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WO 2009/ 007015 PCT/ EP2008/ 005187 1 Mal onam de
derivatives with antithronbotic activity The present
WO 200®0703n rel ates to conmpounds of the fornmul @d/EP2RBH05187
HRLR2RI6 Y- ZHT/Ti NMI (1) DN2 XD2N R7O0
O CH3 RI4 R8 5 in which D1, D2, X and Y have the
nmeani ngs i ndi cat ed bel ow. The conpounds of the
formula | are val uabl e pharmacol ogi cal ly active
conmpounds. They exhibit a strong anti- thronbotic
MalofaRid dSMvEiRES vitt sitthfombetic sy e, for the therapy
and prophylaxis of cardi o-vascul ar disorders |ike
t hronboenbol i ¢ di seases or restenoses. They are

nhi bi.t ors,. of lood clotti e , especially
The Rrasedlin{rTThiAiEa do cAMyRa ot s TVIBEH ca i n
conditions in which an undesiredRegtivity of factor
Vila is present or for th _prevention of
whi ch an i nhi bitioR1 f Rbact or intended. The

i nvention furthéfno r eltht es ro esses for '5
pre@ﬂ-h.ti f Ia I, theﬂ use,

preparations
cc[m:p;Nm ng the asis is the result
of ‘a conpl e><I$ aI ance between the processes of cl ot
initiation ormation and cl ot dissolution. The

in th:‘Pnnﬂ?H ep2i Xtaﬁ{(ﬁ?tHaQBQh@%é‘Erﬁﬁgéﬂrﬂ?&téS Inefow. ﬁlﬁi’@ﬁbﬁip@)unds of the
pl asma proteins and the vascul ar surface naintain

formula liack vgluablepplarnagalegisally agtiveycampowndsod hecys@m&mta rs@ong anti-

thromtgii Sieef B e PRl B ke BTk, BT Bripy aRa Rfyichas of

cardlél%gﬁmdﬁ diserde@tilikg tHimbSemboid diseadés @F Fexten6sey. Othe§ are
hbgﬂa gue is a major cause of acute n¥ocar dial infarction
inhibi

8 of this blagdcclafignrnzymesaeseetially fagtoo¥ia garwaan in general be
apph&? fno&?r{cy ftidid ?ﬂleihb%ﬁ &&efrredt %Htf?lﬁg%lf%ét& VBQ% 6Pé/se9ﬁ or for the

aneous angl opl asty

cure bhpmv‘entzam o€ wmmhmmmleutloﬁ df feectarf 'f/ﬂat|§ﬂ1tafl®diéd2|Theﬂn0éﬂtlon
continues to be a need for safe and effective
fu”hqrmﬁ6%'@?‘?%"%9%6%%%%%% preparatipn of EQ”HB’PHOgﬁlof the formula I,

their G5 ATRATPa TRy Be TR TeP30 PR R el gER Badnpooutial

prepeﬁattmraugad)mpnsmgvmehnut directly inhibiting thronmbin but
by inhibiting other steps in the coagulation cascade
like factor Vila activity. Preclinical studies in

NormafRaemdstidfs RA8e result of a complex balance between the processes of clot
initiation, formation and clot dissolution. The complex interactions between blood cells,
specific plasma proteins and the vascular surface maintain the fluidity of blood unless
injury and blood loss occurs (EP-A-987274). Many significant disease states are
related to abnormal haemostasis. For example, local thrombus formation due to
rupture of atherosclerotic plaque is a major cause of acute myocardial infarction and
unstable angina. Treatment of an occlusive coronary thrombus by either thrombolytic
therapy or percutaneous angioplasty may be accompanied by acute thrombolytic

reclosure of the affected vessel.

There continues to be a need for safe and effective therapeutic anticoagulants to limit

or prevent thrombus formation. It is most desirable to develop agents that inhibit
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have shown that targeting enzynmes involved at earlier
stages of the coagul ation cascade, such as factor Xa
wo0o¥mea1sr Vil a, prevents clot formati on w t h®ai/EP2008/005187
produci ng the 5 bl eeding skde effects observed with
direct thronmbin inhibitors (L. A Harker et al.,
Thronb. Henostas. 74 (1995) 464). There is al so
experimental evidence suggesting that inhibition of
factor Vlila/tissue factor activity inhibits restenosis

