide; 2,3-dihydro-isothiazole
1,1-dioxide; [1,2]thiczinane 1,1-dicxide; 2H-[1,2]thiazine 1,1-dioxide; 5,6-dinyaro-2H-
[1.2]thiczine 1,1-dioxide; 3.4-dihydro-2H-[1,2lthiazine 1.1-dioxice: 3.6-dinydro-2H-
[1,2}iniazine 1,1-dioxide; [1.2]thiazepane 1,1-dioxice; 2.5,6,7-tetrahydre-
11,2]ihiczepine 1,1-dioxide; 2,7-dihydro-{1.2]thiczepine 1,1-dioxice; 2,5-dihydro-
[1,2}thiazepine 1,1-dioxide; 11,2 4)thiadiazolidine 1,1-dioxide; [1 2.3 thiadiazelidine 1.1-
dioxide: 2,5-dinydro-[1,2.41thicdiczote 1,1-dioxide; [1.3.4}oxathiazolidine 3.3-dioxide:
[1.3.2)oxathicze-idine 3,3-dioxide; [1.4,2]dithiazoiidine 1,1-dioxids: [1,3,2]dithiazolidine
1,1-dioxide; [1,2.5]thiadiczinane 1,1-dioxide: [1.3.4]oxathiazinane 3,3-dioxide;
[1.4,3]oxathiazinane 4,4-dioxide; [1,5,21dithiazinane 1,1-dioxice; [1.2.6]thiadiazepans
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if two R13 are attached to the sane carbon atomthey
can formtogether a 3- to 8- nenbered carbocyclic
ring, which is unsubstituted or substituted one, two
or three times by RRO or 16;})f two RI3 are attached
to the sanme carbon atomthey can formtogether a 3-
to 8- nenbered heterocyclic ring, which is
unsubstituted or substituted one, two_of three t 5?%? _
oxide and

by-cRpEge: b5 Rl chNEzRRA S adef et H ¢ HEMEICEHRIM o
Whb & theyyaregepdeshdatimua Por tiBstitutctPie e £ b Gimes by

group, wherein one of the carbon atons wthin said
B%clic group 15can be substituted by from nitrogen,

RO HRNWn e SELiBELSH PULaefinddIearHBMP of one another
?%%?ﬁ?azo??ﬁﬂne meld(lijomde ng J?ﬁg%?o |sgth|azole
1, 1- divsxd@le) o8- di hydr o-i sot hi azol e 1, 1- di oxi de;

1,2
D G A ) SR e e e I P el
3, 4- dirhgeaadhtnt éﬁ&@ébh@m@agyml di oxi de;
3, 6-di hydr o- 2H 2] thiazine 1, 1-dioxide;
BlL, 2]ﬂﬁ®§ﬁﬁ9%ﬂ§ﬁ€:?3#@&?6@00%V5 6, 7-t et r ahydr o-
%O[l %é;g 8ze€égﬁ1%s Ogbomde

hi azepi ne 1, 1-di oxi de; 2, 5-di hydro-

21t phaz %1-88i, iiHerdirdddind @sddj@‘&@d &b&e cnd
EF -d”g deMQﬁ@Aegcgtgadlggol|d|n§$g 1- di oxi de;
2, 5 durkysdzhednti aryﬂa]wtihpafdmazw feord,chediraxheiegre unsubstituted or mono,
[1, 3,41loxat hi i di 3, 3-di oxi de;
[1.3. 9 FArHPagg P?%n%e 3, 3- di oxi de:
[1,4,2]dithiazolidine 1, 1-dioxide;
[1, 3, 21di t hiazolidine 1, 1-dioxide;
[1, 2, 5]t hi adi azi nane 1, 1-di oxi de;
[ 1, 3, 4] oxat hi azi nci ne 3, 3-di oxi de;
25[ 1, 4, 3] oxat hi azi nane 4, 4-di oxi de;
[1,5, 21dithiazinane 1, 1-dioxide; [1,2,6]thiadi azepane
2f 1, 1-dioxide; [1,3,4]oxathiazepane 3, 3-di oxi de or
[1,6,21dithiazepane 1, 1-di oxi de and wherein said
cyclic group is unsubstituted or substituted one, two
or three tines by R7, R21 and R22 are the sane or
different and are independently of one another 1)
hydrogen atom 2) -(G -0C6)-al kyl, wherein alkyl is
unsubstituted or nmono-, di- or trisubstituted
i ndependent|ly of one another by R7, 3)
- (C0-Co) - al kyl ene- (C3-C6) -cyci oal kyl, 4) -S0t-R10,
whereint is 1 or 2, 105)
\ - (CO-C6) -al kyl ene-(C6-Cl14)-aryl, wherein aryl is as
defi ned above and al kyl ene and aryl independently
from one anot her are unsubstituted or nono, di- or
trisubstituted by R7,
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29 6) -(C-C3)-perfluoroal kyl, 7) -0-R12 or 8)
- (C0-C6) - al kyi ene-heterocyclyl, wherein heterocyclyl

"is as defined above and al kyl ene and -het erocyci yl

i ndependently from one anotper are unsubstituted or

mono-, di- or trisubstituted by R7, or R21 and R22
together with the nitrogen atomto which they are

bonded can forma heterocyclic ring fromthe group
@zeprﬁé -Careerfyionecdi oxazol e, di oxazi ne, 1, 4-

mze;gagg2p 1, 2-di azepi ne, 1, 3-di azepi ne,

Phe, inidazoie, |n1dazol|ne i m dazol i di ne,

g)sot hifazal 4) Jdilldvﬁ%ﬂel—h?@émcazm iwresreinsaxapoltipgs as defined above and
i soxazol i dine, 2-isoxazoline, 10ketonorpholine,
ket oplipeeaz pn@ nerevsy Byl mcl_jqun@qsrgbfém@ne another are unsubstituted

N et iyl o RLDEL 8¢k B eBts) dner [1. 4 oxazepane,

4- oxazepi ne, pi pefazine, piperidine, p razi ne,
RYr azdRe; pygsibef wilk hyirazenicdPme o VIYF D deei HE, bonded can form

EWeIT dr' n CR’% ﬁrgnq ’flpgig &éréfgéo%ﬂ Ry {l&mdcﬂlg)?uzoe dioxagzine, 1,4-

ISP Fong pyrro t rahydropyri di ne,
tjﬁlzenaczmmé o-tlieteminel e3-didriegidd. il di- di@zepmﬁll%ﬂmz’pm imigazoline,

: hl Om?{fj[?wlhggﬁ!:ﬁﬁgdzo%dtaéésc%‘fhagéh lso%az%g oxg{gc%n%m -isexazoling,

Flrazole or iazole,
m@mrpm ine, heteimgeydhd, A-maiigyli]s 4Lchszualwn|et Mtregltrok-piperazine.

TR BB i e PR, B 0B e
PYiz6ll giragolingl pm@ud;m,pyazfepa@aoynmr@epamnmm pyrrota pyrolidine,
[1, 31di aze ane or di aze

1, an .

SRSty PEER B W&yéf%?vﬂdﬁter i o e ra e
rndemneadaiihor ﬁ&ilt@& sanphiee, by aMiefing!,1,3,5-friazine, 1,2,3-riazole of
|s-(C1 C6) - al )
(@*rle@‘eawk@ﬂn fhe(r@nr r/cgcglaq\%gpknwbs’rﬁu(f%obg)onon di- o
%Sb%éfﬁur}gd%yyéz wher ei n aryI is selected out of the

group phenyl, napht % heny| yI ant hryl or
1R|2aor esﬁyrﬂroge(rcqtcm) Ry % Be@s¥léycl oal kyl, pyri dyl

'bs%?% cﬁ? R PE P EIA M bl ) sazopone o

pn.atom hal ogen, =0, -OH, CF3 -C(0)-0-R10,
RlO R20, - N(R10)-R20, - cl oal kyl A
v(?menw fawwbéh@aﬁ@ R’ Mo0C-pshe P, f°ir@@¢>b ¥e%m%¢|peﬂd’=‘ﬂ“v of one

%%% y, -0-R9, -0-CF3,
1 erfluoroalkyl - (C0- 4) - al kyl ene-C(0) - 0-
(}3(\ RO, F&_lgj.éﬁg@(/l()) CRI: cqﬂkmnyl (C'}-Cé) ~alkinyl, -{Ca3-Cgl-cycioalkyl, -{Co-Co)-

3o(l)Kygecr:WOe—c(J:r4§/? wahlelﬁ !weorr]y tscg%)c’red C{,Bgf the gro?.lp phqw i) ngfaﬁjﬁ%t’, biphenyly!,

anthryl or fluorenyl, -(C1-C 4}-alky-{C 3-Cgl-cycloalkyl, pyridyl or pipericinyl, wherein
piperédinyl'is unsubstituted or substituted by -(Cy-Cgl-alkyl,

Yis hydrogen afom, haiogen, =0, -OH, -CF3, ~C{O}-O-R10, -C{O}-N{R10}-R20, -
N{R10}-R20, -{Ca-Cg}-cycloalkyl, -{Cx-Caj-clkylene-O-R10, ohenyl, -(C1-Cg)-atkyl, -
[C1-Cg)-alkoxy, -O-R?, -O-CF3, -{C1~Ca}-periluoroalkyl, -(CorCy4l-alkylens-C{O}-0O-
CIRS, R11}-0O-C(O}-R12 or

-{CqCy4)-alkylene-C(O)-O-C(R?, R11 }-O-C{O]-O-R12

in all its sterecisomeric forms and mixtures thereof in any rafio, and its physiciogically

jolerabie salts.



inall its stereoisoneric forms and m xtures thereof
in any ratio, and its physiologically tolerable
salts. 2h In a second aspect, there is provided a
process for the preparation of a conmpound of the
~formulae I or la as defined_ above, which conprises
condensi ng a conpound of foffula 2 with a conpound of
formula HN(R43) R44 to give a conmpound of the fornula
3 and optionally converting the conpound of the
formula 3 into a conpound of the fornmulae | or Ia,
OHN(R43)R44 R4 4., G'Cl 0 R42 Il R43 0 R41,11,-N

I3t a%&t,ltl'l!ere is prfogi'aghlla%?oéessofﬁr #R preparation of a compound of the
formulae | or Ia as defined above, which comprises condensing a compound of formuia 2 with a
compound of formuia HN(R‘H’)R‘“1 to give a compound of the formuta 3 and optionaliy

converting the compound of the formula 3 into a compound of the formulae | or ia,

' 43
9 HN(R43)R44 o ?'“
1 1
R41\ri\[/G1 \.ﬁ/Cl — R41\N/G1 ___ié/N\RLLLt—""* fOqulae Il or ia
i
Q | Q
R42 R42

wherein the residue HN{R43}R4 has the donation of ~N(R3}G2 as defined in the formuia
[, wherein -N{R41R4 has either the donation of —N{RHC{Ol-haterocycle, wherein
heterocycle is a residue out of the group selected from furanyi, pheny!, pyridvl,
pyrrolyl or thiophenyl, and is substituted by R' and V, and wherein R2 is defined asin

formula |, or optionatly the residue -N{R41}R42 has the meaning of a precursor group,

which can subsequently be converted info the residues ~N(R*)C[O}-heterccycle of
the formulae | or la; if -N[R41}R42is a precursor group of ~N[RYC{O}-heterocycle, R4 or
R4 can have the meaning of a protecting group suitable for nitrogen afom
protection, for exampte the residue -N{R41JR# can have the meaning of the foliowing
structures '
/lOL Y \ D j\ ~ O\‘N/ -
!> ’ :/;>LO/U\'TJ/; // ’ E ; (:_J{/l\\o : ©/\E

" NS

in a third aspect, there is provided a pharmaceutical preparation, comprising at least one
compound of the formula | as defined above in all its stereoisomeric forms and mixtures

thereof in any ratio and/or its physiologically tolerable saits and a pharmaceutically acceptable

carrier.



wherein the residue HN(R43) R4-4 has the donation of
-N(R3) & as defined in the fornmula |, wherein _N(Rai
)R4A2 has either the donation of

-N(R2) C(0) - het erocycl e, rein heterocycle is a

resi due out of the group sél ected from furanyl,

phenyl , pyridyl, pyrrolyl or thiophenyl, and is
substi t ut ed by R and V. and wherein R2 is defined as
in formula 1,01 optiqgna

rr@fq\;rga@mpﬁj:t 5&perg 15&1'%\66&;(15%1% Lﬁ? 8L%cor\n/ﬁclflu%ﬁ thRe‘lflkrﬁé]\g i Qsag'eﬂned above in
%m?%%g%?%b‘vﬁ RGNy rtn IRtQeheiH &8 r@#l@%nd/or their

eterocyc the fornulae | or la; if
-DNQ/RSJOQMBJE%(GF»&@@@M @dhngﬁgnprcm#ure of o medicament for the fregtment

N%EZ %g%‘cg)’rhro%betfsqgrw&%n géb?’—QFmB%r @ﬂnnfﬁ‘&%rt h%rc] iovasCUla

Fotecting group suitable for nitrogen
alisonmigas, QheTczblamngnh@ rthexanpee tdienr esyiguessaNCTRYE) CF%&QC‘OTed with

SRRI2AS PEERD 8L L L oRg 3 oo o)

pth.th"s&@ﬁﬁt@cbﬁérﬁ@o’fﬁfcﬁpﬂrﬁk& omienciingT ickiungjcaton, @a@psmf@fnnq of the
ngg%’?gé%fgpéggp Jr ieé desﬁjvrg\fr@ RS%@%&\%}/%sn%é%lls Lokt Soronary or
r\fﬂn'o@s angdibplasiyt snarigsbetegir vaktyat ot esalklctersal it mrm?tErm

phar maceutically accep t%bl e carrier,. . th
h"—"mOdIGWSlS patients, pathoiogic thrombus formation occurring in the veins of the

lower exiremitias following abdomingl, knee or hip surgery, pathologic thrombus
formation occuring in the veins of the lower exiremities following abdominal, knee
and hip surgery, a risk of pulmonary thromboemizolism, or disseminated systemic
intfravascular coaguiatopathy occuring in vascuiar sysfems during sepiic shock, viral
infections or cancer, or reducing an inflammatory response, fibrinolysis, or freatment
of coronary heart disease, myocardial infarction. angina pectoris, vascuiar restencsis,
for example restenosis following angioplasty like PTCA, adult respiraiory distress
syndrome, multi-organ failure and disseminagied infravascular clotting disorder, deep

vein or proximal vein thrombposis, which can occur following surgery.

In one embodiment, the present disclosure relates to compounds of the formuta I,

Riis
Xis

(1)

wherein
halogen, methyl or ethynyl,

suffur, nitrogen, oxygen or the residues ~CH=C(K- or ~CH=N-,

hydrogen atom or ane or two times haiogen or -({{1-C4)-alkyl, wherein alkyi is

unsubstituted or subhstituted one, two or three fimes by R8,

R2 and R3 are independent of one another are identical or different and are a hydrogen atom,

«{Cg-C3h-alkylene-C{O}-NH-RE, «{(p-C3)-atkylene-C{O)-N(R21)-R22, -(Cp-C3)-alkylene-((O)-
R1G,



2i in a fourth aspect, there is provided the use of a
conpound of the fornula | as defined above in all its
stereoi sonmeric fornms and m xtures thereof in any
ratio and/or their physiologically tolerable salts in
the manufacture of a nmedi¢ganment for the treatnent of
abnormal thronbus formati on, acute nyocardia

i nfarction, cardiovascul ar disorders, unstable

angi na, thronmboenbolism acute vessel closure

associated with thronbol ytic therapy or percutaneQus
t{GrE)-atkyleve-C(G)E0-B B F{ -&a)é l@ﬁﬁ‘a@si(g))'f%%q'@)-&)ﬂp iﬁg?-éﬁ)i)_—m 0,

e B R e B S

arteries, vessel, | um nal. narF ow! ) ] 3,
e G PR R i ER RS EpaRyet: b
vascuh af. \sBithieA gr {udkiutdrond) mloysitsree times by
pgéﬁgﬁggyeﬁg %Io igqfﬁﬁ%ﬁbus formati on occurring in
the veins of the [ower extremties follow ng

abdomi nal , knee or hip surgery, pathologic thronbus
formation occurring in the veins of the |ower
extremties follow ng abdom nal, knee and hip
suraery, a risk of pulmonary thronboenbolism or

di ssem nated system c intravascul ar coagul at opat hy
occurring in vascular systens during septic shock,
viral infections or cancer, or reducing an

i nflammatory response, fibrinolysis, or treatnment of
coronary heart disease, nyocardial infarction, angina
pectoris, vascular restenosis, for exanple restenosis
foll ow ng angi opl asty |ike PTCA, adult respiratory

di stress syndrone, nulti-organ failure and

di ssem nated intravascul ar clotting disorder, deep
vein or proximl vein thronbosis, which can occur
followi ng surgery. In one enbodi ment, the present

di scl osure relates to conmpounds of the formula I, O
R3 N1----S--- -"Glil2 R20 (I) wherein RL is
hal ogen, nethyl or ethynyl, X issulfur, nitrogen,
oxygen or the residues -CH=CH or -CH=N, V

I shydrogen atom or one or two tinmes hal ogen or
-(Cl-A4)-al kyl, wherein alkyl is unsubstituted or
substituted one, two or three tines by R3, R2 and R3
are i ndependent of one another a re identical or
different and are a hydrogen atom



- (Co- C3) - al kyl ene- C(0) - NH R6, :

-(Co-C3)-al kyl ene-C(0)-N(R21) - R22

-(C._D-C3) -al kyi ene-C(0)- R10, -(Co-C3)-al

kyl ene-C(0)-0-R1L 0, -(C1 -C3)-a | kyl ene-S(%- R10, _
WORMSIESHL 3 | kyien e-S(0)7-R10, = PCT/EP2006/004255

10

15,

20

25

30

-(C1-05) -al kyl ene- S(0) 2- N(R4) 4( 5,
-(Cl- C3) - al kyI ene- 0-(Ci - C4) 3al kyt,
- (Co-05) - al kyl ene- (C1- C3) - perfl uoroal kyt,
- (C3-05) - al kyl ene- (C3-4-cycl oal kyl - R23,

- (-C3-Mlaadrieydryl, wheewi anyiad :#e}dctads;uhn&hhbgtumpmdylmaphthyi
substituted one, two or three tines by RS,
zdnmegglzggi)mppﬁﬂgmmgﬂ@55 biphenylyl, anthryt or fluorenyl wherein aryl

oo AL VI RISARIN inddeEhily BYofl ahBuSEhPes e out

i ph eny
2- tﬂgﬁhmwwe heserbcsplyé m}ie;dxn hdtemcmhé ﬁ)ﬂsylbfm@fhdimwnctfs
fl uoren wherein aryl is no
try %%‘i/qtf%?réﬁoﬁ‘?rd‘é‘p@ﬁ&é‘fhspy‘t%# msﬁgméﬁ%tﬂwronsﬁnwef hyiRe,
4%433}\9 X545 eni%d@;%rﬁ%ﬁﬁ)f‘bhé’ anothBied € identied] oF Rty bnd Fre
i ned below and I's 5unsubstituted or nono-, di

or trlsubstlthmdé%a"mp@hdﬁnﬂ*f"@? one anot her by R8

% tsﬁfn?P?faﬁ?e@%{s%'a&ﬁse T e ey

%lrla)i@cahﬁt £lefyL haehidFel, Q@'hﬁﬁhyp Bénzithidalsylgr, %@nzcdioxolyi
acridi nyl, azabenzi m dazolyl, %spl raodecan

WW&"W@WWW begzathiphiHy. ewﬂyph'?%ggFWxazoivl
o anghh gl Bé‘ﬁﬂtﬂﬂm yi%ﬁﬁzﬂﬁsrﬁrbvéhasoa%mtﬂmwhmiy:

uranﬁ enzothlop enyl, benzoxazolyl,
bemiuazumzéwta axoivi t@rhelinyly dhromanyktdaramenyl. ginnolinyl,

ﬁ"?‘hca?‘%@o fl‘Yg bey rﬁ'hfﬁfbta;?al ?&lﬁk%?gﬁ%ﬁ) 3 a¥ih¥m1 3-dioxolanyl, 13-

CI dinxdienyy; loH- E!EZ ditydzm:ihdthmlnoﬁyb[z 3-b] tetrabydmfuranyi furanyi

%l’%ﬁi% gfng P Eyf Irwgazoﬁl o}ﬁel ?azXllghi%aRglagH—g}Qamlyl indolinyl,

If t Imﬂaizzmwlmdalylhydrrmlfom (ns[oﬂe&ol‘dirbmﬂ rminhdmﬂngr &nyﬂdaza!yl

ur an Sturazanyl . i az im

| nisaadeiyh Boindahhyeatinohiir b BN sothisgpRAgH, sotiszoliny.

I nl@@*at@lwn%ébxazd)mﬂp|1§6&azoﬁé‘hvin.@@oximlmﬁ%&ﬁﬂﬁrmrﬁmyﬁorphohny[
i soc rorranyl i soi ndazal yI S ndoL Pﬁy i.soi ndol yi,

i sBRpitthsidinyoctahydrplpaidegiiyl, oxakialy F-eradiazolyl, T.2:4-

T sgiliR ﬁi?ﬂ 'IQ}Sl oxaHéQ&iﬂzpﬁﬂoxadiﬁmz‘loi bV hiepanyl, 1 ,2-oxathiolanyl,

i soxazo -1'soxazol i nyl, Ketopi perazi nyl
noﬁsmazenwyl 1n4ap*i!tlﬁyh‘!1di hyxamryaaﬁymanﬂohmomnvhwazohdmv!

§%z§ﬁn§# 36}(310%4 gihg grleﬁ i) b*) +1ant%» @rn L gi%f%Ph?n’othlazmy!

1 ahmoaathhmé,nﬂmybxazmylzpbe«mwndylapiythaiaﬁw! mnazspﬁnybe,r:dmyt
vaJ

' 1.3-
1, Rteé‘))‘? Fﬁwix‘/lt&fé%ll {Jmaﬁvy p’gﬁsdggmyﬁyyraz iwg& SV?FOM pyridazinyl,
phgaaddifidagdiyly pyridobrizalpt, bir@ddmﬂimdlmemazibﬂh}dzolyi pyridothienyl,

Sﬂgﬂ Ygﬁﬁéﬁnyﬁ%{h gglgt Eyly':ro }/c;én%&{;'ggr?% | ZM -gyrrolyl, pyrrolyl,

pi Iaﬁrda%myil quﬂbﬁ’r’iy'! d#mddmoiﬁiﬂyl @mimiwﬁruwbi;nwmbthhw
pyrazolid %Eazo i ny razol

ZSWQM@’ Ofﬁfém’i dp hvdﬁyﬁoﬂmﬁ@kaﬂdﬁyphw roqumolmyl 14 Syﬁ—tetrahydro
I&:&ﬁ@zf%}ﬂyl @t@h@%ﬂogzjfr@%ﬂ't@%%‘*(ﬁ%ﬁ riditnyl, Réffa'hq%mu%ﬁéhwfl tetrazinyl,

pyrr pyrro i di non

py rtttcﬂzohy ISH 12:5-pyiadiatipl,, 1 Epwht@q!iymiy! Gud. friiriadinzopl, ‘I 2,5-thiadiazolyl,
QUI.II‘!,)OA hn%ﬂlazoﬁrﬁtﬁamhpé?lyl %'ﬁ#mngw: Qthéhnqu’I‘z}QRl%ﬁhyinVé -thiazolyi, -

qU|huc
- thiazolyi, thlaz.oudmyl Ihsazonnyi thlenys thietanyl, thienothiazolyi, thienooxazolyi,
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,tetrahydrofuranyl, t et rahydr oi soqui nol i nyl , '
. tetrahydroquinolinyl, 1,4,5, 6-tetrahydropyridazinyl’,
- tetrahydropyranyl, tetrahydropyridinyl,

tetrahydrothlophenyl tetrazinyl, 30{etrézd|yi;

W@f@gﬂﬁ“@ t hi adi azi nyI 1, 2, 3-thi adi azol yl , pci/EP006/004255

, 2,4-thiadiazolyl, 1,2, 5 thladlazolyl
1 3, 4-thiadiazolyl, thianthgenyl, 1,2- th|a2|nyl
1, 3-thi azi nyl, 1,4-thiaziny|, 1,3 t hi azol ylI,
t hi azol yi, thlazolldlnyl t hi azol i nyl, thlenyl,

i.et an t,hj e z ol |
B AT IR, oy B
t Elza @mfnhyi 1, h,mnmé wn,oﬂ 3 mrrazntyhnmhﬁmbly! 1 2I4Hnapi’mé,rﬂyz 5-
r .

tr:gaozgm é@zgrﬁwly afdtéano,tﬁ I?ﬂ’?/‘f‘ Sélq hﬁ{eaocygi}ﬂ ész%r}syli)stttuted ofr
1 vona-, d‘—rdr #7:0 bMitute&maeﬁ’enHéh@FtQ' ond aﬁélﬂe%mmny I,
wherei'n said heterocyclyl is unsubstltutg g @g -,

ey die Vlby

d2l or abrfoddrmemberrdAty selegied quhel e grou g

R'(),pq,emﬁﬁ)a 6- tol4-nenbered aryI sel ect ed out of the
group enyl , naphth bi phen - bi hennyI
32thimmlyl ?iblp?@nﬂﬂpﬁélﬂﬁﬁww txwilyn fiugre wdhveEgiiy ryt is mono-, di-
WAL Rl éﬁﬁ@é{i ir{d% Eﬁ%iéﬂﬂ nﬁoa[nog{e'rwﬁft | tut ed

i ndependent one 'R7 is hal ogen,

R7 is cdnrahngm m:mdbawmld-owozmz,-eo ~CER3C 0) GRAY.-ON RIUO}- NHg;NOH -NH2, —0-

0)-NH -OH, -NH -0- 10CF3, -C(0)- N RLO) 420,
R10) - R20, - (C3-Cg) - cydoal kyl, -0-(Cl-C8)-al kyl,

BBy RS A P g gfferim s s

| hQJn ﬂttﬂt(ﬁtﬁfr méerfd cﬁror‘%n%@:ﬁﬁj@ﬁ |h§§deﬂb‘&1tly% one another by halogen,

wherei n al k i s unsubstituted or

i, 0012 RN e, of i eGaraHkto ST EIRY Totnghtuted or
ool ety egegendgniy pls SRRE" B plseEh effzom ora

:ﬁﬁﬁ%”fﬁg@? C@@?? %&OCFF’C(O) N( R21) - R22,

R8is" (r@@:ng@) -ND kmeﬂ@ éHRt@a -¢(8)- e(mm(a ;21) RSZZ R%Rz” -R22,

0) - S( )u R10, wherein u is ,
S@-C@n@ploalkﬁr éﬁmC}) allq;leae arRm -Si- EH@)BAFWGMQO)LRBW wherein u is i

.wherein v is 1 or

(f.t!:]_Z S -SPrB1G, whsﬁeghtylm %Reﬁﬁ%w CfRZ_OI wherem Y 151 or 2,

%0 g&%%(perfluoroal kyl, -(C0-C4-al kyI C( 0) - 0- C( R9,
RO 0) - R12, -049. - NH C(0) - Nk RIO,

N%%Q&AWH(@@I -aiNéRZﬂi)erﬂ @hem2dky-, ACLED: perﬂuoroalkyl
R9, R11)-0- Cig) [

S o b oo

e

NSO b qFadg@&E@lHﬁriﬁo 8RBy - agro-vio,

2 oS MR Rl Rl ok Sbove B ANGRR B A, i- o

anﬁtsh&tltdtydinﬂgmndentiy of one another by R7, or a !’ESIdue from the following list



5hal-ogen, - (Cl-C6)-al kyl, -
- (CO0-c4) - al kyl -011, - (C1-C3) - perfluoroal kyl,
- (Q0-05) - al kyl - (C3-C8)-cycl oal kyl,
- (C0- C2) - al kyl ene-aryl, wherein aryl is as defined
W pWEe22e¢id aryl is unsubst i t ut ed or subst i t UREHERA004255
two or three times independent of each other by
-(C1-C.6)-al kyl, hal ogen or5-(C3-C8)-cycioal kyl, or
(Cb-C2)-aIkylene-heterocyclyl, wherei n heterocyclyl
Is as defined above and heterocychil 10is
o unsubstituted op substltut d oneD two or three tines

O .
pehdent of ch p-aiiyl haI ogery’ =0
/leB@i oﬁ@k 0a O§ 7?

an 1 areNhe sarme
bffere afes areHl ndependentby of Rexme an h OMe ¢

hydrogen (C1-C6)-al kyl, or toget her vvlth ot he cay bon

atomt whi@h t y are bgnpded they
rbo yCi i MN.Iring, Wi h SNH
{Tbstl ted\q/m\;f/rbstl ut eﬂ/gne \1%@0 &’hre\
amd3R12 |$N-()C1 Co6) patkyl H
Cl- 06) al kyI , (01 Co) - aI byl 041 ﬁb)-al kyl,

C3-C8) - yclo

1. G ics), al @(cs-gﬁ; /{:ycl oal I cyl ,
\-(CEHCG aI,cP< Wy kyI V\,he'P{el n said
Wyt oal Ky ri n ubsti | t R eqmgr sulibt wﬁg,@;q M%ﬂ?methyl
t wo orthreetlmasb - - 0- (Cl1- ¢4) - al kY

R10 apd @20 ke - ( ClheoBesl rdsﬁeewéaﬁd ateo@epesqe'% @}/@Hﬁ wlther hvdmgen

S [ %fog IF ﬁttg%dil ndgﬂiﬁ ent :E?/TI o(‘%djt"ﬁgllgh%.m %mld% C3

(p@ﬁh@ﬁ)aﬂ@i kigh-egelian (G C?cy%feﬁlkﬁ}ﬂ qej- (Kj—laik@lkﬁe -aryl, whereln aryi is as
unsubstituted of npno- -, i1ii- or tetrasubstituted

i Iﬁk&ﬁgﬂi’ﬂiﬂﬂt hyd @il io nm@stdut@rorlsybsmmd Fue3twasor three times
2)'"‘%’%5’%@ o? %cmo i@{@d gﬁ‘ ]aﬁ%rfs ﬁv\ﬁgrnl 5'3%0%(/&%;&\% 1%
ng@ kﬁéﬁél%r@%e@&o&@ﬂp whein h&éroﬁc éﬂﬂé% it @8ove and heterocycly!

ndently of one anot her
10 ) is unsubstituted or substituted one, two or three times independent of each other by

{C1-Ce)-alkyl, halogen- or -{C3-Cg)-cycloalkyl,
R9 and R11 are the_same or different and are independently of one anothe_r‘hydrogen, _
-(C41-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

‘R12 is ~(Cy-Cglalkyl, -(C1-Cg)-alkyl-OH, -(C1-Cel-alkyl-0-{C-Cgl-alkyl, -((3-Cg)-cycloalkyl,
-{C4-Cg)-atkyl-0-(Cq-Cg)-alkyt- Cg-{lg)—cydoaikyt, -(C1-Cg)-alkyl-{C3-Ca)-cycloalkyl, wherein
said cycloatkyl ring is unsubstituted or slubstituted one, two or three times by —OH,
-0-{C1-Cq)-alky! or R10,

200 Gyis ~{C1-Cs)-atkylene or {(3-Cg}-cycloalkyl, wherein methylene is unsubstituted or mono-

| or disubstituted independently of one another by R13, or —(Cz—CS);a!lw!ene or

~{(3-Cg}-cycioalkyl are unsubstitufed or mono- di-, iri- or tetrasubstituted

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

i ndependently of one anot her by RB, .

-(C0-CA4) - al kyl ene-0-R19, wherein R19 is a) hydrogen

w9 »8) - (Cl-C4) -al kyl, vvherei n alkyl is PCTIEPZOGGIOMZSS»

unsu stltuted or nono-, - or 10trisubstituted

i ndependently of one anotheé by R8, or phenyl,
wher ei n phenyl i.s unsubstituted or nono-, di- or
trisubstituted i ndependently of one another by R8, d)
-CF3, or e) -CHF2, 15f)heterocydyl, wherein
hélero@%ﬁﬁﬂ’ls as defined above and i s unsubstituted

) monge., Ohd &i SHBS Isid bR nirianaaeendil o thtubenated
anot hejrPC1 Q%{ky! 7) ; n I@$s 209) - SOs- R21, vvh'erel nus |s,e

1 or Zmd&&)xderlﬂ‘i@dﬂ@l?éi?etﬁé’rmymerel ntis1or 2 11)
ene 0-R21, 12
c*to % f‘BW&ag ) - N(R21) - Rz)z 13)
%FOR]_ Céﬂefgt" %Xérgﬂlepﬂ%ﬁ%})msﬁ%ghtu?eé Joﬂnowgz &i- 2P fristeitutdd)
(co Cijiepdayibreityenf GHOpRGhETRY RBY) - al kyl ene- 0- C(0) - (Gi - C
al k 0-C(0)-R12, 18
i %%ﬁ?@ﬁ%%?@?%@;@ al kyl ene- O C( 0) - ) 0-(CL
- CG) - ah)kyl ' hydrogen atom,
b) -(C4-C4)-alkyl, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by R8, or
q. phenyl, wherein phenyl iS-unsu_bstituted or mono-, di- or trisubstituted

independently of one another by RS,

d  -Cr3,or
' C) f{HFz,
f) heterocyclyl, wherein heterocyclyl is as defined above and is

unsubstituted or monao-, di- or trisubstituted independently of one
anather by R8, ' '

7y -NOp,
8 - N, |
9) -S04-R21, wherein s is_-? or 2,
10} -SO¢N(R21)-R22, wherein tis 1 or 2,
1) {Cg-C4)alkylene-C(O)0-R21,
12)  -([Cg-Cq)alkylene-C{O}-N{R21)-R22,
13)  -{Cg-Cq)-atkylene-N(R21)-R22,
) -NR21-50-R22,
15)  -S-R10, _
16} . -(CO-C_Z)aiky!ene-c(o)-(}-(tz—q)faEky!en‘e—O-C(O)-(Cq-C4)—alky!,
17} -C(0)-0-C[R9, R11}-0-CO}R12, |
18) —(_Cg{z)alky!ene—C(O)-O—(Cz-C4)-aEkyien&O—C(O) -0-{C1-Cl-alkyl,
19)  -C(0)-0- C(R9, R11)—0-C(O.)—,O—R1 2, |
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15

3019)-C(0)-0- C(R9, R11)-0-C(0)-0-R12, WO
2006/ 122661PCT/ EP2006/ 004255 7 20) ,

-(CD-4) - al kyi ene-(C6-Cl14)-aryl, wherein aryl is as
defi ned above and al kyl ene and aryl are i ndependent|

W@ Ro0eEBOENOt her unsubstituted or nono-, di- By T/EF2006/004255

trisubstituted by R8, 21) -

-4- 40- al kyl ene- heterocyclyl 7 wherein heterocyclyl is

as defined above and 5al kyl ene and heterocyclyl are

i ndependent|y of one another unsubstituted or nono-,

d'z or [R&herein aryl is as defined above and alkylene
o Cﬁaftﬁ‘ Egiu%gg Eygycloalklr wher ei n aIkern!eY

and cyad;daa}(ﬂqré :rdeeendndﬁpmwoﬁnsumﬁtmdm gronc-, di- or

unsubs ltg q ip no-, di- or trisubstituted by RS,

1023) - % %ﬁ% &g?ene het erocycl yl, wherein

hetipr 0C(E&t%hlldyl‘ené&eﬁﬁfc&ﬂﬁﬂw&&@ﬁﬂtenﬁdqﬂ?! inasdedfsiet abdvednd

or nono-, di- or trisubstituted independently of one
an ot heﬂlkblynm)d iAgrocyciyl are independently of one another unsubstituted or

_ 2 O ( 0(32') | Kyl E{}%u%g"@a%g]@@) per f | uor oal kyl ene- C11

W N(R21)-R8, wherein wis 1

or222, %626 aa(kﬁanéi@ C@b-kyﬁloaﬂql MhB21n a!@ﬂ@)e—dﬁﬂ&vc!@aﬂhl are
- (CO- 40- al kyl ene- N$R21)-C(O) 0-R22 or 28) a resid
fr om t héndependantligt prasanatifertupsubshiiest graaonmel- %tr‘i@substﬂuted by
attachedygt o adj acent atons they can form together
with the atons which they are attached to a 5- or 6-
meiber dth-£4)atkylentriheteracgclylnebirsin hatgreeycigl is audefined gbavg and is

one, two, three or four, tines
2006/ 13283 HREADDIING! 6b 45 é@s@stytﬁfﬂgxtﬂg‘tﬁib‘y“\g?'é of one another by
attacheg to the same carbon atomthey can form

together a 3- to 8- nenbered carbocyclic rin '
| Fins s il isne 6 Clbs Cok b LapToTB T asp THaba .

t Iﬂ?s k}é/owﬁ%&'l 3{8, whereinwis T or 2,
26)  -Cg-C4)alkylene-N(R21)-C{O)-R22
27)  -{Co-Cqlalkylene-N(R21)-C(O}-0-R22 or

28}  aresidue from the following list

i Q N O 9 N ?
J oo I 2} o s, ~No Ao
SN GRS N d N CF ]
==N H R10 H H 3 0O R0
H
o N o 0
~n O ~ N H H H
£ e \W );( SaVants
'OM& FH O HO N-S N—-O N—S
O Ns

wherem Me is methyl, or

lf two -OR19 residues are attached fo adjacent atoms they can form together with the atoms

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

substituted one, two, three or four times by RS, or
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if two R13 are attached to the sane carbon atomthey
can formtogether a 3- to 8- nenbered. heterocyclic
ring, which is unsubstituted or substituted one, two
. or three times by R10, or R13 and 123 together with
W§Q&%ﬁ%ﬂﬁ§ to which they are bonded form a Sypcd@pr066m004255
-nmenbered cyclic group, wherein one of the carbon
atoms within said cyclic grqup can be repl aced by
ni trogen, oxygen or sul phur "and wherein said cyclic
group is unsubstituted or 10substituted one, two or
three tines by R7, R21 and R22 are the sa or
ity F B e AttagiAd Tahe SHREEASRALRIAM Wewrbﬁaﬂ estRes 3-4fp 8- membered
hySrR9aicn@Whidd is uhédbsfiftledorkybstit¥Bg bRe, dwabiiskeel thnes by R10,
unsubstituted or nmono-, di- or trisubstituted
i fependent|ly of one anot her by R7,
if er3-e4|(§91t:t£?%a ?{1 {gﬁré'lsgrﬂggr% ZrorV kPl dblm tehbtherPs- BE0membered
- (I38erGe)cliatihy Ivevidh-it @BuBLRyted oy bybstihdedone, trosdr thrge Himes by R10,
deégned above and al kyl ene and aryl independently '
from one anot her are unsubstituted or nono-, di- or
R13 ard Butogétht wigidthayatdids to 206ch- thelae€dpnped fokmarse @l kylembaed cyclic

neRB Gt oné oS b S MERGLT S Sl 7 3l B8 e by
hehibes), ekygen bsigpandedivhyreld QR 60kt @om RehsudsBtuted or

unsubstituted or nono-, d{}- or trisubstituted by R7,
or supstitgted ofgtweoos thigg HIRERPY Bt h t he nitrogen atomto

R21 ¥ €12 drbee ARR P ANRAGt sANafeahiR@ndently®f 8ne sfRNARET ed

nonocyclic heterocyclic ring which in addition to the
ni tr ogdivdensema®dh contain one or two identical or

digfer eg%ﬁg%&h&mﬁgp’g BARAllidd ﬂ%&ﬁ,ﬁxg—%rgﬁwbgtﬂﬁteé

nitro ereln's et erocyc
unsubstintiekdemty dTRAOanotidr-byat7, t ri substi tut ed

i ndependent |y of one another by R7, 30R23is hydrogen
at 3m --%a%?'a'kﬁ@‘(f’c@.?régﬂ%wg\rﬁ, 62 is azetidine, |

pyLy ol i din ' i.dj azepane, ,
hei)ahycsﬂgbﬁf)}ygbg%gqtﬁge?grhzéxahydr o- pyri m di ne,

pi per azl:(d}).eﬁﬁﬂaﬂcyl%ﬂﬂ%ﬁiﬂﬁa?ﬁéwﬁére@dﬂ(ﬁi&ﬂﬁﬂﬁe@ébove and alkylene

[1,4] cliazepang, "Is unsubstituted or o
nono-, shd arytintiep@ndérely frasudisd arathardre adapetded tt yond-, di- or.
one anof he L

is-(Cl-Ei?)‘é%‘l ,‘?E‘Eég'- og;vl al ki ny! | |
- ( 683- Co)eL£yglpediealkyt, (C0- C2) - al kyl ene-aryl,
7 -0-R1Z2 or
8) {Cg-Cg)-alkylene-heterocyclyl, wherein heterocyclyl is as defined above and
alkylene and heterocyclyl independently from one another are unsubstituted or
mono-, di- or trisu_bstituted by R7, or
R21and R22 together with ﬁhe nitrogen atom to which they are bonded can form a 4- to 8-
membered ménocyclic 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 heteiocydié ring is unsubstituted or'rhono-, di- or
trisubstituted independently of one another by R7,
R23 s hydrogen atom, -OH or -0-{Cq-Cq)-alkyl,

G .is azetidine, pyrrolidine, piperidine, azepane,
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wherein aryl is as defined above, ,
-(Cl1-41)-al kyl - (C3-C6) -cycloalicyl, pyridyl or
pi peridinyl, wherein piperidinyl is unsubstituted or
substituted by -(Cl-C6)-al ky!, Y ishydrogen atom
hal ogen, =0, -01-1, -CF3, -C(0)-0-R10,
-C(0) - N(R10) - R20, -N(R10) - :
-(C3-4-cycl oal kyl, -(C0-C3)-al kyl ene-0-R10, phenyl,
-(CL-( 3)-al kyl, -(Cl-4-al koxy,
1i0exa Bk Chyraakipe., r@mydmﬁ@(rmldnmm)pf@zm(&()) R12, -0-R9,

- 0- CF3, C erfiu
E‘e@d@@mé? i&%@%}a“é%@@‘ 3“% C(O) 0-R12, in all
| {rierstrfd B0 L 8RR ICd bomaRe-arid, M st teirgsbithete didepandenyly of one

ratio, and its phyS|oIog|caIIy tolerable salts. 15
2§lﬂﬂfbl‘-rﬁ1¥e’\é@h‘f di sclosure also relates to conpounds of

Mis I]E} E@amil Q&C@mgkﬁcﬁzx_ﬁ} %ﬁ&'rl\sﬁ Ugig -CRJ-&yEIBIRN, (QXpP8Ryiene-anyl,

V i shydrogen

aly@Reid¥ryl iSaCd¥ifed StRwe b(cg)mmn@r (CoeE) Rydlbalm,zjy&dﬂ aRBiperidini,

are i ndependent of one another a re identical or
diwihEerirepieridityt artmssﬁashyxﬂub@ewtétlmd by -(C4 Cﬁ}"aikvi

Zoqéy_oggycg)gmﬁl Ky lene C§10 F@l)qq}(pﬁm -C{0)-N(R10}-R20, -N(RT0}-R20,

j (g—_c gig@l%!-@ﬁ%g%l&ergf%%ﬂ shenyl, —Cq-Cg)—alkyl, {1-Cgralioxy,

'(. TR ! mz O—R9 -0-CFy, -(C4-C3)-perfivorealicyl, or
@ lioft k 5(18 -4 9, 0-CF3, 1G5

-0 Alryd 28 GRSTZ (o]
@b@h‘éﬁy‘fijﬁs%@& ‘é‘ﬁ% ‘

in all it GRr@BpIRI K jdrmnend ORLCSS f-"p‘é’ﬁ@f ingny @‘a‘ﬂpc?wd its PhVSfoiogfca“Y
i cyl ene- (C3-4-cycl oal kyl - R23,
éo'(eg%?%ﬁ?& al kyl, wherein alkyl is unsubstituted or
substituted one,two or three times by RS,
-(C0-A4)-al kyl ene-aryl, wherein aryl is selected out

of the group phenyl, naphthyl, biphenyiyl, anthryl or
2) floergesdn: disbieset Blsafyéteﬂ; ® :tmmnu,ndsjof the)formuia |, wherein

trisubstituted i ndepen t e ot her by R7, or
Xis W BBOGII8En RSN ERTUOB B 795 o -0
Vis (Eﬂn‘rgﬁ% ﬁérkyrtﬁﬁ%hihﬁh@rn@wewdm m¥er ei n het er ocycl yl

as defined bel ow and i s unsubsti tg or "
R2 adqi R3@re indeeangetiof apeenathriSFe AeRIRICR\PT 6f aaﬁaf%'?‘fdﬁ?ﬂe“ atom,

| de ﬂghﬁ?&@ ﬁg?@ﬁ?@%ﬁ@mﬁ&%@ L IAROT RT, A& -alkyl ene{(o)
R'!O
{Cg-C3lalkylene-C(0}-0-R10, {{q-(3)-alkylene-S{0}-R1E, -{Cq-Ca)-aliylene-5(0}>-R10,

Y is

iz
(Cq-Cr)alkylene-S{0)x-N(R4}-RS, -{C1- Ca)-atkylene-0-{(Cq-Cq)-alicyt,
-{Cg-Cx)alkylene-(C1-C3)-perfluoroalicyl, -{Co-Cs)- -alkylene-{C3-Cg)-cyeioalikyt-R23,
~{C4-Cql-aliy!, wherein alkyl is unsubstituted or substituted one, two cr three times by
RE,
-(Cp-Ca)-alkylene-aryl, wherein arvi is selected out of the group phenyl, naphinvi,

biphenyly!, anthryl or fluorenyl, wherein aryl is mono-, di- or trisubstifuted

independently of one another by R7, or
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hydr ogen at om or -(Cl C4)-al kyl, 5R6 is 1)a

het erocyclyl sel ected out of the group
azabenzi m dazol yl', azepinyl, azetidinyl,

benzi m dazol yl , benzisoxazolyl, benzisothiazolyl,

wo 2006953 0di oxol yl, benzofuranyl, benzoxazol ydgrpieesioeszss
benzot hi azol yl benzoth|ophenyl ci nnol i nyl,

chr omanyl , furanyl i m dazoly!l, indanyl,
1H—indazo|y|, indonI, i soc ronanyl, i soi ndol yI
I soqui nol i nyl, isothiazolyl isoxazolyl

s o ak e Messo GO Biertin peORBehi ot Qefgﬁf* hEloNATKYT

pi !Rﬁ[ll?s%ih,"ié(d or rf?brﬂ)erdtdﬁr‘}yguhsﬁ{u%d Hiiéb\éhderﬂgro'f Bd another by R8,

pyraziny azin
pyR4 ahdi Emadaz ouhgid:penpwn (Iﬂ oaexamihc;ﬂ are qﬂynma&bwwlﬁmenﬁ anyllare

pyri dot hi enyl n I I|dinyI,
pyrrolidi nony%lwdpti%? :g%)q%f)y %h% Finyl, quinolinyl,

Re isquiynol yl hetémya%@ieu@u |0ut 41qhe g#mgra%b%@ﬂhur&%mnyiepmy: azetidinyl,
tetra ydro‘p?/ran 6-t etrahydro-pyridazi nyl,

t ehanairpdagply bmwmzylv! bphzrlmiiuamt,yﬂ 3-bergpdipealyl] benzofuranyl,
hi}%e%ma ﬁe‘ﬂ%thﬂ&ol&l ?rﬁ? M(!g:lé\e}‘l\@ ecr!rﬁ{oq nﬁaggomanyi furanyl,

erocyc uns
t rmswmlyi indaay, 1rhmdpmi¥i,endd)lyi (sbctmmearmhosdndoly{hysdawmhnyl
el e% d out

f
e R R L S
y\heoamiﬂ phahylp@idyh phthaladiny, @Epefarztrﬁfl,lb&knﬂm?ledtendmyl purinyl,
G S T
yikdo ﬂr@dmyi%ﬂmdnﬂh'@nyi pyﬂrnuﬁﬁﬁ, pyrfe(iih INﬁﬁi(QMTrB?\Q{; pyrrolyl,
(R10) - R20, C3- ) - cycl oal - 0- (Cl1- 00- al kyl,

whatrerzating, mquﬁlgvlz@un@bﬂ%gwﬂ?w@ﬂ Btraistgisoqugnoling;
t rﬂeﬁ%ﬁ&ﬁlﬁ“éﬁy%?m 14@%6&%%9@&%%.@52”9!1 eetéeaylhgﬁazam thiadiazolyl,

hal ogen or a methoxy resid
4otiumt, mlmqlfphv\limf@ftnlaml%yl i s unsubstituted or

i Sel Rl Gl b e RRT] ”?ﬁ%i;*?@%’f or

- S(Dﬂemd&ﬂlymf on&OBHIBFHYR70or RS i s haI ogen -

o 1) EStm st g e b of adliE naR%%M

4 Diph&jyhdl kyl ene- O- R10, - Si-(CH3) 3,

éy’?%@%@é&lf) Fg%gl@é\g;e% 2,55’3!%‘01 %i%&r}/s\gl?sti_tlggﬂnd@pendéntly of ane

Sgdﬁl&by\merel nris 1or 2, -S(0)v-NRL10)-R20,
R7 tsvmﬁarlgéerl f:\,/afil)ﬂsrm]ri‘lgnry‘ 2—N02 =0, -CF3; -C{0}-0-R10, -CN, -C{0)-NH>, -OH, -NH3, —0-
CF3,
-C(0 ) N{R10)-R20, -N(R10}-R20, -{C3-Cg)-cycioalkyl, -0-{C1-Cg)-alkyl, wherein alkyl is
unsubstituted or mono-, di- or tristibstituted independently of one anothef by haiogen,
NHy, -OH or a methoxy residue, or -(C1-Cg)-alkyl, wherein alikyl is unsubstituted or
monao-, di- or trisubstituted independ'entty of one another by halogen, NHy, -OH or a
methoxy residue, or -502-CHz or -503-CF3,
R8is halogen, -NO2, -CN, =0, -OH, -CF3, -C{0}-0-R10, CO)N[R21)-R22, -N(R21)-R22, -0-CF3,
-(Cg—Cg)—cycloa!kyi, <{Cg-C3)-alkylene-O-R10, -Si-{CH3)3, -N{R10)-5(0)y-R10, wherein u is 1



-C(0)-R10, -(C1-00-al koxy, phenyl, phenyloxy-, -(Cl
-C3) -perfluoroal kyl, -0-R9,

" -NHC(0) - N+ R10, -N-1-C(0)-NH R6, -N(R21) C(O) R22,
4C0- A4) - al kyl--C(0)-0-C(R9, R11)-0- 5C(0)-

: WO@Q%IJ@Q?L al kyI C( 0) - 0- C( R9, Rll) 0- C(O) 0- m(?T[EPZOGGIGMZ:m
-NH C(0)-0-R10, heterocyclyl, wherein heterocyclyl is
defined above and is unsubsiituted nono-, di- or
trisubstituted i ndependently of one.-another by R7, or .
a residue fromthe follow ng |i st HO N, k NH N
TQriQNs- 8,090,810, WhdreiA r@s A o N-5{0), BI(RIONRDO, wREErie0nE 1R2Q,
arethe sane or different and are i ndependently of one
andPhRio, hydrogen hal ogen, 401-CO-allryl,

(ﬁ c%}ky?' @( ko égl(ﬁ‘ ﬁﬁ)pf?e'nb%ky. f’ﬂg%&ﬁi@b%&'@s -O-R9,
4CNHQ@N@§LMO| NHGo Rk -rRey-Rlrea)-&ul-r22, (ql) C4)- aIkyI-C(O} -0-C(R9, R11)}-0-

)-al kyl ene-aryl, erein aryl

5 de:m HRA2, -hdyealkyld(HOyI(RY, 81 UFEGBEORIDL-SIH- (a&@) -0-R10, heterocyciyl,
substituted one, two or three tines 15i ndependent of

egﬁwrm h@progyiﬂglde@()echqh@yq: an%gm@@g:ﬁtl{y,ted mono-, di- or trisubstituted
eﬁi/ig bP@Aé%fi the? I!‘méfed ﬁ)es;ahgﬁbﬁr{ﬁe ﬁﬁ%@h&%ﬁ?' yl,

mher er oc fined above an

¢ het ro&ycl yl i scunsubst i tuged or Osubstituted one, tvvoo

0 nmes epgend o]'5) e,aélh Q@WGbyo 0
)L'ng E /AglNégtm: %-4 ¥l oal kyl vand },_T
Re1l ar eche sa’me oH di fferent @nd aRad%i nde endéntly

one anot her hydrogen,
H O L0

\gN—AOHO \(%O\(\/OY\foﬁNHﬁ\NH
\/U\NH N)L JL &' /%/ /lN/_

10 N=N
R10 and R20 are the same or dsﬁerent and are mdependent!y of one anbther hydrogen,
halogen, -(Cq -C_ﬁ)-al kyl, -{Cp-C4)-atkyl-OH, -(Cy-Cq)-alkyl-0-(Cy-Ca)-alkyl, {C1-C3)-

perﬂuoroafky!, «{Cp-Cs)-alkyl-(C3-Cg)-cycioalkyi, —(C0~C2)~aikYEene~aryl, wherein aryl is as

, wherein Me is methyl,

defined above and aryl is unsubstituted or substituted one, two or three times
15 independent of each other by -{C4-Cg)-alkyl, halogen or -(C3-Cg)-cycloaliyl, or
~{Cp-Co)-alkylene-heterocyclyl, wherein heterocyclyl is as defined above and heterocyclyl
is unsubstituted or substituted one, two or three times independeﬁt of each other by
~{C4-Cg)-alkyl, halogen or -(C3-Cg)~cycloalkyt, -
R9 and R11 are the same or different and are independentli of one another hydrogen,

20 ~{€1-Cglalkyl, or together with the carbon atom to which they are bonded they form a _

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

ﬁ12 is -{Cq-Cg)-alkyl, -(C9-Cg)-alkyl-OH, -(C1-Cglalkyl-0-(C1-Cg)-alkyl, -(C3-Cgl-cycloalkyl,
-(Cq —Cﬁ)-aikY!-O—(q —-Cg)-alkyi-(@—(g}cycloalkyl, -(C1 -Cg)falkyl—(C3—Cg)-cycioalky!, wherein
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204C1- 00- al kyl , or together with the carbon atomto

whi ch#t hey are bonded they forma cycl opropyl,

cycl obutyl, cyclopentyl or cyclohexyl ring, which is -

unsubstituted or substituted one, two or three tines
wovaoddh92s68Nd R12 is - (‘Cl-C6)-al kyl, -(01-C6) pakkybootbészss

-(Cl1-C6) - al kyl-04C1-00-al kyl, 4C3-C3)-cycl oal kyl,

- (C1-C6) - al kyl - (C3-4-cycloalkyl, wherein WO

2006/ 122661PCT/ EP2006/ 004255 12 said cycl oal kyl ring

IS unsubsti tuted or substituted one two or three

time -OH, . - 0- )
| (e ottty Yy B, (o type fmes by 01,
(ﬁQ(C{QQ J-adiykyd |10 or - (C3- CB) - cycl oa| kyI

are unsubstituted or .nobno- di-

G1 ist eﬂﬁzé‘smmlkvlsmweécyw@ﬁ@au@hwwrm @m@ a%len%pr 37 C)-cycloalkyl

ydr og N at om
" e s stielor Raer B4 Eyrba R pispPRdsngyofpne another
gg?pmg di- or tri substltut ed
pendently of one .another by R8, 104)-(Cl

R13 l-"C’S)) pé‘rYfiFQ%‘i‘éT&Fkyl 5) phenyl , wherein phenyl is

ubsty Hﬁg d or nono-, di- or trisubstituted
|n ep eng of one anot her by RS,

(Iho CA{Cq %kglkxémhe@m&yi t&mmfrhtu@garur@or@) hiydqfé@%hstltuted
atom 15 C4)-al k ein al kyl is
unsubst'l‘ggﬂ‘fége e %rﬂ '%“Eﬁr bygﬂs trisubstituted
m@epen@q% -YerffioreflRylanot her by R8, or phenyl,
wher ei n phényl is unsubstituted or nono-, di- or

t r s)s ubgthiehylt wbkreindbpmnh dsemsu bstmtﬁted nemanoi tiepr trigulRgiuted

[yl, wh i
heter oc?‘g‘?%ﬂ'gﬁ:@yg’?ﬁ&%ﬂo d bg geyand |§r$|r12ubst i tuted

Oor )MNO{(y-Tl-alk@énd- 0-R$Y e rdini ReBl isi ndependent ly of one
anot her by RS,
a) hydrogen atom,.

b} -{C1-C4)-alkyl, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by R8, or
) ohenyl, wherein pheny} is unsubstituted or morio-, di- or trisubstituted

independently of one another by R8,

d) -CF3, ot
e  -CHR,
f} heterocyclyl, wherein heterocyclyl is as defined above and is

- unsubstituied or mone-, di- or trisubstituted independentiy of one
another by R8, '
7 N0,
8 (N,
9) -505-R21, wherein sis 1 or 2,

10} -SOEN(R21)-R22, wherein tis 1 or 2,
1) -{Cp-Cq)-alkylene-C(0)-0-R21,
12) -(Cg-C4)~a|kyiene-C(0)- (R21)-R22,

© ek
A
L e

-(Cg-Cq)alkylene-N[R21)-R22,



7)-NO2, 258)-CN, 9) -505-R21, wherein s is 1 or 2,
©10) -SOt-N(R21)-R22, whereint is 1 or 2, 11)

- (Q0-A4) - al kyl ene-C(0) -0-R21, 12)

-(C0-CA4) - al kyl ene- C(0) - N(R21) - R22,

WQG@_@)L’Z{ ) - C4) - al ky| ene- N( R21) - R22’ WO PCT/EP2006/004255
2006/ 122661PCT/ E 006/ 004255 13 14) -NR21-502-R22,
15) -S R10, 16) 13

-(C0-C2) al kyl ene-C(0)-0-(C2-C4) -al kylene-O-C(0)-(GC -C
4)-al kyl, 17) -C(0)-0-C(R9, R11)-0-C(0)-R12,

516%) - ( Qer:G)0g!Rey| ene- C( 0) - 0- ( C2- C4) - al kyl ene- 0- C(0) - 0
-(01-C6)-al kyl, 19) -C(0)-0- C(R9, R11)-0-C(0)-0-R12,
2005) - (CBR™Y) - al kyl ene- (C6-Cl4)-aryl, wherein aryl is

S perggernnsre BOEo SN aM AR M LA oo
di 70" -té(o).'yé-@gkii,t riybago)hyi2R8,
1021)- (C0-C4) -al | cyl ene- het er ocycl

C |, wherein
s el oc{ar Glaikylena£lGErEmba-alixene-GrHa-ai§icSa bk, and
etero I i,nd tl f th
oo Bh e B hIREBEBEZ oY 011 Substi tuted by e,
- (%8)- m@{k)@ﬁy&ﬁﬁﬁ(ﬁmﬁ;ﬁm,w{ér@ﬁb&ws as wéfivediabove and alkylene

al kyi ene and cycl oal kyl are
i ndeperaddatyl greahdepardeniiytoh one amibdrsmsuhstindiedoer momo.di- or

di - o iRk Weed by 1578
10 21)  -{Cg-Cq)-alkylene-heterocyciyl, wherein heterocyclyl is as defined above and
alkylene and heterocyciyt are independently of one another unsubstituted or
mone-, di- or trisubstituted by RS, |
22}  -((g-Cq)alkylene-{C3-Cgl-cycloaikyl, wherein alkylene and cycloalkyl are
independentiy of one an(_)ther unsubstituted or mono-, di- or trisubstituted by
15 RS, , :
23)  -({C4-Cy)-alkylene-heterocyciyl, wherein heterocyclyl is as defined above and is

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

RS, : : :
24) ~(C0—C4)-alky1ene-'0¥CH'2—(C1-63)-perfl_u-oroalkyiene-CHj_-O—(Cg—Q)—alk'yi,
20 25) SOy -N(R21}-R8, whereinwis Tor2,

26)  -Cp-Cyj-aliylene-N(R21)-C(0)-R22,
27} -{€p-C4)-alkylene-N(R21)-C(0)-0-R22 or

28)  aresidue from the following list

0 | o N T 'Y
N0 ' 2 /U\ O-RI10
AP Lo, N O T 8 G B
R10 N &5 H o R0 M TR
)

iy
25 ©

, wherein Me is mefhyl, or
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30

23) -(C1-A4)- alkylene het er ocycl yl, wherein
heterocyclyl is as defined above and is unsubstituted
or mono-, di- or trisubstituted independently of one
“anot her by R8, 24)

WO(Z@%?I%)SI‘ al kyl ene- O CH2- (Cl1- C3) - per f | uor oal kytepr@odaudzss
-0-(CO0-CA4) -al kyl, 2025)-SOw N(R21)-R8, wherein wis 1 .

or 2, 26) 4C0- C4) al kyl ene- N(R21) - C(0) - R22, 27)
- (CO- C4) - al kyl ene- N(R21) -C( -0-R22 or 28) a residue
fromthe following list "O-RLONH |1 NO\ R10A N.ONle

006/ 1226 P2006/ 004255 14 if t
I ORI RS AU T LA AAb D AR 10BN {16k LT s e g toms

t omtrhﬁ;@y WetaRatina tabqw%xm ket a@fﬁdﬂ‘;«lr@!{’ﬂ gHidxtheding,
3-dioxolane ring or a 2,3-dihydro4l, 41di oxi ne ri ng,

mwl«yhh is substitided onps BYp. Srse of W@Ftiﬁﬁ? BLR&H O f our times by
if mFSBRﬁ%%at{acamoFmésﬂﬁ@ca@% ﬁ,%&,pcam@mmg&hsﬁi me 8- membered

atomt can formto
Scrarhmrycrmg; whighgs unsu Wumﬁ qmsiaﬂbgttq:ct @neetwtmr three times by R10,
stituted one, two or three tines by R10, or if two

Rl are attached to the same carbon atomthey can

if twé Rt3nrt egathbe to the3amt carbon Aembbep darhietre fagelier a G- ta Sigpembered
whi ch is unsub tuted, Qr subst it ut one, t or .. ...
{ PhEdonRiaR PRt Ufioinstd S8 R o aueiotSarB imgs by w10
ate@ns to whi ch they are bonded forma 5- to

7- menber ed c roup, rein one of the carbon
R13 g ot it droRyap (g}gs\baregﬂn Towy & ot Wy FFmered cyclic

ni érb@,g%ermmgse& tRé ca?b‘d)rpﬁl‘dfns%ihﬂ@kﬁﬁcy@ihﬂgr@ép ééﬁﬂ)e%i@bt@d from
i sot hi azolidine 1, 1-dioxide; ydr o-i sot hi

1, nifrggen p¥vEen o sgindupgaieded %@tqﬂiiﬁz%w iiothwaqi@meaw -d[01=de 2,5

2&{ ﬂir@@o ié:l{ ‘!lgﬁhiﬁgfr%? gl %:;];tﬁzhhhé ﬁlcﬂﬁude, [1,2]thiazinane

1 Lidnq;»dreo%* U?Z]ﬁuazmdi hslwl@iezié ﬂmdwiiﬁhi‘faﬁﬂhra@me 1,1-dioxide; 3,4-

i’ i»hgdlrg—%l{ggz tl%agnéjll,t}m&(?de?%,]fildlih@ﬁ EH ?’Eﬁ]@ﬁaune 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;
[1,2,4lthiadiazolidine 1,1-dioxide; [1,2,3lthiadiazolidine 1,1-dioxide; 2,§-dihydr0-
{1 ,2,4]thiadiazole 1,1-dioxide; [1,3,4Joxathiazolidine 3,3-dioxide; [1 ,3,2]oxathia_zo¥lidine
3,3-dioxide; [1,4,2)dithiazolidine 1,1-dioxide; [1,3,2)dithiazolidine 1,1-dioxide;
[1 ,2,S]thizid jazinane 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;
{1 ,3,4]oxathiazepahe 3,3-dioxide or [1 ,G,Z]dithiazepaﬁe 1,1-dioxide and wherein said
cyclic grbup is unsubstituted or sﬁbstituted one, two or three times by R7,

R21 and R22 are the same or different and are independently of one ancther
1) hydrogen atom, ,
2) ~(C1 —Cg)-alkyl,rwherein alkyl is unsubstituted or mono-, di- or trisubstituted
independently of one anocther by R7,

3) . -Co-Celalkylene-(C3-Cg)-cycloalkyl,
4} -SOp-R10, wherein tis 1 or 2,
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"Tcl,

R21

[1, 2]t hi azepane 1, 1-di oxi de;
2,56,7- tetrahydro [1, 2] thiazepine 1, 1- d|0X|de
2, 7-di hydro[ 1, 2] t hi azepi ne 1, 1-di oxi de;
2, 5-di hydro-[ 1, 2]t hi azepi ne 1, 1-di oxi de;
2096 { hi adi azol i di ne 1, 1- d|0X|de . PCT/EP2006/004255
, 3] t hi adi azol i di ne 1,1-dioxide;
5-d|hydro[1,2,4]thiadiazoﬂé 1, 1- di oxi de;
3, 4} oxat hi azol i di ne 3, 3-di oxi de;
3, 2} oxat hi azo-1i di ne 203, 3-di oxi de;
54, 2] mgt(ty}aikpilene}((]épﬂ} aty!,dwbeteuiearyi is as defined above and alkylene
,3,2]d|th|azolld|ne 1- di oxi de;
, 2, 5] 2k i la(iqmaq#@tlx frgnwrgf;(qr@gier are unsubstxtuted of mono-, di- or
.3, 4] 9% ;; Z4 hpRe 3, 3-dioxide; 11
SJoxat a2|nane 4, 4-di oxide; [1,5,2]dithiazinane
ﬂ-dlo%hdélpﬁﬁuﬁmﬁmvhladlazepane 1, 1- di oxi de;
3 4] oxat hi azepane 3, 3-dioxide or [1
blde¢#%¥epane 1, 1- di oxi de and wherein said
CyQ I C alk§leHOAMBRE t\ﬁﬂarﬂﬁ heteRe 144 ARG aHoWPand
or )Ithr eﬁ%?ew &E W Fgg pigc?ept he sane or
differ eﬂkyiam:brmirieterﬁ@ielplenmuynw/ffrm enaumaithgrarelynsubstituted or

hydr ogen ato 2). -(Cl1- -al kyl , wherein alkyl is
unsubst PGP eg1 8?%%6?8@%%! E;%JID\TII_I‘ i substituted '
hmwn@@g&tﬂey with tRORitrege! 418 tawHth the) are bonded can form a

) -al kyl ene- ( C3- - cycl oal 304) - SO R10,
wh B G dicFiSk Fog) tho Bouperemi A-asi BoRrels J0umBb4s

15dé)zeﬁa(15:0r @@Dazéﬂ ey b @Qﬁaz@ qléﬂ)dla@éﬁihe, n\‘mﬁﬁcﬂé m@faYéline,

is as defined above and Fﬁ ene and aryl .
i nireiderpidine) §0thraé¢ffﬂflfﬁe isaﬂmmne asoxazgling isoxazoliding 2Jpoxazoline,

[1,2
2,
[1,
[1,
[ 15
[1
[1
[1

| mgﬁ\o%&h&i&uﬁél ele ngﬂ'éF%Hef Hg@?hgﬁ‘i ?Zhaz@ﬂane N-methyl-piperazine,

8) n(mm)z [aj4k)9(hzepend;ét4ax@zr5m;ﬂeyp;nemmﬁemmendme pyrazine, pyrazole,
L SHIGHE Sl MRUARS PDENE RIS O, §Piiine,

roc JRET AN
u n $ubslidmoﬁeedyrmimmmahyd d:pyndmei tetraaiins téttazblegthlyolRne,

R21 d, R22 togeth th th 1.t m t .
RIS B A3 & e S e priBe  } 37 riazote or
f r am4-HRz@e Qvtier6iA e Mkero@ Rt fifg RRinsulstu@stidrenono-, di- or

dloxa i ne #E4 di azepane, 1, 2-diazepine,
1, B gﬂ@fﬂd R79, 4- di azepi ne, imnidazole, imndazoline,

r23i Midaaalded iy, -06 oF li-@zeljidiyle. isothiazoline,

i soxazoli ne, |soxazoI|C||ne - i soxazol i ne,

IKeta@éﬂl!’r@QWrtﬂﬁimé(QIp@ﬂdilﬁ@fa@épm, ?lperazme [1,3]diazepane or

N-net hyl 11, 4] di azepane, N-nethyl - pi perazi ne,
nm[ph]d.az@ﬁ;{el 4loxazepane, 1, 4-oxazepine, piperazine,
razol e, .15pyrazol i ne

Ia_:ﬂcljfll gg ﬁéP X aziitg%qn’%oncbyqi, dripRe WFP%’ZI&F% independently of one

| pyraheih%r bPMIdrel i di ne, |
Mis -(Cq-Cglalkyl, {(x-Cglalkenyl, -(Co-Cg)-alkinyl, -(C37C5)~cycioa!kyi, -(Cg-Cy)-alkylene-aryl,

Yis:

wherein aryl is as defined above, -(C4-Cq)-atkyl-{3-Cglcycloalkyl, pyridyl or piperidiny'i,
wherein piperidinyl is unsubstifuted or substituted by {Cq-Cg)-alkyl,

hydrogen atom, halogen, =0, -OH, -CF3, -({0)-0-R10, -C{0)-N{R10)-R20, -N(R10)-R20,
-((3-Cg}-cycloalkyl, -(Cg-C3)-alkylene-0-R10, <{C1-Cg)-alkyl, -{(C1-Cg)-alkoxy, p-he-n-yi, -0-R9,
-{C4-C3)-perfluoroa iky_i, -0-CF3, {Cg-Cq)-alkylene-((0)-0-C(RY, R11)-0-C(0)-R12 or
-{Co-Cq)-alkylene-C(0)-0-C(RY, R1’1)-0—C(0)—-0—R12, |



pyrrolidinone, pyrroline, tetrahydropyridine,
tetrazine, tetrazole, thiazolidine, thiazoline,
t hi onorpholine, 1,2,3-triazine, 1,2,4-triazine,
1,3,5-triazine, 1,2,3-triazole or 1,2,4-triazol e,
wherein the heterocyclic ring is unsubstituted or
mono-, di- or trisubstitutld by R7, 20R23is hydrogen
atom -OH or -0-(Cl-C4)-alkyl, & is azetidine,
pyrrolidine, piperidine, azepane, piperazine,
in all it HeBpdbmeepames ard hikjutdnaze@aneny mwhiey Eidrits@hydigogically
sg@g%% uted or nono-, di-, tri- or tetrasubstituted
tly of one another by Mor Y, 25M
i s-(Cl-C6)-al kyl, -(C2-0C6)-al kenyl, -(C2-C6)-al kinyl,
- (C3-C6) -cycl oal kyl, -(Co-C2)-al kyl ene-aryl, wherein
aryl is as defined above,
5 3) -(Klpredont alséydurd &1So @@tefgpc:l(maidw\ﬁs, ofigpe fadyiuiagy wherein
' pigerldlnyl wherein |per|d| i s unsubstituted or
Xis  subet pygeredr thy f&ﬁﬂﬂéﬁ Fet Gidyr| or I—é\hydr ogen at om

v Rt T g

R2is -Hyd8sgén atped,0al kyl , - (C0-C3) - al kyl ene- O R10,

R3is %gydage)né%nlé y{gpfiﬁ)uag%y&%‘%(%} %h%g} ;5 am{r!ehe—{i{% ﬁﬁw RZ_, B
10 %%cg%kﬁle{%y gﬁg}q&é{%cﬁ R&?& @éﬁdm@%c%%? F%;%%% SO

| flkg] kel dgpalkiienesi0)s ot G {t@Cﬂ&ii@Mem&gx@lhaﬁubﬂ&ekﬂpf

in any ratio, and its physiologically tol erable

sdlg-&)- amiﬁﬁﬁégrig}e@emixﬂr?éél, dSufg-adifvsovheedima M it ensubstituted or
conmpounds of the fornula I, O?reln X i ssul

owaénd‘of” Db Bt AREp R0 e Ahetner BRRE. po'Cqhalkyiens.
R‘%«! ’ E“%g{]‘-(‘)”a b &né&&gﬁ[} & 5%8{19 r(%nblneisﬁ) uﬁ%dqmie;aendentiy

15 bm?e(‘a'ﬁ)ati&:lr hy R& ne{G(Q)-a ik Re; heterocycivi wherﬂm heterocyciyi is as
' -(CD- C3) -al kyl ene-C(0) - N(R21) - R22,
1@e@r&@-k@m md@t@fﬁéﬁ@(‘@}i DREEONC-(@perdgyubslifued infrneggently of

@ 5%% k# G- 63) - al kyl ene- S(0) 241- C4) - al kyl,
F 1 F Kyl ene- S(0) 2- phenyl, '
RE is - (FEBr@H)lylavkybioretq Cycig3) S@Eﬂﬁﬂ ooy Q)‘ahkgnopp azabenzimidazolyl,

e RN Gl prA SR beaiagely, 1>

20 nth&ﬁzndmibly @Eniofursmbéienmmﬁdiyi bdwénamm,lbynmfth iogesrnyt,
anot her

b -al.kyl ene- o . nyl ,
o HotORy s S A e diradazoy iRBHLY
t r;g&Hbﬁ%anWts@ﬁkdbﬂﬂ%ngmd@smyl Ms&tﬁ@&oz@*nso@ﬁ@zpthﬁmw BBnyi,
or -( -CA)-allcerne-heteroc c

heemngagpd | faphihyrigigyl d@ﬁpr%é‘&vb@ﬁw)(vérwewgmwgh RGN
ano?ﬁrﬁﬁn%yﬂ%ﬂwﬁﬁvl teb iR T e qnyhﬁQI?P %&Q%]W Wbz Soyridy,

I's heteroc cl'y
hepwsidognidazplyl ,uwrxé@@@%mvﬁwnmmtmi gwautpihlenvl pyrimidinyl,

azaﬁ%ﬁ%lnm %l;%i%é/dny pyrrolyl, quinazolinyt, guinoiiny!, gquinotyl, guinoxalinyi,
tetrahydroisoquinoiinyl, tetrahydropyianyl, 1,4,5,6-tetrahydro-pyridazinyl, tetrazolyl,

[
L

thiazolyl, thiadiazolyl, thienyl, thiomorphoiiny! or triazolyl, and wherein heterocyclyl is
independentiy of one another unsubstituted or monc-, di- or trisubstituted by R7,

30 R7is halogen, carbamimidoyl, -NO3, =0, -CF3, -C{0}-0-R10, -CN, -C{0)-NH72, -OH, -NH>», -

CF3, -CO-N{R10)-R20, -N{R10}-R20, -{C3-Cg)-cycloatkyt, -0-{C1-Cg)-alikyl, wherein alkyl is
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azepinyl, azeticiinyl, benzim dazolyi,
benzi soxazol yl , benzi sot hi azolyl, 1, 3-
20benzocti oxol yl , benzofuranyl, benzoxazolyl,
benzot hi azol ylI , berlzothlophenyl ci nnol i ny
WERPGHE0Y , furanyt, imdazolyt, indanyl, bermpasoness
‘1H i ndazol yi, indolyl, isochromanyl, |30|ndolyt
i soqui nol i nyt, isothiazolyll7isoxazolyi,
ket opi perazi nyl, norholinyi, naphthyrldlnyl,
oxadi azol yt, oxazolyt, phenyl pyri dyl , phthaiazinzt,
pi maemia;ztm}gd gr rmrp:e,rdnmrrtmubspm@qd !ddwhderﬂ)wﬁ)ﬂt ay¢ another by halogen,
pé\‘ﬂaz | (?% r’rﬁ ﬁéﬂr@%g‘d%@% ;f(‘éz g%ﬂ ’wh@?@fr{ ﬁMlls unsubstituted or

PYihértd- ARYdritfRuBiitited .Wédeﬁd)éd%ly%whe aMérrﬂw%ragén NH;, -OH or a
pyrrolidinyl, pyrrolidinonyt, pyrrolyl qui nazol i Ayt

qunﬂbbxynydidueqw -80}-vH3 oqworzeo@] i nyl,
tetrahydr0|squ|noI|n , tetra déﬁgyranyl
R8 is 1, hplage0 T&t-@unh Gy, diPho-RihzE ﬁng a2} 1-R22, -(C3-Cglcycloalkyl,

sl PhitensrorRi BT S 1B r@;vtu*?é?%%p%@hdd%@ﬁ
e SRBOTI L, SR Sl B2 dihmbrici o
N%aikwg/ phc@gf §hecn(y(i)z§x§lz(m§aq>erfn@%au?q@ cgzalaﬂc O)-Oi(R9, R11)- |

- (G@BRizycl oal kyl , -0-(Cl-4-alkyl, wherein alkyl is

Vﬁﬁﬁ%o%%géﬁﬁﬁ%%’ SERPoGPRLE oGRS it By Brcoromz,

gtéﬁg 1@3& k-;?iﬁﬁrbr N ocyci WRbrefh mérha%m%u@mﬁd aBbve and

wher el n aIk [ I's unsubstituted or

FTDdOﬁJeremdieter&chlﬂrs mdbsdnride e ol dnﬂdaaﬁeﬂlﬁﬁtzbgtltﬂfed onmono- of
an r]er b%’r hal_ogen,- NH2, -OH or a nethoxy residue, or
s Yf’goz CF3, 5R8 is hal ogen, =0, -OH, -CF3,

R10 alﬁ( I@O‘a@é)} R10; tﬁ:es@?r%)or“ﬂ@éﬁt‘alﬁa%ie m%ﬁ%@%ntw one ancther hydrogen
cycl oal ky

N{tmfﬁ@ba HeD) ﬂﬁ@ﬁ@ﬁ)fﬁi%éﬁ(z{em -a{Ky}- QH,mefwalkﬂgﬁﬁxfﬁ J-atkyl or
0) - R20,
mg&l}gb?f%@"%‘k@r‘”é‘cﬂ Cé(“’%jr‘/"’r%?d@ &8 8(“‘8@3%61? kyl, -(CL-
R9 a%klﬁ%oxzer %gﬁr/éooar cﬁmﬁ'@w zﬂ%are mde?enden of ong another hydrogen,
R140+Ca)-alRylOpr tmegheﬂ\gtmﬂﬁgarbonﬁi wﬁlph Flzgg:@ are bonded they form a

Néy)d 21@%\?2@;@% cydépe@p? 2’ cyck”qg@& %go @h&i\% ura,srubstltuted or

heg aisaeydel ode, tbhRtidleB iR By R GhY 1 |15 as defined
above and wherein heterocyclyl is inde endently

R12 t§né aﬁaitaﬁ@k {emakpbio @t -a-Car-a o aRe O&mf 3Hs ¢ar€ﬁ)€tf~oaiff-,
Prdeptrabier0 i EloR R Bl Geldomihetsco
P?%%ﬂ)%j_, ,\év?ugﬁnéﬁﬁed %HF Jl(yi &§g ‘J kyFStﬁqﬂ@( b Uelstituted one, two or three

(ﬁEEQB?Amerfluoroalkyl or
C3- - | oal kyl, RO and R11
~ar éé)ﬁicoscé}é%lfﬁf Eﬂ)ef g er eﬁ?) a%ca(r)g [ %dependgﬂt |y of one
61 :@”gt%@.{ bﬁgﬁ%%ﬁﬂ({c%téh Qlilf%iﬁz@ﬁ%i Whét¥ih - %g—'ﬁgté?ﬂﬁéd&‘%fr _WsTd)-cycloalky!

atom ey are ed they forma
are unsubstituted or mono- di-, tri- or tetrasubstituted independently of one another
by R13,
R13 is a hydrogen atom, fluorine, -(Co-Cq}l-alkylene-N{R21)-R22, -(Co-Cq)-atkyiene-C{O)-N(R21)-

R22, -{Cy-Cq)-alkylene-0-R22, -{Co-Cy)-alkylene-OH, -(Co-Ca)-alkylene-C(0)-0-R21,
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cycl opropyl, cyclobutyl, cyclopentyl or cycl ohexyl
ring, which is unsubstituted or 20substituted one,
two or three tines by R10, and R12 is -(Cl-05)-alkyl,

- (C1-C6) - al kyl -OH, -(C1-0Cs)-al kyl ene-0- (C1-C6) - al kyl,
wo6e3n8)r cycl oal kyl , PCT/EP2006/004255
- (Cl- CB) - al kyi ene- 0- (C1- 4- al kyl ene- ( C3- C8) - cycl oal kyl

, -(Cl-C6)-al kyl ene- (C3- C6) 14 cycl oal I ryl, wherein
said cycloalkyl ring is unsu stituted or substituted
one, two or three tines by -OH, 25-0-(Cl- C4) al kyl or

wridoarfess i T O erntodare Rl IR o ¢
u E-S(g g%} %Jk\}ft\ﬁq?rgp gﬂgﬂ@ hnglb?stituh{t)i'ydr 'n‘ilfnot Ql‘i f@%ﬁﬂ:ﬁhtthi&& ed

_ ently o e anot her is a
hyddggaﬂeraty@ﬁbné antaRdmng, RB

§ % f@h% kﬁ kylﬁg E& N RZ %QIFG’CB@@ is selected out of the group

i E% ﬁ%qp?x}t%&%p@@%&&g&%ﬁﬁuo%] gh(!f%’ilkﬁ@ﬁe gﬂ  aryl are
20i06¢ERAG Bl RCHH ERRADE) OO4REftddBor mono-, di- or trisubstituted by RS, or
'%—%ﬁﬁ% BN ROTes Byteictan s as detined oy g alene

trs Saedf, A feréth m.‘ﬂegic?dﬂ ard! mgéﬂé\%% StondBhGther ﬂisu%s@ifuted of mong-, di-

titute epen y of one anot her
- (@OrigptitatadyiyRBe - (06 Cl4)-aryl, wherein

- ({FRy ; [ 1t0 8-
Rk PSR i HOE AR BEN b0
aI kyinbered anticarijd rlrm, afhlchammsublﬂmmtb@ onfubemtdmtfmno or three
tsub%yl ted or nono-, di- or trisubstituted by RS,
y%al kyl ene- heterocyclyl, wher ei n

R13 \i;\rhﬁi !Bt@ge}tﬁérwhth mealsonldﬁblmmh thbpare ban@hda‘bhy Iaem:mddfﬁe 1,1-
rern terocycly e n not ner
QBB e e g pE Hrd TP e BAoKg figus and
10ivherktinRaiBkoud is uadubanhed dr@uisshan&ﬁm @rawb @me@b@mf
they can formtoget her

a
R21 angt @;mrdémmdﬁ@ vmn@ﬁnw@emﬁiﬁ%@{ 9&41%*6"?&“ are
Su@StltiH,H miwo or three times by R10, or R13
R3 to ethervvlththe atons to vvhlchthe are X
boAded ffmqﬁ -akylswhereiazdiyl giunsubstituted or mono-, di- or trisubstituted

di oxi de, zi nane 1,1-dj oxi de or

[1, 4, 3]‘89(%1%5 E’r‘igﬁgeﬁ“%h%%'ﬁ de group -and 15wherein

faB)d gr- {Udlf[_})vﬁi kylesalh&biobytye dvifkeis H@&fdc?dhﬂ ockiROBtiAlted ¥Omono-,
i mes

di or trlsubstituted by R7,

4 -{Co-C3)alkylene-(C3-Cglcycloalkyl,

5 {C1-G3}-perfluoroatkyl, or

6} -(Cg-Ce)-atkylene-phenyl, wherein phenyl is as defined above and wherein alky!
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
heterocydic 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-{1,4ldiazepane, N—methyi—piperazine,

‘morpholine, [1,4]oxazepane, 1,4-0xazepine, piperazine, piperidine, pyrazole,
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R21 and R22 are independently. of one another
identical or different and are 1) hydrogen atom 2)
-(Cl1l-Co6)-al kyl, wherein al kyl is unsubstituted or
nono-, di- or trisubstituted i ndependently of one
anot her by R7, 203)-(C0-C3);al kyl ene-heterocyclyl,
wherein heterocyclyl is unsubstituted or nono-, di-
or trisubstituted by R7 4)
- (C0- ) -alkylene- - ?gcloalk ’ g i
PEQ@@S?»WJ@F‘P FAiRE BN 1P py gt @)3 pyrrolidinone, pyrroling,
g}g ayiidinel fRgzd Qﬁlﬂio&na‘i’)’(&efrﬁézﬁ i emyinoipholi®:, 1,2,3-triazole or
ned above and wherein al kyl 25and phenyl are
|hdéﬁ@ﬁdémtly from one anot her unsubstituted or
- | 2. 0F by R7, R21 and R22
Srhgfiboggﬁ ato%h (H]&érs %R#L@Jggﬁgt o?/n to which they are
bgﬂgﬁqmcgge@ghgbap@@mﬁﬁbcycI|c ring fromthe group
azepi ne, azetidine, 1,4-diazepane, 1, 3-diazepine,
1 whercth 68 pinnebstitutidcta Toine;, d-swttisubgidtutadandependently of one
zol i ne, ,isoxazolidine, 2-isoxazoline,

i sox
SGR%t%SWB’r ¥ ne, ket opi per azi ne,

N—(ﬁ?tﬁ)ydikyﬁ yddsib@z araneor pyriet.hyl - pi per azi ne,
nDrphollne [ 1, 4] oxazepane, 1, 4-oxazepi ne,

in ali s ptertmzsnmenf pirpepidinies thereof i1 2y rati apg ita pasiolrgically

Rlisqj SEpdy

pyrazolidi pyrrol e, pyrrolidine, pyrrolidinone,
J?*Eﬁ“ﬁ%{ ‘tetrahydropyridine, tetrazole,

thi azoliciine, thiazoline, thionorphohne, 12, riazole
orThle pre<dnt Jlécﬁz%g}eealso%%lt@ B Yok egerbuationt the @hirata la, wherein
-04C'1-C4-al kyl, 5& is azetidine, piperazine or
plperldlne whereghyn & is unﬁlbstltuted or nono-, di-

or trisubstituted!indepe ent y of o anot her by M
and NI Fé~(er: ks%t) I (3

E P Lopyl henzyl or
pyridyl, \ nall its Btere0|éoner|c forms and
m xt ures t hereof inRany r@io, and its

hyS|oIog|caII 10t ol erabl e salts. 4)The present
PN Pef¥t es to the compounds of the

r2 id ORfth@nlBomWher ein
R3is a hydrogen atom, -(Cg-Cafalkylene-C(O}-NH-R6, {Cg-C3)alkylene-C(0)}-N(R21)-R22

-{Cg-Ca)-alkylene-C(O}-R10, -{g-Cs)-alkylene-C(0}-0-R10, - -C3}-alkyiene-${0)z-phenyl,
-{Co-Cglalkylene-(C1-C3)-perfivoroalkyi, ~{Cy-Cs)-alkylene-{C3-Cglcycloalkyl,
~{C1-C4)-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R8, -{{g-Cyl-allylene-phenyi, wherein phenyl s
unsubstituted or mono-, di- or trisubstituted independently of one another by RE, or -
(Co-Calalkylena-heterocyciyl, wherein heterocycivi is as defined below and is

unsubstituted or mone-, di or frisubstituted independentiy of one another by R,

R61s  heterocyclyl, wherein heterocyclyl is selected out of the group azabenzimidazolyt,

azepinyl, azetidinyl, benzimidazoly!, benzisoxazoiyl, benzisothiazolyl, 1,3-
benzodioxolyl, benzofuranyi, benzoxazoly!, benzothiazolyl, henzothiophenyl,
cinnolinyi, chromany!, furanyl, imidazolyl, indanyf, 1H-indazolyl, indolyt,
isochromany!, isoindoly!, isogquinoiinyl, isothiazolyl, isoxazotyl, ketopiperazinyl,

morholiny!, naphthyridinyl, oxadiazoly!, oxazolyl, phenylpyridyl, phthalazinyl,
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0 R3, (l1la) R20 Rl is chlorine, brom ne or
‘nmethyl, 15R2 is hydrogen atom R3 is a hydrogen atom
- -(Q0-C3) - al kyl ene- C(0) - NH R6,
4C0- C3) - al kyl ene-C(0) - N(R21) - R22, - (C0-C3)-a | kyl
weERRs/S200- RL0, - (Co-C3)-al kyl ene- C(0) - 0- R1BCHERDIB6/004255
-C3)-alicyiene-S(0)2- phenyl,
- (C0-05) -al kyl ene- (G - C3) - pgril uoroal kyl,
- (C0-05) - al kyl ene- (C3-C6) -cycl oal kyl, -(CG -C4)-al kyl,
wherein al kyl is unsubstitufed or nono-, di- o

r

tri i tut ed. 20j I . her.: eI

' DB RI iHiog bR RT BB b R Gy AP FhridinfTbyriay!

u ngiidim' miijdamdbllad pw}domnﬁyl pyhidopgrimiding iysittothisngdpyrimidinyl,

i nde nt . one_ an . .
BN Ryl noREeyfaE Btlna e nu Rt wingl quinoratiny!,

i $etfeﬁyd©ﬁsio?ﬁ?oihﬁl @Mka&%opgrauﬂsubsiﬁtém}e,drcemyﬁmxigyi,tediazoiyi,
or trisubst| ende o] n t RS .
Réhiazo! ﬂet?@.d@é ¥ %eenvaﬁﬁwapw%@ty]@ % E’?PGSW%Q whgrea peigrocyciyl is
Olﬂrﬁde%fendéhﬂ?r of ﬁé&n@ﬂﬁ%ﬁ%‘bﬁ‘ﬂﬂ%t@?@'m’dnﬂ- 2daz mmtuted by R7,
azeticiin benzi m dazol y benzi soxazol

R7 is hdwlogel T 4401 O) 0@@:%%&%%&&% Hzaeﬂ{& ur anyl |

oo AR AR CEED M BETESHEL DA i o
1REQERGRLY (ljr'mér{bd Qilf*yclr Trliﬁ%%%%ndérﬁ@'oﬂgr@ Mother by halogen,

i soqui notinyt, 1sothiazolyt, isoxazol
ketHgpiQieorzinatbyy mudimbr if4-Cs ra&ﬁhmﬁryreﬂrdaihxnls unsubstituted or

\‘;%?d' az;ﬁl % 2@%’%%%@9%@5%@ M& o anothé? allogaezﬂl» R ,-OHora

methoxy residue,
R8is halogen, =0, -OH, -CF3, -C(0)-0-R10, -C{O}-N{R21}-R22, -N(R21}-R22, -{C3-Cg)-cycloalkyl,

-{Cy-Ca)-alkylene-0-R10, -(Cq-Cgl-alkyl, -{C1-Cgl-alkoxy, phenyl, phenyloxy-, {Cy-G3)-

perfiuoroalkyl, or heterocyciﬁ, wherein heterocyclyl is as defined above and wherein

heterocyclyl is independently of one another unsubstituted or mono- or disubstituted-
by R7,

G1is  HC-C4)-alkylene, wherein -(C-C4)-alkylene is unsubstituted or mono- or disubstituted
independently of one another by R13,

R13 is a hydrogen atom, fluorine, -{Co-Cyq)-alkylene-N(R21 )—RZZ {Co-Ca)- alkylene- (0)-N{R21)-
R22, «(CO‘C2)~alkyiene-0-R22, «Cg-{4}-alkylene-OH, -(Cy-Cq)-alkylene-((0}-0-R21, or
-(Cq-Cyl-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 [1,4,3Joxathiazinane 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} -{C4-Cg)-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R7,
3) -(Cg-C3)-alkytene-{(3-Cgl-cycloalkyl,
4} -(C1-C3)-pertiuoroalkyt, or
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pi perazinyl, piperidinyl, pteridinyl, purinyl,
pyrazi nyl, pyrazolyl, pyridazinyl, pyridyi,

pyri doi m dazol yl, pyridooxazolyl, pyridopyrimdinyl,
pyri dot hi enyl’, pyrimdinyl, pyrrolidinyl,
pyrrolidinonyl, pyrrolyl, qyfnazollnyl qui nol i nyl,
qgui nol yl , qui noxal i nyl, tetrahydr0|squ|noI|nyI
tetrahydropyranyl, 1,4,5,6- tetrahydro pyrlda2|nyl,

i ﬁ?:g%?kf%cqﬁfﬁgX LMty g bt DR s e RO M an wherein.
het er ocy ',li l Iph%’? Qr%riﬁ:gﬂv_ ch¥ferftly ORI, unsubstituted or

unsubstl or tri subst ituted by R7,
R7 is hmbaxgm ortfisubsi@®d byQ{OPr 0- RLO, -CN, - C(0)- NH2,

1 2ol 86 kit e B oM R ey

| Sheterocyclic ring fro RSB D ﬂuﬁ@lﬂymtpmme or rdonhohne

R10 tﬁé_{h Eg@%g' ggkﬁgséﬁﬁpeﬁggnnf@{éﬁéw%g@] 8[}@\/ gfroope anather hydrogen
4 LaliysoHn Bl RE0GT1-Cq-alkyl,
C;fogphg \Agﬁjsaﬁggt ﬁ%%gdedepen I()eniklvy of qc;n{(;e4

anqt{leﬁ_pbmub@bm@aﬂ (CHLg 2 kv Ehd-{05-Cgl-apeodiply resi due,
R8 is hal ogen, =0, -CH

R9 an@R0) atd( R2 1)th§e2‘2ne owiﬁgqtm&arﬂ%@geww 9'§:q>r5:aang§}'|er hydrogern,
- ( %Y@aikgl I?oxggﬁf)‘g“e"%ﬁve @ 7@@%{1 ;@Wﬁyclh they ar:)% bonded they form a
innger Q@idbiky, @Eioﬁ‘@m b?%y@dhéky! rivgawigEinis unsubstituted or
heteroog 1'1s as defined above and wher ei n
heﬁéﬁ’@@gﬁ@&%e e ﬁfﬁh@Sé'ﬁtféﬁb’WGo?" one anot her
R‘iZLi‘snSég ?Q)aﬁsg a 219008, R @g 'a%égbgidqté-g? DY cRT-cfeloallgl,

ene i's
unscqli)@g Lawte%d-oqq tr@gms @g Fg%)@#mwvt E{tﬁdsﬂaﬂd/memem}mieaikv
of ‘one anot her by 3 is a hydrogen atom
f | wdetaiesaid (y&ai@ﬁ)rml 1#.<tyrisemsetm(ad2)1)summted one, two.or three times by —
-(CQQ- C4) - al kyl ene- C(0) - N(R21) - R22,
-(C0~C2) - al kyl ene- O R22, -(CO- C4)-a| kyl ene-OH, =~
- ( QoG g-alickiyk emg- C( 0) - 0- R21, or -(Cl-C4)-al kyl, R13
and R3 together with the atons to which they are
Gy boratetidife pinerzingor hipgddinedi ne 1, 1-
di oxi de, [1, 2} thlaz ane 1, 1- d|o
[1, \Hh%‘%)@gt‘%ﬂ"é‘il?sﬁﬁﬂ ar MoRF PPt te&%ddbopé?%‘ S¥qiopsomyl penayl or

sal%rggoup I's unsubstituted or substituted one tine

, R21 and R22 are independently of onge anot

in a!!déﬁtar@casomﬂc Hirs @R AYXeisE t BPTEOH Y 2RY &T@g%'i‘ff'éft @l’ﬁ"og’ﬁm”y
(quﬁe%)l 5I kyl wherein al kyl is unsubstituted or
nono-, >2Sr trisubstituted

'|ndependently of one anot her by R7,

303) - (C0- C3) - al kyl ene- (C3-C6) - cycl oal kyl ,
- 4)-(C1-C3) - perfluoroal kly , Or .
5) The present disclosure also relates to the compounds of the formula la, wherein

Riis bromine, methyl or chioring,

RZ2is hydrogen atom,

R3is a hydrogen atom, -{E(}-C1)-alkyiene—C(O)-NH-RG, Q(CQ—C1)-alkyiene—C(O)-N(R?_‘l R22,
-(Cg-Col-atkytene-C{O}-R10, -(y-Cq)-al kylene-{(1-Gy)-perfluorcatkyl, -(€1-Ca}-alky!,
-(C1-Co)-atkylene-S{0)z-phenyl, -{C1-C 3)-alkylene-0-R10 or -{Cg-Cs)-atkylene-heterocyciyl,
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21 5)-(C0-Co) - al kyl ene-phenyl, wherein phenyl is as
defi ned above and wherein al kyl ene and phenyl are

i ndependently from one anot her unsubstituted or
nono-, di- or trisubstituted by R7, or R21 and R22
together with the nitrogen atomto which they are
bonded can forma heterocyxlic ring fromthe group

N- net hyl - pi perazi ne or norpholine, RL0 and R20 arethe
same or different and are independently of one

%%&aﬁﬁet@ &&&Q ‘?sr‘as%te@[md M@Gﬁ@lg umb B8 @l or or disubstituted
4) - al kyl ene-O (G -C4) - al kyl,
-n(zﬁbe@nﬂp@fbmmw@sﬂr le&or
REis !%%OQF d%Fr)étn 1&4}%&!&3 Q‘yS‘éLt @b!ﬁ’é?’th aé‘gﬁlgﬁrﬁﬂs&xa%@ft he

eren ar e |n epen ent one
arebhey, hydiobge myridd: Gtelgh hiadikgalyi oetmwg@ﬂﬁéf.newrt h

CW%@BEF§E§F%€BVE%BBﬂn§P“aggﬁyopeﬁiQﬁﬂor cycC hSE?F]a

rirR@bstivhéChy k5 unsubstituted or substituted one, two
or three tines by R10, and R12 is -(Cl-C6)-alicyl,

R71is Wlw_&rkyl OH, -(Cl-c6)-al kyl -0-(Cl-C6)-al kyl,
R8 is g%c ctdal& J(C(EJ C4) alky! or heterocyel(iGlherein hetemcydy% s as
alkylene 0-T7C1- 4-al (C3-Co) - cyci oal kyl

ﬂéﬂne@aﬁbvea’ﬂﬁwiﬁm (\ﬁaFO%)yio:ymkicmnldymt of@mén@hﬁ ugigyfestituted
cyci oal k i n ubstituted or substituted one,
%”‘BFO‘P%F%"SE%{@%@? _041-C4)-al kyl or R10, @
R10 15 RycRa@hiafim e(CoRPakAgi=es- og) -pyicielkyidis Fé; Cm&yél n & is
unsubstituted or nonosubstituted by isoprop
R21 aby Eﬂ)zp‘e axp;gﬁbgncbaeﬁz vyl orerangygy ridengical qgr giffgrent pp are hydrogen atom or

Qi ric forms and m xtures thereof in any
ré?Tg4ﬂ§ﬁ its physiologically tolerable salts.

R21and R22  together with the nitrogen atorn to which they are bonded can forma
heterocyciic ring from the group N-methyl-piperazine or morpholine,
Gqis  (>-Uqralkylene, wherein -((>-Cq)-alkyieneis unsubstituted or mono- or disubstituted
independentiy of one another by R13,
R13 is a hydrogen atom, -{Cq-Co)-alkylene-0-R22, -({1-(p)-alkylene-OH, {Cy-Co)-alkyiene-CO)-
OH,
- {Cg-Cq)-alkylene-C{O-N(R21T)-R22, or (£q-Capalkyl, or

R13 and R3 together with the atoms to which theyare bonded form a isothiazolidine 1,1-
dioxide, [1,2]thiazinane 1,1-dioxide or [1,4,3Joxathiazinane 4 4-dioxide group and
wherein said group is unsubstituted o r substituted one ume by =0,

Gy is  azetidine, piperazine or piperidine,
wherein G2 is unsubstituted or monos tibstituted by isopropyl, cyclopropyt, benzyl or
pyridyl,

in all its stereoisomeric forms and mixtures thereof in any ratio, and its physiologically

toierable salts.

6) The present disclosure also relates to the compounds of the formula |, which are

5-Chloro- tnmphene—z ~carboxylic acid [2-{1-iso propyl-piperidin- -4-ylsulfamoyl}-ethyl] - amide,

5-Chioro-thiophene-2-carboxylic acid [2-( 1-cyciopropyi-p!pend1n-¢i~ytsu!famoyi)—ethy[] - amide,
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5) The present disclosure also relates to the
conmpounds of the-formula |la, wherein RL is brom ne,
net hyl or chlorine, R2 is hydrogen atom R3 is a
hydrogen atom - (Co-Cl)-al kyi ene-C(0) - NH R6, .
WQ 296/82F61a| kyi ene- O(0) - N( R21) - R22, - ( Q- C2) -BET{ER2006/004255
kyi ene-C(0)-R10, -(Co-C1)-a | kyi ene-(Cl -C2)-perfi
u oroa-(G -C3)-al kyl, 30-(C23-C2)-a | kylen
e-S(0)2-pheny I , -(Cl -C3)-a | kyl ene-O-R10 or
- (Co-C4)-a | kyi ene-heterocyciyi, wherein
5-CHIGTb BRiENGIeYA-catfox @R HR (28 AsdiRb p@eﬂdansa nRetRatsiltsthof]-ethyl}-

or nono- or ciisubstituted i ndependently of ohe
an"éhother by R8, R6 is heterocyciyl, wherein

5-C (gﬂ 158 %ﬂ-g;alrbox?srlgl()%% tz{gciv gopﬂ%gyhépp%nglln-é% @y{z,z& t{zﬂuoro ethyl}-

sulf&rhby@jzé?hﬁ}—,arﬁzbé adi azolyl or thienyl, and V\,herel n
Shet’erocyclyl is independently of one anothe
SCnhrgﬂb@phqn@t?e@rmlmq@ [2-(3.5, 6detratydsu bt 4 Et%ﬁdiﬁyfwsuifamovl}-
ethgﬁ} chlorine or =0, R8 is--(C3-4-cycloal kyi, -Ni2,
- &4) al kyl, or heterocyclyi, wherein heterocycl yi
5 Chi@oﬁbmphene—}carboxyiEmﬁ[aq(ggttmagisam&yﬂiaﬂmi]mmide,

TN
5-Chisrohthtidpbgere-adrisoxylic acid [2-{4-benzyl- pipfl:rﬁzi_n—l—yisulfamoyi)-ethyl]-amide,

s Bionerh G oI e G P SERY ety e thyligmice,
5- M@ﬂﬁ?ﬁthﬁfphbﬁ@ﬁtérﬁ@lyh@ﬁudﬂ Zf(f-%ﬁfdpyﬁﬂﬂer&i’ R4 i aragen- eahﬁ}ﬁmide

-(C1- h
5- B{%H@—f.(um?o@aébpwmmis kﬁpﬁfﬁpljﬂﬁ?é@efﬁ%"é“‘ﬁ{ﬁﬁ gy ;vaﬁ EW#%

4- Cﬂiéﬁﬂ-?—?ﬁ%ﬁdp?l ﬁlb%:lﬁ-&-‘?ﬁhffﬂﬁo}g)ﬂ@ﬁﬁ] benzam:de

erazine or norp hol | ne,

S—Chlg:@nggd)neg qaybogyig a.q%?e(ﬂ@:‘,ogroqybgtp@qdlgﬂmqugﬁ@oylgethvﬂ—amtde
SR iR RS gt

5- Chi(}l@ilhm)\ewk-gmbmh(}d&{z [(t- l@@rompxmhldyﬂ—deﬂb(zawthoxy-ethyi)
alk iene-C(0)- OH, -

Su”ﬁ‘&cqhé&@ )amé 9ky| ene- C(0) - N(P21)-R72, or
5- Chibfblih%ﬁeﬁé—kydrbowhc Risi (- tﬁﬁirﬁxy@wh)e(l lsm)ltohy tpter alf o Ayl)-

Ift \Aﬁ] 'i‘ | he%;lare bonded iorma isothiazoiidine 1, 1-
sulgngY BOYHPHICE { hi azi nane 1, 1- di oxi de or
5- chizl;mdf,h@mﬁé hicasbyioscidH24Hhakodergiiiypisap@dpyipiseaidn-4-yl)-

sai d p i.S unsubstituted or substituted one tine
suigtpoy ethyﬁl—amide
5-Chloro-thiophene-2-carboxylic acid {2-[dimethylcarbamoyimethyl-{1- ssopropyl piperidin-4-
yi}-sulfamoyl}-ethyl}-amide,
5-Chioro-thiophene-2-carboxylic acid {2-[(1-isopropyl-piperidin-4-yl}-(2-morpholin-4-yl-2-oxo-
ethyl}-sulfamoyl]-ethyl}-amide,
5-Chloro- th:ophene -2-carboxvlic aCId {2- [carhamoyimethyl -{1-isopropyl- plpendm-4-y1}
sulfamoyl}-ethyl}-amide,
5-Chioro-thiophene-2-carboxylic acid {2-{(1-isopropyl-piperidin-4-yl}-{5-methyl-isoxazol-3-
ylmethyl)-suifamoyl}-ethyl}-amide, -
5-Chioro-thiophene-2-carboxylic acid {2-{{1 -isopropyl-piperidin-4-_yl)-pyridin—3—yimethyl—
sulfamoyl]-ethyf}-amide, - -
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&2 is azetidine, piperazine or piperidine, 25wherein
& is unsubstituted or nonosubstituted by isopropyl,
cycl opropyt, benzyl or pyridyl, in all its 7
stereoisonmeric fornms and mi xtures thereof in any

wa alob/o26@and i ts physiol ogically tol erabl e satarser20e6/004255
306) The present disclosure also relates to the
conmpounds of the fornula | ,s4which are
5-Ch|oro-thiophene-z-carboxylic acid
[2-(1-1isopropyl-piperidirt-4-ylsultanOyh-ethyll -

5-Chl g]tﬁphélg%&a?%)%l cr}: %Bﬁﬁﬁg oﬁa ﬁ@fl @@@’hm y@lctbg%%l-%-yimethyl-

sulfaraoylleehyi}-30id2006/ 122661 PCT/ EP2006/ 004255 23
5-Chl o o)
s Chigrg BB kB R rop g pREL Ry Wehrpaisyiregbapy
sulfarydyiethyl}-ak@idep- Chl or o- t hi ophene- 2- car boxyl ic acid
5 ChI%%itﬁl%éﬁ%r%m%ylg&q@ﬁﬁﬁ%ﬁ{l zﬁglgr_o&y plzpe%dltnr«4~{rd su?f'ér%b%&—gthylk

am|d<.55 ChI or o-t hi ophene- 2-carboxylic acid
[2 4,5, 6-tetrahydro-2H41, 4Thi pyri di né 4-yl su
5 Ch!w)thmehwq’- aRpedic asiddRil bisePtoRyigp PRI -5y lalf%wih%ovll amide,

5~Chi@r8-ct:ﬁ+)ghé édrtﬁjdxﬁ‘ Sicd ['ES}‘ 1h fhmx}r}\etﬁ{d@h lisoRFipYCpiperidin-4-

or o- |op ene-2-carboxylic ac
YiSU”i[i!BO‘s(l)l@thﬁbvﬂdpyl azeti di n- 3-yl sul fam)yl)

S-Ch{fryﬁﬂghgenzy&b&ygygg{{g:{Iﬂhﬁﬂﬂﬁﬁﬁ & z;'f‘lx-ggﬁﬁ%&y 33101 éﬁmethyx-
ethyl]306idBr onp- t hi ophene 2-carboxylic
S'Chi?faéﬁﬂ’éh%?& —gﬂr qxpﬁf%aﬂ@hg?%bggﬁ)g og(l ?ratﬁngg[gg#alr)myﬁt Xp)F 6}amlde

4-[(5- C%ﬂé@-thﬁi@ﬁéﬁt{%tarﬂbrﬂﬁmhﬁﬂ:a]-%ﬁ)1$®lud:;fyampyr1d[natyimlfklamimjtync acid,
5- Bronp-f uran- 2- car boxyl i c

5-Chlpro-thipphenspt- shepliccid Br(hisapmpghw%wbw)vl Aoy irieserit i,
!SOthlézo%Lrpﬁ %,e](a],magopropyl pi peri di n-4-ylsul f anoyl) - et

| or o- grldlne 2-carboxylic
5

5~Chlarcartij[ozh(:r1e-z easbrliacidizdEr oﬁhﬂprniiypsimnfbﬂwayzcéﬁmethﬂ]

|sopr%g.—88gngirn 64 “f\ﬁ”ﬂca‘(‘i"'l'e‘h}s’?‘%%‘_\} “pi peridin-4-yisul fanoyl)
5~ Chie:@tth;dphemsehmmwbc adwt ﬂﬂ%midpmpyphaﬂﬂm}d@anbbydweﬂwl) {1-

‘SOW?'}!] Ptpfr'P@6?)‘4%%‘)}?"’8?’%%'4‘}’%?“"% Y1) - (2- met hoxy- et hyl ) -
5- Chisml-th&ipiﬁyﬂlé 2-edrbislylic &id eff(5-chioro-pyridin-2-ylcarbamoyl}-methyi}-(1
(IZh th|o eneféﬁboxlicacid

isopropyl-py F’E” YJ)({))‘ amAY-§thyYI-arudsr opyl - pi peri di n- 4-y1) -

sul fam)yl ket hyl Yam de,

205- Chl .or o-t hi ophene- 2-car boxylic acid

{24(3- hydroxy-propyl) - (1-i sopropyl - pi peri di n4-y1) -
As used herein, the term alky! is to be understood in the broadest sense to mean hydrocarbon
residues which can be linear, i. e. straight-chain or branched. Further, the term alkyi as used
herein expressly includes saturated groups as well as unsaturated groups which latier groups
contain one or more, for exampie one, two or three, double bonds and/or triple bonds. All
these statements also apply if an alkyl group occurs as a_substituent on another residue, for
example in an alkyloxy residue, an alkyloxycarbonyl residue or an arylalkyl residue. Examples

of ,-(Cq-Cg)-alkyl" or ,,»(Cf;-Cg)—ailcylene“ are alkyl residues containing 1, 2, 3,4, 5,6,70r 8

_carbon atoms.are methyl, methylene, ethyl, ethylene, propyl, propylene, butyl, butylene,

f)entyl, pentylene, hexyl, heptyl or octyl, the n—iso'me-rs of all these residues, isopropyl, isobutyl,
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sul f anpoy1} - et hyl ) -ani de,

5- Chl or o-t hi ophene- 2-carboxylic acid

{24di et hyl car banoyi nmet hyl - (1-i sopr opyl - pi peri di n- 4-
“yl - sul f anoyl ket hyl ) - am de, L , _

070818791 t hi ophene- 2- carboxylic acid PCT/EF2006/004255

{2-[(1-isopropyl-piperidin-4-yl)-(2- nnrphol|n 4- y1 2-

oxo25et hyl ) - sul f anoyl Fet hyl }5 anmi de, ,

5- Chl or o-t hi ophene-2-carboxylic acid a

{24car banoyl net hyl - (1-i sopropyl - pi peri di n- 4- yl)

1-meshlifuayipigddeatyh ylebpamyl 0B 2- dime’thy[buty[ 2-methylpentyl, 3-methyipentyi,

sonegoy e Bl Pl JERPETRE R 1 Bt reenepio s et CarSorator
or, %g@g}mén)e Wl B@s?u@l&&%gl}ﬁ l4dg.3 4, , 6, 7 or 8 carbon atoms. The

Ioro4 |op oxy i ¢adi

term{ 2:-0&(:1@!'1 &QRQRyieneT Bardottiléntdoyd) - pyri di n- 3-yl net hyl -
sultamoyl | - et hyl i kam de, WO

Unsapgeied mlqbeslmmmmamﬁlﬂasemﬂremdues such as vinyl, 1-propenyi, 2-
prop?n%yﬁl—% %Eyﬂsio Efrjtgg Weﬁ‘gyégﬁai P'I%W h%"&%kﬂdg Zn}ﬁthyé Zgﬂu riyh hexenyl or

1,3- deﬁaﬂmyiy[katdﬁpyin)f}-reﬁdmﬁeuch as ethynyl, 1-propynyl, 2-propynyl (= propargyl) or 2-

ro-thio 2-carboxylic acid .
bmﬁ%ﬁ K BB e gsturiad yhePer e b bony | su
Exanfpﬁémif Lt Qﬁdldaﬂé}lﬂb}éﬁa alkyl residues are cycloaliy] residues containing 3, 4, 5, 6,
55- Chloro i ophene- 2- car boxylic

7 or &eing €a(rﬁ¢lxaaiem;z llik¢ dyclopomyb pydishuityp.ancldpantyl; ordipheswl, cyloheptyl or

cyclogd&o wgll,cg arﬂg %eh@%tugegr%]g{&rl n&attér(e:alteg Unsaturated cydlic atkyl groups

and diatutated qmro@bql grpusdiie donexbmgls uydapraiehy @ roadoHeiergtiiah be
b ‘1% 5- Chl oro t i ophene- 2-carboxylic acid [(5)-1-hyd
on 8)2’ (AR S9POB A8 sopr opy !l - pi peri di '
The ¥k Uh ﬁ@ﬁ@(&&fﬂ)f‘(ﬁtwmc@% tlemembered aryl” or “-(Cg-Cq4)-aryl” are understood
105- Chl or o-t hi ophene- 2-car boxylic acid 6714
as mpanigdarogetic bylybcapiqreniidilncantyinmglifoanb o )4 (B,rhnmlatnaas tnythe ring.