coagtﬁé J)r?WntﬂBuPBE%&?ﬂS ﬁ%‘l@dgmré n bkt bf‘mﬂ'ﬁﬁhﬁbtﬁér s%ps jn the

enost asi s A specitic 1nhhibi
coagilatiocastade like tamtmaéllaathwm lPamelq;nl@ﬂmhey |rpbabod>res and dogs

nave SR S Brod e RRALS ou S 4 5hbr Y3088 i Paguiatin
cascdd?ah isBch s faetor XaPsr fakidrorny, Eprémﬁrs c%trféﬂﬁﬁﬁ&'ﬂ%ﬁo%ﬁcﬁiucmg the
the present drugs of choi ce, garl n and rel at ed

bleeding guat&f&cpmolymedwlth:létsectath@mhlefmbl itokse(LoA. dtdrier et al,

Thror B BeRBistas, 1AL 4B TP Dalr OBy ale ueh syavesting

that nitﬁbiﬁbﬁ Jf pactof VBAIsLHE fastor bbtnlnfyglnﬁfmﬁsQésférioéls fopuRitRy balloon
the property profile of th ounds is still not

angioplassy (L.dndHanker et ak, laaﬂé@éta%s ZSAnB%)rSﬂ d® nol ecul ar

A spé@.@&%ﬂhg tﬁﬂ)?fat té/rl Vﬁ‘? ove%k % IaWa%Qra%ééderd(}gtg rf?%h@ WBURI have
substbntialrﬁraoti\@alsxatuesfnythbfmaaﬂmef meditindayin pacticudan e factazlVila
inhibifR RN G SlTaG B INGST (AT SATaPS Mo 81 Be SR LHgs of choice,
like h%g%gi I%gf‘}':ry%lt%’cﬁgh@g nﬁbﬂﬁ@l&/@&é%@ﬁ Hﬁsaﬁ% E\'e%cﬁ\% b bhdy-marginally

ation e met resi due
effectbet ween nal onarri de and phenyl residue in conbination

ith X Y ds with h .
Certafiinbititors of Fatdy Ul Ploive SRR Ad<tribat WRo2(28833, which
|
dlsclds% (ﬁirﬁ*ﬁo Grﬁﬁ%ﬁﬂﬁﬂﬂ?ﬁac@ér ‘I/ﬂ'ée I*‘-I@\Fvé‘v‘élaﬂhe prdﬂe'_?g( ;Zioﬁi’gz BI\FtP{?se
comppandsss olilbnet ldealmndrtheremawa@@«é fmrefntther low aredeciiat weight factor

i GG A BR8N o s prosen

inventiofs Batisfoglkd aBbosine¥ls WbQ@Trﬁglﬁomoﬁﬂi&ﬁﬁiwﬂhghrrﬁulae I

D1 and D2 i ndePendent |y fromagne another are 1)
and IgwhishexhitibiactonVilagnhybitary actyity,papg are favourable’agents with better

selectivity and high activity. Especially, the combination of the methyl residue between
malonamide and phenyl residue in combination with X, Y and Z offers compounds with

high selectivity and activity.

Thus, the present invention relates to compounds of the formula |,

H T ()]
D—N Tzl/ b j/\ i :
7 a CH, R14
D;—N
RR

, wherein
T1 and T2 independent from one another are selected from the group consisting of

carbon atom, which is unsubstituted or substituted by R12, and nitrogen atom,
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WO-200907@5( CO- C6) - al kyl ene-aryl, 6) PCT/EP2008/005187

3) -C(O-(CO C6)-al kyl ene-aryl, 5 4)
-C(O-0(C1-C6)-al kyl or 5)

-C(O-0(C1-C6)-al kyl ene-®BC(O -(CLl-C6)-al kyl D1 is
hydrogen atom when D2 is 1) -OH 10 2)
-OC(O-(C1-C6)-al kyl or 3)

-0 CO-(COCo)-al kyl ene-aryl, 4)