Exaer}’e.e oqykécﬁn %? ad?cagha éﬁeng{plng {llef'é) ng)%%;ptfgf % lg}ﬁi‘aﬂ H‘& &
napiﬁh l bzphenyly! for exampie?. biphenyiyi, 3- blphenylyi and 4-biphenyiyl, anthryl or
- Chl'oro- t hi ophene- 2- carbonyl ) - am no] § fISO ro .

ﬂuor'gyyi @pb@yly{jmxcqiswagmhyémy@jsabgtlymagttcg[a,r,cpheny radu:a!s are
4 ophene- 2- car boxylic acid [241
preférqurﬁor%ilx{: = perid i n-4-yl1)-1,1,3-trioxo-1A, 6-
The tEBinS étemrm'dw chfer-s@; y hetetdaydi¢ Lramld'eane or more of the 4 to 15 ring carbon

atonp Al teRfaRed B FROBAGHEHAT BHMbdeR, Bfkhiersutfur. o1y (1

Exarapitssop aarfalinyi, mzqnaumld I{‘i‘ﬂr»pﬂ\&#b)emruldf@&wﬁm&w&im@mampimdecawi,
or O- h|o [

d . .
azerinf BB GEF BB L PEnd e L bEzo st et g oyt
benioﬁﬂ@;ﬁmﬁyﬂ b@iz@ﬁ&bwl Berﬂzthﬁiﬂoiyﬂ Lﬂeh.@tmaydm I%rﬁbékrﬁﬁﬁl%n@t&oxazoiyi

-.Chl oro-thiop 2- car boxy

ben;{ls?{}['?@j%”FW@Iﬂy‘M‘“ﬁﬁ‘ib@M @érrbﬁh%)ﬂh)’QWYth]on(epy cinnolinyl,
decdh§@RERRY|nyPUBSTihflirBodzoihyt, BlokSRARRMdGE! 1 3-abxdRayl, 1,3-

dioxolenyl, 3,3-dioxo{1,3,4Joxathiazinyl, 6H-1,5,2-dithiazinyl, dihydrofuro[2,3-b}-
tetrahydrofuranyl, furanyt, furazanyi, imidazoiidinﬂ, imidazolinyl, imidazolyl, iﬁdany!, 1H-
indazolyl, indolinyl, indolizinyl, indolyl, 3H-indolyl, isobenzofuranyl, isochromanyl,
isoin&azolyl, isoindolinyl, isbihdoly!, isoquinelinyl, isothiazolyl, isothiazéiidinyl, isothiazotinyl,
isoxazqiyl, isoxazolinyl, isdxazolidinyi, 2—isoxazoiinyiw, ketopiperazinyl, morpholinyl,

naphthyridinyl, octahydroisoquinolinyl, exadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-
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As used herein, the termalkyl is to be understood in

the broadest sense to nmean hydrocarbon 25 residues .

whi ch can be linear, i. e. straight-chain or

branched. Further, the termal kyl as used herein
WEXRELS&hY i ncludes saturated groups as wel |pcamp2006/004255

unsat urated groups which latter groups contain one or

nore, for exanple one, two,gr three, double bonds

and/or triple bonds. Al these statenents al so apply

i f an al kyl group occurs as a substituent on anot her

oxadt52[%§)§/ﬁg§)e(4 8’%9[) z&iﬁf‘ﬂi‘ L dxa- M% Lllﬁydngﬁ?/ ef(n% h qt“&g %ﬁnyi 1,4

fesi "ah ar

oxazepoalin b2 esaBO61, 3-9:(aﬁnwm)4-oamwi oxazohdm@bmxaatgiawky)k@qbi oxetanyl,

oxoéag{fig%i?ebg#hér eﬁfs pﬁFlgnﬁg{)lﬁ]al n| ZHW gher?dth: Hn\ﬁ phe’noZati‘?fnyE
phen&@aFipyi eftfhalph mﬂybtperaiimﬂyﬂlwﬁimylb,tﬂwfidm\,b L;tuyinsﬁn ﬁyra:pﬂa,niysalzmyi

pracklifin seoia i rzalvE Py, Priidvetzsil pYiddipterom.”
pynd&ﬂ%@e‘tillzﬁﬁfﬂirﬁ@yyﬁﬂ’ﬂO%M&ﬂﬁ5§yr?a'ﬁdﬁwn§flmlmwl pyrrofinyl, 2H-

i SO entyl _ negpenty - di et hy
pyrrojyl, MW'L w@nwimviaqw*é?iwi 6érﬂuwollzlﬂléowéﬁ%a""¥§é€1'%{ dipyl,
tetraﬂy@i‘bfu rﬁﬁft tteﬁﬁ%%&wqﬁ%ﬁm’ltt&rahyld%c{u rhiﬁh?’i' te%hydrofurany!

tetrahvd (@@ta@) temakmrem@ldmvb taﬁraha(drl@mtomﬁgvid@é'aa@ﬂttatrmom*; 6H-1,2,5-

- thiad pzipg; 1.73- }Fwad%%oiy!: 38,_@?@3%%@ 25 3MRiacibhfyt! £5 Pehiadjazolyl

'S 'a cova
thianBideryh t1 Irthtaeutyla 1 Bythiaziegli Hddkiazing, 1.3-thiampyhrthiazglylathleelidinyl,

thlaZ(EIEn%i gﬁ shleP@%mimiazo [ﬁé@ﬁ%%%j%’ﬁ]eeﬁ %PSHOK(} thietanyl,

th:onﬁnﬁﬁiﬂihyll ﬁ%ﬂwg@iw thwgﬂrehﬁ)@mﬂyra&yi 123- tpenﬁﬁ,m Baydiazingt, 13,5
i dues. su

tnam@gl,pip%}’bgrw i?zf J,Zp} HE%? &y ? %6?&5 Hﬁol?/f)x%y%ﬁmazolyi and
xantHeR®l dues can al so be unsat ur at ed vvhen they are
substi tut ed. Exanpl es of -(C3-4- cycl

| k
The tenk RO and &4 tngether witkje @EanAomdg w@&ggh e a?'mt‘ﬂ garsfom a3

106 rﬂem?ere@carg&zd&r rirg? k1§ tS %lﬁ’(_@lﬂreﬁt\@{ﬁ dahilpe d@b{@dqmn@%pounds

cycl obutyl cl opentyl, cycl ohex cyl oheptyl or
such ewtigbr@wil cycm%utyh crdapentyber ‘Hé‘(}&%‘gt i tuted and/ or
The tgm graﬂ o&b&'ﬂf@ 5} @ﬁoﬁ%% {vﬁtcﬁltﬁ@{(far@ﬁ%@& fff’mxda 5-to 7-
unsa ura oal groups or exanpl e

membgret cn{angmau yl whﬂ'remymb ohém enrpon etomshyethio said dyclic groamean be

repiafeé{ H%D@Fﬁgggae%;{jﬁ%ipﬁ@f“ r@fe? @R@%ﬁ%@sgﬁ&ce rcaarf féecé(e‘}lvécf frgm
compoAéy suitioadisdthdgolidiani ngicaidens bidthyliycisathardion, rdiakideal 3-

iy R el - Pt e ane D 2 D et 1 dioxice; 5.6
dthyd?ﬁ-l?hﬁ'ﬂ,ikhmfxﬁé 18XP €3 - (ﬂ@\,m& hedj1 E]ﬂﬂaﬁne ﬂi’-ﬂt&hﬁé' 3,6-dihydro-2H-

or exanpl e phen bi ph
[1.2)thisaing 16.-%%%%% [thiazepaesy 1. 1ﬁiﬂOde%\éﬁér?’yqetra'w%%@r?jthﬁzepme 1,1
daox:ﬁﬁdi ﬁ?ﬁ'h?dro'?? iR Yepide2H- §|@J(:%eai‘§1dsh‘y@rolf[@ﬁfth i‘éﬂ%pﬁ{e 1 1 dlox:de

radicals are pre erred dical s.

{1,2 ﬂﬁnaﬂla'zom;neﬂd@@we; [1.2, é}ﬁ@a@amdmeﬁe‘wp@és]cﬁ Fedluhvdrm ch
1,2 ﬂ{h“??a% %Dlr‘fed%%dtehlg g,tz%éx%t LH:HQ 3%ac{ ﬂf Q@xﬂﬁﬁm lidine 3,3

as ' h

: leXlﬂBﬂ i uﬁ]dn[ﬁmnindhae 1Ardoxdsy, ‘loB E}gllthlaaﬂdlmdm—é:omde

o b R 58 ey g
dioxide; [z 57l dlevl rm|ne 1bedizgodes [ Bng|thiabenpand i, ofdimddey [1,3,4]oxathiazepane
enzot benzoxazol yl, benzthi azol yl,

| 3,3~ sl h?gf ‘315%3ﬁ‘ft1e1t‘i’3’2 F-yl , benzi soxazol ylI ,
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25benzi sot hi azol yl, carbazolyl, 4ali-carbazolyl,
carbolinyl, chromanyl, chronenyl, cinnolinyl,
decahydr ochi-nol i nyl, 4, 5- dihydrooxazolinyl,
di oxazol yI, dloxa2|nyl 1, 3-di oxol anyl, 1, 3- : -
W BOG1280H . 3, 3-di oxo[ 1, 3, 4} oxat hi azi nyl,  PCT/EP2006/004255
-611-1, 5, 2-di t hi azi nyl, dlhydrofuro[2 3- 13}- '
t et rahydr of ur anyl , furanyI,Q?urazanyI,
i m dazol i dinyl, imdazolinyl, imdazolyl, indanyl,
111- indazolyl, indolinyl, indolizinyl, indolyl,
The Birkni ‘RADAyd R22 tegdiberaothuthanittoges smohioombchyihey are bonded can form a

RN AT W ———

contamairaiod 1ed ideptical bisdiffagesd rwg, hete‘remamlchésyh from oxygen, sulfur and

i soxazol idinyl, 2-isoxa ket opi per azi nyl ,
nitroggR AT Mr“dH‘aeéh‘t"HW?a&Zh?ﬂer%%i’%’ﬁfa%P% sehAsaggAine.
azet%ﬁd H%&QJO)@ dioazthe31 948t asel ¥ h«dza]ze;%né‘i%xtﬁgieﬁﬁﬁ ¥4-diazepine,
- WD 2006/ 122661PCT/ EP2006/ 004255 26
1mld@%d@|'@mvz%ne qn@amii@iﬂadwtiawi%lsoﬂllaz,zﬂtéwar is0thiagnding isoxazole,

: ISOXJZORHQ@&%Q‘{IIQ@»'I ox%zo‘ﬁneﬁéﬁﬁﬁ&ﬂ%lznelkéovpé‘aﬁﬁ@'k@%lthlomorphohne

2-0xazin - oxazl ny 1, 4- oxazi
morphelinel [1d1]uxyzepaméz4mxampine oxasle) @tperaunamﬂme piperidinone,

pyra?ﬁg,ré)?ﬂoler Bﬂg%gn o'?ﬁagéi%{'ﬁ pwﬁﬁ dethe Xé\\f ﬁcﬂl ehéerdone, pyrimidine,

pyrrpilae;mmmnawwrob&mhaé ayiraijde, tqnnapwramrmyﬂe, teiapiae,itebrayple, thiazole,

thia tﬂge;{l%g aE)r/ l&l’dﬁ%u trhﬁa&éilrlrgzg?/ rﬁv%hblbl%,/ ?ﬁ lgﬁYll ’%?—Frgg%enyg f&-triazine,

13 wralzﬁbeomz@dmble dwm,ﬂ’@iamiaazol yI pyri dot hi azol yI |

the Gy B B Sy B ARt st

nitrétBi(-Rop! i nyl quinolinyl 4H-qui nol i zi nyl,
qU|noxaI|nyI qU|nucI|d|nyI tetrahydrofuranyl

Rlﬂ&%ﬁ?f&ﬁyaﬁf@insefdﬁﬁulifén.nﬁwgen,tcevsearwdhwaﬂn@hcﬁyﬁﬂ o ~CH= =N-“ refer

o A et SR b hioghe
The tastry iAW1 3 ateatttaghrgl tg the ﬂamelcaﬂm@eatqretthﬂmdn borinripgsther a 3-to 8-

mertoGe e bl T ers b GBI o garponpiagpyin the ing
Thisking-strhctazs ayd integra&dihioahe ngthpouindd of theai(mrmyé leg. as shown for the ,
f1|1.3-thiazoly t hi azolyl, thiazofidinyl, thiazolinyl,
° ?ﬂ?%ﬂ§°?“?ﬁ'@?% t hi enot hi azol yl, thi enooxazol yi ,

t hi enoi m dazol yl othletanyl t hi Qnor phol i nyl ,

t,hi ophenol y| , hIOp anyl 6

/ri ‘ﬁ(' azinid, W4- tr| 73, 5— B 5
MDIaZOh% 22 3-trRazoi 2, 4-Roi azgbyl,
1 ,5-triazoiyl, 1,3,4s5triazolyl and 15xantheny|. The

The&\irﬁm &?%é)j;ﬂaar % %a W?S gSFnaﬂ%Hata‘n usﬁﬁal?gd?alés}w&hh@ which can be

deri¢@f POEY&Hdues §cA s -CFsf &HFY,0-BhF UGHIICES, CWPJCﬂl-'} CEAF-bASF, -CHy-
derived from conpounds such as cycl.opropyl,

{Hcycl obutyl, cycl opentyl or cyclohexyl. The term "R13
and R3 toEether with the atons to which the
CHyeiie (i pkHafa -62-GFs, TF220Fverthef-Yaf, cwz ﬁ%‘:‘@éou@*z CHF-CHF,

RO O U T chth sty E%u‘#%hur

f e t S. a e ;
cHEBL Lt SRR Qe AT SR S, ooy
CF3 2;ChFdiHIYOFS - epietdhb Troke-Clr-Lr |-dBF-CB-G4Fy, -CHF-CFy-CHOF, -CFy-

3dlhydng |sgth|azoFe % 1- dIOX?52¥ [1, Z%hlgzmane2 2 2
CHFCF3- di oxi de; - 2H-[ 1, 2] t hi azi ne 1, 1-di oxi de; 5, 6- )

di hydro-2H[1 , 2]thi azine 1, 1-di oxi de;

3, 4-di hydro-2H1[1, 2]t hi azi ne -1, 1- di oxi de;

3,6-di hydro-2H 25[ 1, 2]thi azine 1, 1-di oxi de;

[1, 2] thi azepane 1, 1-di oxi de;

2,5,6,7- tetrahydro [1, 21th|azep|ne 1, 1- dioxide;

2, 7-di hydro-[1, 21t hi azepine 1, 1- d|0X|de

- oa e~ . =
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WO 2006/ 122661PCT/ EP2006/ 004255 27 The term "R21 and
R22 together with the nitrogen atomto which they are
bonded can forma 4- to 8-nenbered nonocyclic

het erocyclic ring which in addition to the nitrogen
atom can contain one or two identical or different
ring heteroatons chosen frxan oxygen, sulfur and
nitrogen" refers to structures, which can be derived
from conpounds such as azepi ne, 5azeti di ne,

-ch-a%l gmgg OteS.cfl 'c%az-'ciﬂ;gm}cﬂg di@zepaner;, 12 -Git pre, net,-(F-Crs,

azepl ne i azepl ne, i mdazol e, imdazoline,

(Fy- Ci-Paazel-rglaeHbsot hi azoi e, isothiazoli d| ne,

i'sot hi azol'i ne, 1soxazole, isoxazaline, g zoIidi%eb hich
The te@n r‘éfq@)znﬁrﬂmoaik‘étwmw iih ¢ m@%b‘%‘@ﬁ pigene-resiaue, wiich
ket ot hi onor phol i ne, nor ph [.i_ne ] 0> ne c
can b“ldﬁllw‘f’fi(fé%ﬁ‘ﬁlﬁié'es -‘6‘)?%?61’%;2 pHg&r a%‘%éﬁF )ggrél ?rﬁeCHZ .
B0 dinon NGpeR¥Laz =CH@>UH@ZOIZH{1@H CFye,
-CHz %4¢a|n§32 pyr| ?ﬁeQ¥ﬁyr?%§ne pyri done, 7
-CHy- c@%“dﬂf‘ ddl—gﬁ:F A0, pydi: QiF% CHPY, I L F-aHm@,)-, Py F-Ol - GH Pro FEHF-CH-(Fy-,
yrroli %etrahy&ropyrldl ne, tetra2|ne tetrazol e,
{Hr-@_m@gol -EHF-Cihi Grgli, azef-65)-Citfi- azﬁfz-ﬁﬂih%--,t BFagof-Thle, -CF2-CHy-Co,
t hi onor phol i ne, thiophene, 1,2,3-triazine,
-CFy-Clip T HE- t-£feFpREy-, of 3¢ -GFpiCiFine 1,2,3-triazole or

Haiogg%isrf@hé%é lgl!éi%‘c ﬁ;roggsn%gg @gﬁgéop(r% Wﬂonﬂé ?1’1‘(9!;1(3 ogfb%rﬁmﬂ
parhc(lra?igf@}e‘fératwcﬂ%ﬁﬁe&ﬁr%r&mhﬁo) 15Ri ng systens Wher ein "X

is sulfur, nitrogen, oxygen or the residues -0-1=CH
or --CHEN-" refer to residues such as furanyl,

Optlcz? \XD% caP¥h s prPYhE A the c&fmpdiinapbafy tormlhe itoe fanad i f

are attached to the sane carbon atoF1the £h
1nden&adm*wogeicheth”ah®ie R @n§guib et SoroBRFBRIY T 1e 4T s of the

mrng? gﬁ%nsl?e nnr? Xtoxhcfﬁ‘l iléxyll,? rf?ﬁ d*ﬁﬁnt‘%rﬁ@s & fule BiaS@FR@Rrs or in the form

erin ring structures are

of miktntagf ataadomarsanﬁ/m dmewpammdss, tofr exaveple By thglierm ofera@‘:mates The
as shown for the 20fol |l ow ng cycl oprop resi

pres@@Qisciopire zelates R pyrR2OAMPENE G AU MIXTHRS o¥ gwﬂtiomers as well as to pure

diastf-:‘[ef%r}qr%% |x un%< L{ﬁrd?a%{é? me}%?% E@Jl&éu?ébcd?ﬁcjoﬂs% ﬁ‘aliﬂtl)'res of two or of

-resi can erived from
moré ﬂ\%h‘i’ﬂ@@teﬁébﬁ‘sbn@% of GRS fornfUide| or-{EChiRFt cor@biseCRBratios of the

- CHF- CHF2, - CHF- CH2F, -CF12- CF3 5- - 2,
stereo@dmeCHp Fthe m@pgescp:gcase@@cmpgundseﬁ@e%&u%ﬁan be present asE

ISOI‘HE% Z(Qﬁ_l_cgne%:éf c;s gégﬁ g:gr gjggsom%ggthgdﬁclgﬂ?rg relates both to pure £

1some%d e Eldmers Gha t&EL- e es 1O Gh2 TIGHER; losure also comprises all
F- CF3, -CHF-CHF-CHF2, - CHF- CHF- CH2F,
tautomeacﬁocneoftbﬁgomp@ﬂpﬂseﬁﬁlecﬁqrfz"uiaectﬂﬁlacrlz CH2F,

- CHF- CF2- CF3, - CHF- CF2- CHF2, - CHF- CF2- CH2F, - CF2-
Diaster&arfdra including E/7 isomers, can be 5eparated info the individual isomers, for

exampie, by chromatography. Racemates can be‘separated into the two enantiomers by
customary methods, for example by chromatcegraphy on chiral phases or by resoiution, for
exampie by crystaiiization of diastereomeric salts obtained with optically active acids or bases.
Stereschemicaliy uniform compounds of the formuia i or {a can aiso be obtained by emploving

stereochemically uniform starting materials @ ¥ by using stereoselective reactions.
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28 - CF-7- CHF- CHF7, -CF?-Cl F-CH?F, - CF2- CH2- CF3,
- CF, - CH2- CHF2, - CF2-ary-CH2F, -CF2-CF7-CF3,
-05- CF2- CHF2 or -CF2-CF2-CH7F. The term
"-(C1-C3)-perfluoroal kyi ene’,,is a partial or totally
fluorinated al kyl ene-resi dué; which can be derived
fromresidues such as -CF2-, -Cl-1F-, -CHF-CHF2-,
-CHF-CHF-, -CH2-CF, -, -CH2-CHE-, -CF2-CF2- e
Physlo@g'zca@p]erahlg;mseﬁﬁleépgwﬂuE‘g:%_f@qﬁg%ﬁ:@f {5 ate nontoxic salis thatare
i ¢ ~&F3ble. inGakgulr bRafdireut &l ubizh(Faks. Such salis of
physicidicafiacceoigs o Gedienii plar? .- CHF- CHF- CHF-

comp@HiEs GHRe GRmuta b Wc@iﬁim@gp&qdic @me_e@gpk? a carboxyl group

coon TG pon T e AL g B i s

potasdiia sEIE2mEheBium salts and Ediogealts, anfl o salreyitepivaielogisally
brom ne or iodine referabhly. d . ' :
B N S S
and REI@FH8Bon Qs ivetdl dnym&oit awe p badidogicalyaasrabicesemtic aminehsuch as
et Byt e R PTHES SO LB e ey R & estne WEiolafnine or
tris-%grpmcﬁyé‘d%)'h%e. Bh&: So0PoResinaf intthe cdpsurde of thedornigae | or la,
rgsen in the formof pure enantioners.or ag{ure e with
for ekamptesmEpMBIOYPOPT SUANKIG Frew pa, 105BY 26 Rqditiissalif, for example wit
i ! L3S SNRAFb B adi®su RRARIE nitAc b or
morﬁ%ﬁﬁ%%?@é%aeﬁﬂtg é@ﬁiegﬁﬁga%%@gnt di%?:li o_sSlljr_e relates to | _
phopHosic atantr ivoterrgarancirbdxyiam dds afd elfanicperesushas fopaiqacc, acetic
.As to re di astereoners Y f o e acid
L
malbMader fuefaripacie, thhaic 40 rstepesiuSoneasd of ptdigereounlmylicacid.

| or la and it, conprises, all ratios of . t.he : .y
Compaido? dBAEPBURR | Ph@: FNID SirBTANRID, A 2R gioRgad an adidic
gro&f, £6"Bahek BWudnikiinedio BEard £ s&Bbxyd §roap 2QinsiurespreseniZas zwitterions

I'soners (or cis isomers or trans isoners) the
(bet@ines)| whigh ererlkpyise Hichigied it B SRIEEEMVERYEFs and pure Z

isomers and to E#Z m xtures in all ratios. The

di scl osure al so conprises all tautomeric forms of tdhfi
salis ofpouprsdod! thhioriglamiloals qardre ehgaingy A% Festarp methods known to
Lngludin IS , Heins ' Bigiiae | or fa with
L R e ST
incRaee mteanicanidoe baeparabient ot dsnenent,wo fremaeiheioniss by cation

by customary net hods, for ex | e by chromat ggr aph

excoAnRBION SHEEEE e B PBSBI 7 S B USRAT AT g comPounds
rystallizati frefd GATEEibeR Al t8IcPiIay, Rednyd ditectly

of tg‘ﬁ%?r&‘ilﬁey] Oéﬁ: \?Qgﬁabg?:;d%ggfrobase%bﬁét erygoc?herri {éal I ; | _
suitibid BF RGP pRatadeutbis bhearkauinatia for axample, exinteamegiatas for carrying

obt ai ned by enpl oyi ng stereochem cally uniform L .
oussfuather ehgmical mpREatiass opihe Fempguags SR for Bulpyl gipas starting materials

reactions. P ' i ol erabl e salts of the
forég?rﬁ'&?lﬁ’ﬂﬁio%Pg%afrs%ﬂsggghfgéeﬁ%gyﬁsé nontoxic salts that
Thapres@ Yistios e futtienyonciagpiailliaplvates paddn mithds of the formulae tor la

pharmaceutically utilizable salts. Such salts of
for cuarpplaMudratss of REAUCEY With alcehads | a contai ni ng aci dic

. f.or. . .
B s s L

forefhrhple prshu@spratstiathiosal i15d othpopiasiwidghakbalotesable derivatives, as well
magnesi um salts and calciumsalts, and also salts

as qqtive Mekapsiiess ehtheapmporatser abe ©rayize &Phiar redisrpspigreiates in
ions such as tetr 0 :
part R B s R o AT hifhounas of e fopmyioe o e, which
carfEEmvért@nididdysicahagbfaat Formuld 1emabl ghysib@aralcoaditioes Suitable
such as net hyiam ne, ciinethylamne, trimethylam ne,
et hyl am ne, triethylam ne, ethanol am ne or
tris-(2-hydroxyethyl)am ne. Basic groups contained in
the conpounds of the fornmulae | or |la, 10for exanple
am no groups or guani dino groups, formacid addition
salts, for exanple with
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I norgani ¢ acids such as hydrochl oric acid,

hydrobrom c acid, sulfuric acid, nitric aci.d or

phosphoric acid, or with organi c carboxylic acids and

sul fonic acids such as formc acid, acetic acid,
wosdshesaci d, citric acid, lactic acid, maiigcaerdesoo42ss

succinic acid, malonic acid, benzoic acid, nmaleic

acid, fumaric acid, tartarig acid, methanesul fonic

acid or p-toluenesulionic acid. 15Conpounds of the

fornulae I or la, which sinultaneously contain a

prod SHeP e i o TG B s SRR Rafiad gagvative of te

commumﬁﬁd&%@ﬁrmwﬁtt hevihpprapérties ahiak age rmgw‘?u&a ua? desire & BiNAE, for
e Int ent entl alts.o conpoun
camp W HEreshsihipisabig Biontaitahiibher GBitARLICHAD AR HBaRy those
skillef®t THedhs:. mﬁﬂa\mﬁ.&d%%h@%n%lahhg dﬂrﬁdﬁ:@?ns%dnd ih %ndard

f or mul ae

exanpl e corn bining a conpoun
: "teraafreirrge \Rﬁ’fteﬁa’aﬁ e %rgg&ﬁg@dwgsdﬂgeawﬂéa% e oftsenigs d98% Fﬁishef et
~al AM'nY&%ruQﬁ)eWe?@@évW@t‘la gngg)fﬁ@"%gl 80 pafkd (ﬂarab)brd;ggbf B8 Future

exch ange or ani on exc he pr esent re
16 (19015843 wivthiare aliandorppsated horein hyeretasensedrudable pradhegs for the

compoﬁ&%ﬂé?@egeoggpﬂag f"?Wﬁ ar aﬁpgﬁz?&%%?rpggdr{g%%&d carbarnate prodrugs of

acylakbid mbybgenfntauses gmumshathmumn gedups bod tPargaamdmb ghdug,and also
nt erfms i ates for car
el

for, exa 750ut .
ester pEie i A0 T PO PR s o R R R st i
complohRdd afthadodmiilael oia. witthe ddyhgrodhige éh@teﬁ"birﬁﬁtetphﬁirugs one or more,

reparati on of physiologically tolerable salts. L
for efgrplieane itve gl ploreRaMBPEN ARTUAGKS Ui P e with
an ac9f gr6QNPAL RS nefte tdﬂ&eﬁa@ﬁﬁ“{@%{}alﬁﬂoh@arﬁ:@?i @P@ﬁﬂl’iuﬂable acyl

co

hydrates or adducts with al The scl osure
groumland chnrbeinatheowsrionayli pred ugnahdnadiamiatapiodness ofe, iohexample the

o PERTR iRl e A e B BRI (o

cycloaleyli( %&[4) -alieg-, (@Supall, Hallﬁroaﬁiywﬁsm -afyo|Gh- Cﬁ)&ikl?lﬁ of iklﬁerocydyl-(&— :
or mul ae di.scl osure
RS W Bl EFoq B gttt Srahvish Biecrealion ot igrogen.
of the conpounds of the fornulae I or |a, which can

be converted into conpounds of the faornmula | under
The qompanedsaytheaiormuiag i o '8 53N bespiepatsd &y uiilising procedures and

techr?ﬂ%@./ &@%@@é‘rp@yeﬁﬁgﬂmgﬂé éﬁpi?egta&rd%rddg of f)t‘afnahrﬁll! 19 the art.

npounsof the formul ae or a, . chem cal
Staft'ﬁﬁ Fiateriads adilgiag iblosks fof uaerne tmﬁpc@hwtwrc vmedttsmba?acan be

apphled E}ﬁ\ﬁ rﬂ:g?pggaq@)ﬁ(atf 'trfesco%%:ﬁrlihsat{f%rﬁm{ ovogg% 51@ ?adqgﬁ allgﬁe to one of
ordtrlano‘ﬂ(ﬂhmlthdoadt [ Enynamly cabas tiey are amfnra@tlalimavaaalﬁe knimma btem described

h
i the: [RReTHeE blrsSllsd fhet 6 iprenaiRd it e 3 lebla HrPBtsgf fhrgpounds
analdgoligly tdf wbce@&ﬂﬂ‘[ﬂbﬁnb@ﬁs\l thalitratlreQ or WOsrocddurdswndgAcodsiy to

d. El sevi er, 85; Fleisher et al., Advanced Drug
Pmc‘%@l“?%ﬁéﬁ?'bﬁg\'nE\ﬁsapi?gca(“f@%) 115-130: or H. Bundgaard,
Drugs of the Future 16 (1991)443 which are all

i ncorporated herein by reference. Suitable prodrugs
tn gepgial, cp@pounds of the formulae | or ia can be prepared, for example in the course of a

convergent synthesis, by linking two or more fragments which can be derived retrosynthetically
from the formula . More specifically, suitably substituted starting aminoalkyisulfonyl
derivatives are employed as building biocks in the preparation of the corﬁpounds of formula L.

If not commercially available, such aminoaikyisulfonyl derivatives can be prepared accordihg
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conpounds of the fornulae | or la are especially acyl
prodrugs and carbanmate prodrugs of acyl atabl e

ni trogen-contai ni ng groups such as am no groups and

t he guani dino group and al so 10ester prodrugs and

am de prodrugs of carboxylgc acid groups which may be
present in conpounds of the fornmulae | or la. In the

acyl prodrugs and carbamate prodrugs one or nore, for

o he IR SPRLoA  BASBEO AT, i 0D P o

gr oup
choosnﬁgﬁtbmhi&t ;&ecumoefrﬁteahby tieesdl GlniG63Inaduliphonyie a,rribhmgﬂ ai:ow the

. Swtab e ac%%tgrou s and cargamat groups for
mtmﬂa@gﬂn%@dafﬂ%% st 5Bt B8 TOL & 1 o
am tno%ﬁ(?ﬁplll@banﬁtﬁ%yékén%ﬂﬁpﬁan%l e ic@ R dRAE- 10 Qrder i fird iy Gilfrive at
is hydrogen, (Cl-G s-alkyl, (C3-C81-cycloalkyl,
the mplegileokipe FQSE‘PWIhﬁ(‘Oﬁ IWS!&EF&@“U(’@%E@?&‘} aryl ,
Het erocycl yl -, (C6-Cl4-aryNCl -C4) -al kyl - or

“In therﬁgﬁv{qoc 4%%?1%%?5@ %aq;ﬁ%u;lﬂﬁﬁﬁ:le&ﬁs?ﬂ:q tﬁ@e%&o‘fr’ﬂeﬁ%f@ﬁ? dlsf8sure are

the excepti on

iisted AKA Fé?&@ﬁcethh%ﬂ? ey thepfaré baniard Iﬂibﬂloaﬂudes osmprahemively

be prepared by utilising procedures and 20t echni ques,
discusadd ml’thpb’rerasa'e&rrﬁi anelvkll kmown tenue siiferée tatasd Abbﬂt@h@ﬂ@ﬁivvavs

.t he Stargti

show iRl R &P P Th oPHE CYUREr T el oeiow
meniPheCaAiRS. Hdvathaansf ndpnkiceof lsd’ﬂndrhanﬂfﬂesppmﬁd cblg nafdern

t he compounds 3%_fornulae | or I?€?re readily
separgiig]) 198*61’@15?8‘(% SAMBERFRAPYRATY i n the art. In

Ty;ﬂ?arw a‘fﬂﬁgﬁkﬁﬁﬁb{nzﬂﬁl@e@@'ﬁﬁﬁdr@d bythaaidtiaPben-BFoté@MPaminoaliyl-

been described in the literature. Qtherw se they can
sulfoiné cipepesmaid variowh anaiaeh InyhawEISERASIoE 2 BREe ur sor

conpounds 25anabog@usl Q cedures deseriled in
the |ires.a} ,\/Oﬂ’\cl? _%L%L_égfge R@hgm@\p\go‘ﬂs&yw“

procedur esi descri bed in gdes applicatjon. In.,.
general , coitpounds of the formulae | or |l a can be
{f R.ﬁﬁx&pﬁléﬁﬂe pfdﬂéct:ag apbe tikdle e s Qb B@s@ﬁer&zﬂnﬁml\eemgahnnd the

h by |1 nk fr
TR T T
couplm:w gorf:ﬁ(?cﬁ%f ‘:&%Hﬁfmle sthitRAbLY! %?é%{eﬂtﬁuiuﬁﬂosthﬁgﬁifoﬁgicﬁionde which

fonyl derivatives are enployed as
is commdrdalhgavbtliabéﬁ(san be rarstopmegdr ivd @hregfonding s@!@qﬁ@@uﬁ@sSubsequent

e ST SR, BBl 30 ssoramice

whicRGE R hekther bdifie8 bl Baniel krrkarawns Shangdainth &K/ﬁﬁﬁcbirﬁthioyhen&
for the formation of the am noal kyl sultonyi syste

carbyyiic RGO §1 Hg PELIPTENT @ T @LEPYingfBisgRUP 8y CPRB&EIG of the formula
ia, viRRRLINM-SULL ARG AR 18y B5 DRoRB,AI | ow t he

a variety of substituents into the
positions of the am noal kyi sul f
whi ch can be chefi#€al |y nDdIflﬁqu
Narg Qvgoat Bt hg ol ecure of thellf or
hati nght he désj red subst FeGent pattern.
fol | owi‘hg, pro&edures of particul uar interest “for tzhg R2s
enbodi ment of this disclosure are listed and
referenced briefly, however, they are standard
procedures conprehensi vefy etrgsed in the o

\/O
linNerat ure, and are Wegl knawn to onestklsu/eﬂ i p~thes’  _ros

ha———

——arr—“APrhaugﬁ\hd' @Iways—ieshﬁmﬁ—e*pl|c<;Li i B b
certain cases isonmers W kbumccuredduri ng syntheS|sRm
of the bel ow
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menti oned reacti ons. Neverthel ess such m xtures of

i sonmers can be separated by nodern separation

techni ques |ike, for exanple, preparative HPLC 1)

Typi cal |y, am noal kyl sul fonam des are prepared by the
wioeastizmar of N-protected am noal kyl sul fonyi eht/eriode®423s
Wi th various anmnes in the presence of a base. | f
R23 and R24 are protecting gfoups, these groups can

be subsequently renoved and the resulting am ne can

be coupled with a thiophene-2-carboxylic acid under

Sp%%ﬁ%ﬂ? l&sﬁtb]? Cl{lgng&g&ia %nglpt? di\/rlsfé ﬁvhs&ogrﬁﬁf( [%Fg&u?ar ifterest of

this mshmsomscaa@mmmm& Py awidcHaablype addiiiorost abbﬂiﬁﬁtﬁmral’fﬂdes to
i des. Subs ? uent

.to. the correspondi sul.f onam
optiqnalipibstiied eflenpriiAtic g ApHATELEs RESEREG FesgeRcpat. Sythesis
mai)ksmmfs@geeﬁt@d! Hatr a9 aicoshmntiiemien @esy) s\eich can be
further nodified by standard procedures for Exanpl e

zﬁ:%j:at ed by a 2-thi ophenecarboxylic aci d |n t he \w

ﬁpr nB&%of ja trpi-cak, coupling rgagent |
F?gijds of the formil a | a, which are of pa
2ﬁ?te

rt i
t of this ap piication. R26 - 0 AL! %6{30
3) Iin\o¥der tdeRaiklshbstitifedeR64R) JUMBNARRIEE 'ihhmanGu)fQQamldks afi be

selectively substituted at the nitrogen atom by the reaction with typical elecirophiles R33-X |,
in which X is a leaving group, such as chloride, bromide, iodide, mesylate or tosylate} in the
presence of a base, for example K(0s. (See for exampie Liskamp, R. M. et al. J. Org. Chem.
(2000) 69, 11, 3662). Pg has the meaning of a protecting group.

P Y _Rrzz RII—X e

_ 1

e (a0 e R33
4) o-substituted B-aminoethylsulfonamides can be prepared, for example, by deprotonation
of N-protected {for exampie phthaloyl protected) 8-aminoethylsulfonamides with a base such
as LDA or NaH and subseguent reaction with electrophiles. {For repreﬁentat_ive'examp.les see:
Liskamp, R. et al. Tetrahedron (1993) 49, 1133.) When reacting the deprotonated p-
amincethylsulfonamide with an aldehyde, B-aminoethylsuifonamides with a hydroxy-

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

procedures.
. O 0o 0 base O G, .0
Y/ Y7 -
N/\/\S{"N/RE“ (LD A} y ‘\S.:\N/R34
[EEIUNESIL E—
- _ _ |
o "R35 R36—X o R36 R35
base \\//
(LDA) s\ R34
R37—-—»CH0 R35

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

condensing agent (for example isobutyl chioroformate) in the presence of a suitable hase,
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NN El'l R26 WD 2006/ 122661PCT/ EP2006/ 004255 32 5 2)
Specifically substituted P-am noet hyl sul f onyl
derivatives, which are of particular interest of this

appl i cation, can be synthesized by a M chael - %g
WaAHP6H of appropriate anmines to optional | ?CT 2006/004255
substituted ethenesul fonic acid am des. (See for
exanpl e Vessiere, R et al.33Synthesis (1983) 816;
Tsuge, Fl. et al. Heterocyclic Comrunications (1997)
3, 19.) 0000 \w- R3 1 -NH R3 1SR2 9 R28 R30R28 R3 O
folloBgd byreattideof the rediganbwbte ihﬁetmeﬁisﬁemﬁtﬁttam_ytab!e red ucing agent

| | f
for SHpUB eI e ¥ N eC R s e Dy PRt BS TnE ail-Hiirted
amnioyﬂnamalmt@n&@iaﬁ@ Q:EF Ibesega%a “Dnh(andauwlmhbm h¥Xiide ( &rles?wp!ag
r s chl oride rom de S e or
methgaa@ﬁ%«tvicﬁ*qrw ipdh %P@é%ﬁ%@%?asg tB&E,‘é"‘Fef‘ch %ﬁ%‘g |
alkyi&@%sqﬁi@ﬁ@atfv@ fsﬁﬁiﬁ@hﬁeﬁuéh AR ceffum VhioBlcetdte lealds t@é Shioester
0(2000) 69, 11, 3662). Pg has the neaning of a

whncbup@mﬂtﬂtmgntgmt}u@lorﬁ)@ﬂg;s pkovxd@Ra;Bl protgtedi \B-substituted B-

amlnog{%yismnachlaﬁgzﬁ (&:re'\"a%mer 9%@Sle% d%?ﬂgztlgﬁzgpus@amp, R. M.etal.

Synthesis (2000} 1579). Reaction with appropriate amines provide the N-protected-§-

substituted B-aminoethylsulfonamides, which can be further modified to structures of the

formuia L
R38 : '
R38 _ R385
Py oOH e B /]\/OH . e /k/\\s”
N I~ 8~n ~c)
S H o H
R38
H—N
N R38
R4o - o /l\E\S/,O .
H !

R40
Further, in order to obtain the desired substituents at thé aminoaikyésul‘fonamide system in
the formula |, the functional groups introduced during the aminoalkylsulfonamide synthesis
can be chemically modified. Especially the groups present in the aminoalkylsulfonamide -
system can be modified by a variety of reactions and thus the desired residues R13 in G of

formula | can be obtained. Hydroxymethyl groups as well as formyi groups attached to the

~ aminoalkyisulfonamide system can be transformed to a variety of functional groups, for

example, to the corresponding carboxyiic 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. [n addition, carboxylic acid gréups and acetic acid groups
can be converted into their homelogues by usual reactions for chain elongation of carboxylic
acids. Halogen atoms can be introduced into aromatic side chains, for example accardin‘g o
procedures like the following described in the literature. Fo-r the fluorination N-fluoro-2,4,6-
trimethyipyridinium triflate is the reagent of choice (T. Umer_noto'_, S. Fukami, G. Tomizawa, K.
Harasawa, K. Kawada, K. Tomita, |. Am. Chem. Soc. (1930) 112, 8563 see also K. Manko et al., }.
Fluorine Chem. {1988) 39, 435, R. Storer et al. Nucieosides Nucieotides (1999) 18; 203) however,
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4) a-substituted p-am noethyl sul fonam des can be

prepared, for exanple, by deprotonation of

N-protected (for exanple phthal oyl protected)

p- am noet hyl.sul f onam des with a base such as.[BA or
wiNadds/@angsisubsequent reaction with el ectrophi bEsEPAFE04255

representative exanpl es see: 15Li skanp, R et at

Tetrahedron (1993) 49, 11334) Wen reading the

deprot onat ed p- am noet hyl sul fonam de with an

al dehyde, fl-am noethyl sul fonam des with a

otner RN IR ENSE S IR EIR Be SRR AL 05 A

chlorhaﬁ@n bkdniARtidt3 ér fod Tton ﬁﬁﬁ'brrﬁﬂsﬂbsthamstcad be accomplished by the

reactipp SR e TElg S Y i ot NES. R B Rl g ol repgents

well ia@da to THos@ikitkatin @e A0 DNpéHd]ﬁ@@ﬁ 1510 raactlaﬁtmﬁilﬁ(msﬁeh‘g'@h
a condensing agent (for exa%e i sob

stoch oR1esY 3P 5 igytiop rpa{tﬁrg tb&; hala g &trogu ||{1 ieg (éiﬁgrgggpf}siticns of
an arm&o&@@e{ &%fnqﬁlﬁeﬁg an u@&ﬁ%@gﬁﬁg??‘g OkiReed) Qé‘nlmetal e)ﬁthange

reaction o PRt ermedrat 6wt
or meialstinrt detectiechydraggn/atptsl tex(aoge ancybben ubbiBkAdtiog iwibs: wide

ot.ect ed. am nogt hanol | iate. The_..
rangegt ool SitRES LatioR TSR ARG b foBeH e Bhe 4 fgiic nucleus. (.
Gnmme@,(}leedowdeh 1894)%71 Ioplsulx. saydnehead dldp l-(efaﬂdi(%ydxagﬂni €1984) 21,
nes n 0 resence, of a ba 0,
121; GRRRE A b QR0 R Em ol hEiT ke Dark BoBEFRoR TRy ot i
znﬂat@@éﬂ iYtiafiye@s) -«%lﬂlﬂﬁﬁﬁ%ejlﬁmé aratth@indm&mum%swmesent in the side chain
t hi ol acetate | eads to a thioester

of thft Faigpalkysulipgnamiden @pibssogyssted rdb'@ft!yegr aﬁ&wﬁ?r(s%vww to the

correé:%néi‘l‘lg%{ahhéﬂee o Botoni@akia! QEfoh:Y Ty &%Yﬂé?'?u&'hbﬁ*ﬁ grtfu%? fike for
al . WD 03/024923 or Liskanp,

examgle -Cy #Fh eaFs ethesoayds gmigys, amja@'t alisyl- o arv- &fﬁpﬁscm?d@?é by

mearf}‘?f g?nésr']t@g}?ﬁé’lqsm %ﬁg %ﬂf qu(?x‘f g%?ﬁ%geyﬁ u?»{)ﬁr salts and reagents
for exaoghld lieé?airetido delowdE. Lmekartdi Pt ﬁ@ngmlejaimatmhd Cross—coupimg Reactions,

Wiiey—\l?t%l ll_!j‘_?B oﬁﬂ[ Belier, C. Bo!m Transition Metals for Organic Synthesis, Wiley-VCH,
1998; J. Tsuj ii, Pailadlum,Reagents and Catalysts, Wiley, 1996, ]. Hartwig, Angew. Chem.lﬂ 998}
110, 2154 B. Yang, 5. Buchwald, J. Organomet. Chem. (1999) 576, 125; T. Sakamoto, K.
Ohsawa, J. Chem. Soc. Perkin Trans | (1999) 2323; D. Nichols, S. Frescas, D. Marona-Lewicka, X.
Huang, B. Roth; G. Gudelsky, . Nash, J. Med. Chem. (1994) 37, 4347; P. Lam, C. Clark, S.
Saubem, }. Adams, M. Winters, D. Chan, .A. Combs, Tetrahedron Lett. (1998} 39, 2941; D. Chan,
K. Monace, R. Wang, M. Winters, Tetrahedron Lett. {1998) 39, 2933; V. Farina, V.

' Krishnamurthy, W. Scott, The Stille Reacﬁon, Wiley, 1994; F. Qing et al. J. Chem. Soc. Perkin

Trans. | (1997) 3053; S. Buchwald et al, J. Am. Chem Soc. (2001) 123, 7727; S. Kang et al. Synlett
(2002) 3, 427; S. Buchwald et al. Organic Lett. (2002) 4, 581 : T. Fuchikami et al. Tetrahedron
Lett. {1991) 32, 91; Q. Chen et al. Tetrahedron Lett. (1991} 32, 7689).

For example, nitro groups can be reduced to amino groups by means of various reducing
agents, such as suifides, dithionites, complex hydrides or by catalytic hydrogenation. A
reduction of a nitro group may also be carried out at a later stage of the synthesis of a

corhpound of the formula I, and a reduction of a nitro group to an amino group may also
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R38 0 0 S,39 Pg R40 Further, in order to obtain

the desired substituents at the am noal kyl sul f onam de

systemin the fornula I, the functional groups

i ntroduced during the am noal kyl sul f onam de synt hes

WORHE2¢heni cal |y nodified. Especially the dr f{%ﬁ}’gﬂﬁﬁmﬁﬂ&

present in the am noal kyl sul fonam de 15system can be :

modi fied by a variety of redétions and thus the

desired residues R13 in G of formula | can be

obt ai ned. Hydroxynmet hyl groups as well as fornyl
occwsimmnmlish@mmdz mmmh@eénﬁnmﬁrkyic&hﬂrﬁmﬂﬁnﬂ&igrmstoemmpie

e trans rmed to a vayriet nctl nal, grou
whefl SEach 1 6B08 P4 Biteb Brsfp VB RiTosdh o MRS nyffo§tiiins 2
groupaimdattb mt&ﬂh@arthbyesmy REXind@tof e fomRei i, ansnagblips can then be
[led in the eovranltrlte

m"“é%m@gw&?mt e d?fﬂ prRecdsEsPhalky W%Eﬁb Bereaghipn with

(su b&ﬁﬁteﬁ?@ﬁﬁ’ hﬁoge%ﬁﬁa’s bb’byb:%dﬁ@tﬂf‘é%ﬁlﬁﬂldnﬁﬁ CarbHify] Ea8psRds, according to
aci d under acid basi ¢ or reductive conditions. In

stangardipresaures tr wia)tnoncfoa@xamjﬁ Byipsactipnavititastivated g3rioxylic acid
derivhiti@ d?é'snacp]echﬁf?? ridal %c{:\'/?a%éd' esmlo‘?&fﬁ& km/reactton with
or C n car

usual reactions aln el ongati o
carbaxidis acr&bﬂndg@memnomf peattivafingageidocscoriing o siag @ pwcedures for

sulf oy P g SRR R AR LB, U7 ooy Tone

fluorination N-fluoro-2, 4, 6- 25 trlmathyl pyri di ni um

Esterlzgmg?ﬁagrgﬁnts L?&%e ! eagl?(% ul&gwra b&-l:nngreeggto(%ke carresponding

carbﬁmfaads Jvhlcﬁ:”éﬁeﬁmmlztllo‘ﬁQQn tﬁérBdB;@ﬁeadt&&wgg 5\6&5:3 eigtgd)iﬁi&s under
Q et a uori ne em
Stanéeréﬁevd@%ﬂto gmem&fépaesgerNJSFF@sfﬂweafeEﬂ ﬁg@wpiﬂéentz@&e

amifsAB Y. &lionade 209 B¢ datdBRAPETHREZQRG m%téﬁlcﬂw?letarboxyhc

suitable fluorinating reagents may al so be e
acidgpidacaed B wﬂblata@mﬂﬁ%@béﬁﬁmmﬁatswbﬁso hﬁ%hﬁia’fafdnﬁbmve gskers. Ether
g0 L e e BT IS CElAUTE (Bl pepaf gy growes o

othegeaply ckh@bits@h@fgrmms canBs cinaved 18 gavediverarysrotprevhich then can be
S
peﬁgg ?}arﬁ%’ Af aﬁé}ﬁ%@%’gﬁq‘aé‘ﬁ%ﬁ% In‘f cbéérﬁgaéeﬁtétgpgd?ﬁﬁng agents allowing
relehDUﬁEhY@mmgﬂolmﬁbﬁﬂthtngm@W &dﬁnremtamhg gthpsgmnbe saacted
ntrPduced in the different positions of an aromatic
PUEYehai n of the p-aminoal kyl sul f onani de. By
sel ective hal ogen/ netal exchange or neta | ation by

anailé)

_ sel ective hydrogen/ netal. exchange d subsequent
The peyias bmeRIPREL Coft198s %agﬁ*@feccawerén B of PugghAMALeroy s qre furthermore,

ins géﬁéki’éit é)&éﬂ%ﬂ&@ d@s%ﬂb&?m't@itb&ﬂ@%@Qrgaﬁict:ili'@mﬁhplﬂ@tm %rmth J. March,
nucleus. (M R Gimmett, Heterocycles (1994

MargiggAdvaykedroamig hearstes ngpy-VClj 20pib g Bdyeatises @ﬁpuben—Weyi
"Mei ﬁhe?%vg %%%Ch%gesgﬁeérﬁ&dosﬁk P{)c‘xk;r}ergﬁso pg&ﬁ' | ialeme verlag,
Stuttgas, Gcrm'am | it @rganic anhlaﬁfaifﬂm)wllear& ok, i)Y oalkrion 8sC. Larock,
ContpfetfentiD€blgatlc FHRANOHIARAS', WitddVRACH ek [odd)% STAE 1 FBhilg feds)
Comprehensive Organic Synthesis, Pergamon, 1991; A. Katritzky, C. Rees, E. Scriven
Comprehensive Heterocyclic Chemistry U, 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 aminoalkyisu!fqnyl derivative if may in certain cases
become _nécessé’ry fo épeciﬁcall'y 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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of the am noal kyl sul fonam de - can be converted

directly, or after interconversion to the

correspondi ng stannane, or boronic acid, into a

variety of other functional groups |like for exanple

-CN, -CF3, -C2F5, ethers, acids, am des, am nes,

al kyl - or aryl- groups medtated by 15means of

transition netals, nanely palladi umor nicke

catal ysts or copper ‘salts and reagents for exanple
tc take !’pef:iét mea:kutss rdlealcbmvlﬁfa dauedennmm$torP forSpamgle to use protecting

Cross React i.0

groun GuueoBofiadng ok STETRRR AT TR S s pufdtions i
such ca%lﬁ?éi'drfé cﬁﬁﬁgi’r@ﬁi@biew g&g&’@ﬁliedﬁﬁﬁé alii. Ts ujgi .

Pal | adi um Reagents an tal yst Il ey, el
The stryqairphalgnenisigaint mawswgfgéstgc%i%’w ‘giéﬂy “@hyﬁaﬁ%“a"‘sd In the
compmﬁh’i@ BYaE %rm‘&ia Igélg @8 Wﬂcg‘% tHe 39902 i Riiofh3 @ers\?ﬁtwe

kanot o, K Ohsawa, J. Chem Soc, Perkin Trans
ohtama(ol@g:}xthz@dggmv@by m@h@tge rex Clipp gge%lgsmogynthﬂsm methodoiog;ns fike

those o%@lrng@ Bﬁjr.li\? %gﬁ&eﬁg&ur@%% ASBr s:/:%?et @e[%ﬁowg}rrﬁé K%?ied]m the art.