-C(O-0(C1-C6)-al kylene-O-C(O-(C1-C6)-al kyl Rl and

D1 ari%d%ﬂﬂ_ﬁgﬁﬁgc?‘é}&yfﬁ&ﬁ‘&{éeaﬁ&ﬂhpﬁfe are 1) hydrogen atom

- (O Chydmngeyl atom, T- (CO- C6) - al kyl ene-W  wherein T is
t f t - SQ2- -N(RL 7)-, R17 i
g§¥?§3é§(§p&%§’£6)u%'§' ?:g]) al kyl , O\r/vherc(ai n al) kyl is >
bst | t
ugfEas§§&§§"?€g%@rj$|ﬁﬁlgagnﬂhtIy“of gLe anot her by R13,
QWi sgl ?@? @@? (?é?ozm(ar ryl, wherein aryl is

un ubsti -, tri- or

ra-s. | y of one another by R13,
R75 R8, QQZJO E%lq!té&w g%ggg{g]'i ndependent from one
agpt herC@)ro- NGNS RT(OL C1{Cg)-4Ry al kyl, 25
)P OH, g‘g)e O(-O(1th¥%g) al kyl G\(Sahgl%%)en ?)r 6) -NH2

D1 isXydsoden atmnogeinen B2 i8) (Cl C3) - perfluoroal kyl, WO

(,?09/ OO 5 PCT/ EP2008/ 005187 4 3) -0-(C
' uor oal kyl , 4)

O)n L | kyl, wherein n is the
| ng eger bgég(?)'igc?@é) M&}%) aI kyl ene-aryl, wherein

agy! isoQug eslkgensaigr, di-, tri- or

te%/ra subsﬁ?ﬁ%gﬁ)ndegendently of one another by R13,
S54pher &L (O)RDIA 1s Caplatigdene-O-CLOTEY 1 fog)Falkgr oal kyl |
-(Cl-A4)-al kyl, -(COCo)-al kyl ene- O Re,

R1 and B2-indgpendgntdram one)arraher gre0- C6) - al kyl ene- C( O) -

fl I kyl, -S(Or(Cl-C4)-alkyl,
V\A§6el H%r(ogg t%énfﬁtregg?roi o?/ 2 or( ) r(Cl-C4)-al ky

- PO CADHabKY! ene- (C3- C7) - cycl oal kyl
3) -(Co-Ceg)-alkylene-T-(Cg-Cg)-alkylene-W,
wherein T is oxygen atom, sulfur atom, -SO2- or —-N(R17)-,

R17 is hydrogen atom or -(C1-Cg)-alkyl, wherein alkyl is unsubstituted or mono-

, di-, tri- or tetra-substituted independently of one another by R13,

W is hydrogen atom or aryl, wherein aryl is unsubstituted or mono-, di-, tri- or

tetra-substituted independently of one another by R13,

R7, R8, R12, R14, R15 and R16 independent from one another are

Xis

1) hydrogen atom,

2)  -(Cq-Cep)-alkyl,

3) —OH,

4) -O-(C1-Cg)-alkyl,

5) halogen or

6)  -NHp,

1) halogen,

2) —(C1-Ca)-perfluoroalkyl,
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wherein R6 is hydrogen atom or -(Cl-C6)-al kyl, 10 6)
-(CO-A)-al kyl ene-Het, wherein Het is a heterocycle

woeepi03asng of 1, 2 or 3 rings, in which onePOI/EP2008/005187

Yis

Zis

of the 4 to 15 ring carbon4atons are replaced by at
| east 1 heteroatom sel ected out of the group nitrogen,
oxygen or sulfur and wherein Het is unsubstituted or
nmono-, di-, tri- or tetra-substituted independently
of one another by R5, wherein R5 is -(Cl-C4)-al kyl,

hal ogenn_g9, | kyl ene- O RG,

R R S e

- Cag(el kvt &MuStdHkyl, wherein n is the integer 1 or 2,

- (g 4) SaHfgl gﬁg@?{c& C7) - cyycl oal kyl , or g

- 60 A C Oyt etgdens dryl, wiherainrargriy lunsabstitatgab ot tnoned di-, tri- or
or nmono-, di-, tri- or tetra- substituted

i tetepsubisittied intepardentlyt dferncbgndtbdr bpR13, hydr ogen

or (1 sy i 1566 % G Peilesaiblr et i

- N¢ R4 - 50 2 ' i

i gene RS GATE 2R QUFE! < ePaypliEne o)
i . , 2_l I . . .
PR SUAR Realr SOLEE T sl whersing p e mteaer
MRR-2 oﬂ@g;U@-alK%}]ené—QUg?f()?{_@%lbélk gd independently

of one another by 'R5, 2) C6) - al kyl ene- C(O) - O R6,

30 3) wheieich6 & hydregen @tdi, or\WPC3008)-8kyN 15

PCT/ EP2008/ 005187 5 wherein RO is hydrogen atom

06} ( C1-(%)-Co)lalkylen@Het( @bhecsn Hethy bdretendcirtie) carbisting of 1, 2 or
wherein R10 and R11l i ndependently from one another are
hydinggetn whisih one pomona pf thed |t@ﬁ)é-r(|;(g)\;arp@p atoms are replaced by at

] Ee%g’@ ﬁget%h%t%rﬁn%?%t@ 0&% ,°f {I'l% &0@|@é§é’é i ?(’5/1%%}1 orﬂulfur and
- (vBerdin ) Hgtds uheabstitlted or, mBho-, di-, tri- or tetra-substituted independently
-(C0-A4) - al kyl ene- (C3-C7) -cycl oal kyl -R5, 9
- %qnmpomeghyéﬁ@ wherein et ai(f 12p4)-alkyl, uh@lQﬂm itQit-660-Ce)-
- L-, - 10 -substituted
BERRHRS, - Gi0-bor et B) R, " 10) “pheny
wh . . e
{ of & R G OTORS, o eh ey Rnes Gamepvaigpiy. or
(1 G AR e 15 PSSR g1 oo, g U o et
substituted independently of one another by R13, or
7) hydrogen atom,
1) —N(R4)-, wherein R4 is hydrogen atom or —(C1-Cg)-alkyl,
2) -C(O),
3) -C(O)-N(R4)-,
4) -N(R4)-C(O)-,
5) -0-,
6) ~S(0)n-, wherein n is the integer zero, 1 or 2, or
7) -S(O)m-N(R4)-, wherein m is the integer zero, 1 or 2,

1) —(Cp-C4g)-alkylene-Het, wherein Het is unsubstituted or mono-, di-, tri- or

tetra-substituted independently of one another by R5,
2) —(C1-Cg)-alkylene-C(0)-O-R6,
3) —(C1-Cg)-alkylene-O-R9,
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-S(Os-(C1 -C3)-alkyl, wherein s is the integer zero,

1or 2, 15 11) -S(Or-(C1 -C3)-alkyl, whereinr is
wothe/domiidger zero, 1 or 2, provided Y is - N REXAEP2¢8/005187

12) -(Cl1l-C3)-perfluoroal kyf, or Y and Z together are

hydrogen atomand X is 1) -(Cl-C3)-al kyl-CN, 20 2)

-(C1-C3)-perfluoroal kyl, 3) -0-(C 1-C3)-, 4)

-S(Om (C1l-C3)-perfluoroal kyl, wherein mis the

integer 1 or 2, 5) -(CO C4)-alkylene-Het, wherein Het

tetr ut ed
|ndepenoﬁent hydrg)bgrr}eaQ(?irrqo(frhe(r@Hb?ggré%F or 25 6) phenyl

sypst i L(@?@@yalk%\léﬁ@N(ﬁ(1@)m1Mer ein R3 is hydrogen

atom or and pis the integer 1 or 2,

| WhekéiniRH0 ahé Rl ﬁl@l@péhdeiﬁw fromadrie Bhather @se hFdfdg@‘n atom,
in an& ratlo and its %SI ologically toler
48l

sallGs! ey lens1@-R6 gr szﬂCes) alkyl,

e DRI BORE T, 5 S &

ZE'P SgenCE Gl @eﬁj&b’? 2¥ et e group fuor iner chi ori né.
mggzgggq;%%g per bal (MC/:I 1 4)CS) - per fl uoroal kyl,

| nz 8O n= %@)al@@éﬁél% cZ?L bclo\éﬂ@[ RS n is the

eger 1 or 2 al kyl éne-aryl, wherein

apy! IS((SfJ(};Qtaildyléné aWI ivhergin e l@fﬂmwbstltut‘&p@ﬁﬂﬁmho— di-, tri- or
bi phenyly ant hryl or fluorenyl unsubstituted or
rrmtca—sublsntutednndependemﬂwef ar@ asnditber bytRisB,

naPbgeRneny kBt SRebtisrbaney i et tes-supryiuted
ﬁﬁ@p@ﬁbeﬁﬂtﬁf SHSaﬁoﬁ%ﬁar b&%&@m Bl RZCSIE) r-Eoloalkyl, =

yl ene- C(

O((ﬁ&té)‘?élkﬁéhélc(o))l?@m@h(c -C -8y (eBk-OR6 Drky!