434
Clark, S. Saubern, J. Adans, M Wnters, D. Chan, A
298 iAot 22D Y @Bﬂﬂ ia Kwhich
The dlsgg%urgaiso gfés\zgglbpc& L\%’%‘i“é&* g%et’ r a?]edr gﬂmﬁet (t) ( 1% )

compn@&,coﬁcﬂﬁﬁng é/mnﬁamnﬁa),. formulér P sdhamentpbynd ¥¥foBowit HNFFHRY {o
Stifle 3 |on

give o aRouRb PR onvieshnd fototetnoryass W& Gragdupd Py gimut
mtoa&Jmpoﬁnd@ﬂhpgﬂﬁma%‘?%ria(zooﬂ 123, 7727; S. Kang et al.
lett (2002) 3, 427; S. Buchmald et al. Organic
Lett ﬁ(zooz,)m@w T. Fuchi kani®®t al. Tetrahedron
rat. Lett'. H(¥391)-32 Ql; &X . Fet+akedr on hekluiae i or ia
1991f 32, 7689). For efhnple% nf??&4groups can be
reduced to amino groups annegns of various reducing
30 agents, such as sulfides, dlthionites, conplex
hydri des or by catal ytic hydrogenation. A reduction

of a nitro group may al so be carrjied out at a |ater,

whereist thg eesigipe HH%“%%P%%? gopFtian ¢omibsimas Biiineddn F'ﬁr‘ﬁﬁ?‘é{a b

wherely @nd a reduction of a nitro group to an anmino group
may al so WO 2006/ 122661PCT/ EP2006/ 004255 35 occur

-N{R41 4W£§e&ﬁ@&ﬂ§h&ndﬂﬂh fbf aN (Ré)aicl}lh@ﬂzrmﬂé avieedn Gpicanigtib @ra residue

unctional group en re
out oY thR EoHp REHE GOl WA ARy APUIBh PSP H| GeP QPRGN
substitMEY RORRAL 'v%d%%%ﬁzz si Herokddes it Q:rﬂnﬂlafioﬁllfp%ohil@! the residue -
residues R13 in of e fornmula I, am no groups can
N{R*RRdws the mrading oed pﬁ@eﬁawrwgswmgh %rﬁ‘d%ﬁ-‘rsd b%ﬂé%‘%%?ﬁé‘ée'ﬁeé fnto the
resid Ikylatlon for exanple by reaction with
(substltuted) al kyl hal ogeni des or by reductive

~N R‘?d(@ %Eéréwcs@éf thAfIANYde 1GR I OUNEER)RT R 0L ﬁﬂeﬁ@‘s:ﬁrﬁgroup of —N({RHC(O}-
standard rocedures for acylatlon for exangv
heterpeisler REAT WREHN Baveithameanies Oha RIATFEINg ST guft afWétéﬂge“ atom
prote%H&nteﬁe fo@giaqnp@ lePLddGad vRRN YGRS cratph iV 848 Hic SeitRESS, Wiley,
&rs or by reaction w'th carboxyllc acids 1n the
1991 pores odmsiof Prafecans ¢iouni, fbjeayetiod), By esrene daigsitiee -N( N (RANRL can

ndard procedures for sulfonylation, for exanple by
nave?‘éea@f‘anéﬁ’c\?\n th sul fonyl chlorides.

10 Ester groups
presgnt in the an1no yl sul fonam de c be

drﬂL,zed he coire /Hq/carbox i€ aci N
[ii%%?ch fte iwat i on\can thern be réa mntﬂijf\ﬁ oo
ani nes' or al cohdl s "und t andard ‘comgiti Shs'to gi ve
am des or esters, respe

vely. Ester groups present
in the aninoalkyl-sulfonanide can be converted to

ot her esters by transesterification. Carboxylic
15acids attached to a suitabl e am noal kyl sul f onam de
can al so be al kylated to give esters. Ether groups
present at the am noal kyl sul fonam de derivative, for
exanpl e benzyl oxy groups or other easily cleavable
et her groups, can be cleaved to give hydroxy groups
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The previously-nentioned reactions for the conversion

of functional groups are furthernore, in general,

extensi vely described in textbooks. of organic

chem str like M Smth, J. March, Mrch's. Advanc

WE WA %Eneni stry, W ey-VCH, 2001 and in “ngfqrgoggmsmm

i ke Houben-Weyl, 25" Met hoden der Organi schen Chem e"

(Met hods of Organl c Chem stBY), Georg Thienme Verl ag,

Stuttgart, Germany, or "Organi c Reactions", John

Wley & Sons, New York, or R C Larock, "
ThusOhwysesédien B (RFR‘Orayelrive thiFrdensfabionnofi-OfRSG:z, refrleatjvelyCriven above or

in au%fl}fjoneig I%l(eeﬁ%? \aées(ﬁa’gan LK @hct’%naf%r%ﬂb{';.%r dgs(ég)ﬁ)pr?ﬁgli? ﬂK form of

' grouti‘alﬂ":at tanlsybseQuertiyde, traEsfoﬁn:erd ienthEdimpl groenRE ued G, i.c. funct:ona[

er.ocycl i c. %‘Ee{n X El sevi er E,CL e 1996
3‘“”%?’&?3 €51t '8 Taniopm et %”’F‘éﬁ?ﬁ‘%r?é of, ‘Ef'VﬁFYﬁ-‘mfPS/ F
pratédtédefbﬁﬁ Uh ehCanreaf tHapreharddim dfahd henpamts bitaé fdnﬁutaeeor fa, it

se the functional oups are attached to
can @&f*&yﬂ? maswwra%freﬁsaa&tw% ?Gﬁﬂﬁ&mw ghoups wh 'elageggceor

prevARGARE:iRE CERAMYorbide $RREIS iF Md desRLBRL syh®RGS &) in the form of
conditions _or to choose specific reagents from a

precyiaen gseyps avhigheasg tatersonvested en thewdgsirea Runslienabgrospsp Poiped
- t
ey FORY LEL LGB0 ATy R BEGBER g0 R B
DFOHQM Sesteripitegicsarawdl rovnde thesg sighiobis thestifieguesexample, Greene
and wgweﬁ{rﬁfectwé gthsgi Wéam?’ctﬂgﬁt%%kl? Wi gq&,)g? nor‘@!(b(‘f"msl% %gectmg
I"on con uch ause any
Groups d’bleems‘!%@)[ Aopamples lof mdcurmngnejmrcyano'@nej;stanw aﬁm@bups may be

ts present rLt ttached t
ment e i RAE B an gl re et 15 B BRndHHAE 6 EihowiE apid dgrivatives
or by reﬂ@d‘!lohenﬂolﬁhrﬂﬁﬂétﬁg grdlipe, drhigtra@giupomby by ‘(rsw_ﬂfdrﬁi&ﬁ by reduction
deri vative obtai.nabl e as outli ned. above

like @il dicyHifapen3tiondpiogmiee BRYPLSTENS MBS 20 aiso have the meaning

of a SERHAER! Qe &éav'a%é@mﬁ hRSR 1@ Whhien@hdl @3raMe HSINE of the protective
procedures wh er se are well known to one skilled
groupnherise gi quch technlquqmékreﬂ\@cmém%k&pé b the pe{Burgess & (Ed ) Solid
PhadR f a conpound of formula
aﬁ&ﬁwﬁq{&%%%gg%%k gg)long a compound of formula
2 with a conpound of fornmula HN(R43)R' to give a

The FREREYAR: 1 bfe (LN & A0GARICIMR AaGORNELH el

€ Co oun mul a oun

.. -N(R‘)G{Omiété\%gldeois d'eﬁned aboile%wﬁH@ﬁ ﬁh@n,t 8 eo !s(_epﬁlem mwe Bés?w)eﬁi%get

onation of .-N(R3) & def i ned
melgegler the formyfgdrasiitean I‘!@F@Ii? FAIgUD) \Hlasgh éﬂ‘tﬁﬁéﬁeww@f\! be transformed

nati o het er cle
mmﬂf&%?%%@éf oD R ChTh o sy %'Sﬂf’gé? deriuafive of the
fr | 41
groutph ﬂgﬂ m%@?ér%cxﬁg Iﬁgxﬂ%la%g%f\rcit %?a{le arogﬁﬁg é{% 89{):1 prottacted form, or R
and Rﬁene1ndemztiys‘roc{heéadl@meaidemQtefaéwdwgan htomoor agpoicdnalgroup for the
Si
nitrdgB% Al FRAHE gt 3R Sl R ol PR ies e whighare
attativeti @o theaalityb shalhugsG, in formulae 2 and 3, have the corresponding definitions of
R13in formula | as defined above, however, for the synthesis of the tompounds 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*)R* giving a compound of

the formula 3 in the form of precursor groups or in prote_cted form.
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-N(R2) C(0) - heterocycle of the formulae | or la. If
-N(R41 )R42 is a precursor group of -N(R2)C(0)-
het erocycle, R4l or R42 can have the neaning of a
protecting group suitable for nitrogen atom
protection (see, for exanpl Sq G eene and Wit s,
Protective Groups in Organic’Synthesis, Wl ey,
251991, or P. Kocienski, Prot ectlng Groups, Thiente
1994), for exanple the residue -NR41)R42 can have
havetthremgening PipresLTSONEIOROY A EEG APCTIEPROBEIIALE &0 Uiy residues R of
tnefﬂf?ﬁ{ﬁ the residue -N(R43) R44 can have the denotations
0 ?\l R3)Gz, respectively, given above or in addition
in the residues R43 and R44 functional groups can

al so ent
Prei @5 gag Ty Be ek BN KBS CUBH R 6 Bamalery

and &, i.e. functional groups can be present in the

f or m of cursor. groups or of derivatives, for . . ..

The copRRSNES 1 InE Brest B sPPIg At SFine RategUpuRTap Wifigh inhibit the
actwﬂ? BP&ERtdot 'Eo;%fu ltzitiaﬁ eRBRodaEy Xaf THeh arefspsdifit sagnd p:@teake_ammbit(m

can genera be advanta eous or necessary t
inasinpety wbaedqmémhwwhgmw ﬁwr‘%atk@ép@fzea&sm% inhibition is

not &ggﬁigcf' gctfv@i‘&#%@@ém%mﬁi’s 8 ﬁ%h@@ Bor 18 3B determined, for

respec esl s step, int form of precursor

| exargrle,umhe/m:;z«n!hdﬁctebdddtedmﬂ cronv@htwsaymkfm\htrﬁe tidés ﬁkl&tﬂ in the art.

function u or to. e ril nct
Witrb'feéli’ﬁfg g, Ctgg 6‘&‘2{{’&"?%6 p@ﬁ»f%la'ﬁ § i{l T %fJ 1ac ?Sé,lret\ ﬁo rises
comBYidR OGikcH Hh@@ﬁ Kbk @M Sordhctetr Katredbiden ardetaniinedkm d\massay

ose skilled in the art
desciines DRIow, WSk BEtha ] SR BURE R NI nanE i iEh Babiy do
not Wblsﬁ}‘stialmﬂ%hlt e FivikosT BinsKprotREQtiRGIved th GaaMPSon and fibrinolysis
hi ene 94). As exarrpl es of precursor gﬁ‘oups cyano

Whogr mbﬂgtwa ni deﬁ@ecbuueuweﬁaw%@nﬁ%mar'%e e HEIEdfla hor
corr%g) E@s &%He bl A%Jr@ﬁ'[ﬁrbl’t%&er R czItEl@@@efc‘ﬁ(nWtHeF‘Hu@ect!y, within the

derivatives or by reduction into
prommmhmmehympb;x oups3 sadublabuby enigep inggediiydyjehibiting the assembh' of

adbi ansionred [o Slike catalytic
ﬁWr'BBeEH‘SP tﬁ% %galéatrcr%)rﬁ %r oups. Protective groups
can al so have the neanlng of a solid phase, and

.cl.ava fromthe so tands,for th

A IGRBRa Op PEioBRt | D CoPBRiRd Alane LR RE Lo PA i Wag osicall
tolerSb K EMMANE thellRe@usKare besbrhfy tiheibRribr t(]B'ﬂfmﬁ/&mK ot &xthydaxis of

Sol i d Phase Oganic _Synthesis, New York
congiopy in Wychrthe aregi @ct%(Xmm@ZO\er?fﬂﬁsea%lawpaEﬁdc%teaf or which
cantfﬁ%%@%?%gnﬁﬁp&ea'ﬂ 1&390 RS drREcrEHsPYRReir activities, or for the

eterocycle as defined above which finall x _
prevesitioo, Heviptiersemture of wthféh are snivipidion af @épr Fodiecdaceeagg in their activity

s oA RTksaPle P IO, PP g on

fibiedigispthecbmpoirais of Kenfpireulas poe tam@dhnigmm:piag'r’aw tolerable salts and

eriyative of t r - NC R2 0 et.eroc
et ate epmll sulb o P Ebiohs kAR Y fie kitrapy and
pr(fpﬂﬁiﬁkts 8f coRdiiorDinamtelciRhe acdvini dfdRpBRbE yoafgﬁﬁfn)reﬁ/@ﬂ‘&m plays 2 role or

er denote a hydrogen _atom o rot t|ve
hagajr uRdeaired PHeGEN WANGHB (2 ORRIR A Hﬁ@fﬁ?@fz w@aﬁ@g Bidod cotting, or

for¢RL g?(ﬁéd&%% al@vﬁbh@ﬂ ?{u re bPPh IS dHdRE el brivity Wit HEbiddEcoaguiation
attac to the a chain in Gl' in formulae 2 and

system Ravsirdds the bhmmn ﬂlslﬁg:lfdﬁfubj&t:ﬁdfdiliESprefeanBCItDSUre thus are the
formula | as defined above, however, for th

redyglianiprdnhibigien phenwanipbbiaad clgrtingna PRgical '3 ap dyiug!, by
residues, too, can in principle be present at the
stage of the condensation of a 30 conpound of the
formula 2 with a conpound of the fornula 11N(R43) R44
giving a conpound of the fornula 3 in the form of
precursor groups or in protected form
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39 have the neaning of precursor groups, which can
finally be transfornmed to the residues R13 of the
formula L Preferred nethods include, but are not
limted to those described in the exanples. S The
wERInodeds of the present disclosure are SerfOTEP2066/004255
protease inhibitors, which inhibit the activity of
t he bl ood coagul ati on enzy factor Xa. They are
specific serine protease inhibitors inasmuch as they
do not substantlally inhibit the act|V|ty of ot her

hi bi t
e B RIGRE PO B BT e BF3ATEE p By e
o rre@enﬁiag &y Ifﬂniteidtds botredtbexeowith ehodgand, tfaommaymie desbwﬂpbexds

r.in other assays own to
pentagiarils B thay eneiss BTN oM B GHA kst e 6 ghe chlorinaton
of sulfnef fidsed enbodi ment of the disclosure conprises
conmpounds which have a Ki <1 nMfor factor Xa
inhibition as determned in the assay descri bed

if the l?@l ) tﬂété?ﬁ(g\ﬂ‘etkh‘ QN Rﬁ&@%mﬁ Mmﬁﬁﬂkﬂfulf\{hiarﬁtde of the formula

~inhibiti whi ch preferably do not substantially
| or therrisithires REYREGRA presenyingin asineslkyiuioey sedvativg of the dpriwla 2, or a

reSIdl? ﬁ%l&\tfhﬁ’cg;oﬁﬁgréd d@ V\L{ﬂﬂi t¥|§'r§s:&¥‘h—8§fhét%&!e ‘oﬁz ' 5?{‘“ or R are

sa ne concentration o
presenhllnl dodtedrd forive in therfpousidspretursdreralips taveswt ér&adh btﬁnt .

introd B4 FidFs BRI, Bt d BhhEShelisEni g, ™ 1011

: amin@a‘lk\}mﬂfbﬁ:ﬁﬁkik,ythed&}tesudm bart, forg:xs lhpteaMtetrbdig(edint{) thet or

the proth in 20As h
aming Iy PRI SEHRET BTN RO REPHE® PEERT RO Vg fidn
redudivg alfnhﬁ't:bn nhwaab@qe s@lawntoewemmm@alot ﬂie&mﬂogehaltdms of the

prodrugs are generaliy suitable forthe ther
amm@lis\dw AxidsrivRive Wa M%h@ 91 Sefed i ﬁéffawp@ﬁﬁi/w 03@ hitrogen
atomf ar E:@drm ﬁf@wﬁh %ts%té@llhﬁ)pﬂén é"@a?b@x?h@é’t‘it?@érfvgﬁbe?lﬁ SotucedTnally.

whi ch can ftavorably be influenced by inhjbiting
compfoaadmf tb@foanuka@a:ﬁ@asqangfw peimpiadeipgiteimaas unger #tardaf%@)ndmons

by mggrﬁ\é? d\:%gn cGtip aﬁ% h‘-.%%é us%ﬁ ifr H%?tm%fsyr\’i’ﬁés%hsﬁﬂ couplmg reagents are,

on o0 ecrease I n their
for exaotily icarpodinslediie die'diobwtché}oﬁ hipéredDEG or dissoprenyisarbodimide,

e R BB P TR B 0o

anhyandke, ﬂf(&jyinoqusmhnbgmd)ahbtyykné ema’@ -, N, N Setaavdethyigionium

el S5 P50 SED SRt eSS S8

hexaﬂ@cﬂdbﬂidstﬁﬁﬂe (HATOR ididthyidiessidri\dranid oD EPE) @r bis@beko-3-oxazolidinyl)-
| atj on

oSBT or e (BT AR AT b RO NIOR Aa# HldBE Belfy med by the
reacﬁ At B dors patined é&td-&rﬁ&.deorﬂu%%%r IhhsiniRs BV £Bdrie@Bonding

eviation or cure of a decreased activity of
mﬂwﬁhéEblood coagul ati on systen1|s desired by the
physi cian. A specific subject of the present
di scl osure thus are the reduction or inhibition of
As statedabtedhbdtesiddesch bint G1regn be presenttal thel stage phthgamincalkyisulfonyl

derwﬁﬁgl Vﬂ&ﬁ%gﬂﬁﬁ‘&%yzof‘yr?ﬁég?g cf 661Pix{tﬁe@%%gﬁ{e%%géaﬁi\ﬁs%lfonyl system

as inflceied aBoveb Btirhang dictrefid ws &Uicasbd inooaltded in the sulfonamide

correspondi n | fonic acids tr ment,
dern G A TormSla dpr dapBraratoe M e T At b e
subskdutnt RRcdEsENaectRiphBal ekt k&Gidals E")* Whickkhelttasiangd®:'dn

reagents for the ¢hlorjnati-on of nic ids, 5
formuia g have the corresponding def:mt?ons of RBin Formugl {as dgﬁcneg above; or they can
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If the residue -C(0)- heterocycle-RlL and R2 present

i n an am noal kyi sul fonam de of the fornmula | or the

resi dues R41 and R42 present in an am

i noal kyl sul fonyl derivative of the fornula 2, or a

residue in which functional groups within the

resi dues -C(0)- heterocycl@{R1 R2, R4l or R42 are

present in protected formor in the formof a

precursor group, have not already been 10i ntroduced
admingieringgn effqsiivscwriiung oka eympofond ehbniarauiiuror aghystologically
toierab%é( %égﬁé;ﬁod‘?m tIhPr%oﬂgﬂ; @8@%\4‘@‘ hggwlxgcg ;Sjr@n Jtan&%qherﬁforﬂ

i“fit roduced 1 nto T
an1noa|ky|su|fonan1de systen1by conventi ona

The présbr‘itetﬁ oglfn% b PGS rt@?hefigé ot (oRhuh8def the EdHifulaea or ia and/or
arylation, N-acylation or

their pNyﬁ(bIbé;@ny to@érbiﬂ@ s:ﬂ‘fs ahhkbr thick  peeifugtartse pfodubiton of
am noal ky I%ulfon derjvative wel |

n to one . ,
pharmggeytiraiefo] OO aCRAR) IFaf reHepiratinrd TBgER s Hifigmmatory
resporis®br mmk@mwoﬁ theSHASHY biid @R} IBLOPNAR BisEREDPUNdrSd above o

acid derivatives to produce finally conpounds of the
befowflgr pramate fpr e prasuciemof marrmagartisiaor e herapy PR arophvlaxis of
card:o%]sqglgr (? L aRda quomnlid 39 ﬁlsQ){squ@Fé%te‘ﬁEsééommsc%U@ difdrelates to

S US€ed I n peptide synthesis. Such coupllng
the use ea@\emorspcamds offtbﬁ fcemml lor leantiodihier megologikaly tolerable salis

and/oaﬁeﬁ?ﬁcﬁ%@{;l o e{ lﬂﬁ;?ﬂ dgfqa B?g% oP oalmgigg cmU Ei)ioﬂd coagulation or

fibrinsigida iyt thk ﬁﬁmg’mbobﬁ)ph@ﬁlé oatt cbslemels arent:emjeavimse or below, for

| phosphoni ¢ _20an
examie {r R Berat 00 P OH Xt FHioNes U fefisahrgmiggmbolic
diseade€bi REBIJIN| Mf@t@'rﬂéﬁwb@ﬁd?%ﬁﬂﬁ&@mm&ig%t 6@y poses inciuding
0-(7-aza- benzotri azol e- 1- N, N, N , Ng-tetranet hyl uro
metheds frtraicHthPi@gies pRG BESTRRY et ﬁmpre%f"é@ ISR phEIgJES to

phar c@mt:% ﬁg;‘g) ans Ur bﬁnic%ﬂt‘?&fﬁl c@m@ﬁ@ﬁ&ﬂs} \th@ﬁ( kdittain an effective

phospho or | ) and many ot hers
amouRk Aﬁgtli@titl awn ceranmmdsqf t@%foﬂérif arires e a/emits nhusigloisally tolerable
s bie
s W 8 O RO A A S g .
one @lpoyre phzlmaceascaiiwescema&ia w@riGer gdstabess pr @smntaand/tbreauxmaw
st age the am noal kyl sul fonyl derivative of the
mﬁﬁ?%&%ﬁ %mg ¥ or exanpl e, by de novo synthesis of the
arni noal kyl sul fonyl system as indi cated above.

erw se, the residues L '

e I e B T
formSGR!, AL OOALbARIWIABr SR QRGalEnS §r$gl§auﬁhoﬂt%oér%lﬁfn Batt vessel

and subsequent reaction with electrophiles. These
closurpasseriased WIBLNTOMARlkl BEEPRC AEHEENERHSTraBiMiIng] caronary

_ , . ) nit )
o L5 I SRR R 8L B L0l A BT
graftefefod thd comnanysa perigierd agierigrawassebifimited nﬁmmgareﬁer@sisa}oa

siolo al | oI I t.
coro N S Pl PO oy,
hempdi ﬁ&ﬁﬁbai&hspdmisalﬁgac ﬂirsmouﬁlcatrfasOm ocdihrénglis ehofeitshe the iower

ds of, the fornula or [or their. .
exir T BROGNERHITEd) BIABY oS TEST AAHOre T Hephmbus formatior
occPRREINTHOGiTsQF tHehewr Seugiticanio Bbwiph adREasll kel ﬁzdﬂ@ﬂ surgery, a
i nhi bition of factor Xa or for influencjng bl ood

risk gloRyWPBHY BIOMPORTTRpiEL o SSEEu pRS &Ystsms l%@%ﬂ*%@@gwwﬂathv
: occd‘rﬂﬁ% inRBschiRes3R s Al riﬁﬁ %Iﬁ)z’l;@étks &faid h?ai ‘?’dr@&%ﬁ?& cancer.
I oned above or bel ow, for exanple for the

production of pharnaceuticals for the therapy and

prophyl axi s of cardiovascul ar di sorders,

t hromboenbol i ¢ di seases or restenoses. The discl osure

also relates to 10 the use of the conmpounds of the

formulae | or la and/or their physiologically

tolerable salts and/or their prodrugs for the

inhibition of factor Xa or for influencing bl ood



10

15

20

30

The disclosure also relates to the treatnent of
di sease states such as abnornmal thronbus formation,
acute nyocardi al infarction, unstable angina,
t hronboenboi i sm acute vessel closure associated with
t hronbol ytic therapy or per utaneous transl um na
coronary 25angi opl asty (PT transient ischemc
attacks, stroke, internittent cl audi cati on or bypass
raftin f the ¢ nar r arter.i

he cqfaue” i B Rk nE TSR R e BEF Lol b Brgont

respots€ W%':%p@? gi s‘b@&ﬁ@&k’erd&@'ﬁd?ttﬁﬂmﬁﬁnﬂﬁ o¥ pepHYidkis FoEaaSthe
patency in Tong-term henodi aiysis patients,

comppindhof Bgifemuined b iR BEVEET GFF GEVEFY 9Rg 4irash @V0ETHS!

. 0 a bty
L A e e
like PORAC Ul naga‘u‘ramrtf Histresisyrsirahc t telti-ower agkterandidijseminated

intrav%%lfj{?gwg{f@g? éﬁ_]ﬁgéz}m%ies rﬁp?aqu rﬁ%@:?ﬁn&%ragﬁcgtedl\ﬁhi SQlﬁ'gEW are
thronibdtds Axasepvaln seaguhatiopat Byroodosis, whird: dan omasd:miloamnu surgery.
systens during septic shock, certain viral infections
or cancer. 41 The conpounds of the present
The cBHnB&URS BY e GeHh B Qr REadds il MhykiedbRaivabletdbid QmBsOMmer
response. Exanples of specific disorders for the
prodaugsean e AEMENStyed ihy i BRIssPreferably &h TRAEHo AP® Uhﬁ%ftw*af to humans
as nng%cglﬂfcgﬂ k@ Snhdra OI] oS Re THELG NS dG Rk IORATNLANRAF bwn, or in
ease, myocardial I'nfarction, angina pectoris,
mixtweswith e anetitee nowi the fdroro etanpheuticd pravesitions, WhiGviergit
e CA, adult respiratory distress
“““3Vﬂ&§§ﬂ§§“ FP“§6¥g§n failure and di ssem nated
i ntravascul ar clotting disorder. Exanples of rel ated
onpl i cations as ociate h sur e .thro S
The RRRBRLg BT R ARATIREN At o G TR G G e SRR Eblets
facaueadll 195161 cobfld EMER Ereili G e drd driteofGRPOY REISu0E, sbhﬁions Syrups,
formulae | or la and their @Hﬁfloloalcall toI bl e g
emulsigny SUSAARFIGNRET AEreEh FREEES < ERID ISRtk HoNELE e?aé‘tf SP 2 arried out
rect‘ﬁh? 'r%ﬁmpﬁﬁﬁﬁ@é’i@ﬁh){)i L p BRI Sor RARGhtéAIP %rtéxé?rﬁbi%ﬁmﬁ'ﬂenousw,
umans as pharmaceuticals for therapy or prophy axi s.
|ntra17h'é§!ﬂ&fblwfl§@bfaéﬁ!ﬁﬁﬁ!ﬂ5§t Y & fagrim ohsigctiphppiutbension iisiensabaions,

! €34 the §
micsp & At Bfoatior pErcidf bl Dop R, K SRHRPER, the form of
omtaadmta rsoismmast ordmctulfsTbtsp lvétremacet focedagiptain the form of aeroscls or nasal

adm nistered orally, for exanple in the form of
P4t | 1's, tablets, |acquered tablets, coated tablets,
The iVa@nadeatical beapdraiods s@btdlwttatthuerdlscl@pwa leesspreByR i HgNner known
I
e S L ek B 3 AR Qs 515k G Porani

andfo?ﬁFg@htlcl{arr;EBrbeﬁ%Q@m 8 ddBitbReidfhe E@nﬁf)o@ﬁ{%li)@ﬁfné rbR%as 1 or la
parenteral 'y, for exanple intravenous

andrqmts dieig obysintogicady taierpliasatieandipyits {eiy h@dfieﬂfnﬁ%fn“ production of
piﬂé gx]b%%t LR SQ kL k! a%ﬂ%aﬁf%e' 3412018 RS dsQBR to use, for exampie, tactose,
m Crf 6capsul €s, ants or rods, or percutaneously

cormtarmrapudeavdty,es mereaéx:dnpteem:racwm ifs saltn Oif - Girmerranselt gelatin
capf,Lﬁps aﬂggl:ﬂ%zro% ag%e's gg? lgﬁg %?amng'? Fagsg g«{ap‘%r se‘ﬁ@é’o&fm_ﬁﬁ\g ri:qﬁ?&q{me% natural
or HabdheBoiBUEic C@:I:tabi&@mea;tmzdh& mdmtsbnm@sdimt::trhefur e,\ampiﬂ injectian

di scl osure arﬁgP epar ed I knawn gi se ? bt polvels,
sOIURRT 10T A =Ry SIBTer ' SKIUPT - T i etx?{@p r‘t"a Shiralfradethq e &Yy Oh POl
sucRGE apkRRkligr] d@fote, ivBRtAANGIS , 20aBGitadie Qi danic m;a:rota;ens:s implants

b d ddi t to th
or qogsl'(zpfﬁ | fggeexprr{gpe ?ocpol ynke?'g of cr?ycoug agign.gglflaré% Sgid The pnarmaceuts\,ak
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and/or its (their) physiologically tolerable salts
and/or its (their) -prodrugs. For the production of
pills, tablets, coated tablets and hard gelatin
capsules it is possible to use, for exanple, |actose,
woeosdnetat ch or derivatives thereof, talc, steamPeooaei4dss
or its salts, etc. Carriers for soft gelatin capsules
and suppositories are, forggexanple, fats, waxes,
semi solid and liquid polyols, natural 30or hardened
oils, etc. Suitable carriers forthe production of
preparsé(l)loi‘g ﬁ(ﬂ'ﬂ'\%ﬂ [5ai§ ’:SE‘J[R'O% % [Hf %%'bg 'We%gr BEhe pﬂnd?%ﬁ‘ the
Shul s one br Syru aire, ftor :exanple, water

forrnuaied ohtd mdlzglt&e]epm/sxplogmbmdlokraiﬁa saitssed/or ﬁmmrocb'ug}safhe amount
o the S50 FOT Ot S TIPSl B anvir
its pro@ﬂ@I[Nﬂ%f;ﬁmaﬁﬁac@utfc@bﬂ;r&@ar&ﬁkﬁhs&nﬁmlaaﬁs|fmneatxrbut Grh eng to about 1000
harnageutlcal 006/ 122661PCT/ EP2006/ 004255 42
Mg, PRSFRERRY Pl“d%‘?@“hb?*ﬁré?? YoM TEn about 0.5%to 90 % by
wei ght of the conmpounds of the fornmulae I or la

and/ or thejr physiologically tolerable salts and/or
In addities] to the adive fgredions ﬁ%mmmafaeti 196 17 hsitgityeiniogisaily

accepﬁf)'e 3R %I‘Rﬂ r@(ﬁug a‘?i;i th BarRRA{ st ES, ﬂE&ﬁhr‘?Aa@&&tfcﬁﬂ pr¥parations

era or its prodrugs in
can copitedn addivasisuel asploepanmmpid, GHsrsndisintasrants, bmﬁerédvmuts wetting

agent$ Stgbgg r% egﬂ%&ﬁgrs ?eggrvg! d\@? S\A}%Eglglrs l!éf'atttg qmcﬁ'mﬁytarémﬂ&ers

thickenagr ditlieatst isuf&'f sittisanfay wwieats, toiuirrhieas, agﬂmﬁpr achieving a depot

e YL bR Oh B SRS A O Sl A e

contaNt@P I adr@ tEmmAandssfith@fonmadie itor Waesné/ncthehsphysﬁcﬂmglcally tolerable

fillers, disinte b|n ers, .l.ubricants
salts A08L TG EGHEER (S Cas o RLTTAFERGca DA Giioh gt two S ke
compOURE R tilibMaTae SIREIROQI&ios Of BNedmdisidudllcampbiunigsan aim ata
aromati zers, t hi ckeners di luents, _buffer substances

 specificvoraipharmasploricalipraiile of thgipemecsiiticed preggiehien- dopepBiPle. 2

h:ghlﬁé&t@r?ttmnﬁﬁh&?wft@ b sidrie® L RGioh M 2 QRIMhAYChetoRBH4H vith a long-acting

coating agents or antioxidants. They can al so contain
compowid oflowerwteneyribe Aedbibity nareities with eespact tgrthe ghoicer sigstituents

in the Jéﬁ{ d!ouﬂ@sy st RahGat | ¥ Lol E%?Q%&a?fﬂaﬁ of &ﬂgélq{vert feibfological and

I'n" case a phar maceutl Ca rep aration
phystmea'item mad; ptopertigs oftbe ecorpamdsaod wsﬁ!OWh@eﬁdmmn@ésuch&e51red

e sel E‘Ctl on [

compggz‘xdg E Nerppte | éjlg@\{)f]ttgﬁta!?%gﬁ F5gi Eamqw imand/or
a phyﬁb&l‘gimld,yemtemﬁé saftraapfr #t paalrug dine pﬁmmrat@:,’uca pl'ﬂpgfaltl;ans can also

- conp with a,horter n may
contaEO AT HE N (I PR 26 PIRgY R LA e el

potency. The flexibility permtted with respect to

the choice of substituents in the conpoundsof ({%3 ) _

{Gpits and, as

‘Whenrysing tha eompeinds af the fosmytiag 1 dathedlose cavagigpthipm

is cusﬁﬁﬁ r? LAk RUnGah RS p%?s‘?é‘é’r? SR R R the Frﬁiﬁ%‘i‘ddal &ﬁadﬁfons in each

onpounds and thus allows the selection of such
individeal case Hokappalsnios example lparthe srecificsompeind empleysd gen the nature

and seﬁe%ﬁ}g g & 450 %Jgéj rQJtee{jl?Jﬁ the f'rmde 'theosrchédiﬁiead?géiﬁﬁmﬁrat!on or

oglca e abe Salt an or I'ts prodrug,
on whétbermmcnmemhaooal copdnapuarsattaadm%ormtlaﬂrwpdmiax:alsma@m:é out: An

oo G5 B LB SR A PRS0 o e
art. [th p&dat Iaﬁa_e|daw ddsa férehiddsgtioadesived yeswlistihian atvltheeighing blsout 75

Pl T4 TP B IR EABLE SRR 5 Bt rom

0.1 gl el ﬂbuaén@ @6 Rach dasclia B pier kgf diboexasiphty The daitylidse can be

speci fic conpound enpl oyed, on the nature and
severity of the disease to be treated, on the node
and the schedul e of adm nistration, or on whether an
‘acute or chronic condition is treated or whether
prophylaxis is carried out. An 30appropri ate dosage



A compound of the fornmulae | or la can al so

advant ageousl y be used as an anticoagul ant outside an
i ndi vidual. For exanple, an effective anmobunt of a
conpound of the disclosure can4Be contacted with a
freshly drawn bl ood sanple to prevent coagul ati on of
the bl ood sanple. Further, a conpound of the fornul ae

bivled) i pBritichlbSin$Rd E8e 6Rihe Eﬂmuﬁsﬁﬁﬁtlﬁﬁ bf E1AYBRY HrkCamounts, into several,
purposes for exanple in in vitro diagnoses, and as

&1 exampblk Rat 9 4, natiadwinesitaians- A vest, |dga¢rid¢nﬂson ipdyidual behavior it may

xampl e, a compound of the for

B B SRR @Ry SR el e TR

Xa or to isolate factor Xa in a substantially

purified form A conpound of the disclosure can be

Aab@petd\dmftthe fofroplaexamiplcan alsp acaanf@g@m{smb@ useghab antpaiticoagulant
or Xa .is_then

8@'le|§8 ag I"I,db\l[ﬁ) a)’; EOI}%(?IHN%& %ﬁﬂ IV? grpoa%ttozg PW&O!IIIH]I c?f%e isclosure can be

BéHthdt&dHvAR a FrRRGY drablbloodBamPEIRe wheleRf cdaB@afiet tRth@Blobd sample.
or la or a salt thereof can be used as a probe to

Bathesta compolund at the feroruiagrhon hitorcnﬂs sal*éctan be Xsedfet Higgnoptic purposes, for
VI VO,

‘E’E?H%P&%'ﬁ'd'},‘”g{f) dﬂggosfea,r‘nwaaggn f’lﬂg'PI'Y |g b&(%{:newécaU§\éea?%a§|ons For example, a

SMBAIRiof tHelTh@h B HiS&anltRIustdd LRIt IdeAnfyQhe Fntebﬁfce of factor Xa
conpounds, in particular of other pharmaceutica

ictoiispdate fagiasfp éma substantially ruriiedisran Asphpotndaithéxdisclosure can be

FREPE oD Rt aedb e e 2R6 " o A HRERo ot o factor xa i her

fiate@b Q8Ad a BYLBHE MetHdtRusHRNR abtetHikt A8 bh&icBIRAMBACRRIS, a compound of
for preparing the conmpounds useful in the present

ﬂleéeﬂnmém lepr der @ aattithereef dan be heedssarsplestoglejens thedpeiion or amount of
F teﬁg anat ontoff and the actual procedure for,

aRer 63 P8 ””@ﬁ%E}%r%P ?Wﬂypresent di scl osure are

descri bed where appropriate. The foll ow ng exanpl es

are intended to be nerely illustrative of the present
mrﬁmrmst@r #e cangoneds df e %‘rrn'gae herrle odn heused eheynthasispdermediates for

(i abPeeion o RERF eotbastro i kB 81 e egingt ikalclive igrecients,
Rhigh BreQRf st A6HEHE BRfbdIURA Bahe XaRIRS of ANfdP @xahe®Re by introduction
to synthesize the conpounds of the present
efisybstiveenteor medificatign @efusctbaadl greues- changes that do not
substantially affect the activity of the various
enbodi nents of this disclosure are included within

tHeQeHbRFdyRfistie sélus AtR IR raRITRE fhe ddifounti§i@sef i ®wipRGent disclosure
exanpl es are intended to illustrate but not limt the

e ovdined thitbe Iemn!@s givende\gve Botinan ¢xlahiatien ofsansdthe fctupprocedure

hesj s of cid such _ .
BY 7 il fanerts SO o e diufh S ERTRed whers apprapyite: The
fa8&Fing ERImR&AFP irtede@no b WerdiPnioaefive ©f Bl fleddRBdisclosure, and not
enpl oyed to renove a tBu group or when a conpound was
Ipoiting theseabyn eithen mepe gr %mmtyﬂwe igtheskillén therprt wilfireadily understand that

contained s n._sone ¢ endi on

R SaPRiors O s 8atFer a8 s R Br MBS Briertin be used to
Jyh@RZige theXbMPolM R&R Sfe prbdtdt BRETPRHNd was obt ai ned

partially or conpletely in the formof a salt of the
Ihisivdersiogd thadchanggplag de not sybstpotially offe¢tiibe agtivity of theiverious

%}I%(%%%%%ﬁ%}s? éscg)éﬁ%l teaﬁgiu&%o{g!rtﬁ g ﬁig%%cl)s%re tgacqoseg herein. Thus, the
foldwinBebkanhgi8lre intended to illustrate but not limit the present disclosure.

102, 2t - bi s(di phenyl phoshi no-1, 1' - bi napht hyl Bi nap
BhSploXx0- 3-oxazol i di nyl ) - phosphoryl chl ori deBOP-Cl

di benzyl i denacet onedba Di chl or omet hane DCM

Di cycl ohexyl - car bodi i m deDCC 15D et hyl phosphor yl

cyani deDEPC Di i sopropyl et hyl am neDlI PEA

4- Di met hyam nopyri di neDVAP N, N- Di et hyl f or mam deDMF

Di net hyl sul f oxi deDVSO

201, 11- Bi s(di phenyl phosphi no) f err oceneDPPF
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0- (7- Azabenzotriazol -1-y1)-N,N,N , N -

t et ranmet hyl ur oni um hexaf | uor ophosphat eHATU Li t hi um

di i sopropyi am deWA N- Bronosucci ni m deNBS '

25N- Chl or osucci ni m deNCS N-1 odosucci ni-m deM S

whkbishylseor phol i neNEM Met hanol MeOl - 1 Room t e RPEEPKU©4255

20C to 25 CRI 30Sat urat edsat. Tetrahydrof uranTHF

Trifluoroacetic addTFA WD 44

2006/ 122661PCT/ EP20061004255 45

0- ((Et hoxycar bonyl ) cyanonet hyl eneami no) -

r.o r :

Wherglgghyflpgl JS%p ogh{%aﬁnﬁéhgy { ﬁ éa onncizgri Eacrefé) gd)icﬂlalg grﬁfu%}r%zgg}{c:d,
form[c%\c(d]of lasadiaraoid ywas [usqae fdr dxann [élie yihsul trifmm;dcymc atdwds'employed to

remd's i eraupprtaenia cormpoigd s pUdioddy EhEAD SRR RGP elyen
whichicéntaigedlsuch 2h SGAT PRYMe ms@ﬁ fdeﬁérfmrﬂgmi fhe v@m d@p;’bc&mreg for
1-1s0 pr.opyl - ?erldln

exaﬂ(ﬂé%%ﬁéﬁ@fiwf|ayfm§@ﬁﬂrw ocess, ThAoRIPRURS agabiaiged partilly o
comﬂ@@w %%woﬁ’salﬂ%&)d ma el e%éﬁipveeﬁk th@folmf e acetic acid

| or omet hane. Subsequent | y (1.1 equiv.)

salt, m’“mﬁéﬂ?pétfﬁvpmﬁé a@@ISF’EA)“ hﬁi{gchiorg:zacgi eh. 1 equiv.)
Abbrgvﬁt%ﬁe%lqoxo 1, 3-di hydro-i soi ndol-

anesulfonyl chloride (commercially
tert-Butgi | abl e) were added. The resulting nixtBre was

. a myt enperature. Af t onpl et e
2.2 %gﬁ h?rg/ipgxﬁsly 91 x%n &g{ \Gvas diluted with %Bﬁﬁ
Bis-{midaeﬂqcbmmhmwhes;ﬂmwl ddedided With 150 ml w0l The

hase was then washed 15with 100 of a half
dibehfiiaferff A

Nal i CB-sol ution and finally bri ne.
Dichlrothétasever anhydr ous | DCM
Dicyclohexyl-carbodiimide DCC
Diethylphosphory! cyanide - DEPC

~ Diisopropylethylamine , DIPEA
4-Dimethyaminopyridine ' DMAP
N,N-Dimethylformamide DMF
Dimethyisutfoxide : 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 ' NGS
N-lodosuccinimide : NIS
N-Ethylmorpholine NEM
Methanol | MeOH
Room temperature 20 °Cto 25 °C ' RT
Saturated | sat.
Tetrahydrofuran THF

Trifluoroacetic acid TEA
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15

MySO4 and renoval of the solvent by evaporation under

reduced pressure gave crude 2-(1, 3-

di oxo-1, 3-di hydro-i soi ndol-2-y1)-et hanesul fonic acid

(1-isopropyl -piperidin-4-yl)- amde as .a |ight
wypebdenpesipam Yiel d: 2.48 gMs (ES): nmle = 380pCTar2006/004255

20i 1) 2- Am no- et hanesul fonic acid

(1-isopropyl -piperidin-4-yljsamde 2.48 g (6.53 nmol)

crude '

2- (1, 3-di oxo-1, 3-di hydro-i soi ndol- 2-y1) - et hanesul f on

OEhoBEA PR SIRYARRAET ¢ LT 4 D) amde vere

NN N istchreet hylgros pimuitetrafludroboritel F and 124 npTW0. 1

equiv.) p-toluenesul fonic acid were added. The

resulting mxture was stirred at 60 C for 72 h. The

f or med precipitate was f||tered of f. The 25 filtrate
ent d unde fessure.

iy, o b Bpfins Rabodfenl R Pt oRv i it viwiiamon

ethyl]é@ﬁhuf@ DVMF to renpve the excess hydra2| ne. Crude
am _no- et hanesul fonic acid (1- isopropyl

| id
U r?-ﬂ»3y‘?'§’x°ah$ e@vd@sl%wt%ﬁwazﬁwew'feeacaﬂriébeowgpy! -piperidin-4 vl)

Yighide 2.00 g M5 (ES): riVe = 250 .
301i1)5- ChI or o-t hi ophene- 2-carboxylic acid .

© 1.00 ¢ 7.032 mmelhi-tsoptepph-piperidin-frylamjnes@emaetsially evailable, or obtainable as

desc_r@:]oeri QI‘F EP- YQQ%Q@W@%%%&%E % Eﬁ:’F raptggﬁigr%ﬁ?eﬁ%né%uggeqﬂenﬂy 138 mi{1.1

utron-o
equivy-diisdpoopyldthylapiner{ePRA)aad Id&’glﬂ t equeiv. 24 1rB3-8i0xavll, 3 Difydro-isoindal- -

o Bt B R S il e v

stirre@Gor' matabomaaﬁpéserme Afteticoenpl&e bsegrseomtthy mixtee! wis iddinted with,
esul foni c ac

) 100 ’%‘f’%‘é‘gﬁ?‘ |ne ﬁ{“ﬂ;&?ﬁ %I lethqg{) jrﬁ gfﬁfeahﬁtgﬁagaflc 1258 wz{sfﬁlen washed

with €fltnVefa HAIRERIrAted REHOD:-SlUddh anad Sinaitldeith brime D viet i’rﬂwdrous

. mxture was stirred at” room tenperature overnight and
MgS0qand ecrhowai ethe salemt be exaperitipn esderreducdth pressusegave nyde 2-(1,3-
resi due was taken up in ethyl acetate and filtered. -
d:oxoﬂq% dfhyﬁrlorlg;tnédqxggi)\gggqéaﬂfﬁmcﬁcg (iprrppylwiperidin4-yl)- amide as a

- light 1|dg;%arﬁol ution. yifjgepg he product mﬁsqxt%@ct_a,g@i into -

25

30

he aqueous phase-by treatnent with a
Rd-sol ution. Separation of the aqueous phase, then

R iR BT R bR M el YR U

248 g{6iHl mmo&mﬂe 244t 3dighro-1 t3hbh\pir@ﬁumd0béaﬂkethanetshl®mqaﬂﬂc

|sopr§mgz)eg8§%gﬁféﬁ\% egﬁ gﬁ%Wfd %Xy?tﬁér?ozséégem%a ce) uiv, fjof a 1I'vt -

_ hydra[zﬁre(sﬂ:tumsomtwyindotmeng (@itreqdivy psiolubresoifdnie sdidybie added. The-

resultr_lég r%'eg;ﬂ&g : %gllg r | f ge g)a 92}:{ S grcn_]r:éd&g/red ?axeﬁr Ipl?erreac} 0f¥ efhe

- filtrate\2R tﬁbrhdeﬁﬁiﬂe@ On@éﬂeddc@dl §ife9§ui’@trh@ Fesulting résid:@ wa &- dEStlHed three

hydrochl ori de gave the title conpound_as a col orl ess,

timesam\t_,‘} %ﬁpdugDMth rgmoye the excess I‘y}glr@ngﬂg £ 6 _agunq-rpt@anesgl@plc ac1d (1 -

: nsoprs;gt ?rf@neﬁttﬁmmd%u@baamw hi 9&&@% gii.car boxy'v.étd B

pi peridin-4-ylsul fanoyl)-ethyl].
arh"'ia(és*d g%’ ‘be prepared by reading :
5-chl or o- th| ophene- 2- carbonyl chloride with 2-am no-

iii) 5—Chlaro-th'iophene-z-carboxylic acid {2-(1-isopropyl-piperidin-4-ylsulfamoyl)-ethyl}-

~amide
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~ and f("gf‘?&lélﬁ'i’ Hoftion W

et hanesu [lonic acid

(1-isopropyl -pi peridin-4-yl)-am de: 20i V)

5- Chl or o-t hi ophene- 2- carboxylic acid

[2-(1-1sopropyl-piperidin-4-ylsul fanoyl) - ethyl] am de

8.2 gﬁéso 4 mol ) 5-chl oro-thi ophene-2-carboxylic

WQ2M§1%8¢%e suspended in 26 ml (7 equiv.) thi ?Pﬂmﬁm”Xﬁ

chloride and the resulting mxture was refluxed for 1

h. The reaction m xture wasléconcentrated under

reduced pressure and the resulting residue was

co-distilled three tines with 150 m toluene to give
To a soluiien & 687 g (1575 quiv. p5-tilbwphppher2-Leairbowld add iroB0 88 .DMF were

adde 1302185 divo A S DO P BIER e i s s stirred

for 30 filmaQsQ r%m&@ﬁpeﬁhﬁb' be@é'(ﬁfehﬂﬁﬁ s@ﬁﬁoﬁQﬂ)HG}i g% @mn?él) 2-amino-
6' terrpeg at ure ? gUI \Y
ethar@&r ICAfift-igpproRy ffsméladrx& -amide rq ﬂa1 é‘t‘h@rf‘é%'m f%‘ﬁ%m 20 ml

DMF %‘sdatﬁld | WF&QKinE' tﬁﬁ(fdrg'\@as"'sthhje)i ATrddn 1lmp&attre overnight and
| oronmet hane were added. The reaction m xture was

concwﬂamd@roredmeﬁw pressyrgoMherresbiéngaeridee wasapkesy upinigthyl geetate and

fliteré3 O;EIE 'f%t@a%kéﬁ%&@fﬁntﬁ@s%%a{@gfﬁﬂgg S&Ltt@r]; Then, }he product was

turat sol ution ter hase separ a

extrattb® ifdb Genadlicbay phaswady telatiehtGMET a BN HPSTutAnSQdpAmGbn of the
concentrat ed under reduced pressure. Final

aquegyisrihpse; Shanadivsting thespH Ehe @Mt@@ﬁrggﬁymttvmsaturated NaHCO3-solution

06/1 2661PCT/ EP2006/ 004255 47 on s lic '
Bgteéhy aﬁ%tf‘!walm;p gtggeprgﬂgcg back in the organic

phas® (6heRfratidrnimtiRh eeRced ﬁf@kﬁ%#ﬁ@rﬂetﬂ@ﬂude 5- chlor&thlophene 2~carboxyhc

2-(1-isopr.opyl eri di n-4-yl sul fanpyl) --et
acid &rﬁ &eprﬁgvlgplaeg%mrf égglfwﬁ sthylr amie. ing @twé'ce%égy wagpehieved by
preparat?\:%“RP-ﬁi"Uth AAFHL 6 Padieft O 0.1 % TFA), Lyophilisation. and transformation
5-chl or o-t hi ophene- Z2- car boxyli ¢ acid

into ifsy@ibchlside gy theitipaoimponndtayd eldrfessrambiphetidsolil-  Yield: 1.76 g
am de sever stal Line salts could be obtained:
for exanpl € ﬂg(Eﬁ{) 6"0ﬁ|3g‘? Caé’m?%ﬁ"ﬁ?ate mal eat e,
C|trate The crystal line fumarate was prepared as
| or o-thi gphene:- 2- carboxy

5 Chl%fe th'om?zef\eﬂ fiaglmlefpaﬂd {gzbéwfep Pipejidivt-yisitaoy - tfw§1 qroide can -
 also tﬁ"ﬂr&%r@eﬂfy‘%ﬁ%g chlu?@%ﬁﬁheﬁ@ﬁ%@rbﬂﬁﬂ IchloRfle Rith ©-amino- 7

5-chloro ene- 2- carboxylic acid

etharpesulionicasiddt- §pmon1drmmradm~ﬂr¥&amwesul f amoyl ) - et hyl ] -

‘iv) 5‘%9!(98 tg(ﬁl?tgerrrlg Irzst%ma%ﬁ% éc@ 24P é @ro@ﬁ pgﬁrsnm)-?ﬁﬁbﬁiﬁg}u({%ethyi] amide
82g wétromel arhilog- m!mhemﬂaarbowﬁ ecndaurdwumanped Be26 nif (7 equiv.)

thlong\lachpl)nghean{i%g%% 1Bk (r:%fh ﬁ%’%@{ag ﬁé@ﬁ?e& or ?g P téq%dag(t%was
' 'concela&dteldexddatre&i@d prgsure uad the rtmltmg\rmduew&tsabmlsnbed three times

with TOGR §lSne Brebrnrafa ol o LiPeehplsnct o diorie.

9.64 4 @HHfrﬁhGI) of¥dheVelobtzidbd Giade SEKI@FHJihﬁ)phene-Z-carbonyl chloride were
| oro-t grene car

dissofed 0p P ADNODFBaRS aTe Kf?lt%‘ifféh%?*l‘)e“‘pﬂ@é‘ffﬁ?ﬂ“" 13

equw?'ﬁlldﬂ and a solution of 9.1 g (1.3 equiv.) Z—ammo ethanesulfomc acid (1- lsopropyl-
Di oxo- 1, 3-di hydr o-i soi ndol-2 ﬁ ) - et hanesul foni |
e

plpertdlraéwaramdedy 2 s dishiaromethane werg added,

to warm to room temperature . After 2 h, the reaction mixture was washed with 100 mi of a.

reggiiagignixture was allowed

saturated NaHCOs-solution. After phase separation the organié layer was dried over anhydrous

MgS04 and concentrated under reduced pressure. Final purification by f_lashrchrorriatography 7
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2- (1, 3- D oxo-1, 3-di hydro-i soi ndol- 2-y1) - et hanesul f oni

c acid (1-cycl opropyl -piperidin-4- yl)-am de was
prepared by an anal ogous procedure as described for
exanple ii) starting from154 ng 25 (1.1 mol)

wo g¥&108i opy! - pi peri di n-4-yl arni ne (obtai nah‘c@ﬂﬁ&oesmmzss
described in EP 1479676) and 300 ng (1 equiv.)

2- (1, 3-di oxo-1, 3-di hydro-i sg’zndol- 2-yl) - et hanesul f ony

| chloride. The product was Obtained in crude form as

a colorless foam Yield: 396 ngM5 (ES-1: me = 378.

on Sﬁlfa g%) iqllbe&t (f-gw%%%%sﬁ Mﬂ?pnnl )gi\?ei pgjrﬁ: EéhIoro—thiophene-z-carboxylic acid
[2- (1Zso‘ﬁffprp@Eﬁtﬁﬂﬂ5ﬂﬁuif@ﬁbﬂ) abivll amide as a colorless solid.

1-cycl opropyl - I n4-y1) -anmi de was prepared by
Y‘d‘{o\r‘? >hal ogous pro g'&’é’ ‘d%‘i“eF'i”B"@cPaFtSi’" exanple 1 ii)

starting from395 ng (1.05 mol ) crude 2-
é{l, 3-di oxo0- 1, 3-di hydro-i soi ndol-2-y1) - et hanesul f oni c .
For ehlerogthiopherechraskayiiqagrbZ-disepeppykniperigin-druisulfanmyl)-ethyl}- amide

LS e T

- citratd.e =248. iii) 5-Chloro-thiophene-2-carboxylic acid

. | | sul f 1 t hyl k
he St E KRR SR pieBaRlan IR boxy (e actd
v) [S-Ih(oie thyephepe-2iostbopilipacid @2-(1-idopropiibiparitiy L) viad o} -ethyl]- amide

g de was prepared by an anal ogous proceédure as
ﬁbed in exanple 1 iii) starting from-339 ng (2

300 S@Y.Y6 tnfol)oi mrec_ry-@mtbrenh@pﬁer%z;@rrmyw dckd [241 ﬁomayl%&ndam-

o ylsulﬁnc&i}gﬂgﬂrgﬂvﬁe Mﬁ,‘(!b%ﬁﬂ %ﬁ ?&?%)r;r? ;%tfagg IB&#ﬁglg(q equiv.) fumaric acid,

15

20

25

30

dissdNtidith b GRktuR oYM RICBIRAE 3hd 8O RvdtB-vertQidded BobividR Oafter 48 h the

gradient + 01 % TM gave

formed @mcw@tqwﬁséyn@#@ff@r@anggﬂwnh 3 siicgldagetone. The filter residue was

dne& é’i‘%SO’Eru‘HHé(r] \faﬂh)ol%rgr el cﬂsf‘aﬂme@&lﬁ@rﬁqmabﬁ&% r)yéat'boxﬁﬂfl R 2-01-

npoun was obt al ned It

.'SOpwvlfnimmwlsldfaéﬂfwﬁ eﬂnﬂ]ﬁamfdaafumra@fr I ess.. anor phous

|aI Yield: 148 ng- M5 (ES+): me = 392, chloro
Yle{ﬁ%@’“ 15Exanpl e 3: 5- Chl oro-t hi ophene- 2- car boxyl iC
aC|d {21(1 I sopropyl--pi peridi n- 411) met hyl -

el 2004 oo byt it s prdonmioiergin+ sttt
ecthd]- aiFn')dca solution of 5.00 g (23.2 mml)

i} 1&1%88{&%?{,211@35?({7{5%}1 ?l?ﬁé%/ iﬁ‘?ﬂ‘l y]lg)nil; Chl 55;9&1 %Pp%ndm4 vl
- dirpidbor-onet hane were added 2.22 ni (1 equi v. ) et hyl - '
20chl orofor mat e_ under _tenperature control.