whereinr i's the integer 1 or 2 or

- (6(IAJC plg)tatknd - WBBFelT )5-is Yiod odegen zerdd1win& ein R6 i s
hydrogen atom or -(C1-C6)-al kyl,

11) —-S(O)~(C1-C3)-alkyl, wherein r is the integer zero, 1 or 2, provided Y is —

N(R4)-, or
12) —(Cq-Cg)-perfluoroalkyl, or
Y and Z together are hydrogen atom and X is
1) -(C1-C3)-alkyl-CN,
2) —(C1-C3)-perfluoroalkyl,
3) -0-(C1-C3)-,
4) =S(0O)m-(C1-C3)-perfluoroalkyl, wherein m is the integer 1 or 2,
5) —(Cp-C4)-alkylene-Het, wherein Het is mono-, di-, tri- or tetra-

substituted independently of one another by aryl, or
6) phenyl substituted by —N(R3)-S(O)p, wherein R3 is hydrogen atom or

—(C1-Cg)-alkyl and p is the integer 1 or 2,

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

tolerable salts.
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6) -(COCA4)-al kyl ene-Het, wherein Het is selected out
of the group acridinyl, azaindole (1

woHogyer@lsopyri di nyl ), azabenzi m dazol yl, PCT/EP2008/005187

azaspi rodecanyl, azepinyl, 6 azetidinyl, aziridinyl,
benzi m dazol yl , benzofuranyl, benzot hi of uranyl,
benzot hi ophenyl , benzoxazol yl, benzthi azol yl,
benztriazolyl, benztetrazolyl, 20 benzi soxazol yl,
benzi sot hi azol yl, carbazol yl, 4aH carbazolyl,

2) ThEQJrQQérHtrIMbentld?hélggﬁebéltes FJ‘!h%’@ﬂﬁbour?d@Bﬂ'hb%Pmula la,

decahydr ochi nol I nyl, di hydr ooxazol I nyl,
di oxazol yl, dloxa2|nyl 1 3-di oxg I
1, 3-di oxol enyl , 3pB- di oxo[lﬁ3,4] thY azifyl , )

6H—1 H 2- di ta :

di RyarN ) b] - tJet r allydr ofUr anyl, Pranyl
furazapyl, dazol i@l nylg | azolinyl, imdazolyl,
[ N , ndazolyl, i ndol¥nyl, 25 inrlnli7invl
infinlvl "AHinrinlvl icnhcn7nfi orronvl wherein

icnin rod ,1 isoindolinyl,

r.h % )
D1 ancgﬁzrérg{%ﬁ@\ g%&%‘?'ﬁ@?‘?'ﬁyl i sot hi azol yl,
Xis 19pt hi aaRigei Qé!llectéos@&tfbfﬁtﬁ@gr&(ﬂ) ﬂuohﬁ@@ﬂ@ﬂlﬂé ,bromine and iodine,

i soxazol i nyl, isoxazolidinyl, 2- i soxazol i nyl ,
k&l opi péfﬁaﬁrﬁynerﬂmogwb/ 007015 PCT/ EP2008/ 005187 7

2328.“2'79”(;}1 o pestierealohzol v 12 4. ovadi azol v

ol
tﬁ epan??8 = ﬁ@tﬁﬁfﬂvam y ﬁﬁ S5 as s fiéger 1 0r2,
oxaééiﬁlq%lalkl}leo? Wﬁ{mﬂ&emja is %éfe@téa/but ?f he group phenyl,

4 oxa oxaz oxazolin 0Xazo
0 [ | yl .
pﬁg&g@ﬂnﬁl en}é{a?]tlhgyzlﬁ;ﬂ%%rm #ggg{)?]tlltpﬁ‘&%%e diY tri- or tetra

plaemt)tamdnydep@hdéfmyaafm;ﬂ anqzihpebaﬂ‘r%;l pi peri di nyl,
Bty?;'zg'wﬂérﬂpﬁ” Rl p%)aé%%ébpdva&yxm AGA g2

c':@‘é?r@aaﬁ%ééhe oR ' gé' %’. %I%I%hsyre@l (/c?‘oz B} alkylene-C(0)-
p)U RB! Lgy fblg%u' e nywi 4H%;(99¥ 'O’ )*all%}fr\ﬁl%b@m ris the integer