2-(1,3-Diqgrp1 3 hydreisgindoligryl-sthapesuifonig acig | chloatowldumﬂdm-4~ yl}-amide
was bn%im%{i%g% snau&%]otuegr&eamle% Hes‘EQEBﬂefﬁﬁéﬁH\ Teh'P E?a?’tfn%gﬁ)m"i% mg

wat er. The org anlc ase
(1.1 M)émyplgp@ayimmtmla@'lm@(ogtambma;dgsmbed in EP 1479676} and 300

L L e T R R
obta{rEd)in crintle form24 5 .colorless foam. _ |
Yield; 396 mg - : TS (Es+):_mie =378

ii) Z*Amlno-ethanesulfomc acud (‘i—cyclopropy[ pipendm~4 yl}- am:de -

o 2- Ammo-ethanesulfonlc acid (1-cyclopropyl -piperidin-4-yl)-amide was prepared byan

analogous procedure as descnbed for example 1 i) starting from 395 mg (1 05 mmol} crude 2-
(1,3-dioxo-1,3- dthydro—lsomdol 2—y¥)—ethanesulfomc aad ( —cyclopropyl -piperidin-4- yl)—amide
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25 ii) (1-1sopropyl-piperidin-4-yl)-nmethyl-am ne 100
m absolute diethyl ether were placed in a dry
t hree- necked fl ask equi pped with a condenser. 4.35 ¢
Li ALH4 (6 equiv.) were added and the m xture was
stirred at roomtenperature under an argon atnosphere
WeAPEHErYy, 4.10 g (19.13 mml) (1-isopropy| ECHEFLIG/A04255
pi peridin-4-yl)-carbamc acid ethyl ester were added
portionwi se and the resul ti48g m xture was refl uxed
for 7 h. Since the conversion was not conplete, 1.00
g (7.-, 1.4 equiv.) LiAll-14 was added and the
The praductives obdsingdefslacoidlefsail. friefd: 29 mgh. The reacti onMs (ES*): m/e
*245? xture was cool ed and, carefully, 14 WD
- 006/ 122661PCT/ EP2006/ 004255 49 ml water were added
dropwi se over a 20-m nute period. The m xture was
d|| ed with 40 m ter 50 m diethyl ether. The
i) ofipehesggnthox 'ca@HEZE deprorypirssidinsriisdramoyiipthyll-
\/\@ﬁ,,gtreat ed with a 10% NaOH- sol uti on and washed tw ce.
wth 100 ml diethyl ether. The organic phases were

5-Chlgsgribionbene-Zarhaaylinasid [2fhoilopepyheipsin Aﬁbulfamovl -ethyl]- amide
was p‘f'éﬂ%?&ﬂ%f a"ﬁta%glog ro %%?%s%ﬁﬁ&f;ﬁlé&ﬁn?lzhi}i)gf I'Oérl 339 mg (2

was oDbt ai ne as a co €SS O

_ equsvl\)'s @E@Tthm@ene-zﬁirboxylm agid and 258 mg (1.04 mmol) Z-ammo ethanesuifomc

acid (el B AL gl LR docoy dpadpidiaieen
(CH3(ND!22Q ﬂraareﬁ) -ORa- %LTF&) ghvhyd raﬁ{%ﬂmnnﬁmﬂhareymoameeﬂqu
- nic acid -i sopropyl - pi peridi n-4-y1)- nethyl- amde-
cvclowaevlmnzﬂsldrreﬂvlw agwyRratly bsnide.gihe sl gerapeund eas eblaingd as its
3 ,
“’“‘*'%‘%i%%ﬁ”?%@? bl b AR T ne 18Pl
(ES*): (/e eviafi2vchijora patter8.
di oxo-1, 3-di hydro-i soi ndol- 2-y1) - et hanesul f onyl
chloride. 2-(1,3-D oxo-1, 3-di hydro-i soi ndol- 2-

Exampl)3: et bahksattiaphiene-2caiofylic nad §2-[ipisbpropyiipetidm-4byljripthyi- -
net I_-gm'ﬂ was, obt ai ned as a light 15 yell ow foam
vieupoyBeethilbgiiders) . nire = 304, iv)

i) Z{ﬁﬁbmpﬁimﬁfﬁqﬁﬁm {IprirBarfic iadd ethyl ester

‘Toa sgil'uA{m%%g 38 ﬁ%&%ﬁ;}bﬁ;‘ig}p y!ljznpeném-ti-ylamme S:hydrochlonde and 12 88

mi (4 edaiv $ RREAIAIN PRIl dictorshbthaRE RikteAATEAR 20A (1 gauiv.).cthyl
prepared by an anal ogous Brocedure as described fo

chlor@gmp anderitempeyatire ;qﬁtgof ABeTessingHixturea@s shirpd for 2. 5 h at'room

temp%%&@?@fehcﬁn;ﬂ&@é \Férsb?loch@ ﬂﬁi’tu?& W%)wagﬁéa%ﬁwsﬁd rﬁ%t@r The organic )
| sopr opyl - piperidin-4-yl)- nethy

phasqywascgotenivated sibter vaeub agive cwiﬂ(bwo@ropylwmndm%ﬂ}zcaw@amc acid k

~ ethyl (e&??rdz}sacmo‘?lesszgéstallu\@ mgteﬁm or o- t hi ophene- 2- car boxyl i ¢
:Yueld{mﬂ&g i sopr opy| -M$ (&7 rdien=21%1) - net hyl - sul fam)yl |-

25et hyl } -am de 5- Chl or o-t hi ophene-2-carboxylic

aci d-(2-[(1-isopropyl -piperidin-4-yl)-nethyl -sul fanoy-
i) - |seprlaysw}m;wirkiﬂe4~wameﬂfyemrred by an anal ogous
xanple liii) starti

.100 rﬁ@%pﬁgtfr e a Fg\egégrle\k;) z;jcetfi ?nra Iy tHIB:e necked fl%sk equpedn %Ith a ‘
| conde"_hsﬁtm)leB %ﬂ;\hw.,qp BEINE) were AHHQKHM the &ﬁ)ktﬁireaﬁh@ sAP&d fGodR- 98

crude 2- ani no-et hanesul fonic

- 'temperfmfsepﬂ%@warg@w@wmhﬁmﬂwwlmm (J%Fﬁ fﬂt@w' d-sapropyl
h plper%-h&ly%%%ﬂﬁ a\éﬂsetmeﬁgm&¥§§’déﬂypo%cﬁﬂﬁ§e%mﬁe UtHP xture was

gradient + 0.1 %WFA). Arter lyophilisa
reﬂw@ddor 7 h. Since the conversion was not complete, 1.00 g (= 1.4 equiv.) L1A|H4 was add.ed -

o and the mixture was refluxed for further 2h. The reaction mixture was cooled and, carefully, 14
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vl -etbamegzIMCraCfd waoarcw

. t hyl )-sul f
The Pé?‘ﬁ%féwéi%m? @%\sﬁ#@‘g@r fonic a

transformation into its hydrochloride the title
conpound was obtained as a col orl ess, anorphous
solid. WD 2006/ 122661PCT1EP20061004255 50 Yield: 103
ngMs (ES): nie = 408, chloro pattern. Exanple

wi 290633 O- t hi ophene- 2- car boxylic PCT/EP2006/004255
acid-(24(1-isopropyl -piperidin-4-yl)-(2, 2, 2-
trifluoro- ethyl)-sul fanmoyl ) ethyl)-am de
52- (1, 3-Di oxo-1, 3-di hydro-i 5oi ndol- 2-y1l) - et hanesu
'tonic acid (1-isopropyl-pi peridin-4-yl)-

2 2-t t hyl de T
ml w%tgigwgreﬁﬂ‘rj%&drfga'%ﬁqu a 2}) mlmrHe peer:o The n% u?env%z!\sodj luted with 40 mi

wate?ar(cﬂSO?mljdh@mWelhé’r ﬂie‘”ﬁl‘ﬂ!ﬁe@WMeBQﬁiedzTWe]ém@I)Mﬁ%{hfsg@hswn
i SO i peridin-4 -_am de and
was tfﬁjtf{daﬂ'&hi’ﬂ% aqm@eﬁon w@awemcw#f&%ab@emfaﬂbernﬂw
orgar(igplgas@ﬂ’ﬂé% dmBined, %frfeﬂ 'ofrér%%ﬁlﬁb@syﬂdazsm_and concentrated under reduced
trifl doromethanesul fonate he reaction m xture was
pressmoe Ehe eridaipratduct oasoblaingd paa coleriesapiler 48Yinld( 261 6
cqw%/g,zl )%) lig;e m xture was diluted with 30 ml ethyl
ace

and washed twice with 10 M water and once
with brine. The organi c phase was dried over

i) PRl R AR R st Rl g g Sprtpiperidin -

methprzﬁmaéatlve RP-HPLC (CH3CN/ F120 gradient + 0.1 % ,
fl €. o
2-(1 31&51@?«51 3 %gﬁ%&ql% e?ﬁqt lﬂﬁ)%g%scldtl(éIisopﬁ);)ogrio;%ggﬁda n—g-yl) methyl-
amnd@mégfbféﬁa@.ﬂ %?Bﬁ%HﬁlEglﬁ;h eroR6dite as described for example 11 t) startmg from
-i sopropyl -pi peridin-4-y1)-(2,2,21rifluoro-ethy

171 3§ﬁ’l 8. hmmah (]Tﬁowgpﬂplpﬁm' -y —methyl-amme and 300 mg (1 eqlln)/ )2-(1.3- |
dioxe?T ﬁ-@nfﬁd@-@dﬁ@dcﬁﬁ%ﬂ%ﬁ%@ftﬂ’fohﬁ Qh Bﬁ@é 22(1 }éjﬂmﬁﬁh%ﬁﬁlﬁlotlﬁﬁhdokz-
1-1sopro peridin4d-y
Eﬁ;pf)m’aﬂma& fﬂéﬁhél amige why efainad Bs pight
8 22
YEHOME% I é%%n%ﬁso uti ggu: \rll ?\/b I—‘Emr e add94d and the

reactlon m xture was stirred at 20 roomtenperature

- praellodupheG Ch L B A Eh S P G G

| 2-Am(lib-etba]mslﬂflmﬁc-amdiengodrdpylélplpék)mfﬁ-ﬂ Sy nibtthafﬁndmms ;ﬁé;hayd:d byan |

analcgogjﬁe@f%lut'qﬁsdiﬁﬁéwgg @r nﬂﬁﬁbl"? gérZ@g gom%ss mg {0) 98 mmol} 2- 1.3-
dlpxolﬂsh(hwfoslﬁnﬁmwyl)wtm@snmﬁonmécml)—asbamayl%qserndfddm;m Qnethyl—amlde.

moyl |- et yI }am d?;ei‘dl | r'Tml';)(ES.‘r) 'mfe

- 7264.1- i sopropyl - pi peridin-4-y1)-(2, 2, 2- :
trifluoro-ethyl)-amde, 55.5 ng (1 equiv.)
5-chl or ot hi ophene- 2- carboxylic acid, 134.3 ng (1.2

St ARt B it el f‘n?%%@tw"%@ovu!

ethyl}mnpierature overni ght. The reaction m xture was

B R

am:dm#\)nepiﬂmd by 20 dogibgoa prozbdwre Bedesasbddrfbf d:)danfp&eme)ts&trﬁng from

318 rh%@%%%@)%fh%mﬂm:@%fgg%eﬁp@#% a é@gé mgwé mmo? crude 2-

| , amm@Q@{ﬁ{néﬁﬁﬁﬁ&B@W(ﬂ?@&@ﬁﬂ%ﬁﬁ\—ﬁﬂ methyl amlde Final purification was

30

achleved by preparative RP- HPLC (CH3CN!H20 gradlent +0.1% TFA) After Iyophlhsatlon and

transformation into its hydrochiorlde the title compound was obtamed as a colorless;

amorphous sohd
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Exanpl e 5: 5- Chl oro-t hi ophene- 2-carboxylic acid
[2-(3,4,5,6-tetrahydro-21-1[ 1, 4] bi pyri di nyl-

4-yl sul fanmoyl) - et hyl kam de i)

2- (1, 3-Di oxo-1, 3-di hydro-i soi ndol- 2-y1) - et hanesul f oni
c acid (3,4,5,6-tetrahydro-2H

WO 004186¢dyri di nyl-4-y1) - am de PCT/EP2006/004255
2- (1, 3-Di oxo-1, 3-di hydr o-i soi ndol- 2-y1) - et hanesul f oni
c acid (3,4,5, 6-tetrahydro50
2141, 4] bi pyri di nyl -4-y1)-am de was prepared by an
anal ogous procedure as described for exanple 1 i)
Yield:S9038rmhg ng from 63 (B9H):(ndfeC= 408 thloro pattern.
3,4,5,6-tetrahydro-2H[ 1, 41bi pyri di nyl-4-yl am ne and
985 ng (1 equiv.)
Exam?e@l 35@h1@?@ﬁ1§opﬁeﬁ’é—ﬂ¥ﬂb@xﬂu§9¢:@@ T~§oﬁt3ﬁﬁ%¥d&ﬁﬂﬁ%’*lf~@&}2~
| oride. The 10product, was obtained in crude form
a¥ifiuore-gHhyyuifaraevilresad-amided: 860 ng |vs (ES-0: me =
i) 3.?1 3- Dudxbvt\!et_?;zdr ﬁ%ﬂrgﬁkgﬁgﬁﬁf‘lﬁzl hfaﬁé}}s?ff nyl &H (1- lSOfropgn? 8endm yl)-
ZQN Aririftuora- tthﬂkémldfeonl c acid
Toa S\glé)'eﬁfiléﬂ & 443 rﬁggdl%%%gﬂl)é { % d%}g h %yc{lljle@H’lx&méoI?]Ql) &H%n%g.llfomc

pfoc

© acid {T«Uﬂpremslmmeeldmﬂl-yl) aptide 3nd@9f7rrngr(3&(ﬁ|0wdg2((’23 0& mhV i were added

603.0 ms((i 23=nawé %621trl§uQFOﬁWH@Lflpg@rrwa@ﬂeszﬂfmteé%ﬁ AFASHON mixiyre was

sturre{?aﬁﬁbrq tem?erature After 48 h [50 % conversmn) the mixture was diluted with 30 ml
etrahydro-2H 1 p‘i dinyl y§ am de.

ethyl m@t@am&emcwmmmwa?r an @mr@r\rn@d@m@; The ovgasiichhase was

dried E@%ﬁﬁ%ﬁlﬁ Fm%pﬁ‘é cc:(-:énr% gt-'igiy elr +e)du<(:jed pressure. Final purification was

achiejed-by prepafise RBWHE]&CGIE@HBﬂgmdl&mbf Py % ThAhite product was obtained ',

o bG8 i ophene. 2- Okt GOV A1 n

10 ml DVF were added 789 ng (1.0 equiv.) HATU and 706

il 2. I PEA.., Th | 1 ti

i) A iR d et Sipieeh N Ba At oegs et mide

156. Oﬁfﬁ ?EV ﬁﬂmﬂ{Zf ﬁ%ﬁﬁ)—( 3 deBdFeBbihd @-231) dtemesuifonic acid (1- lsopropy[—
5et hanesul f oni ¢

plper'é@ﬁvils (%22 é?f.'%%mww%wcz& disgyeddn byl MeO 2.98 ml @2 equiv.) of
a2M ﬁ%yﬁﬁm@%&lﬁh&ﬂiﬁ' MeOH WhidBAdédam tht rddMionatrd dadstinddst '
- resulting mxture was stirred at roomtenperature

room grreperatyra fordtin.tThe misyrroesiconceatiated gadenmedused aressure to give.
r L% esUbtd. ]

crude ¥ A5 Son TR ESH 40 7 RHPE L G i

Yield: QaW@3- sol ut i on ME(ESWirbde =H332ne. The organi c phase was
dri ed over anhydrous MgSO4 and concentrated under
reduced pressure. 30 Final purification was achieved

iii) b§-Chloepdiigthiene 2REbIILCaliTHB{{NisoR b pgrpighirielitt-4-yi) Q,ZJ,Z-tnﬂuoro-

The tit)e conpound was obtained as its

emyn??'ﬁ?"?"i’.)@r%@cl}e‘? ME in form of a colorless amorphous

113. omag emmmol)\@r@a@z arRfd-dtBarlul fonR) acid il BopropdDip &L Q- 2.2.2-
ern. . WD.2006/ 122661PCTTEP2006/ 004255

: a
trlﬂuoﬁ)'o ethy[) amide, 55.5 mg (1 equiv.) 5 -chiorot iophene-2- carboxyhc acid, 1343 mg (1 2
'equw.) TOTU and 113.4 pl (2.4 equiv)) tnethylamlne were dissolved in 3 ml DMF and stirred at

room temperature overnight. The reaction mixture was concentrated under reducéd pressure
and purified by preparative RP-HPLC (CH3CN/H20 gradient + 0.1% TEA). The product was
obtained as trifluoroacetate in form of a whlte, amorphous matenal

Yield: 70 mg MS (ES“”) m/le = 476, chloro pattern,
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52 Exanpl e 6:5-Chl oro-thi ophene-2-carboxylic

aci d[ 2- (azetidin-3-ylsul fanoyl)-ethyll-am de i)
342- (1, 3-Di oxo-1, 3-di hydro-i soi ndol-2-y1)-et hanesul fo
nyl am nol - azeti di nel -carboxylic acid tert-butyl ester
wdAde/ e D 0x0- 1, 3-di hydro-i soi ndol- 2-y1) - ehaaesddbbizss
nyl am ncd- azetldlne 1-carboxylic acid tert-butyl

ester was prepared by an ana)] ogous procedure as

descri bed for exanple 1 i) arting from189 ng (1.1
mmol ) 3-am no-azetidine-1-carboxylic acid tert-butyl
ester and 300 ng (1 equiv.)

2- (1, 3-di'oxo- 1, 3- di hydr o-i soi ndol- 2- y1) - et hanesul f ony

Exanlz I@B4 ors-dferothRpRERAUE D 529 6ltBrr g
p &280 rrg%é Bt yHFH?ZIi Pl“f']bﬂgrtdmyl

eIowfoamYleId 10(ESE me =4
_ ﬂsgl amoyl)-ethyl}-amide
i) Szggﬁmtcalefgsgna.%e@ahé(ﬂrzwnaemmum&tatﬁ'(Wsl:;&ﬁgmmlh
, :{Jﬂﬂbwﬂdmlétvﬂanuéml f onyl ami no) - azet i di ne- 1- car boxyl i
t [ ogous
i S R L
ZH[1{4°] waByMgrl)(am:de waoprepared dean analogous procedure as described for

exangiieh Sl U A P O5 RGP amine

and e85 ag (1 e}iilxg; )pr(ndldwxo-\lmdihhirﬁ-llioﬂﬂoii!;y!;igth!ﬂz@ﬂlf@ﬁ/ﬁc!ﬂbﬂlde The
I 1
prodgdw&eéwwg?gufi%ﬁaﬁ?éﬂgﬁt %ﬁi%&m) ani HeWeBoMEsul 1

onyl ammp@;qﬁﬂedim 1-carboxylic 20add tert-butyl

ester
3-(2-[(5-Chl oro-thi ophene-2-carbonyl) - am no] - et hanesu

iy | fﬁlﬂ%‘i@@tﬁ%ﬁﬂ%i@dd&%l w{eaaﬁwrb SH "g)-;gamnypyw hmide

ester was prepare an anal ogous
2-Amdeasetharsdlfonic @@hﬁﬂ%ﬁ gtiahydrogH Mn]hgvrfd!w Ahomide was. [gepared

by ar’?QﬁH %gok %m%ui’é & Je?&rﬁbﬁﬁ RN BP &g 53R ShodRg e nmon

crudSZ({QB -divkend 3ehhvdlmsuﬂnﬂdr%fﬂh¢thmm)suiMGIacdi (34:516-etmbwahy2H-
t ifi 25b

(o BBt LA e B Bl 0Bt den ofiflels ¥ o

Yieldg@9@®mpur e 3- { 2- [ ( 5- ChMB(ES*): m/e = 285.

t hi ophene-2- car bony1l) - am no] - et hanesul f onyl am no) aze.
tidi ne-1:carboxylic acid tet t-butyl ester. The title

iii) FOROURdpNEs-2aRHRIFIRG 2134 56 btrahyd- 08 51 as]ﬁtpyndmyl

L@%D g s material. Yield: 200 ngMs ( ES+ 4,
dylsyligmgyiye %&'ﬂ @K€ - 30i v) 5- Chl or o- t hi ophene- 2- car boxylic .
Toa ?auﬂ&#of@@? )ﬁigl (HbRydivy bhofaRphnei Barb bt S&d 0 APDMF were

added 789 ryg (5.0 ehiuiv) BATUarsh PG (DewibldHPEA. Therteswling rivdwesvis stirred

or D3R oA B o) g i

ethamsuifm 2@@64@2&%&9@'[){21?!2[096!3 pPridigg-458-adiideami353AA (Teequiv.)

op Bt AR TETRSURhE e Rinal itk 3 Fodr P Phyee

overfi sgsa aﬂuuehm%%ﬁt@t lfBﬂEWeﬂ beedtizedl refTHetresquﬂ\g&Bsﬂd veagdzasken up
Af t I n 4 er n|
in 14§ Eh'efaﬁﬁmfﬁaamgya?@ﬁw peBftaR yaflods o it Brine. The

att
Fmal purlflcatton was achneved by preparative RP-HPLC (CH;CN/HzO gradlent + 0.1% TFA). The

| orgafni‘e R)/E%s% Is__yg@ dﬁ@d &{e'r gr?ﬁyé‘lg(&xﬂc%{)l éd?ﬁggﬂ?etnﬁraieﬂlun&ﬂjegu cel Pfessure.

fitle compound was obtained as its trifluoroacetate in form of a color!ess amorphous matena!
Yield: 250 mg MS (ES+) m/e = 429, chloro pattem
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Exanpl e 7:5- Chl oro-t hi ophene-2-carboxylic acid
[2-(1-isopropyl-azetid in-3-ylsulfanoyl)-
ethyl]-am de 85.3 ng (5 equiv.) 2-Brono-propane were
added to a m xture of 50 ng (0.14 nmol) 5-chl oro-
10t hi ophene- 2- car boxylic

WEAPH{12266hzet i di n- 3-yl sul f anpyl) - et hyl ] anmi deFPCI/EP2006/004255
hydrochl oride and 38 ng (2 equiv.) K2CO3 in 5 nl DM
The resulting mxture was s§3rred for 2 h at 70C
then diluted with 15 m di chl oronet hane and washed
with 3 mM of a saturated NaHCO3-sol ution. The organic
phase was dried over anhydrous My504 and concentrated
under reduced pressure. Finpal purifjcation

Exanwlee%ar SGhlaso-Hisopine 2 cerbordgicrcidRoazatiday %ﬂfulﬁamvﬁf%ﬂ,&}mde

) R AT I S PRI S S
'Ehlé te"thbtltvgﬁsbﬁtﬁnpound was obtained as its

] SRR G0 1 BB SRR o i
tert-tay egemésa(mm@;&@q@ugommwdummrdescﬁbemmemme1 i) starting

from 38% ‘F {'rg“;?)gf Zleo azetp dinéf -carb% ||c %Hcli t(éart-mile)sfer and 300 mg {1

equid-X (1,.33}1&3100D<39d|&yrﬁ'od§0hyﬁl-m-yl)$ﬂiaﬁékulfoﬂd yHIprigd. TBe ﬁﬁ:idh&@fﬂs

,Obta'ﬁe‘?fp[' cgm%%g'ggz 8‘? E’V‘o‘a'i‘zfl“?sél xéo-l 2’%%} 48t MBnesul foni ™S

{ES*):GmRct gho( 4- benzyl pi perazi n-111) - anmi de was prepared by

an anal ogous procedure as described for exanple ii)
starting from 140 ng (0.73 25mmol)

i) 4 mw}m E’ﬂh@ﬁésﬁﬁbrﬁda*m% aa'ibﬂﬁn@ﬂ@ar%@@llﬂgaé ier?HMWesﬁer

di oxo-1 dro-1soi nd
34 2~5r11l)10@th¢aﬁﬁ@§9mﬂamw) a:mtldmeﬂéarbmézcgﬁld derébuiyhestaswas prepared by

an a%@g?@‘éﬂ@cédgfﬂsﬁs Bled ﬂll?te%le m% er e%@ @ﬁacrﬂgnol) crude

* 3-[2-{1 3-diexoN3-dipydretiairidol- 1yl}-&t)fmaenu&eng&)mno]»azetldlne— —carboxyhc acid tert-

buw%ﬁ%%?ﬁ%ﬁ)@?éﬁaﬁ@f@%)%wghesaé)”was prepared by an

Yielda#ni@lrogous procedure ags @&$anjebedsf.or exanple 1 ii) _
starting from313 ng (0.73 mmol ) crude 2-(1, 3-di oxo- -
WD 2006/ 122661PCT/ EP2006/ 004255 54

i) 33{21R51¢hmﬁﬂﬂﬁhﬂh‘é@¢~l!@&boﬂylyaﬁm@}-étﬁm&lhfr@ﬁhﬁn@%z&:dmﬂ-carboxy!tc-

(4- benzyl - pi perazi n-1-yl)-am de. The product was
ac'dEHT%M§8e%S colorless oil.Yield: 183 ngMs (ESL: me =

3-2:}¢ @n(lor'o&h)opﬁen@ﬂ @r%ﬁyl}-‘aﬁﬁhﬂ%ﬂ'fﬁéﬁ%ﬁﬂﬂmo aﬂa@l'dﬂm 1-carboxylic

benzyl - pi pera2| nlyl sul famng%l et cP/ -am de
acid g.lgﬁylgﬁtgz'.mﬂp@?paéﬂb yancalngeys precesereps described in example 5 iii)

startt[‘cgfdfﬁlmbﬁﬁﬁ’é (’l.@'eaﬁfvﬁglcﬂfo;o i (ﬁi‘f\leﬁ@m&xﬁi B! n@%@ﬁg‘(‘ﬁf mmol)
3-(2-amino-ethanesulfonylamino)-azetidine-1-carboxylic acid teri-butyl ester. Fin-zi_l' purification
by preparative RP-HPLC {CH3CN/H,0 gradient + 0.1 % T'FA):gaVe pure 3-{2-[(5-chloro- -
thiophene—'z-carb'onyi)—amino]-—ethane_suIfonylamino}azefidine—'1 -carboxylic acid tert-butyl
ester. The title compound was obtained in form of a :coloriess amorphdus mater-iai.

Yield: 200 mg MS (ES*): m/e = 424, chloro patterﬁ.

iv}  5-Chloro-thiophene-2-carboxylic acid[2-(azetidin-3-ylsulfamoyl}-ethyl]-amide
200 img {0.47 mmol) 3~{2—[(5~Chlor0-thiophene-z-'cérbdnjrl)-a'mino]#ethanesu ffenylamino}--

éz_etidine-l—carboxyli_c acid tert-buty! ester were dissolved in 10 mi of ad4M HC-solution in .
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. Y;elda\,ﬁa@gpr epared by

prepared by an anal ogous procedure as described in
exanple 5 iii) starting from2100 ng (1 equiv.)
5- chl oro-t hi ophene- 2-carboxylic acid and 183 ng (0. 61
mrol ) 2- ami no- et hanesul foni ¢ aci d

wi dnbRiEM - pi perazin-1-yl) -amide. Final puripéeashRfbesss
by preparative RP-HPLC (CH3CN H20 gradient + 0.1
%'FA) gave pure 5-chl oro-thi,ophene-2-carboxylic acid
[ 2- (4- benzyl - pi perazi n- 1- 8y|su|fanny1) et hyl } am de.
The title conpound was obtained as its
trifluorqacetate in forn1% a, col orl ess anor

ous
dloxa%tl\g‘e( irring 2 raam4gmﬁtﬂﬂ,@ re( h tm @adlqﬂrglxttgﬁ FJ@; gmcentrated

undeﬂ%&ﬁé‘éﬂ '?)resﬁ}?@“‘me%ﬁd@ \E%TSQ!E&TEHSH QHHQHK'NZ fikéel Qﬁ(‘i’bvhﬁed twice with
aci d[ 2- (1- |sopropy - pi peridin-4-yls fana

CHaCN, @@gmmm #HR°C egnlglmt jildgcagrpousd V\ﬁg isglgtqi aé(ﬁtg hyd rychlonde in
rbo in we
form S YR I BRI aRrRE. PONRETRET (0 MO PSR, chloro
pattepl PEA. The resulting m xture was stirred for 30 m n
at room tenperature. Subsequently a solution of 150
ng (0.60 mmol) 2-am noet hane-sul fonic acid
Exampld 7t sopChipyd-thippghene-Bicarbdxyit peid id-( escpnepyla2tigib3tylsulfamoyl)-
equi v.éth%LPEaei n2m DV 20 was added. The resulting
m xt ur @M rred at roomtenperature overni ght and
85.3 thi S equi) eBibmaleSpanadere sdidd ¢esl nfixtarsof 50 mglda4 mmol) 5-chioro-

* thiophih Bk e B SR B I dBafioe rupochloride and 38 mg
@ eqth’él}‘@@ %0 il BAR. BRGesiith rﬁ&tu?@wasﬂﬁ@reﬂrfm &t rEsBerauied

dri ed over anhydr qus concentrated under

with 15| digilotemesianeand Maﬁga% Vﬁﬂﬂ M' b sadyratpd Nagik gsvéwnb}}he
organ%krh(ﬁﬁg{sﬁr 3 e i gd&%g&'ﬁgg cgﬁéﬂtrﬂ% ui'id@r redd@dr fvessure.

uct was Obtained as trifl uoroacet at e.

Final wrefllcdtwll BQPWQ&XBTI(/ERi’“HﬁKe(CH?,CNJBZO Bradient skt BTFA) gave pure 5-

chlor?EE'n u?;%eing-gﬁp %e{;—bgljpo r&&@%gﬁﬂdﬁ%glﬁ{am@! ~e%hyﬂ amide, The

“title Bhip¥lind B8 (ﬂﬁanﬁ&ﬁad\@thﬁhorbﬁﬁeﬂa% RIYOrR oE A kSI0Ms bfoRMods material.

[ 2-(1-1sopropyl - er.i di n-4- Isulfannyl) et hyl ] -am de
QﬁPéﬂamégoéﬁ - shigEepRiteEn-as descri bed
_in exanple 9 starting from94 ng (1.1 equiv.)
5- et hyl -t hi ophene-2-carboxylic acid and 150 ng (0. 60

, Exampier$o1) 5-Chisrgrthientieaedsatbpumic @cid \ipl4-benzyl-piperazin- 1-yisulfamoyl)

2006/ 1 EP2006/ 004255 55 aci d
(1-1i so%@gggﬁﬁg peridin-4-yl)-am de. Final

S E&ﬂT B-Diaxat1, Bdihixropsoipial-24yl)ethaRBukphiCa¢id {4 BexyiHg perazin- 1-yl)

25

300 2

g ient + 0.1 %FA) gave pure
hyl - t hi ophene- 2- car boxylic acid

.2-(1 I Fokol1 B@ﬂﬂﬂ@%lﬂﬂ@ll&é\ﬂ)—dhanesulfomc acid. (4-benzyl- plperazm-‘i-yl)-amlde was

oren it B pRARUSHoT BIoES 4 e ST bk SRR PR 1R 0.7

mmoﬁql&ﬁiﬁ—‘bﬁ)emﬂ HiSn e EHA0D A (1 \eﬁuuogzi(m ﬂ%ﬁo-@Btdllﬁy@r@Eomdol—Z-
roscoEﬁbc withtime. 5 Yield:

: E
yi)- etmsuifsm Jasides Thegresiughyas, @htyﬁeé'wv%fﬁwfaéaaahtd low foam

)| i sopropyl - pi per ¢ Egﬂeélmé§l42§farmy1) et hyI ]-
Yldd'gBd&gS Br ono- f ur an- 2- cgr b)oxgl i'c acid

[ 2- (1-i sopropyl - pi peri di n-4-yl sul fanoy1) - et hyl ] ani de

0 S RGRRR TR RN ORERYE ° | |
—Amamx:&thar)esn.'ﬂfdmn@mi (Flmealw-ﬁmemzheky) -aroidasvad peapd red 39 argnalogous
proc:—.gdure as Jmccl)'it)ed %or%gcnanqgle i1} "J‘tnleti?’n%lﬁ]f %‘é‘& :%% {dj73 mmol} crude 2- (1 3-dioxo-
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: Examplat‘iﬂer ﬁ‘rMethyl—thlophene—Z-c

(1-isopropyl - pi peridin-4-yl)-amde. Final

purification by preparative RP-HPLC (CH3CN 1120

gradient + 0.1 %FA) gave pure

5- br ono- f uran- 2- carboxylic acid

2-(1-isopropyl -piperidin-4-

{)Iz%oé'l’%zéﬁfoyl )-ethyl]-anide. The title conpodfd/ifgeee/004255

obtained as its trifluoroacetate in formof a

15col orl ess anor phous mat es#al . Yiel d: 121 ngMs (ES+):

me =422, bronp pattern; Exanple 12:

4- Chl oro- Nd2- (1-i sopropyl - pi peridin-4-ylsul fanoyl)-et .
1,3 dilhydrb-lsfb&&:rokmwl) ghanesulfonic acid (4-benzyl-piperazin-1-yl)l-amide. The product was.

obtaifgd T RBAlEAl e wns. prERAIBATy an 20anal ogoul (5 mie = 299,

procedure as described in exanple 9 starting from 104
i) equiv.) 4-chlor enzoi c acid
i) 5 n%ﬂ%bthiﬁ%rn)e &ca)ahmbc @ﬂ%ﬁd@g’swbwpwaaﬂov u?famov' cthyll-amide
5- Chl(‘r&'th%ﬂlﬁhrn@QVéarﬂyxﬁﬁrdcﬂg Mt il F;%‘?%ﬂird? Isﬁlmﬁ’&yi)-ethyl] amide was
purification b rative i
prepaggcalay agmnalpgglsprquppge aggewriped i@ example 5 iii) starting from 100 mg (1
LEYlfan®
equ:vﬁ's“tﬁiogcé%zl%ﬁﬁ%géé @8@319?{%@%?@&@{}%@%0 al nedXﬂ\)an&LIfomc
acid (4 bsnztylr pipérazin-dotietmbde Fimal mturfrmmn hy ;rre;bayauheéﬁ’ HRO (Gh36NAH0
mat er i 9I 25 Yield: 90 ngMs (ES): ? chl oro '
gradigni ¢t o} % TFE) gaygopure pghioro- tiwnh@ﬁ%;zwbmafhﬁécé 2 heprkyipeezin-1-
yisu lfﬁﬁbsﬁ)Le%hy(l]larhﬁé’ Bihe @i!t’!le i PSIHdAR obtaitedhs itk ?rfmbbilaacetate in form of a
yl']-am de 5- Chl oro-pyri di ne-2-carboxylic acid
colorEFg.ap'@r;plwpﬂ@pﬁal pi perid i Mield: 1 5@l fanoyif)&(é?hyn/]?mﬁ‘*éefhfﬂm :
patter‘é‘!as 30 prepared by an anal ogous procedure as :
escribed in exanple 9 starting from 104 ng (1.1
eqU|v ) 5-chloro-pyridine-2- carboxylic acid and 150

Examﬁ'i? & so b rgg’pmﬁo h}()p%gﬁg% Qﬁbﬁiﬁ]??tﬁ%m( rﬁpﬂ% p%rid in-4-ylsulfamoyf)-

pur i flahyl]armdby preparative RP-H PLC (CH3CN H20 WO

roa 00 AT S0 O3B RO e e A cHhere

addedZ910dhg (11edusqmm D)alnd BO® ﬁt B@hﬂiv.ﬂﬂgPEA The resultmg mixture was stirred

f Gyl_ sul fanmo-yl 515 Th(gtlt \N%

or J0YBPA HOAM B E@wﬁ 4 i@ relition 4f 1P, %ﬁﬂ mmol) 2-amino-

ethan@@biwd.@a%gi @ﬁ%&)ﬁfﬂwﬁpﬁﬂilﬁmyﬁ%m% #0260 (1N&uNG DigR)in 2 ml DMF
[oro attern

was addedh Flest gsNldngE pityre &Bﬁ Fitad-aiirensa Feg?pwatuw f%nnrgaﬁwdlshfm

-concehﬁ'g P%ﬂé@r%tﬂﬁ ‘pressure. The resuiting resglue was tﬁken e in 10 TS

oro- Nd2-(1-1 sopropy gﬁl peri di n-4-yl sul f anoy
dtchlmymtmbmzmhw@bed\mh prsaiymtetiNgyCOgrrolutiah agbwih brlneeﬁwr@gamc

e

f
oo B AR 9P B O ORI RMGRL PR ey e
prodRPwiFdkaihCHREMIRBa@EALl ent + 0.1 9FFA) gave pure =
3-chl oro-N12- (1-i sopropgS - pi peri-di n4-yl sul fanoyl)-eth

Yieldy15? Mgenzami de. The t MY (ES*E SBGUARE. bragioghtieinmed as its
trifluoroacetate in form of a col orl ess anorphous -
material. Yield: 133 m%I\/S(ES-l me = 388, chloro :

ar oxyilc acid [2-(1- isopropyi'pipendm#-ylsuifamoyl)

ethyl]-amlde
5- Methyi -thiophene-2- carboxyhc acid [2-(1- lsopropyl-plpendm—4—ylsu|famoyi)—ethyl]-am|de was

_ prepared by an analogous procedure as described in example 9 startt_ng from 94 mg (1.1

_ 'equiv.) S-methyl-thiophene-‘Z—éaquxyiic acid and 150 mg_(O.GO'ni'moE)_ 2-afnino—ethanesuifohic
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15Exanpl e 15: 5-Chl oro-t hi ophene- 2-carboxylic acid
{2-1(1-isopropyl-piperidin-4yl)-(2-methoxy-
et hyl)-sul fanoyl | -ethyl)--anm de 215 p1(1 equivVv.)
1- Brono- 2- met hoxy- et hane were added to a m xture of

woOlosiB2és2- 29 Mol ) 5- chloro-thi ophene- 2- car pexiirbddc/o0425s
acid
[ 2-(1-i sopropyl - pi peridin- Eylsulfam)yl) et hyl ] 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

aadE

IOy BRI e ! bR Eom Y Bemiatyd Re Pt GleHacNiz0
grad RREE DI ORI KN DBl fiisheh b ABAk AERAd (20 Bkark iyt piperidin-

4-ylsilfdngonl) ethyrachido Toetitle eampbunddms obtthed ed itptrdbmoragetate in form of

Fi,nal purificat re e L. CN/ H20
a colfysdiSomRpiple GG Ry R BBEOH B8 i il
Yieldt MoompBene- 2- car bugySticnde @74 .
{24(1-i sopropyl -pi peridin-4-y1)-(2-net hoxy et hyl) - sul
famoyl | -ethyly 25amde as its trifluoroacetate. The
ExaniplO il C 15 pia@o F@ R 2-cibokylicGici [b-01- RoB b R pBreABM-4-y Qi@ fbyl)-ethyl]-
with a saturated NaHCO3-sol ution. After phase
separ alMde t he organi ¢ phase was concentrated and the

 5-BrdmsHlrdd: ParbBYIFA PRS-ipRAA-YBEHd AR MG Dl s

. equiv of fumaric acid yophi i sation gave th

prepargrhhy ananalegous proreduae as desiribetidn pxagiple? slgrtng)feoss 126 mg (1.1

mua@ﬁ%@%&pﬁﬁﬁg (%'f'ﬁc%glcr_f}ldeérﬂ 5%81% (ﬁ%lﬁ(ﬁﬁ—ammoeetﬁandéglfomc aad |

(1 IS®¥®’YI -piperidinideyfitaenide. fmhpwdxytwmbwleuaratwe RP-HPLC (CH3CN/HZO
hydr oxy- ethyl - (1-j sopr opyl pj.per n-4-yl)-sul f '

gfad'éﬁbi‘/ Qiﬂe“f{ L 5“5##‘695‘ A CAQ Y4 5D Lf(?ﬂ‘lél%ibﬁel’@@ﬂzi%e”dm 4-

ylsuléﬁw?% eﬁlyﬁjﬂl’rﬁ%{eo‘fﬁ@lr tﬁﬂr&’ﬁﬂﬁuad Q&%E B&%M’eﬂ Gs ﬁsct'rmuoroacetate in form of a |

tert-butyl - dlrneth¥ I anyl oxy)
colo eébm@wpusgniiemaldu n- 4Yigid) ?s‘!ungarmyu et hyﬁlfém aée 422, bromo
pmuf Chl or o- t-hi ophene- 2-car boxylic acid N
5 [[2-(tert-butyl-di methyl-silanyl oxy) - ethyl] (1-iso ,
propyl - pi peridin-4-yl)-sul fanoyl ket hyl |.-am.de was -

bR e R A R PR A Vb By Ryl

4- Ch|©ﬂ)~b+{bhnsc£ﬁrdmykp'pemthnt4-wmﬂfyhmﬂnﬂtbvﬂ}bénzami@n@samgbalé‘j Isy an
anal{g%hfo EroF gﬁ%%&%ﬁ%&%@hﬁ%& 9?%1'195 rgHJD glr}lglﬁ ‘laé:(:[lugv)fl—chloro
benz6icyidlananbaigg lﬁﬁ(ﬁhh@ﬂ@irﬁﬂn@{éﬂmesuﬁaﬁﬁIatiﬂ)(visbp‘roﬁﬂl;ﬁbendm—cs -yi)-
d% % t rt- but - di rreth¥ é . :
ami tﬂéﬁ P catlgaav gpreagveR HaTG Cﬂséﬂrz gredicnb 011 %iTRIzave pure
iR IR AL A0Sy A EF YA TRERALD St iR &b@%md was

obta élEéB&é its mfiaoma&we inlfoah loba colpeéss amorphous gaterial.

Vil P8 Uir vy ot RSk 06 SORPORgHre BFEPs di n-4-y1)-

sul f amoyl ket hyl | -am de

Example 13:  5-Chloro-pyridine-2- carboxylic acid{2-(1- xsopropyl plperld|n~4 ylsu Ifamoyl)
ethyl] -amide .
5- ChIoro—pyrldme -2- carboxyhc acid[2- (1 isopropyl plpendm—4 ylsu!famoyi) ethyi]—am:de was

prepared by an analogous procedure as described in example 9 starting from 104 mg (1.1

- equiv.) 5- chloro -pyridine- 2—carb0xyllc aad and 150 mg {0.60 mmol) 2 -amino ethénesuifon'ic'

acid {1- lsopropyi ptpendm~4~yl) amlde Final purifi catlon by preparatwe RP- HPLC (CH3CN/ HZO
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: satur@%@aﬂ%égilugo%&ﬁ@r nhage sengratigat
| resuitmr%Eéi'dL?e %%ts?d]{/éd" iR vatQcoRtathidd 1 @Qﬁ% of RinGRRLEBL §Fphilisation

1.65 g (2.99 mmol) of crude

5-chl or o-t hi ophene- 2-carboxylic acid

{2424t ert - butyl - di nmet hyl - _

15si | anyl oxy) - et hyl ] - (1-i sopropyl - pi peri di n- 4-y1) - sul

fanoyl ket hyl ) --am de were di ssolved in 50 n
WORNHERSL. 6 m of a 1M aqueous HC - sol ut i orf GHEFFE006/004255

added and the resulting m xture was stirred for 48 h

at room tenperature. The nid&ture was concentrat ed

under reduced pressure. Final purification by

preparative RP-HPLC (CH3CN H20 gradient + 0.1 96TFA)

gradiep . P TRA) gawhjude b-chlohi-pypidéree2-2arbaxylicacid [2-1 -isagirapyl-piperidin-4-

21(,2- 1- ropvl - pi peti.di.n-
visutari et EUPAGIRE Fiaclaohiol S FoeoitePd Bofolllirdcbteom of
colorigk amdedhowamatediken up i n dviefd: 60 aget hane MEES+): he/at=c389, chloro

with a saturated NaHCO3-sol ution. After phase
palter8epar ati on the organi ¢ phase was concentrated and the

resul ting residue was dissolved in water containing 1
equiv of fumaric acid. Lyophilisation gave the title

Example o LiEhlere-N- Ezsﬁﬁ&@mk@permrﬂﬁrvﬂﬁUB@mavlkfahﬂ}le e :
3- Ch[o‘?ﬂﬁo[ﬁ E’PH&p rBpy¢ E}fdegigln4Yg%If$moﬁQtHW Mentdrmde whdiirBparedBPan

atter
analogbu@braiﬁdurt h$ dgstriped-ig emrﬁeﬁytamgimrd 104 mg (1.1 equiv.) 3-chloro-

_ benzoicza% nE E?xf%’(o BH %ﬁX&if% gr]‘! dosé)[%l%m‘d?lbc%%rd |§dpé)p¥l%lp§fﬂilﬂ+ﬂ

- amtdeSﬁﬁh! mdw&tfandwhsmﬂ*mﬁ’bﬂﬂl (GHZCHB1O gradient + 0.1 % TFA) gave pure. '

I sopropyl piperidin-4-yl)43- %’ et rahydro yran-
3- chiow Hﬂgrjl—ﬁémewhmnguﬂmaﬁfd ﬁaﬂwwwl]
obtained 35 @{rﬁfu‘drda@ét%hﬁ ﬂﬁn?of%%l%??éé&' dn?orﬁl?dug faferiafO
-1'sopr opyl - plperl I n-4-043-ftetrahydro-pyran-2-
Yield: IBHmg) - pr opy| | - b (E§*H m/ﬁoyif;& @h'WII}Hﬂamm de was
prepared by an anal ogous procedure as. described in
exanpl e 15 starting from 245 ng (1.5 equiv.)

" Examgle (13- c'h(ldom-tbmob eney2-carkoxy hihgyaid {2 ibyisentoptgin@6din- AN)-(2- methoxy—

, 2006/1 / 255 58 0.91 I
5- chl o‘?%y F’%‘Bﬂ ﬁégg'?_gg'? oxyI iC gglél mmol)
215 pl (2 eqdiv)) $GpsOETmahpgetiting were/dddet fttamnyxlblfe of 900 mg (2.29 mol} 5-
o Ok B L2 e e PSR B e ana

1.49 ngi E?x i) €BJcoR @ 2Hind DWHﬁre?reﬁmrrtphmuf@ wagitidred for 7h at 80°C.
1-isopropyl - pi peridin-4-yl1)13-

. FurthérBé?ﬂ {9 Srequivy rCapCOR-and p7 pi wqmunﬂamwznmﬂwmei@anedvere

. e as its formate. 5Yield: 220
addedndghe reagtiqnemAture was sIress far @qtmn%gﬁ@%@ °6- efa%ﬁ%ﬂanen had
been éﬁnﬁ{eted the mixture was filtered and concentrated under reduced pressure Final =

roxy 1-1soprop eridin-4-y
purifi @moﬂ;mmpaatnwwﬁ%@ 2&@’%1@ g(édlesls +rﬁ€b&)TFA ) gave puré 5 chloro |

thlopn@g(ilgglgg{slpcég@r@gﬁ dZ o E lg;f'iif]f?ﬁ) (9 -methoxy-ethyl)- -sulfamoyl]- ethyl}-
amadel&(.keehﬂ@dm&@nwme pmauml VS A ker AN Hichswdrﬁamd aYﬁttrenteu with a

de were dissolved in-a mxfure of THF, m -
ée orgaMe plngg Wias f_qpéentrated and the

er reduced pressure and purified by preparative
gave ﬂh@isﬂa perapeuDId3CIls fpsargieda ferm of-a @onle%nnmrphons@qs@r@&u ct

- ken up in ne ated with a
YIE'd_-% t ed |\|aHO(Iﬁ§ @"qut [ %n . ?E?%@erﬁsepar ation t he

orgam c phase was concentrated and the 15resulting
acamP@gg;ﬂlug;dﬁo R E kB b8l {fﬂfh\?dr&whﬂa (Fdbboy®”
piperidin-4-yl) su{famoyl]-ethyl}—amlde |

ghzagide. The tx compound was
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| methaﬁolaﬁm ege)u*é AgHERYS %9 l&soruzée;e peidsdpnd Shesresyd

gave the title conpound as its fumarate in formof a
col orl ess anorphous material. Yield: 170 ngMs (ES):
nme = 452, chloro pattern. Exanpl e 18:
5- Chl or o-t hi ophene- 2-carboxylic acid {24d

wiagmbdmzbaar banmoyl net hyl - (1-i sopr opyl - PCT/EP2006/004255
20pi peri di n-4-y1)-sul fanoyl ket hyl ) - am de
5- Chl or o-t hi ophene- 2-car boxyfic acid
{24di net hyl car banoyl net hyl - (1-i sopr opyl - pi peri di n- 4-
y1) - sul f anoyl ket hyl kam de was prepared by an

i) s-cg[bglr)pﬁ%ﬁﬂ@g%s g)%g{lrﬁnaér? é?—@%ﬁ{eb%%ﬂdﬂn&ﬁﬂ@ﬁ&rﬁto’x?)-ethyz]-m i

- isofropyHpipenid -4y Hsutitivyl]-ethyBtamidele and 1.5 g (3.81 nmol)

s-chiBin-fHibrefsp hBPRAP fif 1ERA NS b RSk amytongrerhaiigisopropyt

pipefidinall-yl)&afarnbyl}-€thyl}- @dﬁld&)mz@ rpmfe’ﬂt by\a® anbtoltils@rocedure as described

in ex%q‘qpé ‘Ig\vp?én% fgé{% %Io‘,)eg?;f Bo egg;vc] E'Iﬁ\%oge%xgwlotegt%u%l %H‘!’lgt[\ﬁ_silane and
1.2 g@ﬂi ﬁin’i&)@ﬂéﬂi&@fthﬁﬁﬁéﬂe@éahbfdxylﬁcladcﬁpm Eﬁyﬂorﬂlpﬂﬁﬂdﬁi A{lgléulfamoyl)-

uoroacet a

ul f ano eth amde as its trif
ethv'¥ﬁ@lq§-r erdtileto- %wh@aﬁkéﬁarbpxmhﬁ agie Ehl[sltet-hutyhdimethihsianyloxy)-
ethyll {TQQﬁnghfplahé‘mWIwuﬁE ﬁgﬂm% Wgs'og&néafag %gﬁg iFri"ﬁ"%@rsal

eparati e organic p concentr at
which was putierrgorgisiodisthapisansfassetionsd i n Wiefds.65¢nt M5 fistigmie = 552,
chior%%‘#t)ém of fumaric 30acid. Lyophilisation gave the . _
e conmpound as its fumarate in formof .a col orless
~ anorphous material. Yield: 485 ngMs (ESK): nte = 479,

i G RePR Lo AR R S P TE R PR AR R -

sulfafnodi]- &my&capfmpyl pi peridi n-4-y1)-(2-

1.65 g?zrﬁﬁ rgp@ﬁ ﬁ?fﬁéﬁ% ﬁéﬁé '2\'%%5%6? ?gelzri?gnm/laclﬁ %Zh eﬂ Eerrtnbutyf -dimethyl-

s.lan»}la‘xyﬁ éﬂny wm&sydi-pmeﬁarnwylﬁsmhmb)/i J-efyBR mdtoldrB di%sdmedzn 50 ml

0XO0- sul far I Fe am de was pregarﬁw firred
A% |1r5 was stirre

-~ for 49?\%{ Fdo‘?tgtefrfp@mt&% TFB: thigt R 8WhY cohcentrated under red%ed(péesi%re Final

| oro- r phol I n-4-yl - et hanone and 100

nunﬂfsnmr) bspr@mr@if@&wwﬁ@mﬁiz%mww T B14cTH4) gave pure 5-chloro-

R R L W T —

20

25

30.

~ satu rP@g @@H,CQ@WIHW} Altgrbasefienara

am:d@'ﬁs i‘ﬂPtrfﬂu()@'ﬁké?tﬁlﬁ/ H%Q:r&ﬂtft@l Waditaken Bp ih JiEHTAbM@EHARe RR Reated with a

| or o- thlophene -carboxylic acid
%/ ion She osgaRic RhRH Was- cgncentrated and the |

rgsuﬁziﬂg ?esﬂlﬁ@ wal Mo)veé i &I%Py&rha:ﬁﬂ]?x |e|qu§rﬂf‘i‘t‘fmarﬂ‘fc:& 'L{Apﬁshsatlon

npoun was obtained as its uoroacetate
gave ﬂmrﬁttﬂonwoy od ay itefymaztoinplaonof mierrlﬁsaamomhp@mmnaied

'ledﬁ#‘éoﬁgsgi hygr os gRpic). mléh{ghl’@doégg%‘# 70 rrgl\/B (ESI :

chl oro patter
5- Chl or o- t hi ophene- 2- car boxyl i ¢

ecari, 4 2L BB R e RAPLABH AR} B (b
5- Chl oipiperidimpiipndtathosiethyaniide aci d '

}5- f@ﬁvf ﬁ%ﬁwep&s%ﬂ%ﬁh\?ﬁé# é@ﬁiﬁ%ﬁ%ﬂaﬁ@%ﬁw b %@%{%M&vwn 2

ylo§i- gpbgglqu@faﬂﬁ,y;}@ggnlahﬁgiel n exanple 15 starting from 48

hl or 0- acet ani de a

5 Ch'ﬁFﬂJ{“)"%‘f%’Z SHBPRIIE pHS &?e{(blseweﬂmqnéma%vlh[ng(tegrahvdm “pyran-2-
yloxy}- 3@441 knﬁ%ﬁ{d%}éé'thyﬂlaﬁﬁﬂé bdlorépatd by SRARNGbTShiYedur@4H dtScribed

~in example 15 starting from 245 mg (1.5 equiv.) 2- (3 -chloro- propaxy) tetrahydm -pyran and 360
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20 purification by preparative RP-HPLC ( CH3CN H20

gradient + 0.1 % TFA) gave pure 5-chloro-

t hi ophene- 2- car boxylic acid ,

{24car banoyl net hyl - (1-i sopropyl - pi peri di n- 4- yl)-sulfa

thyl}- anmide. The title conpound was LAl <

ng%ﬁ}:% %il’l fluoroacetate in formof a col orI : 29&%04253

anor phous material. Yield: 38 ngMs (ES-E): me = 451,

chloro pattern. 25 Exanpl e 331:

5- Chl or o-t hi ophene- 2-carboxylic acid

{24(1-isopropyl -pi peridin-4-yl)-(5-rnethylisoxazol - 3-

mg (0,9 Tmamiel) bich bm—ﬂ@ntlythﬁzeaﬂbym’(ia atid §2-(1-isopropyl-piperidin4-ylsulfamoyl)-

ethylﬁaﬁ:{a? i u?al B¢ @%ﬂ?ﬁ] gY éfeﬁ?f{gBQ & ﬁhﬁ C”tﬁg& nélsz )g'radi%ngx az%? %éorm;c

acid) gav;elpum hyﬂl@rosthiobmz Mbdxylldmd (dG{ 1vmr@yépmbﬂdinhyyi)a[ﬁ-

tetragyfgp—tpgrﬁa %’?DSHES ﬁmgﬁ%rz{ﬂy? amu}e as lts ormr Le 15

Yield3220lth@r omet hy 1- SusisH)yih/d S e3@2hlof @ter?00 ng (0. 50
mol ) 5-chl oro-t hi ophene-2-carboxylic acid
[ 2-(1-isopropyl -piperidin-4-ylsul fanoyl)-ethyl].
i) S{NBrétﬁquQn@QQﬁr’b%m QARG (ERvd%/- &Qﬂ@ﬁ@-l@@fdﬂﬁﬁﬁéﬂl&&-ﬂ
rature 60C). Final purification by preparative
5U|fa'RP¥ draidecn 1420 gradl ent + 0.1 9%9FA) gave pure

% %xﬁol § SiRBReRRpR E‘é?ﬁbblyhg c?&tzdh isopropyl-piperidin-4- yI) [3—
(tetra

1-isopropyl - pi er

rwvranmmromd UIfemnx/lH?ﬂwi)rlaﬁwrk dissopieyl imarimigure of 4 ml
THF, g Fﬁ thvl{é QC%UE 9{?@? 10 4 n‘f‘@éte?.blth 'r&%ﬂi }(ttuf‘e was st|rreij] for 8 hat 6{)°C

uor oace rm of a co ess anofr
concermmbidl ukler rﬁ&iuoed qiresiﬁe and) Wif(eﬂﬁ’»y&))epamwe RE—HHB@ (CHgﬁMMzO
5- Chl or o-t hi ophene- 2- car boxyl i c

er n: .
8rad'%|+d9 1%T[Fo)11’h%safe¢%ws kg pp in dichiotpmethiapeiapd treated with a
saturér‘tle&@%ﬁ&drsﬁiélnf)ﬁrmﬁél' brRb Qé’da'fzﬁf@n‘iﬁe orgalalc phase was concentrated and the

| or o-t hi ophene- 2-car oxy I C acl

resuft{imeadweswrdaﬁ@weqdnp*@umrd:pntanu@gn equyjy. ioifumagic pridelynphilisation
gave ﬂ'agt I‘élcf)ﬁ\ dFa?;ttgﬂr)\ara fe‘?fé?sra% HAENUIET'?’[E"&‘

o ou proce ure escrlb I n exa
Yle?ds’ﬂ’ﬁm;g ng from 8MnS):Iméequins2, xhioro pattern . :
3-chl orornet hyl - pyri di ne hydrochl ori de and 200 nyg
(0.50 nmml ) 5-chl.oro-thi ophene-2-carboxylic acid

Exa m%re 181 - b-shiproshyjdphpheoRrartoxylid agid $;u[d|ﬁ maﬂaylt?rbahhﬂh}aﬂghﬁdﬁ)propyl-
reaction.t.e nal purification by
pr epar ﬁ'lpF'Ué-:' g%?)ﬁ @?Véﬁ%%%ﬂ?@ €gr adi ent + 0.1 -
5- Chlaﬁﬁ%pm@ @Walaylﬁ.-atm {y J@nﬁdglm@hﬁmﬂnémy[@&ubﬂogyﬁﬁwud:n~4-
ropy pi peri di n- 4- -

vl SU& 9»311 @ngﬁm@ﬁ HSﬂPa@dlbﬂéﬁﬁW'EQé‘f%ﬂf‘)@d‘Hﬁﬁaé‘-‘SC"ﬂPﬁé’ in example .
15 statdlﬁ% Rorf @rmﬁu@ ‘éqﬁ\@?mﬁ’ﬂbﬁi mdd.ﬁfetnyi Scetdrhifib Yed @@%@3 8} f famo) 5-

or m of | ow anor phous materi al
chlorgthipgfes e-@E@boxmc@ad 2-(14gmrom1lrpmefjdlpdﬁl@l,ifnmoy!)—ethyi]-amlde Final

|
purlf:%t y%r%i?arraggg ﬁp Fﬂg g lﬁi %d@erﬁarrtp??@ﬁ%l\)%a%btﬂe 5-chloro- |
thtopﬂéhé ZIEJrMythéﬂJ R amdt C?&éamﬂlﬁoﬁﬁktﬂﬂ (1- ISOpl'Opr] pupendm—4¢yl) '

sulfargoyl]1 th?i}oargn%% as its tnfﬁ:%lroalcgtatdtfa hle) ;‘rrgtlil.?c% evag taken up |n ch_lgrg]mre]zthane .
and treated with a saturated NaHCOs-solution, After phase separat:on the. orga hic phase was
concentrated and the resultmg reszdue was dlssalved in water contammg 1 equiv. of fumarlc |
acid. Lyophthsatlon gave the titie compound as its fumarate in form of a coioriess amorphous
material. ' '

Yield: 485 mg MS (E‘S’?): m[e = 479, chloro pattern .
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Under argon 185 pl(1 equiv.) thiazol e-2-carbal dehyde
were added to a solution of 300 ng (210 mmol)
1-isopropyl -piperidind-ylamne in 30 m abs.

di chl oronet hane. The resulting solution was cooled to
wOCodad2gpll (0. 5 equi v.) conc. acetic acid wer ecadpems004255
and the m xture was 25stirred for 15 mnutes at that
tenperature. Then, 491 ng (49 1 equiv.) sodium

tri acet oxyborohydri de were added and the reaction

m xture was stirred for 48 h at room t enperat ure.

canid B 8GR SOR LA LS AL Bl PRS

sat ur atrexdphiREa Ledxatethol):-sulfirmeyl]-gihlsamilepar at i on t he

s AL SAE L LR A bt i v
ethylROyfambgpetbyll-amideekab: prédatedhin 4riaBigoud procedaressUescrid@l in

0) 22661PCT/[ EP2Q06/ 0042 [
examfpe(%éﬂ Bon fé %@ﬁﬁawg cgg’r%ra'wféwﬂ)‘* Weizneasnd o ms
(0. 25¢nrﬁ@ﬂ QcKl&mHﬁIhl@h@Wi—cé}b&@ht 8id {241 %sbbropyl-piperidin-4-ylsulfamoyl)-

yl hy
ethv'ﬂﬂl{@ﬁ?i@'axet@tlsn by HWP@IWQ BPHEHA (CH3CON/H2@ gradinat ¢l O HRITFA)
gave ﬁu%ani’\ tl“'u eggﬁvgggb%ﬁﬂer | 0 e{g dy%gﬁmé{ﬂ%'%@‘bﬂé -yl)-{2-morpholin-4-

yl-2- qxomﬁqﬂﬂnléaml]W}Farbﬂd Tmrntla)caﬁipbmdlwas)obwﬁ@!atsl iR

witugfpSFRFE o i o Sl aterapops iatedabihish jyened Ayt todtwgoscopic
' w.thame 250 ng (1 equiv.) |

(1, 3-di oxo- 1, 3- di hydr o- |30|ndol 2-y1) ethanesulfony
Y"’Jdlmc'ﬁgorl de. Purlwﬁfé%/) p2hchloro M%l%’l'rat ogr aphy on
silica gel (eluent: CH2C12 / MeOH) gave pure
241, 3-di oxo-1, 3- di hydro-i soi ndol-2-yl yet hanesul foni c

' ExamplejZg: 5-Chloro-thiophene-2-carboxylic acid {2-[carbamoylmethyl {1-isopropyl- -

1- ' =t hj | -2-yl met hyl -ani d
S o PR AR AL AL YAl 250 T TS e
5-Chler Oﬁhmpheneﬂﬁal’@m avig £t foarhamaytmethyt(1dwipdopyl- piperldm-4 vl
sulfaé&yﬂnaﬂﬂﬁglﬁﬁg ﬁrréag %ﬁpgﬂ W aad?/aé)aiotgglllsapzrgéedureyas ré‘sscn%ed In exgmple 15
stamcg.fromaarmga&leqmpmchmrmae@tyﬂ:)ie tifd mmhg (Z}:&i rﬁﬁbhwchm de '

o} BB e BRSBTS e

purificatioh, i§-pdemxaivd RB- Hi’lmeH QNII?@ gaaiﬂém& 0.3 % Whﬁ'g%ﬂ@ﬁ&‘rlefscﬁh'loro-
c acid (1-isopropyl-piperi 4-y1)-

' | thlnphenea&mrbml}(l ami Farhamdgmatiy|-0-isth rcmyi pipedjnidwl) )su tﬁémayl] ethyl}-
amldg' Mthg ¥iﬂé g&h@% I(t))?a‘mc%?ln aéﬁtglgrlfit%ggar({,gt'@%qu %gg)walsarﬁoéorless -

amor@iious)maBer@hl or o- t hi ophene- 2- car boxyl ic
Yleldsﬁnc%ﬁl };rlm;/lsggilﬂg#t)pw?er l4’gJI hlor{}/ :f?ttetrrpl azol - 2- yI maj h
5- Chl oro t hi ophene 2- car boxyl i c acid '

opr pyl eridin-4-yl1)-thiazol-2-ylnmeth Isu
: -E"amﬁéé‘hn |!°P£lﬁﬂ%r {MQ%&C@EQ:@HT HPPIgRY! am@ﬁr@gbﬂry -{5-methyl-

proceduaﬁza% ,d.%%ﬂm)%%maweesmmixﬁ.dé iii) starting

o from61miqé@ uwcg?7 | or'o-t hi ophene- 2- carboxylic
5-Chlgreithiophene rbﬂgwie@ {21%1599rQMpmzﬁmﬁlHémwiﬁ@mzol 3-

| _
y met‘?glh Shifa mo&lé) hyl&-abn el(rie \g?sngrzgzifrﬁl b¥ an gl}a(i)?gogs 9rocec{uhe s described in
examplenﬁﬁmnmg from 67 mg (1 equiv.) 3- ch#oro‘methyl -5- methyi-lsoxazole and 200 mg (0.50
mmol) 5-chloro- thlophene 2- carboxyhc acid [2- (1 |sopropyl p:pendm—4—yfsulfamoy!) -ethyl}-

' amzde
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7 starting @@rﬁy‘.&

purification by preparative RP-HPLC (CH3CN H20
gradient + 0.05 % formc acid) gave pure 5-
chl or o-t hi ophene- 2-carboxylic acid
{24(1-isopropyl -piperidin-4-yl1)-thiazol -2-yl met hyl sul
f anbylFet hyl kam de. The title conpound was obt ai ned
W8§0q6¥1§26fbr mate in formof a light brown anByBReAJe/004255
material. 30Yield: 66 ngMS5 (ES): nle =-- 491, chloro
pattern. WO 2006/ 122661PCHOEP2006/ 004255 62 Exanpl e
24: 5-Chl oro-t hi ophene- 2-carboxylic acid
(24(1-isopr.opyl -pi peridin-4-y1)-
(reaclpmdpyipanatme:c@)ﬁﬁoﬁmlmufﬁmw Ipaiplagdt]le RPFHEEC (CngiNiHZO gradient
sol ution of 200 (0.50 ol
+0.136 THiY sve puKe ng lzpkz%\\et?os@ybqw%iddzt[@ isopronybpipesidin-4-yl-(-
¥
methggkcﬁ ig’ri gmtﬁgﬁj{eﬁx\%ﬁé&gﬂg#g}fgﬁm rﬁ'\@f‘i\zéjt_gla*uq% gW‘as obtained as its
trlﬂwrg@@yma"tfgrrppb@aaierlaﬁdnernhgumnaﬁhe reaction '

e

S 1-i socyanato propane and 6 ng DVAI' were added. After
SEILr or,. 48 [ pom re, the reaction ..
exampe 2, Sealikhblact b o ARG B Sefart ek ilehy Blridins
under ytaﬁﬂw@dﬂﬁm%ﬂﬁl}aﬁnml purification by

nt +. 0,

t|ve PLC. r.adi 0/ :
5-Chibre Afiog wg Fiéoxs '%f‘%ﬁgd& 'Fﬂpé?ﬁ"(ga Ripeadip4ry dWF’ ing3- é@ﬁﬁlvl-
sulfarﬁaﬂ}éhyl} amlde was prepared bi( an analogous procedure as descnbed m exampfe 15
i sop rog | per i I am nocar bonyl --

aawv T%@hlpmf‘éhsé@ joe Bydipchiosdeand 8&0 @g (t? §(¥mmof) |
5-ch l&rbltﬁinﬁHn@QCéF@xﬁ id dst‘;LgJ(mSS’(f roﬁ‘&ifp?ﬁeﬁﬂ inaﬁﬂs@ﬁﬁ{oﬁlpj E‘H‘lgi]-am ide

material . Yiel
(reactmtg@pﬁraqu@aﬁpﬁ:@alzgnflcatlon by preparative RP- HPLC {CH3CN/H0 gradient

+0. 1%2‘(%“ %’ﬁf@'é?ﬁ\'?%ﬁ&?%a@’ﬁar %. \élll} I"}ﬂ'f%c'&‘d{ﬂ@ -isopropyl-piperidin-4-yl}-
pyridmd-yianthyl-foifa iod]-e 2} dnidk0 The 60¢ tmng waSOtaigd 623

5-chl or op ene- 2- arboxyllc acid
tﬂf'ucrrzafc%atmfa%aﬁ?b&qﬁéﬁlww P%Stmw%loyl) et hyl ] - ani de

“weldmrzg m di chl orgogthans M@éfﬁcﬁ{@lﬂﬁﬁﬁ%ﬁﬂuen“ ally 1.0

equi v.) acet anhydr| de, m (5 equiv.)
pyridi ne and 50 DVAP. The reactl on m xture 20was

bamp et C”'“EJ*?A‘Q‘?% @ PP STTELRL RS Applafoefyt fibiazol >

(7.5 eﬂmemv)-sm?smodllﬁéwﬂﬁmlds ny DVAP were added. The

, r t 2 h under reflux.
L R R R U T A R
Undecxmgplh @8%uldDaydv. sthtazole Recartaddehydnwaere xildideiowaslution of 300 mg

0 GO A B AR SR Sk, e st

soluta@ﬁ ads edvedto@°d %F@)S GAWS R acdicabildavede ddded RRE BR-ixture was

' b |
- st""reg ;%ié'ét'é)))ﬁ t(é"igt‘. tgafﬁ@@awt%ﬁ PR ue (-1 eauiy) sodiyy ket hyl
© triacelo@BRrdRydR@e Wefe ddded brpiRasRtiBh ﬁ'uxtﬂéﬂ.va@rsﬁﬁéﬂ:for 48'f at room

taken up in dichloronethane and treated with a

temperatuse-dffierthraeictisn Sad beansemplgted p fpndiops sbprieawvre ﬁddqqleand the -

| .mlxtzﬁ’é %&h@%ﬁg Ia‘gg%rﬁgpﬁ%ﬂsgstoﬁﬂmﬂnﬂtetr r&ﬁasre%b’zlréﬁcﬁgxhe OIan[C

resi due was ved 1 n-water cont ai ni
phasd warenoncentroted . undgioptiidet! petsiure. T@a\peodunéwm ctbltaened\,i@crude formasa
ye[10‘39961122661PCT/ EP2006/ 004255 ;

Yield: 217 mg o MS(ES*): mie = 240 .
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63 conpound as its fumarate in formof a colorless
anor phous material.Yield: 378 ngMs (ES+): me = 436,
chl oro pattern. Exanpl e 26:
5- Chl or o-t hi ophene- 2-carboxylic acid

wo2nbekzb&@pr opyl - pi peridin-4-yl sul fanoyl)-  pcrgr2o0s004255
5propyl kam de i) Methanesul fonic acid
2-tert-but oxycarbonyl am no- }; net hyl -ethyl ester 8.24 -
g (47.0 mol ) (2-Hydroxy-propyl)-carbamc acid
tert-butyl ester were dissolved in 100 ni

0 i Gt o Redz e B biaas{ SR+ -

tthimelr By lmethylamiden (1 2 equiv.) nethanesul fonyl
Loride,, e.adde opwi se,, 10The resul ti
2“@51'%1%10“ o4 ; 8 F'é%feﬁo'}‘%?ﬁ? 9@?3%?@% APErdig11-thiazol-
2 ylrﬁéth\flfaﬂﬁdé Rbis. 6rHﬁzerd?by #n dhalokd8s Wol(éddﬁ@aé’kﬁz‘écrmeh wdr%sdamwtah i)

di chl or onmet hane an shed sequenti al

Stafts'%fm Bhamg Seiunmeh (1-earepy! BiReridine) thiae %vlgﬁmvbamme and
250 1B ?ﬁ@qu‘{\@}sz drsifickoove Hxh?ﬁ}laﬁgﬁrﬂib? 2Vas %%n@%o{jﬂ Qﬁl@ﬁ&é @gﬁﬁcation

under reduced pressure to give methanesulfonic
by ﬂgxhwbrqmatwap}wwlwo Bl (dmmtocﬂzchéwﬂ) gavh phireskf érdmm 1,3-

dlhyﬁoggﬁnéo‘? DI %%giullf%‘fc %h (1Yis§$rgpyl Jp%pe:?‘idﬂl-}?lm 455 yim'g{h%l—amade

oacetl C
asalght2-tert- but oxycar bonyl am no- 1- net hyl -ethyl) ester A

vl 2l Bl TN 9 oy ams ndP TR REE R 2ot o

in 100 Ml DW was added to a m xture of 5.0 g (1.4

i) Eohate PR i e R pae i bt et Llvetytamice

2-Andid-sthasestiBenidadid AtisdpPdpylpigeridin4grthansl-2yi@ethyl-amide was

‘ ection. The m xture was poured into 300 nl_ water
prepg(ﬁg

¥ 2P PARIPEAYS PIRcEGUTGAS ﬁessrdodrfpf eample hidstasting feyp 478 mg (0.37

mmo-cl?lleﬁ m@?ﬂd%@@%&nddm %t%@ﬁllfﬂﬁﬁ%@ﬂ ’MSBH'OWI 'pﬂﬁfﬂdm-rl yl)
ried over anhy rous 'I\g and concentrat ed un

thlazpbzml@g@h 0.75um ieauivi) oha by hydragine- solution i m THF The

ret

| prodﬁ&r\@?‘%h&%ﬁ%lﬁr% ail.! i ca gﬁéld(ﬁidjrﬁé‘t CH2C 2)  gaveys (gs+): mfe

loacetic acid S (2-t

_—3425but oxycar bonyl am no- 1- net hyI et hyl ) ester as brown

oil.Yield: 5.3 g5 (ES+): rn/le = 234. iii)
1- Ami no- propane- 2-sul foni.c acid 5.25 g (22.5 mml ) -
iv) S'mlewad:labplmnadl-cdrboxyhc acid {2-[(1 -isopropyl-piperidin-4-yl)-thiazol-2-ylmethyl- -

t - byt oxycar bonyl am rio- 1- net hyl -ethyl) ester
Su‘faWé’S"i gﬁh’ ‘Fved in 20 m acetic acid. Under I|ight

5-Chipfethésihie 2-@arbokylit bda {D{ﬁ ikepr%pwt it len- Wﬁx%lmx Pdnfeithyl-
op

tlcaC|d ropw se.

SuifaF*é@@ﬁh”hg‘* Ve RIS WH' g&t!s 195 %?ﬁdteﬁfatbsﬂmxamp!eﬁ

iii) stal‘hnE froﬁf G?ﬁagw&]d‘ ﬂ%i&ﬂ«tlﬁ@%é?@%aﬁtﬂﬁ?kce&%nd%@ ﬁigl (0.37 mmol) |

bl ed "t hrough the sol ution a

2 armfw @hé@%’éﬂmq aarbil- Imr@vbme@reﬂmﬂﬂﬂ)éhlaw Zmilmguhel@mlde Fmai

pur;f&%f:&ﬁ bP&eﬁﬁratsMﬁQﬂ%%WJa&%gp@ 9/089% R ic acid) gave pure 5-

. chloro- thlophene 2-carboxylic acid {2 +{(1- lsopropyl plperldm -4-yl)- thlazol-z ylmethyl-

su!famoyi] ethyl}amlde The title compound was obtalned as its formiate in form of a hght

brown amorphous matersal

—Yleld. 66 mg _ MS (ES*): mi/e = 491, chloro pattern.



64 roomtenperature the mxture was filtered over

“"(elite". The filtrate was concentrated under reduced

pressure and co-distilled three times with 150 m

tol uene to give crude 1-am nopropane-2-sulfonic acid

as a yellow oil. (The Hoc-group was cleaved during

WQHE6/IR2edt i on.) Yield: 3.48 gV (ES+): m e PCIAF2008/004255

iv) 1-Benzyloxyca rbonyla mino-propa ne-2-su [fon ic

acid At 00(1.16 m (1.1 eq@v.) benzyl chloroformate

were added to a suspension of 1.0 g (7.19 muol)

1- am no- propane-2-sulfonic acid in 7.2 M (1 equiv.)
Example 2an s:dhiennihichhbhdaokibelichdid (2-[(Akbmbpd-pipetridm-4-yi)-

reaction xtur wa warmto room
ten‘per%rl"BYé‘"‘"RF?@?"@&'?IE"N%'HW&%’HE?| on was not
conpleted. Further 3.6 M (0.5 equw.) of an aqueous
1 M NaOk+ soI(utO' 0.5 mM (0.5 equiv.) benzyl

chl orsof, rm\;se J added. After another 5 h stirring
atrgd t;_[en'per ture the reaction m xture was
filtered. Thefiol ter residue was taken up in ethyl
acetate and purified by flash chromatography on
silica gel (eluent: ethyl acetate / MeOH) to give

Toa Bl OB SBHa 0 SO ARER O S R s

piperitﬁr@% ﬂszﬂféﬁ;oy!)—)etm(ﬂraﬁidi@ihwi diotitydonfetiainy Wercaided 011aniaE egliv.) 1-
est er,
lsocyai\a%etﬁ Qeﬁr’(‘i)@}'}d éé’?%Bﬁai’ aﬁ’iE ﬁ@cﬁp%%%grezv 3 st eshpvernight gt room

- tempé?r@tfuee SFHé e dgPiuirthe 80.Mmi ¢ &dUi0y PREYARAS proPae &Hd € e DMAP were

10

15

20

25

Chﬁpt of a 20% phosgene solution in toluene and 0.1
adde Qrcft'ums iqeteh atrgem MepRtwe thitrartins mixkke wenwashed with 3 ml

water%&kbﬂc@n%ﬁd ShddrredlicBd pfeRm. ti‘?ﬁ@%ﬁﬁﬁd&ﬁ@n bf‘f)lteﬁﬁ gav«ﬂg’ HPLC

he reaction m xture was concentrat ed under

7 {CH3C§fibg)sg§atgeqto+ @il %eTFA} gaye pure S5-chloro- thlophene-zacarboxyhc acid {2~[ (1-

isopro&gl R)B?"I"{“?vj ér' ]prqﬁ(/gpngggcé% HGS“ @m?yﬁ]-e%ﬁyigar% ez¥he tIﬂS compound |

~was obiirled at BORITIRPIaCHA RGN fcﬂmrbfé-cﬁloﬂbﬁsfaﬁmﬂ%l)hs Raepwl.] -carb

am c acid benzyl est 5245 gﬁ (0.84 mmol ) of crude
Y'e'd(é%ﬁwl or osul f onyM2{ ? )= £2 PHMOPAHEd benzyl ester
~in 3 nl dicht ororret hane vvere added dropwi se to a
sol ution. of . 143 eq %2 - L
Example P& &Qﬂymﬁhmh#wﬁmbwm aﬁlrh -laerdy 4 isoppphipizEriding-g)-
' m  di ter 2 h.stirring at room
tenpe?ég!fg‘?‘gﬁfﬁh ?E'ggﬁ on m xture was washed with 5 m
To a solutian g&800rmag @3 MarRe () 3-cklorasthiaphenaPrearboxytinadd {zn(&ssepmsl-
prperlgfn'dfs@ Lg%ﬁ‘lrogﬁfwgﬁaﬁ\ié%%/% %I a?gri\g ér%n&%rq{ta %grte%%dgd’] sequentlally1 0

redu

ml (5 gqi¥ Jlacemalydoidy) 0.9 €5 eéqiliivi)-phrifiing ahd aml)MM’r @I&ydebeﬂbarrhxture

was st Eéc v erqwqgat?r%éégteeﬁ eruggsg%%lflyggl &5 &7&%&;‘5 65

acetanhytihdél, 1%%@ SRGANG Periding Hhd wmg DMNPdvere added. The reaction mixture
r opy er|d|n 4-

e
- was si:grredI for P 2h under re ux and for furtzer 12 h at room temperature After complete

conversion the reaction mixture was concentrated under reduced pressure. Final purification

by preparative RP~HPLC (CH3CN/-H20 gradient + 0.1 % TFA) gave pure 5-chloro-thiophene-2-
carboxylic acid {2-facetyl- (1 lsopropy{ plper:dm~4-yl) sulfamoyl]-ethyl}-amlde as its '

triftuoroacetate. The product was taken up in d:chioromethane and treated with a saturated

NaHC03 -solution. After phase separation the organic phase was concentrated and the resultmg

residue was dissolved in water containing 1 equiv. of furaric acid. Lyophilisation gave the title
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255 ng (0.64 mmol ) crude
[ 2- (1-isopropyl -pi peridin-4-yl sul fanoyl) - propyl Fcar ba
m c acid benzyl ester were dissolved in 10 m MeOH.
The solution was evacuated and rinsed with argon
‘W&QM%h%k&I'”ES 30 ng pal I adi um on char coal ﬁéQM%mM@Wﬁ%a'
ded and again the m xture was 5 evacuated and
r|nsed wi th argon several t&yﬁs Finally argon was
exchanged by hydrogen (balldon filled with hydrogen)
and the m xture was stlrred for 4 h at room
tenmperature. The rea n1xtur was filtered over
compaig ot g+ UTREPIE HEfof i of & FOIpUEs AmAAIaE MaleHiab w t n_101sH: 378
mg I\/H@sj—[gsﬁhﬁjef:uggau@mvpﬁsteﬁpncentrat ed under vacuo to
gi ve crude 1-am no-propane-2-sulfonic acid (1-
i sopropyl -pi peridin-4-yl)-am de as a col orl ess

Exam?le‘ 26Y1 8lclord-HiopRaNE2 L8k acid T2-8 - lmﬁ&ﬂ/i -pipetilih-4-ylsutfamoyl)-

| or o- t hi ophene-2-carboxylic aci
[ 2- (1- Pewlepyde pi peri di n- 4- ylsulfarmyl) propyl ] -

{
) Bt SR Bl b dflarin Gy et eqere e
8.24 4 37 fctamdl) Mdng(y{plomfl Lhamu) adAEL-bautyd e@@5werk dfsSolved in 100 mf
Gt 5ty TERGUSTH BRI B b G i
0°C. lcifthdt(lﬁmp@“al(u@e 4187 mirgil.) eqmw)dﬂeﬂaanesulfonyi chioride were added dropwise.
oni c

e rBMESBLEBS P loiEn 4F s o tempeetuh nd siged or urther 4 b The
- mixturd Waydiutéd WA mPdithiokdvieth@f dd@chedkeguéntially withg 5% KHSOs-

s.stirred for roomtenperature and -
SO'"t'Pﬂe‘ﬁafew@gWFa?@dﬂwhaé%w%é ”eﬁh’éﬂraé’é‘%f’%ﬁg‘i%ﬁnéue
concee@:%téda}fﬂer féBuded plé;s«me t@kﬁ@hﬁfiﬁﬂ’@sﬁxﬁé‘:ﬂ@ a889-t&9. Washed

a saturated NaHCO3-sol ution and wth brine. The
bufﬂ%ﬁqjh?nv&anwn%rwm etvl ederd rudg imyrsyekowmibos Yigld: 12.3 4
CQRCE ethgynder reduced pressure. Final o
puri f??:fﬁlteon was achi eved by preparative RP-HPLC :
' (CHSCI\V H20 gradient + 0.1 %FA). The racenic product :
i) RadRkaES b AR BONEHBERPRNE e BRI e o
A soiumluntoé 1hﬂlgr(ﬂfbmmcﬁ)a:kmdi: m%m}@ulﬁ)m(ﬂi&ld‘@tﬁ ileS‘)ycan’nib&ylammo 1-

- methgloe@ni SIQ [‘:ﬁﬂ@g\hgﬁ{f @s%ﬁ?@) {?ﬁ l‘Pl&dUé%Pde 0 g (1.4 equiv.} thioacetic acid

- and (E& Syl Emﬂﬁ)ﬂxmid‘%'b-rﬁl- IHMF.iThe peagtioH mixture was stirred for 4 h at 80°C

eridjn-4-ylsulf yl) - et hyl Fam de _
”“deF 3’8 angl kgl %t%&'yn aﬂ%@h@rw FRSH) TR0 e e exated
twnceMr@fBOQ nﬂ(‘eltlﬁ;l 3@:tate each. The combined orgamc layers were washed with brine,
nzyl ox benzyl oxycarbonyl am no- propane- 1-su
dﬂedwr%'rﬁ@wg' %9'\4 %ﬁ@f«ﬂate%uwﬁra ceshRrgsups Buatinatien hy flash
chronﬁﬁﬁ%ﬁbw dll&ag)éﬁg%@t 8ﬁzszéav§b§fetthiB9cean98H%-(Z?erg _

butowmrhmvianbemweéweﬁwap‘.stneaﬂhrgwn pibni ¢ addrieldo5.3816 i MS

Sﬂ% %guw ) benzyl chloroformate. WO 7
86/ 2661PCT/ EP2006/ 004255 66 Final purification by

~preparative RP-HPLC (CH3CN H20 gradient + 0.1 %FA)-

i) ggﬁ'ﬁ?ﬁgﬁi‘%&é&%éﬁ%‘f%ar bonyl ami no- pr opane-1- sul f oni ¢

5.25 22 @ rmolTidiodcetit 8 S-(U- fert- Mt@dychrbtﬁ&&mmm&@&tﬂm%ster were

| d*SSO@?fP i 20y etisacid, Uadsrtishhyrplestion shletian oiddi mbkagy P water)

in 50 fn’ﬂ%@étﬁ: afdivihs Esdtiéhfdro i€ The resulting mixture was stirred at room
Benz ox nmet hy1- 2- chl or osul f gnyl.-- et hyl ) - car bam

- tempﬁ@ttge %cu 28 @n ertiapdindhesp comeletsy, atgonway Rithbled through the
solutigh aﬁ@dw fig gm:ﬂaﬁﬁ bh *Eﬁé’rcbzﬂ (090 WRY el VAfte? b@ R8s &t A7 at

r nnol
benzyl oxy 2- benzyl oxycar bonyl ani no- propane- 1- sul foni c
acid. ((5)-1-Benzyl oxynethyl-2- -
chl orosul-fonyl -ethyl)-carbam c acid benzyl ester was
obtained in crude formas colorless oil. : :
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10Yield: 398 ng. iii)
[ (5)-1-Benzyl oxynet hyl-2-(1-i sopropyl -piperidin-4-yls
ul fanmoyl) -et hyl | -carbanmi ¢ acid benzyl ester
[ (S)-1-Benzyl oxyrnet hyl-2-(1-isopropyl -piperidin-4-yl
sul fanoyl) - et hyl Fcar bank aci d benzyl ester 15 was
worwpa?2éél by an anal ogous procedure as descriJ&E204e{004255
exanple 26 vi) starting from 142 ng (1.0 equiv.)
1-i sopropyl - pi peridin-4-yl g ne and 398 ng (1.0 mmol)
((S)-1-benzyl oxynet hyl- 2-
chl or osul f onyl - et hyp-carbarni c acid benzyl ester. The
room ﬁérﬁﬁé#ﬁﬁ:ré’\fﬁﬁ kAl wé%drwerhdwéﬂﬁ:ef@f Thafiltatd Waitondeptra@W under
oam Yield; 217 504. 20iyv)
reduceéprezsumwoahﬁygg éb@e Bm@wﬁb 150 B foluse do givs grude 1-amino-

n

propaﬁ: sﬁﬁ gﬁézf{i/ Xgeqnlébv%l (rg ?&Q e %9’2?0 é%vgal?g@?rlpggf Eml(?n)
Y!eldLH*f%mye et hyl | 0d% [Bstira/eael4D. benzyl ester were

di ssolved in 3 mM dichloromethane. At 0C, 0.32 nl of

a 1l MBBr3-solution in dichloronethane were added and
iv)  tiBenzytapdai bmmylininosprepaves?-siifooizadidt 0 war m to room

o ture. After 4 f .
a0 £TBR Bl Reb Bl oFRabuias We] SR B 2 bisiin 8 S
mmolfi-shiepropsnecButRicaaidanl 72nAEN cqeidliolem dueaRUNe NaGheolution.

due was t aken #ﬁ@ln DMF and filtered jn arder tg‘JE

After bgtd“? fegetion raixfure wasrlowedl f¢ 2R g ieemdBHREA Y A EEr £l

react&fﬁ‘%?n&thﬁa‘pVe@ecF Fiheieer 3.6 ml (0.5 equtv) of an aqueous TM NaOH-saIutlon and
- 2- am no- 3- hydr oxy- pr opane- 1- sul foni ¢ _aci

0.5 mi 0.5 eyl bgyay! g}l@r@qum'aéﬁwa@ adggd. é#ewt% pd Sé'fwtsgqﬁ PSR

t
emp b O3 KORRR e 10 OB 1 o i s
and pgrilied oy ibash kropiacogeanhy onsibiox geiilguend; aihyi acetate / MeOH) to give pure

1ben§ﬁ3xg%:}a gl?gﬁ}/lgﬁ{gﬁne 2—%}1&%&'&%?% %!BH%?E“CI' n-4-

Yaeldfmaln@ous pr ocedds ES'xsniteseT4. bed in exanpl e 26 viii )
starting from28 ng (1.1 equiv.) -
5- chl or olhi ophene- 2- carboxylic add and 44 ny (O 16

(@ahlgrofuBonyi- pﬁl@pyl)&aﬂrahay@fcm(yemlmne 1-sul fonic acid

230 nﬁﬁpp?mggﬁqgé?n )g:clérgy g?mw ;ﬁppm uff%eﬂd WSt suspended ing

m! diéfi@dineMan: 08 éhi P g Jgava ?_leﬁuﬁgeﬁh ls&{lﬁbn in toluene and 0.1 ml
t hi ophene- 2-car i.c acid

DMF ww@ﬁé&qﬂmpwe ang Ebs peasHom ww@rvvaa iSWf?F‘ Jfireqim fempsFalyree iter 2 h
the r@&ldr‘ mlir8%as ddhertididdurfcRPRAUBL M@s%u:‘é% give %d@?z ¢ rosulfonyl-

uoroacetate 1 n formof a.col orl-ess anorphous

propyhecathaimig acidybesizd: esttsammvp&s- 1o eYield: 28&’2213 chloro

pattern. 10 Exanpl e 28:
5- Chl or o-t hi ophene- 2-carboxylic acid

vi)  [20{4sbpranybpippydingiviatfamoyl)} gropyibairhamogdd benzyl ester

245 i (058 RO L ot By hobm AP RR oL BN 3t s

dichlgrgmettahe Wefﬂdﬂwﬂﬁmlfvfselm a s@loiigh of 143 mg (1.2 equiv.) 1-isopropyl-

* piperigjt-Tplamine pat 2 eR R B BiAGH SRR bkt Felitieat i

tempBYaELE tHRG0adiion eRTR! Wasfashad Witiab il Bga Et@ated 3RHA0L-dhutfn. The
organic phase was dned over anhydrous MgS04 and concentrated under reduced pressure to
give crude [2-(1-isopropyl-piperidin-4-ylsulfamoyl}-propyl]-carbamic acid benzyl ester as yellow

otl.

Yield: 258 mg - MS (ES): mfe = 398.
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- 20

- amingpprepansrls gnigp

rnnol ) (2-hydroxy-1, 1-di nmet hyl -ethyl)-carbam c acid

9H fl uoren-9-ylnethyl ester and 1.5 m (1.2 equiv.)

nmet hanesul fonyl chl ori de. Methanesul fonic acid

2- (9H f 1 uor enyl met hoxycar bonyl ani no) - 2- met hyl - pr opyl

' obtained in crude formas yell ow <

‘@H{)&gu“)@ﬁo g 20 ii) Thioacetic acid Fermprnconass

S42- (9H-f | uor en- 9- ylnethoxycarbonylan1no) 2- et hyl - pr

opyl] ester. Thioacetic add®>

S42- (QFLquoren 9-yl met hoxycar bonyl am no) - 2- net hyl - pr
.0 ester repared by an anal ogous procedure as
vii) r@mowqparw-?ea@@p ¢ acig §l-isopropyt-pineridig-4ylmide 19 ¢

255 '%%?)9% ﬂﬂj&l clide [ 3?1 ﬁéwhéﬁy c%r @H-‘g ylgtmar%%yl fmr}r)gl] I%arlb:_amlc acid

benzyl estes wwere tﬁﬁohmlirﬁl OUmHﬂeQH. Te eajuium Yastdva@atedtand rmsnddmth argon

seve3Lffd GBS, 00ha B0 QP AL 000 Ol bl 62 rShre vas

evacfﬁﬁé‘d &Hihded @.marafg}m)sbmilhmc ambwganwmdﬁmged by hydrogen
(ball n‘%ﬁw@d ‘{J o&'mggl? rtﬁlga %)Xuerle lw%\stt(:)rlréd for4 ﬁ at room tem pgrature The

reactorl @tk Was Bler8d Mﬁdretéﬁ@?)éﬁ@tmﬂtér ?éﬂdﬁr@):va?wﬂﬂiebwlthnb(?ﬂ MeOH.
Thef%ne 1-sulfonic acid

ateverspnogaielsd angervacuada e CBe rRaHIHBTPRDGREignicscid (1-

' ISOpf@Bﬂ%@l‘fdﬁ“ll f/ﬂ’-ﬁl'nme%@h‘éowﬂ@ssﬁflepa%@ﬂ Rie anal ogous. : CMS

procedure as described 1 n exanple 26 1ii start| ng

- (EShmnT 2687 g (5.1 nmol) thioacetic acid

S42 (9H- f 1 uor en- 9-yl et hoxycar bonyl am no) - 2- met hyl - pr
pyl] ester and 43 m WO

| viii) M¢mzamn@enmm@Mz%xseﬂopm@e(r@m%imfam&pyopvll

m acetic acid. Purification by flash
ahrormt ography on silica gel (eluent: ethyl acet ate /
To a setiicnaefl 79 rgg{i @ quuive 5-chloro-thiephene-2-carboxylic acid in 3 mi DMF were -

L I T T O ——

for 30 filin BOPdoM( tefmperatire. Sabskqlenty a so)ution of 106 mg (0.40 mmol) crude 1-

2- Chl f 1,1-d hyl - et hyl
o OS onﬁé{hwprgé)tlnggpe 1d|ne4~ﬂ}/ar?1idg%|r1 gamulc1 equiv) DIPEA in

2 mi S&F(WHSQHQ&P |Tf1@ﬂ%|]4t:i‘|§ i@ eRb8 Vi & fovh h-a¢ ﬂfuﬁﬁﬁrﬁ)eﬁa@ur@ and then

H4l uor en- 9-yl net hyl ester was prepared
conceriEatesywarter ﬁ?@@eﬁ@ﬂ@“ﬁ@%@%@lﬁ wasdaken U@xaﬁ%r@ d@bfommethane and
wash%EI @ﬁt‘n'a‘ﬂt&&‘éﬂl\lﬂﬁ&h@luﬂm gnc‘gmh)bn%e The orgamc %halse was dried over
l'uoren-9-y hoxycar | am no) - 2- net propan
anhvé rops Mzﬁﬂoandcxoacﬂn@amdmdeﬁemceq @rcssmaefqml vur)f:qahwsgmhleved '

by pr%?go)rﬁ %é I?[P ép%cu(ﬁ-l %Mﬂzbé{ﬂn? Gap T gﬁ)cﬁgscra%engigrodud was obtained

25

as trrﬂhomaeahat@ -Spbsegetimitanefotreationds tibtopiespading aceta!ﬂgafmarw’m]te :

: amofp%O'?s_l_S%?l orless oil.Yield: 503 ng .

gopropyl pi peri di n-4-yl sul fanoy1) - 1, 1- di met hyl

. Yield: 86 higl ] - car banmi ¢ vsqEsl): fife El408) @ilor8 paivdriiet hyl  est er

15[ 2-(1-1 sopropyl - pi peridin-4-yl sul famoyl)-1,1-di neth
yl -ethyl]-carbam c acid 9H fl uoren-9- ylnethyl ester

o _a@mmézpr@@ﬂm -thib Memkw&%cm[wmw@m&tm% lsbﬁfapyl- -

30
: analgg%ﬁs BH)cedure as described in example 26 iv} starting from 1.76 g (7.19 mmol} (5)-2-

in example 26 vi) startlmﬁfrom479 ng (1.2 mo
(2-chl d}*muﬂurf%gmlfainoyi@t ©AYjde et hyl ) - car bani ¢ aC| d

%Hﬂz&ggs&z%e 3 %hnﬁaﬁfﬁﬁ p%}ﬁn%qg)uﬁ&iéggdequw)

i sop am ne he product was
(S) -3-8bnzylomed- henzyénxmd)dnmlamuaspmp@m“i -stdoniswci varpidpated by an

a_mino—3-benzyloxy¥propane-1-sulfonic acid and 1.16 mi (1.1.equiv.) benzyl chioroformiate.
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20M5 (ES1): me = 500 . vi)
2- Am no- 2- net hyl - pr opane- 1- sul f oni caci d
(1-isopropyl - pi peridin-4-yl)-amde 607 ng (1.2 mol)
of crude
[2-(1-1sopropyl-piperidin-4-ylsul fanoyl)-1, 1-di net hyl
we etobwi2ber carbam ¢ acid 9H-fl uor en- 9- yl net hyRCTEEI2@06/004255
were dissolved in 6 M DWMF. 1.5 m norpholine 25 were
added and the resulting m ggure was stirred for 2 h
at roomtenperature. The reaction m xture was
filtered. The filtrate was concentrated under reduced

it BUEESHA PGS A FAIIER hBER 11 R e P 93
UK LA e F *s%w
Yield: 360891 22661 pCT/ MDEY /W@@W 69

5- Chl or o-t hi ophene- 2-carboxylic acid

3 2- (1-isopropyl -pi peri di n-4-yl sul fanoyl L 1-di nmet hyl’
ii) ﬂ;ﬂepmmetmh%clﬁmgdmumbvlmrlmm odd benzyhestesdur e

(511 BERHARRS <1 r ESATRLEER ctibbpic Sl b gty by an

analog@a2 preredure 2s desotiheddin zrammale 26 v) starting from 380 mg (1.0 mmol) {S)-3-

'benzyi’oi({;? Sbgégg%%a negfg;h iquhrfoﬁgéﬁ f‘ ?tgﬁqln& é‘acad (S|)1 alBenzyioxymethyl 2-

chlorgaulforfyi-ethyil-carbdwicacidrbe pad edtérwens BBtakiledGh (U8 @imHR @olorless oil.
ggag%s + 0.1 %EA) gave pure 5 chl or o-t hi ophene- 2-
16 %T"g aci d

[2-(1-isopropyl - plper|d|n 4 yl sul fanmoyl) -1, 1-di net hyl

i) {heabiGHEeTALE (FFomORhPRY :%Eﬁ?w“%éggl%ﬁwT%‘%ﬁétc'Jcé benzy

pRderial. Yield: 173 ng MS (ES+): me =422 , chloro
attern. 10Exanple 29: -
[(s)1 en@ho@m@f_twhzdbﬁ@n@pgl m@q{@djwls@fad@qy&ethyl] -carbamic acid benzyl ester
was pﬂe}a‘eﬁ'ﬂysdﬂ %Egl é’c%lssg;'r%%iiurg'ag‘d@scm)ewﬂof Z6vi startlr(nlg from 142 mg

or o- pr opane oni-c acl
(1.0 eqmv prpropyl+muﬂr1dm~ilﬁianuabaym)wﬁmgié 02mi00l) §Si1-trozylonyinythyl-2-

‘ chlor%u%?éﬁnylg Ea(?ﬁ?rgr% g#gﬁék%?g%% ﬁg%ﬂéﬁ \ﬁﬁ;lgtﬁ{Hg(f ﬁ\léfgc?edform asa

light yellowdpsinv.. ) 1- i sofieldyil v peri di n4- yMSaﬁEﬁ?cenlerF 5@ .
15di chl oronmet hane was added slowy via a syringe. .The
reaction mxture was stirred for 3 h at 0C. The

tSPI—REﬁthI Bﬁir@)tytgﬁbﬁm&assuﬁbhlt aciadi- @éﬁreﬁf&@!p&ﬁdheﬂylmﬁe

80 ma%e@ polliimenmi B UG s pRerIDe L o<ty

mrbahﬁ@dcﬂﬁ'ﬁ@n@{(‘eﬁ@r W&efd‘i’s."sé’ﬂléﬂfm@ thi &tﬂlo.ﬁﬁ@wae L W, alsbimefa ™
mat eri al ield ESt): mle = 283.

BBI3- -piytiopda Aghl@mwbywqa dfz@ﬁ,tbe geactipn mixture was allowed to warm
to roc{r\éf\e@ﬁ%g{tgﬁgéﬂdé?&ﬁﬁ{)d %Wﬁr@sﬁ)évaﬁs?‘aﬁfo 48 §(13M mgﬁo\ﬁs NaOH-

solutign mare@ddecprpr midure wasgbfaentrated eivder reduce pressure. The residue was

takené%)dh %ngl%eﬂed qi 8}% [b[ﬁ‘\l;g:&) E%’Fﬂs el?qtgﬂ’tg %4 9 cgﬁra%bdund er

resul
vacuostblgweedjdi:@) 22iho-athy&0xypropime-1- sﬁiomcamdM—:sbmaylmndIM yl)-

trat ed Th t
amide; i rs?eaiewé‘?ﬁgﬁfqﬁ T G RP AL hane Vil Y or eq. M5
{ES%): mle_ 280, : ,

vy 5 Chloro- -thiophene- 2-carboxyl1c acid [(S) -1- hydroxymethyl 2-(1- |sopr0pyl pfpendm~4
-ylsulfamoyl)- ethyl] -amide o



25The filtrate was concentrated under vacuo to give

crude 3-azi do-propane-1-sulfonic acid (1-

i sopropyl -piperid in-4-yl)-am de as a yellow oil,

whi ch was pure enough for further transformations.

i O ng . 30iii) 3-Am no-propane- 1 su
v%%ﬁ%%%%%gpyl pi peridi n-4-yl)-am de 250 kEgﬁkﬁwgﬁgﬁb

crude 3-azi do-propane-1-sulfonic acid -

(1-i sopropyl - pi peridin-4-yl$Zanm de were dissolved in

10 M MeOH. The sol ution was evacuated and rinsed

W th argon several WD 20061122661PCT/ EP2006/ 004255
5-Chipgo- thfmne-zoarngnbaatléﬂﬁ irhysinoxymathiiod(1-isoroopy!-pipeddin-4-

o A PP e L b o B GBI e 0 B S aore 6
viii) dtartihy trom@amng 4l éqmycj Sﬁnhlldrem:opﬁehe-ﬁydnbogsdm)acldradd Mmg {0.16
t {
mend e Btk likan i stiahicoi G ROb bR il e, Final
purifidalib®by preparsithe RIBBPIMEEIHET/ NGO gradientd 0.VeOTEA) gdve pure 5-chloro-
filtrate was 5concentrated under vacuo to 3| ve crude

thioghener2 marbpxytip acié {(3)- Lydrowmethab?-t-isopromybpiperigin-4-ylsulfamoyl)-ethyl]-

_ amitfg:iE e-rt%t e'ecgr:ni)g%lnt) w%&%néé i tLiﬂ&Y)r%éetan &l fgrm 6D I

amofphicin materislni ophene- 2- car boxylic acid

e 38 e 2P oo o oS A i  BHRBARNY 0 6PVt
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13- (1-i sopropyl - plperldln 4-yl sul famoyfi - propyl | -arni
ocedure. as.

d I
il 2 U0 RRRRe @ e S  HeprPPBPIPESginyipffaroyl-
equi v. ﬁdﬁm‘éﬂ@[@thiﬂ]‘-laﬁﬂdhene 2-car boxylic add and 195

r n@ - am no- propane-1- sul fonic acid
i €

tfww,gvltmw acjsh %J@Hrquaemﬂ_ﬁ arecarbnylaminah2 et wirenyt ester

| 'Metﬁ“eiﬂff@ﬁ@ﬁé& b Y- ﬁﬁor@ﬁ loGirerhGhRibb A nQ)[ﬁﬁlkﬁﬂPprth e@ter/&fas

gave pure 5 or'o-thi ophene- 2- car boxy

~ preppi@d by an analogous procedure as described in example 26 1) startmg from 4 95 g(15.9

o FERBPURGEA B AP O e ey o

(1.2 eéquivi)onetharfeswfompl @ﬂdr&&sMaﬁBn@bﬁmc aad 2{9Hafludrere! d: 200

 vime el ahituoB eSF SR PP SRR oo

pyYieldt pegi.di n-4- ylsul fanoyl)-butyric acid

. i) 4-Benzyl oxycar bonyl ani no- 3- hydroxy-butyric acid

benzyl ester To a mixture of 5.0 g (19.7 mmol)

i) Arhisdeend &Wﬁfmﬂﬂub@ﬁl%&hbx@éi@mez-ﬁleﬂﬁrl glroaylpester
uiv.) tetra-n-butyl niumbromde In
Thmq@tuﬁpcx@g &ﬁ&)gr @ﬁﬁ%ﬂ@%@d}%lﬂﬁl’m@ﬁ methyl propyl] ester was

prepared by an analogous procedure as described in example 26 ii) starting from 6.19 g (159

R mmol) methanesulfonic acid 2-(9'H—f!uorr"en~9-ylmethoxycarbonylamino]-z-m‘ethyl~propyi.ester

and 2.1 mi (1 8 equiv. ) thioacetic acid. Purification by flash chromatdgraphy on silica gel
(eluent: CHa(l2) gave pure thioacetic acnd S [2«(9H-fiuoren-9-ylmethoxycarbonylammo) -2-
methyl-propyl] ester as yel!qw oil. - Yield:1.87g . MS (ES*): mle 370

iii} 2-(9'H—Fiuoren—9-ylmethoxy_ca-rbonylamino}é-methyi-pmpaneJ -sulfenic acid -
2-(9H-FIuoren-9-ylmethoxycar'bonvlamino)-Z—_methyi-pr'opaneq -sulfonic acid was prepared by
an analogdus procedure as described in example 26 iii) starting from 1.87 g (5.1 mmol)

thioacétic acid S—[2—(9H-ﬂu0i'én-9-ylrh'ethoxycarbonylamino)-Z-methyI_—propyl] ester and 4.3 m!_ '
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25aqueous saturated NaHCO3-sol ution were added 2. 35

m (1 equiv.) benzyl brom de. The resulting m xture

was stirred vigorously for 72 h at room tenperature.

The organic | ayer was separated, washed three tines

with brine, dried over anhydrous M504 and
woaneamssat ed under reduced pressure. Purif i BAVER06SY4255

flash chromat ography on silica gel (eluent: heptane /

et hyl acetate) gave pure g

4-benzy|oxycarbony|anino-Sf%ydroxy-butyric acid

benzyl ester as 30colorless oil. Yield: 6.7gM5 (ES+):

O R

'{eluemc btﬂiybﬂcﬁ@w / rﬁetheniol) gave pure 2-(9H-fluoren- 9—ylmethoxycarbonylam|no) -2-

4- Benz ca.r banyl a 0-,3- met hanesyll ony butyric
ety AP A OB BH FIOMAlpar od by aHelng gk v
(ES+)nﬁ@c—_egime as described in exanple 26 1) st art| ng from

6.7 g (19.6 mmol) 4-

benzyl oxycar bonyl am no- 3- hydr oxy-butyric acid benzyl

,'V) ‘Fﬁﬂ%ro@tﬂﬂ)n%ﬁ‘ﬂdMetﬁﬂ%tlﬁ%%a%lc@ﬁﬁl@mﬂ\ﬁﬁéﬂ 5.9Mdthyl ester

- chbr@eﬁqwlﬁ»ayh:acml-@thwﬁaﬂ@nsc aad ﬂb\ﬂégwnﬁdkyctbxl;ﬁst@uwy& prepared

by an%; ﬁ)g &gﬁp@ﬁfe}ag@e%mgememﬁg 26%) S5AS bRy A% (1.2 mmol) 2-
(9H- ﬂ:ﬂema -ylinsthiokaabbnylarbimoy eyt -arapens; 1-suifonis-doidtapdi2a ml (3.6

f
oy r By B TbBRne B endhy Eg's"ﬁ??ﬁgﬁ&va%ﬁ%m@*d’%-
fluordrdagintkting petdr vesstobtained ib cride Bivin avereloaldsed. - Yield: 503 mg .
sequentially 68 nmg (1.0 equiv.) potassiumthioacetate -
~and 101 pl. (1.0 equiv.) DI PEA. The reaction mxture '
v)  \[2a-1sdrepye fipkadind-sudfam8AL waklasthalregor]-candmid gid 9H-fluoren-9-
[ﬁc‘)t e@tl on. Further 68 ng (1.0 equiv.) potassium : '
tf &8t e and 101 pl (1 0 equiv.) DI PEA were added.
[2- (1%bi%bylﬁilﬁérfd'ld?@-y&@fanﬂﬂl}hhedlm%tlﬂl éthy!ﬁ@@oarhi'ﬁ@c:ﬂ"&)ﬂtf%&n&- '
our ed 10 wat er and extracted three tine
vlmetknvm svaﬁpre@fxn@wbv ae éﬂ%lt)@us PHSCAB RS ?‘Fé‘éf‘tﬁfflg%ﬁ‘fa&‘ﬂi%% vi Stamﬂg

from ltﬁfy 9{55(1 L”g{ C«g)’@%ﬁﬁ%ﬂmw IP“lk!"rﬁeth?‘l[ét QMBI St ASren-9-

ncentrat ed ‘under reduce pressure

_ vlmeﬂwmstqr@ad aaﬁhmaj’ﬂ 2 pauiv) Ceraaxlwiresigin-damisiel Theprpdyct was -

obtaty 8 R e R e R o Dby R B yri c

ao‘ﬂS:IEﬁa‘énm&el E@.(Ier as yeI low oil. Yield: 180 ng MS

(ES-1): rn/-e = 402. 20iv)

4- Benzyl oxycar bonyl am no- 3-sul fo-butyric aci d benzyl
i) QSAresth-rBﬁhﬂwrwearsbnwtam n@soamyl—mpermmy-lyl)ﬂnmm d

607 8 (gL LU e AR P-4 SR POyl

carbe(n(i)ic 4&d ST lubred-RpleiHybeskdr ayd didolved in 6 ml DMF. 1.5 ml morpholine
benz I%H%car bonyl am no- butyric acid benzyl ester_and

were@dder © pesuiting i utRas sifTedfog 2 by at seqm fenpggplureTHs reaction
mmm%yﬁft%fé@%@?wt@ags éd?.c&{tké@'&l GereF?e@ﬁcéﬂQJr&E&r@%ﬁd ed-Histilled -

three/fjmesBeitty 30 mkwﬁmammram i-‘r@mBWcMT@WL‘QﬂOP%ﬂ?ﬂ subfgtuymd:h-
(0A0 mmmol ) yiefgu ,
'SOprﬁg‘ngrﬁ%?ﬁoxy %g(%o%'% sul fo- butYﬂlg aCPd benzyl
(ES*)ernfest 27 oObt al ned iniv) were co-distilled three
~times with 10 m toluene. The resultlng resi due was

i) 5-Chloro-th:ophene—z—carboxyhc acid {2-(1-isopropyl- plper|d|n~4—ylsulfamoyl)~1 1-

dlmethyl ethyl]-amide
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30 dissolved in 5 m dichloronethane. 0.4 m (1.8
equiv.) of a 20% phosgene solution in toluene and 0.1
m DMF were added and the reaction m xture was
stirred at roomtenperature. After 20 h the reaction

s concentrated under reduced pressy <
‘%\{}’@‘y’?ﬁﬁﬁgg 4-benzyl - WD 2006/ 122661PCT/ Eng‘%?"d’%%‘ﬁ@%“‘“
72 oxycar bonyl am no- 3-chl orosul fonyl -butyric acid
benzyl ester as yellow oil, %%hich was used w t hout
further purrfrcatron for the next reaction. Yield:

170 ny. i)
S—ChlpnBélneshemﬂccaruom;zla@rm[hG -ipprapyl-gispridipyityigilipeeyll. frdimsthyl-

ethyﬁ@hé@\%%;{r yp H:Lw’ éq angﬁﬁougﬁpiéﬁlugegagﬁitgg&ﬁbed in exama]e 26 Ltflll starting
frord 195 rﬁ@ﬁmﬂmw Btahy)ro thiephieoe-Bearbykyliestid anda32 mpg éiphnmbl)kiyammo—

2 P R L R S By R AP S afide AR S Rartooy
prepératies RF-HPOX(HSINYADY kadien+D:10h ITEX) @svel fuemychibtot thidphene-2-

aci d benzyl ester and 57 ny (1.0 equi v. %Mne
carbaxylie agid GolHisoprquytpigerrdinrdqylsullameyl) TFI -Aimethyretityll eatide mhe title

com MV?H%%EJ?&RIJIE\&%S REterbgaéggﬁ'qu fJanfo?igis%morﬁthJS ?‘naterla!

Yield41B2 gy | oxycar boMl{Efit): nde 3-422-, icslopr gabtern. pi peri di n- 4-
yl sul famoyfi-butyric acid benzyl ester. The title
conmpound was obtained as its trifluoroacetate in form
Exan%ﬂe 29: brSSBM{)@Ffﬁbﬁh@u-SZ -ceebavlicdcidfz €l ﬁbprﬂﬁylWﬁd(rE@ﬁ)sﬂlfamoy!
e =
4- Ami- ncPrgQ‘(llla'?‘QBpr 0|)oyl pi peri di n- 4-yl'sul f anoy1) - butyr
i) |3‘—C|ﬂ§todpr$§a3é TRIfoRic 84d (1- lsopropyf plperrdm~4 yl-amide
4-Benzyl oxycar bon){l amn I sopropyl - é)erl di.

209!8(14L Bmof) rier9-PERY S| éulamvhcfﬁ@wer%ér@vew

- d rchQrtﬁﬁﬁhyﬁéj At v¢3 Blutidh 611 9Ewm}ﬁmﬁbpﬁ&pegdﬂaﬂlarﬁme% 10mi

-solution in I'or onet hane wer e add
dlchlorremtéw Wasraddedcslowle vmyﬁnae@mreaﬁionammur@wasa@med_f-r 3hat

0°C TREREHl yreg}lp.té\femg iRl oft s WS RRACORil dﬁgc&rrﬂag%&ometmﬂe' |

agueous utron Wer e a
and twige withke 10ved dmthyl:ethe:r dihe omdudwasrmmﬁhspﬂsésdmdéondma formofa

i ShEHS iR RatERL o RPIE, o M"S‘ BT 805

under vacuo to give crude

i) I%génél?gro%aé? Eﬂﬁ&ﬁ %ér I58 er i ﬁl}ng ﬁly | faJTDy| ) bUt yr .
183 m@%ﬂ&i@r JRN; Mefe Jdded & a &rimmhﬁsérﬁsg {0. rmlnamﬁ 330fboro-propane-1-

| Sulfoaucra(fst(d:moerqwlrmp%rmﬁéﬂiﬂr&%erwmsorléﬁﬁ%fl%m K2G0s gpPQmi DMF.

The Fé‘éultlﬁﬁ Rkl Irel'v&s ét'ercJ.‘dSﬂdr ﬁ@ﬁQV g0 ~D¥he/feh&iohTRkiute & c@ncentrated .

solutton of 10 ng (1.4 equiv.)

~ undegrediiced erers:mr@ phe rrsulping easislyg yab takaiup inhdrghimonmmanw@né filtered.

The %?f%%u fn r%lrte uhgs v\écr)o 1’3@?&‘4 cﬁth: ?ﬁ.d%é@?a%%' sgrifzmlc aud (-

e resul ting m xt e was -stirr

. rsopmpylrmmndlm&—aamdﬂas a yBlldys eidyverich Wasepusoenaugh fordlﬁrtltiet -y

_ ktran§gm9a3 mmol ) crude 4-ami no- 3-

30

i(S’B?opyl pi peridin:4-yl sul fanoyl)-butyric aci din
Yiel® 268 migVF was added. The resulting 30 m xture was
stirred for 45 min at roomtenperature. After that
time a few drops of water were added and.the mi xt ure.

i) _vmfnw;brbpﬁfé bwrﬂam@ ﬂaﬁ@t istyeropR-pilRkGInC O IBSAd20 ,
250 %@@6% m@iﬁedf? %@é@emea?%ul@ e (isoRrAPY-Ripeisie v Famide”

- werd@iSsoRbA #l TRl RO Mink ka1 SR ES daQuatdatind: rrréed@ﬁﬁ@i’gﬁn several
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= 452, chloro pattern. Exanpl e 31:

5- Chl or o-t hi ophene- 2-carboxylic acid

[2-(1-isopropyl-piperidin-4-yl)-1,1,3-trioxo512L6-iso

t hi azol i di n-5-yl nmet hyl f am de To a solution of 10 ng

(1.4 equiv.) 5-chloro-thi ophene-2-carboxylic acid in
w0nd/12BF wer e added 24 ng (1.4 equiv.) HATBCEEH2098004255

pl(3 equiv.) DIPEA. The resulting mxture was stirred

for 15 min at room tenperatgre. Subsequently a

solution of 14 ng (0.04 mmol) crude 4-am no- 3-

10(1-i sopropyl - pi peri di n4-yl sul fanoyl) -butyric acid

times. 3@ nﬁ ﬁgdla% ﬁg@ﬁ:a%QFﬁW W8 b ahd B@aumﬁétﬂﬁﬁxr%% evacuated

I'OO t enper at ur e. reacti on

and nmeﬂtwthearmewmkiemsr &inally engde was @@hﬁi@dd b'r bydseges (balgon filled

with hgéllrrflgé}g.ﬁg\()i H'Yelrﬁ‘;(ﬁl?g&g} §t¥%d %)r %1@0‘)@?%&)\%5%% %é‘Péa&'iHn rixture

racemc
was filtered bueofCelicedtaat! ¢he fWiee Ir&hdu@wughﬁsf(e&ﬁmﬁ 10mlleMcOH¢3h¢ filtrate was
conce%tr%ﬁqs gp ?E/%ﬁuggﬂgwgcrfgx gn‘ﬁgg(tg/plioga%e-] &u!fomc acid (1-isopropyi-
plperlﬂﬁlﬁleaﬁnﬂBh@vyéuowfdllophen 2¥iel): - 2ogongzol - MS (ES*): m/e
yl met hylj-(1-isopropyl -pi peridin-4-yl)- sulfalnoylketh
6“yl kam de 5- Chl or o-t hi ophene- 2-carboxylic acid
{215- (5-chl oro-thi ophen- 2-y1) - i soxazol - 3-yl methyl ] - (1

i - i sopropyl -pi peridin4d sul f ampoyl ket h -am de was
iv)  pflipeertbien W%Cadh%b‘gﬁfi[;dﬂzbs@éﬂll?vidﬂ1%'%%‘&%@!@%&‘”?‘?9\4]"
%ﬁ@ gpl e 15 starting from 141 rug (2 equiv.) ,

rononet hyl- 5- (5-chl oro-t hi ophen- 2-y1)-isoxazol e
5- Ch!m&:qﬂ@na@—c@@o&ﬁucmﬂ; (1-isopropyl-piperidin-4- ylsulfamoyl) -propyl}-amide

was pgpgrl%d %8%1 5&:118 ui”ﬂ S5céd \ﬁ?%?&’%&#dhﬂ |ﬁ‘9k33nedlg]5: xi start R RRY1 20 mg

army
equiv, ﬁ)ﬁl{hl’bra:ibiuphmdagl-cqrb@ghc adtid ged mmﬂoazl(mk):mh@@ propane-1-

‘ squong: a&d (g?\.;tgp{%(&%ﬁ%rh&gf?)yg% rﬁagpuarglc%non by preparative RP-HPLC

(CH3CUALD-dridiett+op. o tdTFapRee pﬂre)&ldﬂorema;ﬂtdnea-cytbmm)am'ﬁ 13-
I sopr OQH - pi peridin-4-yl)-sul farmyl Fet hyl )-am de The
isopropgtpip¢rafindivseilprooxlcasomtitamide I ha itle campauindwas oBlaéned a6 Bs

trlﬂudr%ﬂ[e@}\9¢§mﬁoﬁoéo%rl§gs§a?mﬂ'ﬁﬁ&ghﬂé{§rdmt eri gleid: \ﬁb@ln% 67 ms -

oro pattern. Exanple
{ESH): B/ €H1408,achtdnd patherne- 2--car boxyl i ¢ aci d
{2-[(5-cycl opropyl4l, 3, 41t hi adi azol -
yl met hyl ) - (1-i sopropyl - pi peri di n- 4-y1) -sul fanoyl | -eth
Example B GES-CMErc2Biph 2225 6ar b6y ERE06I G- (0 0sbp Bpy 7l peridin-4-

5- Chl or,o- ene-2-carboxylic acid :
(2[(5-¥ PB‘BYEBW{'&E‘%"thh. adi azol - 2-yl met hyl ) - ( 1-
i 4-SensyRRydridhpai- ﬁhfdfy@)bmwicfaamm,ehmmeﬂ )-- am de was

Toa &@ﬁ%&%dqgﬁg{%gn%gﬁd% iﬁxg@ocedkégu%g W«?r?n?yr— I utyrlc aclzi and 6.36 ¢
(1 equ?v R@{ré"h%ﬁl Qbﬁ%(ﬁmgiﬁ GrAREE RYT0 hildighidrohicbiandiand ab il 8Nsh

-chl oro-t hi ophene- 2- car boxyl.i.c_
aqueca@ ﬁ@tu[azed( &aﬂ@@mlgpw were added 2.35 ml {1 equiv.) benzy! bromide. The

resu Itﬁ@ n[??{u (r:é;iv& vl %%M(ﬁ?iyffd'r)?z?{ ¥bdm f’éﬁl&?atulg\r?é organic layer was

I'on by preparative RP-HPLC ((CH3
separated washed three times with brine, dried over anhydrous MgS04 and concentrated

under reduced pressure. Purification by flash chromatography on silica gel {eluent: heptane /
ethy} acetate) gave pure 4-benzyloxycarbonylamino-3-hydroxy-butyric acid benzyl esteras
colorless oil. | | | | '
Yield: 6.7g "MS (ES*): m/e = 344.
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gradient + 0.1 % TFA) gave pure

5-chl or o-t hi ophene- 2-carboxylic acid

{24(5-cycl opropyl [1, 3, 4] t hi adi azol - 2-yl net hyl ) - (1 i so

propyl - pi peridi n-4-y1)-sul fanoyl j -ethyl)-am de. The

[ ound was obtained as its trifluor
wlbnzbr%sglrz%@{g? a col orl ess anorphous nateri al . %ﬁ%@hﬁ@uﬁ

ngMs (E5-1: me = 532, chloro pattern. 10 Exanple 34:

5-Ch|oro-thiophene-z-carboky1ic acid

{21(5-chl oro-pyridi n-2-yl car banoyl) -
.. nethyll (1-isoprop I-plperldln 4-yl)-sul fanmoyl Fet hyl F
i) 4rheteyioveabomiming-dmaibancsuttoayioaxiutirc asid henzyl ester ~
B oy P P B ot Mosprepared by an
analggeuspipesdutsyas dasceihed mg@rampbr«?@a)esdameg &@nm@a Ginoaa) 4-n

oreiSRERb R LSRG 000 Lo 2 v

methapesgiforglichionide) 4-Bemlyloxycrafltdnylamh&ﬂkn@tlmaedaﬁdwm)@ batynd acid

*beno Extb s chialregdp s AP Rly 1) - UEH5 AP Eani e,

Final purification by prepar ative RP-HPLC (CH3CN H20

i) g 2ot ominica ol Bingrhubrisarig benzyl ester

Toa iﬂif%ﬁ o€ PR (o030 rhﬁ'ﬂo?43:enzyloxycarbonyiammo-3 methanesulfo yioxy-butync
net hyl i'sopro y pi peridin-4-yl1 ?

b 1
acid %&%@%fgfggyﬁwl}m&wg@ addedbseqpentially Ghipgidhe efmv»bgotass:um
thloa&l@;h@hﬁ&qoﬁﬁlﬁtﬁsequ')fdlmr ﬁ?@r%gafoﬁ tgtuf'%ggsﬂﬁé& 0é2§1 t80°C
col orl ess amor phous material. Yie 3

‘undetgrgon-arsiiight piefestion.urther 68 mg fdtesugh. mgtaseumrtbuopmwe Bk 101 pl

10 SEOTER ) U SRSHOTR 258 0 oo

into 18 eMvata- am;l axtoacyaﬁh(ele trmpﬂttmﬂ mbetmel atetats- - Pheytbsbined organic

{ayersgrreggﬁ'xs}%d t\\ﬁt r?rg rreél rd Wg,ro%?v!g%qqand concentrated under reduced -

~ press(g- I{Lzllfnca;tamrhymalsh mrpmmo@ralinhﬂeiy biticd dedElieh): hptané h&hjﬂl@:ﬁ:&ate}

I|c acid

I t hi b
- save Qe RS o drber Py P Hgp RURRC 30 Detabl e ylgy of.
_Yneld tighingam de, 305- mgqanm mhene 2-car boxyl iC aC| d _

[2-(1-isopropyl-piperid in-4-ylsu o
| tanoyl) -'4- met hoxy-butyl]- am.de, WO
i) 2@@@5%%%@%&%2&9%%&%@ henzyl ester

5- Chl or o-t hi ophene- 2- car boxylic aC| propyl Fam de

A Be"@ﬂ'@’rmsb@wlﬂ"vmréﬁe”@b@amm@ ¢nzylegstetiwas prepared by an analogous
| proce&ur%éhpor ledin F&iﬂgﬁﬂk'ﬁgmg ing from 180 mg (0.45 mmol) 3—acetylsulfany{~4~ |

ne-

B benzyloxycarbony{ammo butync acid benzyl ester and 0. 4 ml H202 (35 % in water) in5 m!

acetic acid. The. product was obtained in crude form as colorless oil.

 Yield: 163 mg MS (Es_+). m/e = 408.

V) 4- Benzyioxycarbonylammo-3 ch Iorosulfonyl -butyric acid benzyi ester |

163 mg (0.40 mmoi) crude 4—benzyloxycarbonyiammo 3-sulfo- -butyric acid benzyl ester as
obtained in |v) were co—drstllled three times with 10 mi toluene. The resulting residue was

dlssolved in 5 ml dichloromethane. 0.4 ml (1.8 equiv) ofa20% phosgene solution.in toluene

.and 0.1 ml DMF were added and the reaction mixture was st|rred at room temperature After

| 20 h the: react:on mixture was concentrated under reduced pressure to: gwe ‘crude 4- benzyl»
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4- oxo-butyl ]-am de, 5-Chloro-thiophene-2-carboxylic
aci d pi perazin-1-yl)-4-oxo-butyl kam de,
5- Chl or o-t hi ophene- 2- carboxylic acid
10y1) - 2- oxo- et hyl Fsul farnoyl) - et hyl ) - am
5- Chl or o-t hi ophene- 2-carboxylic acid
woubdsantgl | - et hyl } ani de, PCT/EP2006/004235
5- Chl or o-t hi ophene- 2- car boxyl i ¢ add '
pi peridin-4-yl)-sul fanoyl | ethyl)-amd
155- Chl or o-t hi ophene- 2- car boxylic acid
sul f anoyl f et hyl kam de,

oxyca'ibmié?ﬁ@oBfthMﬁﬂﬁw?b@@f OF1Y bérfzylasietas yellow oil, which was used
sul famoyl ket hyl | -am d

wuth@t@ﬂﬂtﬁr@uttﬁqaﬁamséhezn%feadm i dielki1d0 Det hyl ) - ani de,
5- Chl or o- t hi ophene- 2- carboxylic acid sulfa
noyl j -et hyl }-am i de, 5-Chloro-thiophene-2-carboxylic

Vi) deBenzyloxycarbprylasning 3 (1- isogropyirrindiigin-selamoyl)-butyricacid benzyl

Seét | or o-t hi ophene-2-carbcorylic acid .
[ 1-isopropyl-piperidin-4-yl)-1, 1-di oxo- 1X6-
4- Be@ﬂloﬂ?datﬁoazlhmém—fﬁymmmmybibeadihﬂaﬂsuIfammyl)-butyric acid benzyl ester was
/1226q1PCTTEP 06/ 0 42%;fj
[

prep%re Y 30 gnal ?ﬁogb Hré)ﬁee € a5 46t u? examp de 26 vi) starting from 170 mg (0.40

C acl

- mmd)2-ehrylonan tpyiiapinos-chdorosufonibutyrit agidtbehzyk estéridiid 57 mg (1.0

equ:{;,)_ bﬁd%?lgz Izpkﬂreggwg%éla g?%gg%%;%{ynrlfgattgg %& preparative RP-HPLC (CH3CN/HO
grad%ﬁfﬁﬁ 1;%;?:&% g&ngﬁdrgﬂbﬁncﬁelrthéwlggmdgﬁ ‘is%b%?f’;ﬂﬁ%rﬁﬁn-tt
ylsulfahmyhcbutyhogawk benzylesster.The title Tompeid wasbtafinediss its tnfluoroacetate

o o RHPEHGR o o2, |0 | M O s 5, e =52
or trypsin can be assessed by determ ning t he
i SRR el e RSO ek g 0 T3 L th .
24 mg (0.04 mmol) 4- Benzyloxycarbonylamino-3-(1-isopropyl- p_lperldm-4-ylsu lfamoyl)-butyric
acid benzyl ester were dissolved in 3 ml dichloromethane. At 0°C, 0.1 mlofa 1 M BBrg—sol_dtion
in dichloromethane were added and the reaction mixture was allowed to warm to room
temperature. After 24 h a few drops of water and 0.3 mi ‘of a 1 M aqueous NaOH-selution were
added. The mixture was concentrated under reduced pressure. The residue was taken up _i'n |
DMF and filtered in order to get rid of salts. The filtrate was concentrated under vacuo to give
crude 4—'amino-3-(1-isopropyl—piperidin-d-y[s_uifamoyl)—bu.tyric acid, which was pure enough for - '
further transformations. Yield: 14 mg M (ES*): m/e = 308.

viii) 4-[(5—Chloro—thiophene—z-carbonyl)-amin_o]—3—(1-isop'ro.pyl-piperidin—4-yisuIfamoyl)—butyric _
acid '

Toa sdlution of 10 mg {1.4 equiv.} 5-chloro- thiophen’e-z-carboxylic acid in 2 ml DMF were

: added 24 mg (1.4 equiv.) HATU.and 23 il (3 equiv.) DIPEA. The resulting mixture was stirred for . :

15 min at room temperature. Subsequeritly a solution of 14 mg (0.04 mmoi) crude 4-amino-3-
(1-isopropyl- plper|d1n4-yisulfamoyi) -butyric acid in 2 ml DMF was added The resultmg
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/H20 gradient + 0.1 % TFA).
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whi ch was related to the inhibition constant Ki.

Purified enzymes were used in chronogeni c assays. The

concentration of inhibitor that causes a 50 %

decrease in the rate of substrate hydrol ysis was
woslofyihgaed by linear regression after p|°tthﬂﬁnk%%ammxb

relative rates of hydrolysis (conpared to th

uni nhi bited control) versus ihe | og of the

concentration of the conpou%d of 15formula I. For

calculating the inhibition constant Ki, the 1C50

o HEE e L aSRRERAL T A " s s

= 452,ahieapitédrhon | Km} wherein Kmis the _
M chael i s- Ment en constant (Chen and Prusoff, Biochem

Pharmacol . 22 (1973)3099-3108; |. H Segal, Enzyne

Exa IEdB?Itl(S hi P4 3-trioxo-
T ST TopiBn SRS 1MoL oo
i nh| b| fiibisotbiazélatin-Grylmethybarmidet y TBS— PEG buffer (50 :
nmM Tris-HCI, pH 7.8, 200 mM NaCl, 0.05 % (w V)
PEG- 8000, O. 02%(vv/v) NaNS) was The 1050 was
determ ned by conb |n|ng|n aR @ate well's of a
Costar half-area 5 p1 25human
factor Xa (Enzynme Re ar ratorl es, Inc.; South
Bend, Indiana) in TBS-PEG 40 pl 10%(v/ V) DVBO in

Toa mwnmw utg (hhiehuivg B-clelord-thidphens- 2 cambiois acid in 2 ml DMF were

oaaeSIBEEL 5 R00 B obl GOBIHNS I, WEsrutimgmismpaspird or

15 mihGadon Yom gkt e. Subk&freREHca sﬁﬂﬁoﬁﬂbﬂhﬁ@kﬁ)ﬁn%Z@aude 4-amino-3- .
nyl D- Ar g- p-ni troanilide

(- '505’ ﬁgaa‘)d?'g%n ﬁﬁ@ﬁ'gﬁgf?@cbutvrrf@g K .2rm' QME wys 2dded gbe pmaiting

- m{xtuTBﬂ'aﬁﬁﬁ@d f¥esh REfohAY t@ﬁﬁet@iﬁr@ rﬁé'r@&ﬁgﬁ‘H:ﬁ vth% 6oncentrated under

nmpound of formula | or_ la plus enzyrre
reduce @FFSM% aBd pynyfiafhy prenaratiye &6-HRLC HAECNH-Q Eltadteﬂtat@ 1t%TFA). The

racenﬂ@f)ﬂidﬂcﬁvd‘s oBé'me\él% mo%acé'%% plYlelepT@ﬁ\ I nitialye ES*): mfe = 434,
ocity of chronbgenic substrate hyd Pol ysi s ‘Wa
chloreiéeined by the change in absorbance at 405 nm using
a Bio-tek Instrunents kinetic plate reader (Ceres
UVOOOHDI ) at 25 C during the linear portion of the

- Bxampledd: chbGhise- (Mxmlrmhé—?—cdrbﬁxwh‘c acrdi{l-ﬁﬁ -(Bctdorbithiopodn-2-yl)-isoxazol-3-

. bst M and -
o Suber r B TERRSRRY R RS T SO SR RS, i e
5- Chldmahly:pﬂ'eh& ZdeVﬁcCHcid {fdis-Bichiprd- ﬂﬂ@mﬁ&-sz%diﬁzol&ylmethyl] -(1-

tor ]a }]I Vlt was determ ned usi ng
I]-et yl}-am ewas prepared by an analogous procedure as

described in example 15 start:ng from 141 mg (2 equw 13- bromomethyl 5- -{5-chloro- th[ophen-f

- 2-yl)-isoxazole and 100 mg (0.25 mmol) 5-chioro-thiophene-2 -carboxyhc acid [2 1- 1sopropyl

p{pendm~4 ylsulfamoyl)ethyl] amide. Final punﬂcation by preparative RP-HPLC (CH3CN/H20

gradlent + 0.1 % TFA) gave pure 5—ChIoro~th|ophene—2-carboxyllc aad {2 [[5 (5—chloro-
' thlophen 2-yl)- isoxazol-3-ylmethyl}1- |sopropyl piperidin-4-yl)- sulfamoyl] ethyl}-amlde The

tltle compound was obtamed as its trtﬂuoroacetate in form of a colorless amorphous materlal.
Yield: 67 mg ' _ MS(ES*) mfe = 591, chloro pattern. '

Example 33 S—ChIoro-th|0phene-2-carboxyhc acid {2-[(5—cyciopropyl -[1.3 4]th|ad|azol-2-

y!methyl -(1- 1sopropyl plpendm-4 yl)-sulfamoyl] ethyl}-amtde '
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chronogeni ¢ assay essentially as described previously
0. A Ostremet al., Biochemstry 37 (1998)
1053-1059). Kinetic assays were conducted at 25C in
hal f-area mcrotiter plates (Costar Corp., Canbridge,
Massachusetts) using a kinetic plate reader
wq Nod/eeesiar Devi ces Spedramax 15 250). A t PoUEaRP066/004255
assay consisted of 25 pl human factor Vila and TF (5
nM and 10 nM respective fi7hal concentration)
combined with 40 pl of inhibitor dilutions in 10%
DMSQ TBS- PEG buffer (50 mM Tris, 15 mM NaCl, 5 nM
—Ch!@aﬂuaphéheQi%b‘BEﬁic&@iﬁqz - Bld,'&a&@yl [t 01 ayﬂ-ﬁathyl) (1-
Putes prelnc batlon er@g t he asﬁiﬁ was initiated
isoprapy-pIRgridigrdiyt sy Ry @ﬁ)vg‘r e WRRPIEPAEHBY M7k lagays progedure as

descnﬁe@ﬁﬁ&alﬁ lek%%taﬁ"rﬂifﬁ{rﬁ’ 89 iyl (2 bQAN i—tlﬂ@rem%ﬂ@' %fc’lcﬁm‘fﬁrﬂlﬁr‘% 4

Oconcentrati on sults

]thlad(aZﬂlmanﬂ ﬂ wag&fb?ﬁsmawﬂ&qhiowﬂaomhenﬁﬁ@ﬁmml{c mv}i)[z flgsopropyl-
piperf L Pultspidyiiny Behite. M AU EA RN b erb ERVE RGP §RG G o0
gradiet® +0.PQ3FA gvelfufe Blh 18rd bt phefle-20atb 81 Oadid - [{5-cyclopropyl-
[1,3,41thiadiazol-2-ylmethyl){1-isopropyl-piperidin-4-yl)-sulfamoyl]-ethyl}-amide. The title

compound was obtained as its trifluoroacetate in form of a colorless amorphous materiat,

Yield: 42 mg MS (ES*): mfe = 532, chloro pattern .
10 | o
~ Example 34: S-ChIoro—th'iophene-z-carboxjflic acid {2-[[{5-chloro-pyridin-2-ylcarbamoyl)-

methyl] {1-isopropyl-piperidin-4-yl)- suifamoyl]-ethyl}-amlde
5-Chlora-thiophene-2-carboxylic acid {2-[{(5-chloro-pyridin-2 ylcarbamoyi -methyl}- (1—
zsopropyl-plpendm-4—yl)suifamayl] -ethyl}-amide was prepared by an ana_iogo.us procedure as
descﬁbed in example 15 starting from 168 mg (2 equiv.} 2-brome-N-(5-chloro-pyridin-2-yl}- -
acetamide and 133 mg (0.34 mmol) 5—chIoro—thiophéne—Z—_carboxYlic acid [2-(1 -iso.plropyl—,

_piperidin-4-ylsulfamoyl}-ethyil-amide. Final purification by preparative RP-HPLC (CH3CN!-H20'
| gradient + 0.1 % TFA) gave pure 5—chIorc—th10phene—2—carboxyl|c acid {2—[[(5-chlor0-pyr|d|n-2-

ylcarbamoyl)-methyl]-{1- |sopropyl-piper|d1n—4—yl)—suIfamoyl]-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 .

Accordmg to the previous exampies the following compounds can be prepared accordmgly
S«Chloro-thtophene—z-carboxyl|c acid [3-hydroxy-2-{1-isopropyl- plpendm—4-ylsu Ifamoyl)-
propyl]—amlde

S-Chloro-thiophene—z carboxyhc acid [2-(1-isopropyl-piperidin- 4—ylsu1famoyl) -3- methoxy~
propyl]-amide, '

5-Chloro- -thiophene-2-carboxylic acid [4 hydroxy-z-(1 lsopropyl-plperldin—4—ylsu|famoyi) butyl]
amide,

5-Chloro-thiophene-2-carboxylic acid [2-{1- lsopropyi—p!pend|n—4~ylsuifamoyl)-4-meth0xy~butyl] _

© amide,
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0.015 23 0.006 0.066 24 0.004 6 20.477 25 0.003 WO
2006/ 122661PCT/ EP2006/ 004255 78 7 7.254 26 0.013
1.103 27 1.254 9

WO 2006/122661 - PCTAEP2006/004255
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S—Chiorc-thiophene-z-carboxy]ic acid [3-carbamoyl-2-(1-isopropyl-piperidin-4-ylsulfamoyl)-
propyl]-amlde

,5—ChIoro-thlophene—Z-carboxyhc acid [3-d;methylcarbamoyl-z-ﬂ |sopropyl—p|pendm-4-

yisulfamoyl}-propyl]-amide,

S—Chloro-thlophene-z-carboxyl|c acid [2-(1 isopropyl- p:pendm—4-ylsu|famoyl)4—morph0lm-4-yl-

4-oxo-butyl}-amide,

S-Chloro-thiep hene-2-ca rboxyiic acid '[2—(‘1-isopropyl—piperidin—4-yfsu}fa moyi)-4-(4-methyl-

piperazin- 1—yl)—4 oxo-hutyl]-amide, |

5-Chloro-thiophene-2-carboxylic acid (2-{(1- lsopropyl p:perldln—4-yl [2—(4—methy| -piperazin-1-

yl}-2-oxo-ethiyl]-sulfamoyl}-ethyl)-amide, _

5—Chioro~thIophene-z-carboxyhc acid {2—[benzenesulfonylmethyl ~(1-isopropyl- plpende.—yl)

sulfamoyl]-ethyl}-amide . _
5-Chloro-thiophene-2-carboxylic acid {2—[{3-aminoibenzo[d]Isovaoi-S-ylmeth?[)4(1 -isopropyl-_ '

piperidin-4-yl)- -sulfamoyl]-ethyi}-amide, _

S—Chloro—thlophene— -carboxyhc acid {2-[(1- lsopmpyl piperidm-4-yl) (5- methyl lsoxazol 3 yi)-
sulfamoyl]-ethyl}-amide,

, S‘Chloro-thsophene-z-carboxyllc acid {2 f{1- lSOprOpyl plpendm-4-yl) -(5-methyl- thlazoi—2~yl)
'suifamoyi]—ethyl}amlde '

5-Chloro—thiophene—z-carboxyhc acnd {2{(1- lsopropyl pipendln—4-yl) pyndm-z-yi-sulfamoyl]
ethyl}-amide, :

S—ChIoro-thlophene-2~carboxyi ic aud {2- [cyclopropanecarbonyl (1 ISOpropyl plperldm 4-yl) |
suifamoyl] ethyl}-am;de

5-Chloro-thiophene-2- carboxyilc aad [2-(1-isopropyl- plpendm~4~yl) 11 dloxo~1 AS-
lsothlazohd in- 5—ylmethy|] am |de,

. \\f/ J\ .
s

5- Chlcro—thlophene— -carboxylic acad [2 (1- 1sopropyl plpendm~4—y[) -1, 1-dl0X0—1)u
[1,2]thiazinan- G-ylmethyI] amlde,

J\'_

\& \\ "l
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0.006 28 3.387 10 0.259 29 0.399 11 3.153 31 0.032 12
0.572 32 0.006 13 4.467 33 0.006 141 19.592

WO 2006/122661 PCT/EP2006/004255
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' 5—ChIoro-thlophene-Z{arboxyhc acid {2-(1-isopropyl- plpendm-4-ylj -1,1,3-trioxo-1A8-

[1.2]thiazinan-6-ylmethyl]-amide,

or
5-Chloro-thiophene-2-carboxylic acid [3-(1-isopropyl-piperidin-4-yl}-2,4,4-trioxo-4A 6-
[1,4,3]oxathiazinan-5-yimethyl]-amide.

/k |

' Pharmacologlcal testing

The ability of the com pounds of the formula I to mh!bat factor Xa or factor Vifa or other
enzymes like thrombin, plasmin, or trypsin can be assessed by determmmg the concentration

of the compouﬁd of the formula 1 that inhibits enzyfne activity by 50 %, i. e. the 1C5g value,

- which was related to the inhibition censtant Ki. P!uriﬁed:enzymes were used in chromogenic

assays. The concentration of inhibitor that causes a 50 % _decrea'se' in the rate of substrate

_hydrolysis was determined by linear regression after plo_tting the relative rates of hydro'lysisr

_' (co_rnparéd to the uninhibited cohtr@l) versus the log:of the concentration of the compound of |

fb‘rmula 1. For calculating the inhibition constant Ki, the IC5g value was corrected for

competition with substrate usmg the formula

Ki = IC5q / {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, ]ohn Wiley & Sons, New York, 100-125).

a) Factor Xa Assay _ , ,
In the assay for determining the inhibition of factor Xa activity TBS-PEG buffer (S0 mM Tris-HCl,

pH 7.8, 200 mM NaCl, 0.05 % (w/v) PEG-8000, 0.02 % {w/v) NaN3) was used. The ICsg was

. determined by COmb‘ining 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 % (viv) DMSO in TBS-PEG {uninhibited controf) or various concentrations of the compound to-
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15 0. 005 16 0. 004 17 0.004 18 0. 005 19 0. 005
79 Patent d ains

WO 2006/122661 PCT/EP2006/004255
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be tested diluted in 10 % {v/v} DMSO in TBS-PEG; and substrate $-2765 (N{c)-benzyloxycarbonyl-
D%rg—G!y-L—Arg—p.—nitroanil-ide-;_ Kabi Pharmacia, Inc.; Franklin, Ohio)} in TBS-PEG.

The assay was performed by pre-incubating the compound of formula 1 or fa plus énzyme for
10 min. Then the assay was initiated by adding substrate to obtain a final volume of 100 pl.
rThe initial velocity of chromogenic substrate hydrolysis was measured by the change in
absorbance at 405 nm using a Bio-tek Instruments kinetic plate reader (Ceres.UVQODHDi) at25
°C during the linear portion of the time coﬁrse {usually 1.5 min after addition of substrate).

The enzyme concentration was 0.5 nM and substrate concentration was 140 M.

b} Factor Vlla Assay ‘
The inhibitory activity towards factor Vila/tissue factor activity was determined usinga
chromogenic assay essentially as described previou'sly {. A Ostrem et al., Biochemistry 37

(1998) 1(}53 -1059). Kinetic assays were conducted at 25 °Cin half-area microtiter plates (Costar

~ Corp., Cambridge, Massachusetts) using a kinetic plate reader (Molecu!ar Devices Spectramax -
- 250). A typical assay consisted of 25 ul human facior Vila and TF (5 nM and 10 nM, respectwe

final concentratmn) combmed with 40 pi of inhibitor dilutions in 10%. DMSO/TBS-PEG buffer
(50 mM Tris, 15 mM Nacl, 5 mM Caclz, 0.05 % PEG 8000, pH 8. 15). Fol!owmg als mlnutes -

: premcubatlon perlod the assay was initiated by the addition of 35 il of the chromogemc
' _substrate 5-2288 (D—IIe—Pro—Arg -p- nltroamhde Pharmacna Hepar Inc,, SOO uM fma!

concentrat:on)

The results (inhibition constants Ki FXa in mikro M [;1M]) for inhibition of fadqr Xa are shown - . -
in Table 1. '

Ta_b!e 1:

Example Tk (FXa) [p.M] - | example Ks (FXa) [}JM]
T o010 |20 0.003

] ez 0.004

3 To007 22 [ 0.008

4 0015 23 | 0.006
B X T Y R "0.004

& 0477 |2 0.003




A conpound of the fornula I,
R20wherein 5R1 ischlorine, bromne or nethyl, X
i ssul fur, nitrogen, oxygen or the residues -CH=CH or
-CH=N-, V ishydrogen atom R2is hydrogen atom
or-(Cl-C4)-al kyl, and R3 ishydrogen atom

WO 0912231 al kyl ene- C(0) - NH- R6, - (C0- C3) - al kI @F2006/604255

ORL G i(l) 0IPII®

10C(0) - N(R21) - R22,
- (C0-C3) - al kyl ene- C(0) - 0- R1/8,
(C1l-C3) - al kyl ene- S(0) 2- R10,

Rl O,

- (C1- 05) - al Kyl ene- S(0) 2- N (124) - R5,

- (C0-C3) - al kyl ene-C(0) - R10,
-(Cl1l- C3) - al kyl ene-S(0) -

7 - (CI-C3)-al kylmnae-0-(Cl-C4)|-ml kyl, - 0.013
_ (C0-05)-al kil ene-(C..-1- (‘Q\_nnrflunrnal oyl _
8 15-((00-05)- al"k‘Wene (C3- C8) 23yc| oal kyl - R3] 1254
g (CI—cA)y—al Kylg,gggher ei nalrkyizg s unsubsti T U} &gt
substitutedione, two or thrlee tinmes by RS,
10 (C0-C4) - al kyl0X38-aryl, wher{e®n aryl is sel e®3¥8 out
1 of—the—gr OUJ3HWI§§'IIy"H ; ||apht 1 y_j,',i, 0.032
12 0.572 32 0.006
13 4.467 33 1 07.‘006
14 | 19.592 '
5, 0.005
16 0.004
417 0.004
18 0.005.
19 0.005
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bi phenyl yl, anthryl or fluorenyl, wherein aryl is

nmono-, di- or trisubstituted 20i ndependently of one

anot her by R7, or -(Q0-C4)-alkyl ene-heterocyclyl,
wherei n heterocyclyl is as qgflned’beIOMIand b
unsubstituted or nono-, r trisubstituted

i ndependently of one another by R8, R4 and R5 are

i ndependent of one another are identical or different

Patent&m@mar e hydrogen atomor -(Cl-C4)-al kyl, 25R6 isl)a

het erocycl yl sel ected out of the group
azabenzi m dazol yl, azepinyl, azetidinyl,
Berrnpiodad of §e fojr8ulbeénzodi oxol yl, benzof uranyl
benzot hi ophenyl, benzoxazol yl, benzthi azolyl,
benzisoxazo%%l, ben2|soth|adey| 3chromanyl,

ci nnoi i nyl Xur qLdé/oN¥\ i nd@dnyl ,
1H i ndazol yJ , dal yl , N sochq nanyIGZ|50|ndonI
i soqui nol i nyl , 4 thia dsoxazol yl ,

ket opi perazi nyl, norpho nyI naphthyrlderWEEreln
exadi azRlKk, UQK%QQBy%eﬂRhenylpyrldyl pht hal azi nyl ,
plpera2|nyl, pi peridinyl’, pteridinyl, purinyl,
ByT azisuidr, nipgeerz eikygien pmmorazldﬁw "“Cb‘y@ﬁ'l'd@'i*@f'ﬁ%&m yl,
QMgIdQ?é h%ho yrldopyrinidinyl, pyri dot hi enyl ,
pyrid rim nyI pyrrolidinyl, pyrrolidinonyl,
Bér r ollwvdfmmam pnyc,; ~Guitaliotti nyl , qui nol yl,
qU|noxaI|n
Ry dir o%@f@mﬂ%@*Pﬁyl (o435 kYEaerally dV bR byt araai-Rikyiens-
opyranyl, tetrazolyl, thiadiazolyl,
fﬁcgﬁgﬁ ﬂxg?hlenyl thionnrphoiinyl, or triazonI,
M@Qf@ghamedemoe,xmoy@ytg; | 2lipesEhS (O L OtREE, ¢C | 1pakyiene-S(O)-
di- or trisubstituted independently of one another by
R?Cor 102)a 6- tol4-menbered aryl selected out of the
oy I t r
99 @gﬁgﬁ?\% he- ggtggnm@r/yc]%gh&rem{és '}or\p(ﬁx) RS
t1d sORpbikyiehed-|Ddepeadent Qy-0k)-aRgs a8t heys) e o iy,
=0, -CF3,

i s hal ogen, carbam m doyl, -NO2, ,
(0§ sDORLONS- OB C 8 GYORMBER23OH, - 15NH?, -0-CF3, -C

(B ety afegin e EE A p BB R e imesr

no-, - or trisubstituted independently of one
anot her by 81 hal ogen, NH2, -OH or a nethoxy
rE&)-Guenlkglene(ai- \@qu-em dauyi is somehe pauladfikie oreup phenyl, naphthyl,

nsubstituted or di -  or trisubstjtuted
w MY 9 ff'USF?éWé%}eﬁ%ﬁ“ Py hECHge - QBT

wﬂ@éémgmu;@ﬁbelu@no%e. b?;ﬂ&QHS or -302 CF3, R8
i s_hal ogen, - -0(0)-0-

@@?ANQﬁﬁfﬁe@eropmimW%g hﬂ}%rggy@gi)ls_ césy@qﬁfgg@q@qalow andis
%{%ﬁ%? ene fg} V\ﬂR]’f %L{bﬁﬂf %é}—B c?e(ﬁ,ené:lenhéohgrae another by R8,

R3QrRARG omheﬁr&ﬁafpefnd%’r bf one2notS@re idNGREQ) oR20srent and are
wherein v is hydrogen atom or -{C1-C4}-alkyl,

Réis 1) & heterocyclyl selected cut of the group azabenzimidazolyl, azepinyl,
azefidinyl, benzimidazolyl, 1.3-benzodioxalyl, benzofuranyl, benzothiophenyl,

trenzoxazolyl, benzthiazolyl, benzisoxazolyl, benzisothiazolyt, chromanyl, cinnolinyl,
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1 or 2, -0(0)-R10, -(C-C8)-al kyl, -(01-08)-al koxy,

phenyl , phenyl oxy-, -(Cl1-03)-perfluoroal kyl,

(C0-04)-al kyl -C(0)-0-C(R9, R11)-0-0(0)-R12, -0-R9,

-NH C(0) - NH- R10, -NHC(0) - 10Re,

N(R21) C(0) - R22, - 0- CF3, (O C4a|kyI-C(O)-0-C(R9,
R11)-0-C(0)-0-R12, -NH-C (0)- 0-R10, heterocycl yl,
%%E@gr{r]\'c{]q%%gd%aymﬁdgzgwi Q@&@@glg%/q rartng@yl isoindolyl, isoguinolinyl,
lsaﬁdﬁﬂéwd@Bkéﬁbt\@memp@mﬁbﬁhwh&m aaoamyﬁ@h@lumfd@mfys

the following lis 00 HHH /\ \c"

PX4q vi\pbeowpvrm»m%ﬁb@lﬁﬂsw PIRGEE Y GyipeTisfoy. r@fwicé)ﬂ\d Wlﬁvl
éyrcxzmyl, f)yrGZOIQ, pyr;d’cﬁmyi, Hyrgdém%ézo%fl,%yndoox&zo?yl, pyridopyrimidinyl,
pyridothienyl, pyridy!, pyrimidinyl, pyrroiidinyt, pyrrolidinonyt, pyrrolyl, guinazolinyl,
quinclinyl, quinolyt, quinoxalinyl, tefrahydroisoquinolinyl, 1,4,5,6-tetrahydro-pyridazinyt,
tefrahydropyranyl, tetrazolyl, thiadiazotyl, thiazoiyl, thieny!, thiomorphaeiinyl, or friczolyl,
wherein said heferocyclyl is unsubstituted or monge-, di- or frisubstituted
independently of one another by R7 or

2] a 6- tol4-membered aryl selected out of the group phenyl, naphihyl,
biphenyiytl,

anthryi or fluorenyl, wherein aryl.is mono-, di- or frisubstituted independently of one
another by R7,

R7is halogen, carbamimidoyl, -NOq, =0, -CF3, -C{O}-O-R10, -CN, -C{O)-NH9, -OH, -

NH7,

~O-CFs, -C(O}-N[R10}-R20, -N{R10}-R20, -(Cz-Cgl-cycloatkyl, -O-{C1-Cg)-alkyl,
wherein alkyl is unsubsiituied or monc-, di- or frisubstituted independentiy of one

another by
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2

[
Lh

0

O

I\ R andH , wherein Me is nethyl, R D and R20
arethe sane or different and are |ndependently of one
anot her hydrogen, hal ogen, -(01-06)-al kyl,

- (00- 04) - al kyl - OH, -(00-04)gal kyl - -(01-CA)-aIkyI, -
20(0 i-C3)-perfluoroal kyl,

-(C3-05) - al kyl - (C3- 08) cycloalkyl
-%OO Oiﬂ alk¥;ene ar wherein aryI is as defi
ABGPEN AN al Y O MEH KU $35 H R & 611 %aﬂb%lwit\m\%r&rwi@ﬂ s

LH%PQ%%'H r?remfahge %i op 9‘?&%1‘% 1%? c?en% I?)? one ¥inother by

oenorccl

h{0@e02)-al- m@mﬂwmm@majlw Wm@mrh&@@m@ycl yl
is as defined above and heteroc i s unsubstituted

B# ’SsuB@PQ?Ot@HDanN T%Qﬁ “the (@Y@e@q rfelépewiantRags -N(R21)-

RE0 5 Shoriaaki Cobabaliiensta et R aland B OFsiOlR10,

thefe@rﬁ gt W @R@G ' ff@q?pl%n%%?éib{r Rf gne. S?(ﬁft NWO }-R20, wherein v i

hydrogen, -(0i -C6)-alkyl, or together w
a:arb(}[t(@tmmmto V\:hl ch they are bonded they can forma

e OB e BEsh Ao Yl BOB (e fore A FRE oot
T s m B e oo

R£,03- 08) - cycloalkyl .
I-O 01-C8
0% A 2 S S AT TS SR 12 o1
E‘yﬁid) ﬂ%ﬁédéa{]%héreﬁ#fg%ﬁk}c@ ggjf%%ﬁé %%&/%to%t 19 ﬁ%@%s’n’ruf@d
ﬂr@:@o Ad- er(’r@}b@ﬂi).l#@:ﬂ [hyibyaeedem Qmﬁe{)@)}emycb\pay kgl @ residue from
ﬂ@eéﬁ 2 04) - al kyl ene or C6)-cycl oal kyl are
%‘f“ﬁ”tgd‘?

ed or nono- di-, tri- or tetrasubstituted
|ndependently ofy one anot h?\r by R13, R13 is

At el ot R O e Yo, LT

i risub

Ri0
o O

H SN H H H HL
N : N No N NH
L J= X T /S/O\ﬂ 7’0 -y )

TN

OHO

j\NH /\L O/l( N )\f /J\/

N=N /\:N’ SN

. wherein Me s methyl,
R10 and R20 are the same or different and are independently of one another
hydrogen, halogen, -[Cy-Cgl-alkyl, -{Co-Cyal-alky-OH, -{Co-Cy4l-alkyl-O-{C1-C4)-alkyl, -
{C1-Ca)-perfluorodalkyl, -(Cp-Csl-akyl-{Cs-Cal-cycloalkyl, -{C-Co)-aikylene-aryl,
wherein aryl s as défined above and aryl is unsubstituted or substituted one, two or
three fimes independent of each other by -(C-Cy)-alkyl, halogen or -[Cz-Cg)-
cycloalkyl, or -{Cg-Coj-alkylene-heterocyciyl, wherein heterocycliyi is as defined
above and heterocyclyl is unsubstituted or substituted one, two or three fimes
independent of each other by

~(C1-Cgl-alkyl, halogen or -{C3-Cgl-cycloaikyl,
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i ndependently of one another by R8, 4)
- (C1-03) - perfl uoroal kyl 5) phenyl , wherein phenyl is
unsubstituted or nono-, - or trisubstituted '
i ndependently of one anoth by RS,
206) - (C0- 04) - al kyl ene- ()ng‘r wherein R19 is a)
hydrogen atom b) -(01-C4)-al kyl, wherein alkyl is
unsubstituted or nono-, di- or trisubstituted
R?r@%@hh@r@tm sgmeceitrign hepd Bye REePEPIBRNG one another
% @e@ ik &ﬁég@%&%@ﬁm%rw@%fm%m% they are
tr| S d 25i ndependent |y of one anot her by RS,
hncteFBey @uneprm GHE& opropyi cyél&nblhﬂet eroopehit ombyereiaxyl, which is

heterocycl ned ove d tituted
i 51785 PN PTG TRRSRERATIS of  one

{1 / B3 (SO SRk
mhergf{n?fscﬁm?[kifsos )CL\J%;’\VI &)I\J( lkg%% \G/iher ei r?/!t (Caer
owcldalyl, 2, 11) - (00-C4) - al kyI ene- C(O) 0- R21, 12)

ek St o (0BT 8 g eono

el Dsqid cycloatky! ring is unsubstituted or substituted one, fwo or three fimes by —
OH, -O-{C1-C 4}-alkyl or R10, |

Gris -[Co-Cyj-alkylene or -{Cx-Cygj-cycloatikyl, wherein —(Cg—C4)-oikyiené or —{Ca-
C¢l-cycloalkyl are unsubstituted or mono- di-, iri- or tetrasubstituied independentty of

one another by R13,

R13is 1) hydrogen atom,
23 halogen,
3 -(C1-Cy4)-alkyl, wherein alkyl is unsubstituted or mono-, di- or frisubstituied

independentiy of one another by RE,
4} -(Cy-Crl-perfluorcalky!,

3) phenyl, wherein pheny! is unsubstituted or monc-, di- or frisubstituted

independently of one another by R8,

6) -(Co-Cyl-alkylene-0O-R19, wherein R19 is
Q) hydrogen atom,
D) -(C1-C4}-alkyl, wherein alky! is unsubstituted or mono-, di- or

frisubstituted independently of one another by R8, or
c) phenyl, wherein phenyl is unsubstifuted or mono-, di- or frisubstituted

independsantly of one another by RS,

d) -CF3. or
e) -CHFy,
f) heterocyciyl, wherein heteroccyclyl is as definec above andis

unsubstituted or mono-, di- or frisubstituied independenily cf cne

another by RS,
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16)

-(C0-C2) al kyl ene-C(0)-0-(02-C4)-al kyl ene-O-C(0)-(C1-0
4)-al kyl, 1017)-C(0)-0-C(R9, R11)-0-C(0)-R 12, 18)

- (C0-C2) al kyl ene-C(0)-0- (C2:LA) -al kyl ene.-0-C(0)-0-(C
1-C6) -al kyl, 19) -C(0)-0- C{R9, R 1)-0-C(0)-0-R12,
20) -(00-04)-al kyl ene-(06-014)-aryl, wherein aryl is
as defined above and al kyl ene and aryI are
$indepéident |y of one another unsubstituted or nono-,
45di - ser_rbf Ivenekistiut gdp by R8, 21)
-(00-04f-alkylene-heterocyclyl, wherei n heterocyclyl
i@ as-sdehirm@rabovesramd ial kybene and heterocyclyl are

i ndependent|y of one anot her unsubstituted or nono-,
ail- oﬂ%ﬂmwiarﬁ&?@ BR2R8, 22)

Iene oaIkyI wher ei n
é"?)kyl ’%(Sr& 0 &%ﬂ?&g EPé%l ndependent |y of one
oth t.u no-, di- or trisubstituted
?&%gﬁ’%%n %@%ﬂ}ﬁ%{ﬁe het erocyclyl, wherein
Mterwqﬂsyﬂ -k, as defined above and is unsubstltut ed

or nono-, d| or trisubstituted independently of one
éﬁothéﬁﬂﬁy R8, 9524)- (CD CA) al kyl ene- C>C}Q (C1

1653 ﬁ;@éf 8@8%@64%&' S S fﬂkgper%%z Yk, -22)aikyi,

1C0- R22, 27
ﬁco oAl @(*ﬁﬁﬂh‘%@ o) 0w

S QeI RBSr oIt G g st OIS 0T g ik,
-C{O}-0- C(R?, R11)-O-C{O}-C-R12,
20) -(Co-Cyl-atkylene-(Cg-Cq4l-aryl, wherein aryl is as defined above and
altkyiene and aryl are independently of one another unsubstituted or mono-,
di- or frisubstituted by RS,
21} -(Co-Cy4l-alkyiene-heterocyclyl, wherein heterocyciyl is as defined above and
- dikylene and heterocyclyl are independently of one another unsubstituted or

mongo-, di- or frisubstituted by RE,

22} -[Co-C4}-alkylene-{C3-Cgl-cycloalkyl, wherein alkylene and cycloalkyl are
independently of one another unsubstituted or mono-, di- or frisubstituted by
R8,

23) -(C1-Cy4l-alkyiene-heterocyclyl, wherein heterocyclyl is as defined above and

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

24} ~{Co-Cyi-alkylene-O-CHqy-(C 1 -Caj-periivorodlkytlene-CHy-O-[Co-C 4)-alkyl,
25} ~SOW~N(R21)-R8, whereinwis 1 or 2,

26)  -(CoCyl-alkylene-N{R21}-C{O}-R22,

27} -{CoCyl-alkytene-N(R21}-C{O)-O-R22 cr
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Rt10 0 /SO2 N CHN CF3 H3H 0 ,0- RL O 0O OM R1 0O NH
and O wherein Me is nethyl, or if two -OR19 residues
are attached to adjacent atoms they can formtogether
with 5the atons which they gre attached to a
1, 3-di oxol ane ring or a 2, 3- élhydro- [ 1, 41di oxi ne
ring, which is substltuted one, two, three or four
times by R8, or if two R13 are attached to the sane
&3lr boA raddve Fereyihe dpllovdranistoget her a 3- to 8-
menber ed carbocyclic ring, which is unsubstituted org
csubstituted one, mo or thre timggs by RI 0, or 10if
mggﬁﬂschre atta gk\hnn+aboq5they N™NH
grmtao 0 é ered héferocyc %ng d
Whieh is Hnsﬁﬁstltﬁied or s I ut egioone. ,r%@
three tinmes by Rio, or RI3 and R3 together with the
ons to which they are bonded forma 5- to 7-
nbered cyclic group, wherein one of the carbon
\atmms within said cyclic group 15can be substituted
x)fron1n|trogen oxygen or sul phur, selected out of

the gfvhergm Me Is methwyi, or

i two -OR19 residues are attached to adiccent atoms they can form together with

and

the atoms which they are atiached to o 1,3-dioxclane ring'or a 2,3-dihydro-
[1.4}dioxine ring, which is substituted one, two, three or four fimes by R8, or

if two R13 are atiached o the same carbon afoem they can form together a 3- fo &-
membered carbocyclic ring. which is unsubstituted or substituted one, fwo or three
fimes by R10, or _

if two R13 are aftached to the same carbon atom they can form together o 3- 10 8-
membered hetferocyclic ring, which is unsubstituted or substituted onsg, fwo or three
fimes by R10, or

R13 and R3 together with the atoms to which they are bonded form a 5- 1o 7-
membered cyclic group, wherein one of the carbon atoms within saia cyclic group
can ke substituted by from nitrogen, oxygen or sulphur, selected out of the group
isothiczolidineg 1,1-dioxide; 2,5-dihydro-isothiazole 1,1-dioxide; 2,3-dihydro-isothiczole
1.1-dioxide:; |1.2]thiczinane 1,1-dioxide; 2H-[1,2]thiazine 1,1-dioxide; 5,6-dihydre-2H-
11.2]thiazine 1,1-dioxide; 3,4-dihydro-2H-[1,2]thiazine 1,1-dioxide; 3.6-dihydro-2H-
11.2]

[1.2]thiazepine 1,1-dioxide; 2,7-dihydro-[1,2]thiazepine 1,1-dioxide; 2,5-dihydro-
[1.2lthiazepine 1,1-dioxids; [1,2.4]thiadiazolidine 1,i-dioxide; [1,2,3]thiadiczolidine 1,1-
dioxide; 2,5-dihydro-[1.2 4}ihiadiczole 1,1-dioxide; [1,3,4loxathiczolidine 3,3-dioxide;
1.3, 2]oxothiczo-idine 3,3-dioxide; [ 1.4, 21dithiazoiiding 1,1-dioxide; [1.3,2]dithiazoliding
1.1-dioxide; [1,2,51thiadiazinane 1,1-dioxide; [1,3,4]oxathiazinane 3,3-dioxide;
[1.4,3]oxathiazinane 4,4-dioxide; [1,5,2]dithiczinane 1,1-dioxide; [I‘,Q,é]’fhiddicxzepane

2hthiczine 1,1-dioxide; [1.2)thiczepane 1,1-dioxide:; 2.5,6,7-tetrahydro-



i sot hi azol i dine 1, 1-di oxi de; 2,5-di hydro-i sothi azol e

1, 1-di oxi de; 2, 3-dihydro-isothiazole 1, 1-di oxide;

[1, 2]thiazinane 1, 1-di oxide; 2H[1, 2]thiazine :

1, 1- di oxi de; 5, 6-di hydr o- 2%&} 2] thi azi ne 1, 1-di oxi de;

3, 4-di hydro-2H-1fI, 2] thi azin 1- di oxi de;

3, 6-di hydro-2H 1, 2}th|a2|ne 1, 1 di oxi de;

[1, 21t hi azepane 1, 1-di oxide; 2,5,6, 7- tetrahydro-

20diogdeHi éﬂé@xqﬁblazegdm a)a-cdigmdﬂ or [1,6,2}d ‘fhlcaﬂpane 1,}1-dioxide and

%vf%%] élfg; pi n%%fb A glﬁsg%stg%féci% Sg)bgﬂ) %% oﬁ azol |%¥W@g fimes oy

£/1-dioxide; [1,2, 3}th|ad|azolld|ne 1, 1- di oxi de;
.adi azol e 1, 1 i .0xi de;
ﬁ%ﬁggg%éga?%l azo%{ | dl ng?f%reffﬁé]nd oy epenoderﬁiy of one anocther

[, 3, &yddrathicaza: | i di ne 3, 3- d|0X|de

ill g g{ g:#ﬂ@@g:":\’fg‘?fﬁ@ %‘Iky%lsdfrg%f?%gufod or mono-, di- or frisubstituted
[1 2 PIdRIAGLAR) BRDS: Lndr %%'Fﬁe |

51 3, 4loxath|a2|nane 3, I oxi d

B[ 1, 4631%&@%’!% G%@ektcwcl@ptm de;

gﬁ, %ig gla nane % 1-di oxide; [1,2,6}thiadi azepane
el s O&]Zfoxathlazepane 3 3 di oxi de or

et AR L e AR A ooy g

or t hb&@lehb'&ﬁj &Yl iRdependently from onBan@H& &R 2ransstitied or mono,
same or different and are independently of one

ﬁanoth@fCBY?HV%PH&Qﬁ“b@%nq 2) -(01-06)-al kyl, wherein
al kyl is unsubstituted or nono-, di- or
trisubstituted i ndependently of one another by R7, 3)
- (C0-06) - al kyl ene- (C3-C6) -cycl oal kyl, 4) -S0t-R10,
whereint is 1 or 2,

105) - (CO- C6) - al kyl ene- (C6-Cl14)-aryl, wherein aryl is
as defined above and al kyl ene and aryl independently
from one anot her are unsubstituted or nono, di- or
trisubstituted by R7, 85 6) -(G -C3)-perfluoroal kyl,
7) -0-R12 or 8) -(C0-0C6)-alkyl ene-heterocyclyl,
wherei n heterocyclyl is as defined above and

al kyl ene and heterocycl ylindependently from one

anot her are unsubstituted 5or nono-, di- or
trisubstituted by R7, or R21 and R22 together with
the nitrogen atomto which they are bonded can forma
heterocyclic ring fromthe group (repine, azetidine,
di oxazoi e, di oxazine, 1,4- diazepane, 1, 2-di azepi ne,
1, 3-di azepi ne, 1, 4-diazepine, imdazole, imdazoline,
i m dazolidine, isothiazolidine, isothiazoline,

i soxazol i ne, isoxazolidine, 2-isoxazohne,
10ket onor phol i ne, ket opi per azi ne,

N-net hyl -[ 1, 4] di azeoane, N-nethyl - pi perazi ne,

nmor phol i ne, [1, 4) oxazepane, 1, 4-oxazepine,

pi perazi ne, piperidine, pyrazine, pyrazole,
pyrazol i ne, pyrazolidine, pyridazine, pyridine,
pyrimdine, pyrrole, pyrrolidine, pyrrolidinone,
pyrroline, tetrahydropyridine, tetrazine, tetrazole

t hi azol i di ne, thiazoline, thionorphohne,
1,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine,
1,2,3-triazole or
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151, 2,4-triazol e, wherein the heterocyclic ring is
unsubstituted or nmono-, di- or trisubstituted by R7,
R23i s hydrogen atom -C}Ior -0-(CLl-4)-al kyl, 02 is
azeti di ne, pyrrolidine, pgrldlne azepane,
pi perazine, [1,3]diazepane bf (1,41di azepane,
20wherein & is unsubstituted or nono-, di-, tri or
tetrasubstituted i ndependently of one anot her by M or
¥, M HE () -redjuabiiyt, - (C2-C6)-al kenyl,

(C2-Co)-al kinyl, -(C3-C6)-cycloal kyl, -(C0-C2)-
élky|é%51apy| wherein aryl is selected out of the

: :’ oup.. (@laf@gqlm g@gﬁ&ﬂr@cwmmﬂéﬂeﬂ he’r@@c‘i}&b{/l is 8F defined above and

uorenyl, al k 3-C6) - cycl oal kyl, pyri dyl
or pi px&l;fllede mﬁd heﬁh&faﬁbl“?i laaepaeﬁedﬂ Viydmictie ancther are unsubstituted
unsubsti t ut ed, or Tsuitj)% ] lét ed -(C1-Co)-al kyl, Y
i shydPbgeR abm REPEEWi: b\o %H CF3, -0(0)-0-R10,

RQ( Qhel N(ZBl(?b)gRl’@r with thé R&r@;)géﬂ&ﬁ}om Wm@S){h@W@ﬂﬁQﬁHﬁ%d can form
g/ al kyl ene O R 10, e_nXI , -,é,Cl- C82( al ky -
@@T@Qf % romdhepgroupba azstidine, dioxazole, dzexc:xzmm 1.,4-

d(c@ép@ﬁé 1pﬁgfdzéﬁfn@al tﬁédlmzeﬁir@ 1A NrRdKiMe aRf &N, ifdazoline,
g@ld@g@ d@@ gpm@i@nalﬁrh@z@q@ Isopgzpline duppeylidhnaRzdsoxazoline,

k8tamhdrohbitheS ke %gje‘%@ﬂ?% I QR0 | Q[lﬂoi@;:?ﬁnw RSMEREI-BRErazine,
in any ratio, Its physiologically tolerable

g&rrpaofmesﬁ ﬁom@@@@@uhd* BRZESPRUPRSICZES. @mrsﬁ@@ pyyazine,
‘fo zB‘e pyr%&fn%' Elyrézbiﬁr% rlaaﬂﬁ¥WdWeRFpl ol ,ég)il#ﬁéiu, oyrrolidine,

V 1 shydr ogen atom
@W@@ﬁd’f@r@r PrERINEl feTSRY drap <o iRfrozineoigirazote, thiazolidine,

thiazoling, thiomorpholine, 1.2,3-fiazine, 1.2 4-friazine, 1,3,5-triazine, 1,2,3-friazole or
1,2, 4-friczoie, wherein the heferccycelic ring is unsubstituted or mono-, di- or
frisubstituted by R7,

R23  is hydrogen atom, -OH or -O-(C1-C 4)-aikyl,

Golis  azetiding, pyrrolidine; piperidine, azepane, piperazine, [1.3]diczepane or
[1.4)digzepane,

wherein G2 is unsubstituted or mono-, di-, ri or tefrasubstifuted independently of one

anctherby M or Y,

Mis  -[Cy-Cygi-alkyl, -(Co-Cgl-alkenyl, -(CTr-Cyl-alkinyl, -{C3-Cy}-cycloalkyl, -(Cp-Co)-
atkyiene-aryl, wherein aryl is selected out of the group phenyl, naphthyl, biphenyiyl,
anthry! or fluorenyl, -{C1-C 4}-alky-{CT 5-Cg)-cycloalky!, pyridyl or pipericinyl, wherein
piperidinyl is unsubstituted or substifuted by -{Cy-Cgj-alkyl,

Yis hyarogen atom, haiogen, =0, -OH, -CFz, -C{O}-O-R10, -C{O}-N(R10}-R20, -
N(R10}-R20. -(Cz-Cgl-cyclodalkyl, -{Cq-Ca}-aikylene-O-R10, phenyl, -{C1-Cgl-alkyl, -
(Cq-Cgl-alkoxy, -C-R9, -O-CFg, ~{Cy-Ca}-perfluoroaikyl, -{Co-C 4)-alkylene-C(C}-O-
C[RS, R11})-C-C(O}-R12 or

-{Cp-Cy4l-alkylene-C{O)-O-C{RY, R11}-O-C{O)-0O-R12,

in all ifs stereoisomeric forms and mixtures thereof in any ratio, and its physiclogically

tolerable salfs.
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(

IS a hydrogen atom - (C0-C3)-alkyl ene-C(0)-NH R6,
C0- C3) - al kyl ene-C(0)- N(R21)-R22,.
-(C0-C3) - al kyl'ene-C(0) - R10,
- (C0- C3) - al kyl ene- C(0) - 0- R10,
- (C1- C3) - al kyl ene- S(0) 2- (C36C4) al kyl ,
-(C1-C3) - al kyl ene- S(0) 2- phenyl
- (C0-05) - al kyl ene- (C1- C3) - 10perf|uoroalky|,
( L (
A ) P O Her e S P8 EVTTER L uted or
dbno'SU@WAw@genmvﬁubgﬁﬁvaﬁe@Hrﬁ@eﬁéﬁaéﬁfLy of one
th (C0-A) - al kyl ene-phenyl, wherein
%ﬂgnyﬁ‘d%éf ugg%ltuted or nono-, di- or
ﬂMHSUHSWMhatB@nmndepeﬁﬂ@ﬂtIy of one another by R8 or
g@b alkcﬁone het erocycl yl , wher ei n
&t 1'8""%s defined bel ow and i s unsubstituted
a3 mDI’cIderdgen otor 5{ T i Sifpstkytantce@{ @ Rdeféndeptda)-adtylene-C(O)-
one another by R8, R6 is heterocyclyl, wherein
H¥Redezel yl is sel ected out of the group
@Eﬁfgﬂw@ﬁé@ 1-R 182804 W) aliFstd d|dyb.r10, {Ci-Ca)-alkyleneS(Oly-

azo ben2|soxazolyl benzi sot hi azol yl

Ic3-bgrandi-mxety)-clkbenzsiar anyény!, bel‘t%@samwhe (Ci-Ca)-
benzothlazol yl, 87 benzot hi ophenyl, cinnol ?y
crarbraaaglkyl. ﬂ@mwmk\/iaﬁ@d@zpﬁyf CW*%‘&H;}%QS -[C1-Cy)-alkyl, wherein alkyl

]ngasgg%g&leﬁlﬂr nlwqr;rgglt i-— QE{S s’r| ‘fqggiﬁ:}éﬁ%ﬂ%%nq lf gné another by RE, -
Ketapi) nﬁmm@whenwm@menwamhwnemm@w mono-, di-or
oxadlazolyl, oxazol yl, phenyl pyridyl, phthal azinyl,
pnwmziawrwdeperp@qem’rm cpfyo)ne gm@‘rhe(jby@q% or ﬁgm@ywalkylene—he’rerocycly!

I I
PRy ot o BT BRRILFUR s BUrr s ckmang o o
ngdwmbmceﬂmb?eﬁaémw & dnd anewier Y REI nyl _
yl, qui nazol i nyl uipolin

|,
3%41%& %ﬂ?g%g?gﬁﬁb%ﬁffﬁ?Ihﬁ’T?f@FV‘é*H‘y%ﬁ%@‘%*Salﬂung W?y@fo}ﬁp
t&z‘»’c(b%"rkxﬂ{;@&z)&ﬁ%&épm% ﬂ:zéﬁcﬁn%%ér&hﬁ@b@olﬂybéﬂ%kﬁz@lyl

tetrazolyl, thiazolyl, thiadiazolyl thieny
t%“@ﬁr@#mi@wl ﬁ;ﬁl bepzadippho *%@“ZOM‘a”W"EPﬁGZO'V‘ benzothiazotyl,
het erocyclyl is independently of one another
unsubstituted or nono-, di- or trisubstituted by R7,
10R7 is hal ogen, carbam m doyl, -NO2, =0, -CF3, -C
(0)-0-R10, -CN, -C(0)-NH2, -OH, - NH2, -0-CF3, -C
(0)-N (R10)- R20, -N(R10)-R20, -(C3-C8)-cycloal kyl,
-0-(C1-C8)-al kyl, wherein alkyl is unsubstituted or
nono-, di- or trisubstituted independently of one
anot her by hal ogen, NH2, -OH or a nethoxy residue, or
-(C1-C8)-al kyl, wherein al kyl is 15unsubstituted or
nmono-, di- or trisubstituted independently of one
anot her by hal ogen, NH2, -OH or a nethoxy residue, or
- S02- CH3 or -S02-CF3,
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R8 is hal ogen, =0, -OH, -CF3, -C(0)-0-R10, -C (0)-N_
(R21)-R22, -N(R21)-R22 -(C3-C6)-cycloal kyl, '

- (Q0- C3)-al kyl ene-O-R10, -N (R1 0)-S (0)u-R10,
wherein uis | or 2, - S R10,:- 20-SOR10, wherein r is
1 or 2, -S(0)v-N(R10)-R20, whierein v is 1 or 2,
-C(0)-R10, -(C1-C8)- alkyl, -(Cl-C8B)-al koxy, phenyl,
phenyl oxy-, -(Cl-C3)-perfluoroalkyi,

benzoﬂwg h%@%@@%&@%@%ﬂw &dﬁ%\f{ 11O &S0k, indolyl,

aldoyrerapiy) -fﬁ}lr@qm, lscﬁu_t;];z)l@i@nyt;(soyi’uqi)z.omZSOXQmIm:@TopzperczmyE

RvePhe) R BBl A EREAYER o ooy, MIRERHRY.
hepercaiayobi pbrlcsznyln depieitge ntUhnyl 2506zioneoyenattharyridazinyl, pyridyl,
g}n}%{ %%%5}&%% f%/%rgg%c%qjyl gqryfr?:l&%)gtt?nsm lrﬁllclj{tpggdg% &7»/1 p'?);lng‘udmy
ipyerepging apiriofidinbroneyresids dainatylidylogenolatyb muirtuil agémyxalinyl,
:T%E%B&}ES%%LE&P@P{Eggf)céf’gfl‘}é%lﬁéé}l/l[(ﬂz"é&—’femhydrowpyridcxzinyl, tatrazolvi,

-’rbi@iﬁoi@ﬂ’ncﬂﬁﬁidm Oﬂhth’idykyhlombrphohnyi or friazolyl, and wherein heterocyclyl is

Jer e & AR G b 8 o FRATser o T St U0y ¥

a7ad hetai e, AeReeMIMIdo@L-NeB), —ab kizkz, -0 Of-OgRth eTNWA(D)-NHo, -OH, -
the carbon atomto which they are %onded 88 they

fNH-m a cycl opr opyl cycl obutyl, cyclopentyl or

cycl ohex [ i S uns bstituted

ot e O T F\’?%Néﬁmdﬁ?%e skl 0P Yg-Orlfra -Gl £y, wherein
Ci ,
cfﬂﬁ(i(s U@?'Wﬁéé h’6>h C (%rg’rrrs%:bléi’rhegj?eg_p%%??nﬂy of one ancther by

ysdgad, ki, -OH or a methoxy residue, or -(Cy-Cgj-alkyl, wherein alkyl is
5-(Ci -C6)-al kyl ene-0-(Ci -C8) -al kyi ene- (C3-C6) - cycl oal
msubﬂl(md @syn%qwqileﬁremit@;ﬁ d irglpgresaerR{y of aherEpRer by

al [ SHRS L} ut ed
one i-%r dﬁkég r?fg*ﬁgiy% - O—Ib} 38129%-119%2 tk:ﬁ or

Fﬂs 9, hologen =0, -OHACH$ - c(c@aa(mp al(@h\&h@%)eﬁﬁz -N(R21)-R22,
(C3-C6) -cycl oal kyl , wherein -éC2-04 -al kylene or
(@Caﬂmipﬂwa 6arkyralreneris Bls thN tRiPeel G o-~tbngberein us 1 or2, -

di-, tri- or tetrasubstituted i ndependently of one

aﬁw%lcher by R13, R13 is a hydrogen atom fl uorine,

- 6EDR(H \wiadrkivilreneoNt, R D) RRR10)-R20, wherein v is 1 or 2, -C{O)-R1C, -{C1-Cg)-
alkyl, -(C1-Cgj-alkoxy, phenyl, phenyloxy-, -(C1-Ca)-perfluoroalkyl, -(Co-C4l-alkyl-
C(O}-O-C(R9, R11}-0O-C(O)-R12, -O-RY, -NH-C{O)-NH-R10, -N{R21}-C{O}-R22, -(Cp-C4l)-
alky!-C{O)-O-C(R?, R11)-O-C(O}-0O-R12, -O-CF3 , -NH-C[O}-O-R 10, or heterocyclyl,
wherein heterocyclyl is as defined above and wherein heterocyclyl is independently
of one another unsubstituted or mono- or disubstituted by R7,

k10 and R20 are the same or different and are independently of cne another
hydrogen atom, halogen, -{C1-Cgl-aikyl, -{Co-Cy)-alkyl-OH, -(Cp-C 4)-alkylene-O-(Cq-
C4)—alky2 or -(C1-Cg)-perfluoroalkyi or -(Cg-Cs)-alkylene-(C3-Cgl-cycloalkyl,

R? and R11 are the same or different and ore independently of one another
hydrogen, -(C1-Cg}-alkyl, or together with the carbon atom fo which they are
bonded o
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(C0-C4) - al kyl ene-C(0) - N(R21) - R22, -

- (CO0-C4) - al kyl ene-O- R22, - (C0-C4) - al kyI ene- OH,

- (C0-A4) - al kyl ene-C(0) - 0- R21,

-(Q0-A4) - al kyl ene- N(R21) - C(0) - R22,

15- (C0- C4) - al kyi ene- N( R21) - €0) --0- R22,

(C1-A4) - aI kyl, wherein alkyl is unsubstituted or
nono-, - or trisubstituted independently of one

%]éeqr @J?rﬁ ab%(@?%fﬁv&pgy&ﬁ%u@ %’F apg &é}%h%ﬁ/}’ mggr wh chis
phmestystiiutad phitinstijutdd phemyxlcybr ’rhaera gt bpR1E, Iqmlr enyl
s ool G S 2 ST DY Lo sy (e

ri su
By, cRBikyor  (CO- C4) - al kyI ene- het er ocycl yl, wherein
heterocyclyl is as defined above and alkylene and

wher-eishokeeesteie! Hal-afkeiensdepcnaesnd golsf. %E%h@w*@ﬁe (C3-Cel-
R s S st e Rroindt RSt b i SiMuRR e, two or
aarcfipignogsther a 3- to 8- 25menbered carbocyclic -

A ”?h A TRHEREY RO, of R3 and R toget her with

e R0 SR 2LBRARER, LAER cy C.lven or-ics-

3 =coeigearr udsbbdirdleerdt-hbag aane of t<hdduestirgledgi@stpendently of
wherein said group is unsubstituted or

smrl@scurhqmeréw Ibﬁ?e or two tinmes by R7, 30R21 and R22 are

R oot Slaf T dhe oo < SbiRaufasfi o o
Naglikb-c (©)MRuhstdot Heed- pLaliaQs-O-~i2; - @;fo~c4) oll)<ylene -OH,

tri suéstl ut ed |ndependently of "one anot her by R7

~(CPCEBIkaAbkHEH TR maer-mamo kylsimerNIR@E 1 )h@t@rmﬁycl yl
is unsubstituted or nono- - or trisubstituted by

RiC0-€a)-olkdgnedyRal k%?l%)r@ R’(Zés 06) cycl oal kyl, 5)

E((C:bcgg:lk@l W }agq(irré?} H %Ws’ug\ﬂq f 5] o BRAGy A% Mgubstifuted
GelidmatiA0 e cABGAMIRE SRS, '

-{Co-Cy)-alkyiene-(C¢-C 1 4)-aryl, wherein -[Cg-C14)-aryi is selected out of the group
phenyl, naphthyl, biphenyiyl, anthryl or fiucrenyl and alkylene and aryl are
independentty of one another unsubstituted or mono-, di- or trisubstituted by R8, or

-[Co-Cy)-alkylene-heterocyclyl, wherein heterocyclyl is as defined above and

alkylene and wherein heterocyclyl are independentily of one another unsubstitufed
or mono-, di- or trisubstituied by RS,

if two R13 are attached to the same carbon atom they can form together a 3- 1o &-
membered carbocyclic ring, which is unsubstituted or substituted one, two or three
fimes by R10, or

R13 and R3 together with the atoms to which they are bonded form a isothiazolidine
1.1-dioxide, [1,2]thiczinane 1,1-dioxide or [1,4,3]oxathiczinane 4,4-dioxide group and
wherein said group is unsubsiifuted or substituted one or two times by R7,

R21 and R22 are independently of one another ideniical or different and are

1} hydrogen aiom,
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al kyl and phenyl are independently from one anot her
unsubstituted or nono-, di- or trisubstituted by R7,
10R21 and R22 together with the nitrogen atomto

whi ch they are bonded can forma heterocyclic ring

fromthe group azepine, azetgpdi ne, 1, 4-di azepane,
1, 3-di azepi ne, 1, 4-diazepine, imdazole,
i sot hi azol i ne, isoxazoline, isoxazolidine,

2] SOX&Z {:i)“glﬁx‘\%&%?{ Rl %\Er}'?supﬁﬁvi%%' RHLEFL- 08 or fisubsituted

met h [ 'aZepane; pi perazi he

mor ph%déﬁ%nd@%ﬂé%@éﬁé epanesr bl & oxazepi ne,
pi perazi ne, piperidine, pyrazole, 15 yrazollne

BVr az oi@aﬁ:abclkbi?ﬁe&eéerosw%wh@r% helspesIl ilRevesfituted or mono-
pyrroI| te dr.o i dine, tetrazole,
t hi azoli é’?ﬁ%f(ﬁ% t hi onor phol i ne,
12, 3-1ad- agphawehelcg@gtdycmm R23i s hydrogen
atom -OH or -0-(Cl-C4)-al kyl, 02 is azetidine,

Bl per a&d nesbpepivpwali. we, 20wherein 02 is
unsubs ri substi t,ut

i6 ﬁdepek&bﬁbf?'k&?”% rpéwegﬁlofvﬁ&remay%ﬁpyl I F cﬁﬂneddabove and wherein
| s- (Clyihhna g}g?élngl GU G N LR iy BBRE Yhe %ﬁofﬁé’i bﬁédbs’nﬂufbd or Mono-,

all its 'ster | SONeric forns and m xtures thereof in
any r at+ @, tisabliitbtest iphlsi ol ogi cal |y tol erable salts.

191 AR By 83 BB 1 48 e confom
thredmrnnecm rimetrdryl the BRours atgrinegeetidinen 4-d@epane, 1,3-diczepine,
1.4-diazepine, imidazole, iscthiazoline, isoxcioline, isoxazolidine, 2-isoxazoline,
ketomorpholine, ketopiperazine, N-methyl-[1.4]diczepane, N_—me’rhyl—piperdzine,
mofphoiine, [1.4]oxazepane, 1,.4-oxazepine, piperazine, piperiding, pyrazole,
pyrazoling, pyrazolidine, pyrrole, pyrrolidine, pyrroiidinone, pyrroling,
tefrahydropyridine, teirazole, thiazolidine, thiazoling, thiomorpholine, 1,2,3-iriazoie or
1,2,4-triczole,
R23  is hydrogen atom, ~-OH or -O-{C1-C 4)-alkyl,
Gois cazetidine, piperazine or piperidine,
wherein G2 is unsubstituted or mono-, di- or trisubstituted independently of one
another by M, and '
Mis  -[C1-Cgl-alkyl, cyclopropyi, benzyl or pyridyl,
in ail its sterecisomeric forms and mixiures thereof in any rafic, and its physiciogically

tolerable salis.

A compound of formula ia as claimed in claims 1 or 2,

53

/(31\%/1\;\6 (ia)

wherein
Rlis chlorine, bromine or methyi,

R21is hydrogen atom,
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R3 is a hydrogen atom -(C0-C3)-al kyl ene-C(0) - NH R6,
-(C0-C3)-al kyl ene-C(0)- N(R21)-R22,
- (C0- C3)-al kyl ene-C(0) - R10, -(-C0-C3)-al kyl ene-C
(0)-0-R10, -(Cl1 -C3)-alkylene-S(0)2- phenyl,
5- (C0-05) - al kyl ene-(C1-C3) - per fl uor oal kyl
HCO- 05) - al kyl ene- (C3- C6) - cycl oal kyl, -(Cl-C4)-al kyl,
wherein al kyl is unsubstituted or nono-, di- or
tdal:SuU e h o
- e el R %Vﬁ?ere.%@h@%% o ytene i
HRED gtututed or nono- or trisubstituted
|nde ndentl of one anothe
o%svh@wéﬁ@iﬁé‘?eﬁ%@ﬁ ﬁ‘k\){%?e%? FOrPer Gayrellkyiens-S(O) -

gjasldeflned bel ow and i s 10unsubstituted or nono-

OF“trisubstituted i ndependently of one anot her by
R&;O-E@ -bikylkateC oy pdrivasheikel ﬁcbéig}fccuo/jﬂrlwlca €4)-cycloalkyl,
sel ected out of the group azabenzi m dazoly

ak%pﬁmirplkylaw@ﬁw Ay s %H?Wﬂ?&%ﬂ@m%@hﬁ Seuatipiied

b d
Brgﬂ%%%ééﬁﬂ?@lzo? ég r??(?{“’hefrgjiﬂﬁor(l b #@I{qﬁ?@% ﬁ)ﬂeHY a\n%gr’eln phenyt is
‘Ur’@@@é‘ﬁhﬂéé& o ey RBRYL, ’mécdﬁfsﬁinuli'éd sdd@p@%é@hw of érﬁ@@ﬁc‘»ﬁlher by R8, or -

1K T hdazol yl, 15i'ndolyl, i'sochr omany I soi ndol

' §@q@4 mjkylem& heﬁegquh@mmewem hagr@;(:gzz@M,qs as defined %efow and is
keto zZi I di
S BLRSER Mo, TRR o Bl Y R o ot oy R

mener a8 cycil, Wh@lréj'h ﬁ}étero@?@fﬂl Imeﬂad*edmuﬁ bﬁﬁHe group
pyrazi nyl azol yl ,

ﬁzﬂb&ammf%%zfﬁr Py P%t&i&%%ﬁmGy?@tsio%?fe%'sm“a%%g}|
RYLAzHef Ry |1 ;3 XK A SHOY, | e B FUr @y, d:bemtbxozo iy, benzo’rhlczoiyl

pyr roI i di n%{lyy Y;\ﬁ&%%g%}%‘{ ?ngﬂ%'r %w& ‘ﬁ)‘F"PI"S/IH indazolyl,

||%I&3i?4h Mg{:@r@b‘{cﬁh‘w ksomlﬁoﬂy %o@lﬁr@hﬁf‘ hy&hi%rz@w I;Sﬁﬁoﬂ/}/ lketopiperazinyt,
tetrazolyt th lazo¥ hi adi azo
Y

tmpmmmnmwn%’r thrlgttgpw O&ﬁé@'v%h@?%wﬁp%‘@v*ep%mw'
'ﬁﬁémﬁvgﬁﬁﬂ)@%'rﬁﬁl SRS, %ﬂﬁﬁwbiebyﬂé’ﬂn%‘l&%&b&&ﬂeﬁygczmy! pyridyl,

or trisubstituted

:;p)yndo@p@ozcl@( Q\)rm@qxg@piyl i@NldQﬁU(IO’)IdIWperCGﬂTIEDWrImtdIﬂ\/i

%@: %yr g&@%nd%%f’by@@ 8 N@%I%T E%QT;OH% ec?%rll%lyl ?Llilgi)xolmy!

|f@t@ﬁm@ubgvuﬂpm%demhmﬁ@yromn ] 4@%1&*@1&(@'& pyig@Egiy!. fetrazolyl,

' M%%gﬁ@j}ﬁ&@ lgélolgi tHPEK efﬂ?@lﬁé@?%ﬂ@] ‘rﬁ&%\}\‘%er&lé? r’\{vheQ%aneTerocycly[ is

| :sdapeubsmﬂytcu‘tow mofhenmsubdhnwaﬁ otmpeeh e iof Uls@bﬁh‘rufed by R7,

tl by, h
NS ora G R PR ook g8 g R gy Oty
36 ?&‘q&@"%&c%@’%Wmegé&%&“?kyﬁﬁ%%’ i wherein alot
- (rEuPGE)teal dryhone{ Gl of8)ciadtkaiey, ingdeerydgntipled ppeaopther by
uor oal

. cﬁép%%ﬁ%%}a or&m&ﬁq)ﬁé%adgetoerr&ﬂy& Yo WOREEE Ny is

unsubstituted or mono-, di- or frisubstituted independently of cne another by

hatogen, NHg, -OH or a methoxy residue,

R8is hdlogen, =0, rOH, -CF3, ~C{O}-C-R10, -C{Q}-N[R21}-R22, -N(R21)-R22,
-[C3-Cg)-cycloalkyl, -{Cq-Cal-alkylene-O-R 10, -{C1-Cgl-alkyl, -(C1-Cg)-alkoxy, phenyl,
phenyloxy-, -{C1-Ca)-perflucroalkyl, or heterocyciyl, wharein haterccyclyl is as

defined
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above and wherein heterocyclyl is independently of
one anot her unsubstituted or nono- or disubstituted
by R7, Gl is -(C2-C4)-al kyl ene, wherein
-(C2-C4)-al kyl ene is unsubstituted or nono- or

di substituted i ndependent|yoaf one another by R13,
5R13 is a hydrogen atom fluorine,

-(C0-A4) - alkylene N(R21) - R22,

:4%’%4&3% %E%Ine}ﬁe g%%y%}%q%g%ﬂenﬂ on% é}_na’fjljer unsubstituted or

-re68e- G )disabiifl e (R D) - 0- R21, or -(01 C4) - al kyI
F%hlied??{ﬁﬁdfg ?ltggg L‘i” %ﬁr']” fjgg-eé{,zp ky(lﬁtnoe |\£m8ns9urt]351t' 3 & Fono- or

[&%ﬁfﬂ*e@zthB@B@néergrﬂ}fjéf%ﬂéjﬁn%e[ Ay #13] oxat h' aZ' nane

I oxi de group and wherein said group
Lﬁrié%mosft hydregen eiforsuierineut(ed-oneliplene- blf,RQFWRZF?Z1 and

g&gﬂ{k{/}gﬁ %3%3 hif%Hj%quggﬁagﬁtﬂ?ﬁ Id%nigbca(coo 4)-alkylene-OH,
n@)@lt%g&% LK¥lo (s nya {&%Q} synsubstituted or

or tr| substitu
IR’RQWHEWQIeYh&fWIQﬂmeaﬂ@hh&b wiciRhey are bonded form a isothiazolidine

( b@ %@)e b? fh qﬁﬂe ﬂq}l‘d%%g ﬁ 4 3]oxc1\k)’¥c12|nc1r?e 4, 4 dicxide group and
“WikEreFahicgloybenenbsiyled e_m@bgnmem@whm@s;yasz

defi ned above and wherein al kyl ene and_ pheny|
PGP AR e Y a1l S RENUREUBE R T4 B FigFent and are
no-, hksgd afdrhsubstituted by R7, or 20R21 and R22

together vvlth t he nltrpg(gn atomto which they ar
bBnded(€af st-olkity whigeie cdylie e bsithipd POWPRe dgr% uﬁubsfifufDd

Same. VR Ehic A8 PR PGbEendent Ly of one

~ ag)ot helrcm%m&e@natmgcgnatm@myl (Cl-C8) - al kyl ,

-(C0-CA)-alk C4) - al kyl ene-0- (C1-
O@) aLMQFC32586EEHQE§Wp@TfIuoroalky| or

et i di %\fé%l EPLS%FE{\“?%W g %':nlo’%l%‘é, i %C%?ﬁﬂ%d goyg ond wherein
uns Ubscgikxlléﬁe?g%& rﬁ)h@ﬂvp&g%&é%%ﬂmﬁdﬁ BHé%% her unfobsh’ru’red or

cycl opropyl
its strepeoi siemlfrlscbﬁtbmhﬂ;i tan%V Ifirxt ures thereof in any

rléaztﬂc%d @fbd ,ircgggefﬂgy\ﬁri?}qlt@eghi?r%ng o?l’c%ﬂqg%lﬂgllw ﬂw%r&%onded can form

a heterocyclic ring from the group N-methyl-piperazine or morpholing,

R10 and R20 are the same or different and are independently of one another
hydrogen atom, halogen, -(C1-Cgj-alikvl, -{Cg-C4)-alkyl-OH, -{Cp-C 4}-alkylene-O-(C; -
Cy)-aikyl,

-(C1-Cal-perfiuoroalkyi or -(Co-Cal-alkylene-(C3-Cg)-cycloalkyt,

Gois azetidine, piperazine or pipetiding,

wherein G2 is unsubstituted or monosubstituted by isopropyl, cyclopropyt, benzyl or

pyridyl,
in all its sterecisomeric forms and mixtures thereof in any ratio, and its physiologically

folerabie salfs.
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- 92 4. A conmpound of formula la as clainmed in claim3,.

wherein Rl .is brom ne, nethyl or chlorine, R2 is
hydrogen atom R3 is a hydrogen atom

-(Q0-Cl1) - al kyl ene- C(0) - NH- R6, -(Co-Cl)-al kyl ene-C(0) -
5N(R21) - R22, (Q0-C2)-alkylepe-C (0)-R 1 O,
-(C0-C1) - al kyl ene- (G -C2)-perfluoroal kyl, -CC

-C3) - al kyl, (Cl C2) - al kyI ene- S(0) 2- phenyl

e SR R ferEle SR
kRellsowbabr@haneSrﬂm!swmcmbumad or nono-or disubstituted

ig ggentl }Lof one ‘anot her by R8, 10R6 is
RétSer G¢GE4AT 9RA%r ei n heterocyclyl is sel ected out of

RBes gb&by@rcb‘g@emnwa i, J-atkg xazo|YNRE hC §0y ) -alkylene-C(O)-
pyridyl, thiazolyl, |adiazonI or thienyl, and
M%i‘léiﬁﬁl%et erocycl yI i s independently of one anot her

“@S |f<%1!?|ﬁ% éﬂ(f))l)'ié‘?ngcig%} dﬂ{wé({&%%g@ C;S 168 By -C5)-alkyl,

oal kyl',

(NHchr aillieféd s t@]Kythator, d@hegp@wtbyﬁé@ m@ba{@o -C 4)-alkylene-
het'erocyclyl is as defined above and wherein

heterpoggivl wheisn hatepemidistdsydafinedriesiem oty unsubsiituted or mono-

un Ltute , o O d by R7, RIOis
r?@?sg‘é%‘ﬁ”%?d’?ﬁjg@f%) OP% CF%E ‘J(%’E%a) cycl oal Kyl
&% is ( (Bb#@é):yta%l,/lkwh,erem he}‘erocyclyl is SRRt tan duRB2thargsoup benzisoxazolyl,
nde dent | not her :
SRR Boinld e SR kR Bl i bR ein
R2erbogeiheindepthdehity ofi dreogenthat omubsm’rmmcbdsr rhbrey-; d er
on rma heterocyclic ring fromthe group
*SHng‘ﬁ\}%edg:%'gr ‘azine or norpholine, 01 is
RE@2- Shloriabkykene, wherein - (C2- G4) - al kyl ene |s
unsubstituted o ubstitute eg | nde

Sl har bR S S MRS gl DR ANEN Keterocyoi
%@eﬁgweegﬁ%% %?%m he &g}c%% lﬁhli‘iéébgﬂ&erg?’of ane another

qn@mameammmoc@@mbwm@ t:)vmz or -(Cl-C4)-al kyl ,

N b e s e el

[R:bﬂ ShHMHBZdrB a0 derkich: 0 X%k @ﬂe@ndfﬂeﬂdéﬂ@@bhdﬁétéﬁﬁ@ﬂd are
4-di oxi de group and wherein said group is

uWY?GtQﬁW Flaredr dk 1St ut ed one tinme by =0, 3002 is

%?tqlngjl I&% Pogfe?ﬁgrzvlv ihe ni PoBgrz a om“?o which they are bonded can form
a heterocyclic ring from the group N-methyl-piperazine or morpholine,

G1is  -{Co-Cyj-alkylene, wherein -(Co-C4}-alkylene is unsubstituted or mono- or
disubstituted independently of one another by R13,

R13is a hydrogen atom, -{C1-Col-alkylene-O-R22, -(C1-Cop}-alkylene-OH,
-{Cg-Cn)-alkylene-C{O)}-OH, -{Cg-C1 }-alkylene-C{O}-N(R21}-R22, or -(C1-Cy)-alkyl, or
R13 and R3 together with the atoms fo which they are bonded form a isothiazolidine
1,1-dioxide, [1.2]thiczinane 1,1-dioxide or [1.4,3]oxathiazinane 4,4-dioxide group and
wherein said group is unsubstituted or subsiifuted one fime by =C,

Gois azetidine, piperazine or piperiding,
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93 wherein 02 is unsubstituted or nonosubstituted by

i sopropyl, cyclopropyl, benzyl or pyridyl, in all its
stereoi someric forms and mxtures thereof in any

ratio, and its physiologically tolerable salts. 5 5. A
conmpound of formula | as cl@gned in one -or nore of

clains 1 to 4, wherein the conpound of formula'l is

5- Chl or o-t hi ophene- 2- carboxylic acid

[ I ¥

i s A A i S e o e e
ggm@w cyclopropyl plperldin 4- yIsquanDyO ethyl] -

?LG F?S_Ls’rgregg opy tf% |rrgsggﬂ}%]d|%n)g%%§¥%9%% b%nﬁ?gﬁ% )9 f is myfloioglcolly
lteicaridldegiiss- Chl or o-t hi ophene- 2- car boxyl i c aci d
{2-[(1-isopropyl-piperidin-4-yl)-(2,2,2-trifluoro-

15et hyl ) - sul f anoyl bet hyl | - am de,

% Ehirpoont ks ephenet 3 cainex il dree acindre of claims 1 1o 4, wherein the

2-(3,4, -tet hyd 2HA1, 41Dbi di 1-4-
e e e, pyridiny

5- Chbar-thiddricrphBaerbxgis 8O Tisopropyl-pipendin-4-yisuttamoyl}- eThy!]
aci d[ 2- (azeti di n- 3-yl sul fanoy0- et hyl ] - am de,
$IN¢HEor o- t hi ophene- 2- car boxyl i ¢ aci d

[SZChllard#Qg:Bkaé -2 2283 ddidadryRg Wdyarmmydnyl-pridiyiin-4-yisuifamoyt)-ethyl]

20ani de Chl or o-t hi ophene-2-carboxylic acid
[ SNMigebenzy| - pi per azi n- 1- yl sul f amoy0- et hyl ] - - ani de,

5 BrpmHidbiaReneodGanbax foc(1- tsoprop I-piperidin-4-yl}-methyi-
aci d[ 2- (1-i sopr opyl - pi peri di n-4-yl sul famoyl ) -ethyl ] -
SHfGraoYipsEYNE EAYFEL hi ophene- 2- car boxylic acid

[52c§n$rd ﬁ@c%?r%ﬁé 2%b&%>&§ﬁ’d Achr yl ﬁulséé‘wl'sﬁo@%ilw-w (2,2, 2-tifluoro-

furan carboxylic acid
[GZb\(UlSu'fsleYéiWthh geidedi n- 4- yl sul f anoy1) - et hyl ] - ani de
- -(3,4,5,6-tetrahydro-2H- Ioipyridi
e A e Gt S P
hsbfameniz-aiiesmBieChl or o- pyri di ne- 2- car boxyl iC

gg%ﬁ#f}iéf%ﬂ)ﬁé’r%@%'rﬁ&yf?@ bR drabbi b L amRle Bt Ol amie,

5-Chloro-thiophene-2-carboxylic acid [2-{ 1-isopropyl-azetidin-3-yisulfamoyl)- ethyl]-
amide,

5—Chiord—ihiophe-ne—2-c0rboxylic acid [2-{4-benzyl-piperazin-1-ylsulfamoyl}-afhyl]-
amide,

5-Bromo-thiophene-2-carboxylic acid[2-{1-isopropyl-piperidin-4-yisutfamovl)-ethyll-
amide, ’

S—Me’rhyl—fhiophene—z—c'orboxylic acid [2-(1-isopropyl-piperidin-4-yisulfomovyl)-ethyl]-
amide,

5-Bromoe-furan-2-carboxylic acid [2-( T-isopropyi-piperidin-4-yisulfamovl}-ethytl-amide,

4-Chioro-N-[2-{1-iscpropyl-piperidin-4-ylsulfamoyl}-ethyi}-benzamide,

5-Chloro-pyridine-2-carboxylic acid[2-{1-isopropyi- p]pendm A-ylsuifamovi)-ethyl]-
amide,

3-Chloro-N-[2-{1 —isopropyi-pipéridin-4—ylsuIfomoyl)—e’rhyl]—benzamide,
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3- Chl oro- N-[ 2- (1-i sopropyl - pi peri di n-4-yl sul fanmoyl) -e

N thyl]-benzam de, 94 5-Chl oro-thiophene-2-carboxylic

acid ‘
{2-[(1-isopropyl - pi peridin-4-y1)-(2-methoxyet hyl)-su
fanoyl pet hyl | -am de, 5-Chl oga- 1hi ophene- 2-carboxylic
acid
{2-[(2-hydroxy-ethyl)-(1-isopropyl-piperidin-4-yl)-

é%%ﬁfggﬁ)c)q %‘ﬁgy }f&;@o%?hc cz%sd )é%—l[ﬁ1E:isogglcnaykpiperidin—4—yl)—(2—me?hoxy—

ene- car

{ezhs[i)(sxﬂfhydlykbaeyhspjr@rmdg (1-isopropyl -piperidin-4-

yl%:ﬂism %ac% eg%ﬁ%%é béax?x %O@g )/{F—{L:Q-fgfar%xyue’rhy[)-(]-isopropyl—piperidin-4-yl}—
{sﬂlfcﬁrdbﬂpbhyl}mhermyl met hyl - (1-i sopr opyl pi peridi n-4-y

é)%ﬁiﬁl I%eggféﬁé %Xgigﬁ B%')%/{P [ES—@/qu%xy propyi)-( 1-isopropyl-piperidin-4-

{yB—s[;lﬁ‘dmbﬁlpgmmdmmeperl di n-4-y1) - (2-nor phol i n-4-yl -

10@}8)83?}51% egﬁh?zﬁlgrftg&g%} Eﬁ%&g{}{%l l'ﬁiﬁwggbrbamoyime‘rhyl-( 1-isopropyl-
{Rod - MU@MII‘cﬁmbhwb’rfM} cnra@w opyl - pi peri di n- 4-

1@3?3%:'( fg]?qn;:% —ﬁgytz%gg%ﬁ, BGWI 8 |é%;:?r8pyi piperidin-4~-yi)-{2-morpholin-4-yl-

%idéfh‘yﬁﬁ@@fcﬂﬁ&yh} BIrSdreiie; 4 yl) (5-met hyl i soxazol - 3-
yl met hyl ) - sul f anoyl pet hyl | -

sGhler)- Bycaal'tqﬁ}eo%ﬁg@xzh%g@%{gﬂpp@%@ﬁmefhyl (1-isopropyl-piperidin-4-

{y%-sufémb\?i%&%ydmraeoerl di n-4-y1)-pyridin-3-
hyl fanoyl ] -et hyl }-am de,

@@hipwﬁquﬁ%@h%ﬁ@r@wm B A2 () -aeprgryl-piperidin-4-yi)-(>-methyl-
%x[:ﬁcﬁ 3'%@ Bébrf B‘;‘ri 'e@hﬂ 4o, - t hi azol - 2-

et hyl'l™- am de,
5&@%& tmrmm%ﬁ@rtzowm peie)i2t ¢! -aepigpyi-piperidin-4-yi)-pyridin-3-

4-yl
iﬁBr 0 y Lﬁf%ﬂﬁ%@?ﬁ@‘ﬂkaﬁr%%: Panozl % et hyl ) - am de,
5-Chlooy- mwmm@h%ﬁe}r@owm beid/i2 ¢! -aepi@pyl-piperidin- “4-yl)-thiczok-2-
- vl - (1 din-4-yl1
NP ARGt AL e P! pert -4y
- Chloo- maa;mwma@wtzowm boid/ {2+t -aepidpyl-piperidin-4-yl)-
LS5 bbichf BB hRLRSLLG Byl apd amoyL) -propy! | am de

hene bOXxy Sc acid

[E( Shicte hy@brmqamdmyﬂeﬂm(: beid Pploopyi~ pisperdndi-nipgrdin-4-yi)-

Ifa eth - am de,
@Dﬁ})} e 2-carboxylic acid

[QE(\[bfd)»&@@bmjd 2 picpesiytic i (- uidmopylHipdridin-4-yisulfamoyt)-propyl}-
di me hyI et hyl ] - am de,
528%%r o- t hi ophene- 2- car boxylic acid

[Behbrd-Sae6ienE-2 Ricpes AL Rrcfd YBis Uhiammyrbkthyt-2py-kbpropyl-piperidin-4-
yisulfamoyil-ethyl]-amide,

* 5-Chioro-thiophene-2-carboxylic acid [2-{1-isopropyl-piperidin-4-ylsufamoyl}-1,1-

dimethyl-ethylj-amide,

5-Chloro-thiophene-2-carboxyiic acid [3-(1-isopropyl-piperidin-4-ylsulfamoyl}-propyl]-
amide,

4-[{5-Chloro-thicphene-2-carbonyl)-amino]-3-(1 -“isopropyl-piperidin-4-yisulfamoyl}-

butyric acid,
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20

30am de,
4-[ (5- Chl or o- t hi ophene- 2- car bonyl ) - ami no] - 3- (1-i sopro
pyl - pi peri di n-4-yi sul famoyl)- butyric acid, 95
5- Chl or o- t hi ophene- 2- car boxytic acid
[2-(1-1isopropyl-p peridin-4- yI) 1,1, 3-tri oxo- 1X6-
|soth|azoI|d|n 5-yl net hyl j - am de,
o- t hi ophene- 2-car boxylic acid
é?T"i@‘W'@PEﬁP% Fo=YRPEPRE S @7‘3@%‘85?5‘2FBP9@<1'”‘4‘Y' 1 3-frioxo-124-
xbﬂﬁ&ﬁyag5gkﬁbﬁnggﬁMkiblperldln 4-y1) - sulfanDyll eth
-amcle Chl or o-t hi ophene- 2-carboxylic acid

{SZCT ?@**BV@MB?@MDW@ i K BEDI DIy PR RI-soxazol 3

.@%éfﬁgﬁ{ q%mﬁw&%é%ﬂ A ysum%wyf AP dr?]Hl:yl | - ami de

hene- 2- carbox
{523fp%1>r@5h@mh@n@2p§/¢rb@k<ﬁtcz:qr4ﬂ dat! Barrmyzfgomyét hyMlthipdiarepE-yimethyl)-
[ am de. 106. A
P B bl A e T B S T of The
ﬁdih‘mmostbloph@neﬂacqboev!@l ared {20! Eetuorcsp\lridmmdcmhumyl) methyll-

AR R PP R BT o8 Ve s Compound of

the formula 3 and optlonally converting the conpound
%proggss ‘rﬁglpre%ﬁroqugso? éauce %%Q&éj%&ffhfﬁggupn‘z orf % s cgc:;med in
d:dmraﬂs il ¢ 5 o&hlchl(da&)@%aasommmr@o |c0rrt;:lft&;rfcxxﬁfrfua‘rmih 2 with a

wherein ther the donati
RIS Be) Therde SEYRRR i dbed SebaR B e oy s an
roeﬁbdcblf.\} catvetihgtihe @ravpursebeekedmhviam; ﬁw@abﬁhmpound of the
E H§¥ 6$irldyl pyrrolyl or thiophenyl, and is
% Ut dd by Rl and V. and wherein R2 is defined as
in 20forpgula [ RL.ReRLionally theRnES|due -N(R41) R42
Mas\thﬁagg@nlng_aiﬁa g&gcurgonhg&oup, whi ch Can_  iae I or
subﬁ%queﬁtly be convertediln o5 t hé~gesidues™
-N( Ry C(B) - het er ocycl e of gihe $ormul ae | or la; if
-N(R41)®R42 is a precursor group of

wm)\ %norzesst:]ﬁ%'éq-ﬁ\?&y F@@ hQBfHe c%n§ a(‘t;) ?ﬁ&e B?fmed in the formula

rotect ng group sui 0gén
at wﬂbr@ﬂr\otr@(@ﬁ" oa, hcss%mx&@asn&m ER g@{GNﬁ%% wherein
can have the neaning of the follow ng 25structures
I REYEDE T 1PSigE @ tqfaﬂeaaw@rsaletcéeg &1 Biragil.gaiany!. pyriayl,
tpf?k@!ﬂ/%?l’rﬁoéﬁbﬁﬁ R isauBhalIRAS A 'c%ﬂ {/ kg 9\%@@@'&?? is defined as in
carrier. 8. use of a compound of e formul a as
EPRIred Of ﬁp’b@rédlwhﬁw@t@f NREIRBNTs Wﬂ@ rBegpngldf Cf Qrgf‘ursor group.

USSR RGP L RETY PR ST RILaIS ol abi ) ST retpipoycle of
= f " i ’ 41
et ﬁ‘fﬁﬁ???@%%&92%%@%?2?f@)”*‘ergﬁowdefR .
iRAT e eninecaednoas cubat edirgbgdepsyitapstiabhigogen atom
/ I
2002y o SR L SR P38l L Benog e etowing
tstragfstaam nal coronary angi opl asty (PTCA),

©/\OJLE/ ; >L0j\'f/ ; O/U\:/ ; djj\/o
. O =

A pharmaceufical preparation, comprising ot least one compound of the formula |

ta

a5 claimed in one or more of claims 1 to 5in all ifs stereoisomeric forms and mixiures
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10transient ischem c attacks, stroke, intermttent

cl audi cati on, bypass grafting of the coronary or

peri pheral arteries, vessel |um nal narrow ng,
restenosi s post coronary or %enous angi opl asty,

mai nt enance of vascul ar access potency in |ong-term
henodi al ysi s patients, pathologic thrombus fornmation

%@%dfhmﬁmb F&mbhﬁd/@ﬂ RHtic cﬁl@“b@l"erc@ﬁ% LG &Hcﬁ% lpgéx{rgcceuﬁccily

fol | ow nlg bdom nal, knee or surgery, pat

t B ERRIGE 1B maL | on occurri ng |n the veins of the

| oner extremties foll ow ng abdom nal, knee and hip

surgery, a risk of pul nonary t hr onboenbol i sm or
dﬁ"@sléﬁ]qflé‘t@éfﬂ@@sm®ﬁﬁ oeifprmevase l@licamedoragubair opat by claims 1 1o 5in

Sclﬁlflg{s?e%r%?[é%r?e?f@ﬁﬁ% %d%%%?@%% mr% ctg{g?cond/%r hwelr

I 'ons  or
i mys@im@hyoteemﬁ@ srsi’e in fhebmdmqu«s‘um ofok rrterc%dirﬁeﬁt foﬁfhe freatment

I sease ardi al La;ct .on, na
pec ort %"“3‘3%%8 APTEe »é%s“ﬁ% m\ﬁﬁ‘%?j‘ ‘)’3&% g ‘cdrdidvascuiar
réistréansirsidme bownmgfkm@bo&hﬁﬁﬁyml bketeRiAs| fcﬂﬁ.luﬂet associated with
respirat di stress syndr Itl-or an failure
P el rVRSEF Beribbind agraitss cagiopasy (PTCA)
deep e\misnh@mcpcnmmrovél it Q8 Saic b iC IbyBaRs grafting of the
occur foll R g ? rger
coronary or penp ral artéries; vmssel luminai narrowing, restenosis post coronary or
venous angiopiasty, maintenance of vascular access patency in long-term
hemodialysis patients, pathologic thrombus formation cccumng in the veins of the
lower exiremities following abdominal, knee or hip surgery, pathologic thromibus
‘formation occuring in the veins of the lower extremities following abdominai, knee
and hip surgery, a risk of pulmonary thromboembolism, or disseminated systemic
infravascular coagulatopathy occurring in vascular systems during septic shock, viral
infections or cancer, or reducing an inflammatory response, fibrinolysis, or freatment
of coronary heart disease, myocardial infarction, angina pectoris, vascuiar restenosis,
for example restenosis foliowing angioplasty like PTCA, adult respiratory distress
syndrome, multi-organ faiiure and disseminated intravascular cloiting disorder, deep

vein or proximal vein thrombosis, which can occur following surgery.