qU|nazoI| zI ny

qYigrxed L@y-Cy %IWI@rié—f{O’;;yd.‘q) bﬁélbalkyldf of ur anyl

tetrahydr0|squ|no i nyl t et r ahydr oqui nol i nyl ,

t et r ahytheedin Réhid hydregealray@fmnw(eaym )-akiyl a

hydr opyri di nyl , tetrahydrothiopheny?, tetrazinyl,

t 6) r aze(Gp-Ctalkylens-Hetj wherein yet is selested dutaafithe grquip acridinyl,
1,2,4-thiadiazolyl, 1,2, 5-thiadiazolyl

1azaindele; (ééﬂ-ayrdspgapyrldlnvﬁnamwlmldazom taaagpiragecanyl, azepinyl,

c et gy aBfinyd ezt 81, bzl A BeKeqihiatyrany.
t beatathidphehbi, bentbxa)zzﬂrylybentthIa&bﬁ[b)@aﬁtr}rézolyl benztetrazolyl,
t hi enoi m dazo thieta t hi omnl_PhoI i ny

t hesgaRAY!, b%wlggn@;ﬂlyln%/q{bawlybﬁﬂ carbazoly’l carbolinyl,

le I%ro?u%rﬁl gt;HorFlbﬂenyl ]cg?rho‘hn [Lﬁ’%?ﬂ?‘amfp’ﬁiﬁil'ﬁ ﬁg%g'@liﬂ'ooxazolmyl,

1d®,xézoM |damcaizy1yl ﬂ,gaild)t(mliangOI&dloaDlényhr&Mlgoto[aM]oxa-
tHiiadhi, 681 5o g cbefiofifoRh i stahydraturagy phrany!,

Zﬂjrﬂi‘%’g\gf' |H1|5€zcg;rdénﬁ %l@iolﬁwhdﬁylyﬁglﬁgﬁgﬂa H- mdazolyl indolinyl,

(r'ggllm)ll_ a?"lq}!"ea@-'ﬂl@@)ﬂ @mn'}nfurnnul nenﬂhrnmnnul mn-ndo-ynlul

- RIS e nligl Belfagh, Rnigroligont iptaigzoiy
OfsoRBASlyl, istixazolifyl - is6xaZ idirsyl smhﬁixhwﬁrm ketepiperatanyll v

of one
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anot her by R13, or 25 7) hydrogen atom Y is 1)
-N(R4)-, wherein R4 is hydrogen atom or-(Cl-C6)-al kyl,

WO20%/@¢@As-, 3) -C(O-N(R4)-, 4) -N(R4)-C(O - PCTHP28i)8/005187

Y is

-0-, 6) -S(On-, wherein n7is the integer zero, 1 or
2, or WD 2009/007015 PCT/ EP2008/ 005187 8 7)
-S(OMmN(R4)-, wherein mis the integer zero, 1 or 2,
Zis 1l) -(COC4)-al kyl ene-Het, wherein Het is
unsubstituted or nmono-, di-, tri- or

RS g o oo

- pgadiasgdlyh |1k, Memveatﬁ}ZRle W?eﬁﬂlxad:m;ollyée;nhﬁd*-omg@diamlgtn1 ,2-oxa-
Cl-Co ]

ChriteanyTed 2 oxHhialry. i nEagehany T ERraep il pastazinyl, 1.3-

h)bﬁéﬂﬁ In1&$-6%zmyl QQaﬁﬂDduWI Kok 0fin @)(af@yl oxetanyl oxocanyl,
ene- or -(Cl -C8)-al kyl ; 5)

pb;epa]zu)’\ngmy%m@ao(lmplnm, ph@)azn@;(l;zpm)otala(zyrm phenoxathiinyl,

%Eﬁf%zuﬁﬁ ﬂtﬁ%@aoz?@y@? %@1' O%lpﬁg,gm% ptegr)udlnyl purinyl, pyranyl,

g Jﬁ}f&!ﬂ)lﬂﬂﬁylab tazog! Wrﬁz@ly]/ |pyridagimyf) nyhd@dxazolyl
ove and i

s 15 unsu stltute or nono-, di-,
t evrﬁ@o'gu%%%qulupwdmht?@@éﬁd@ﬁtd'@ylowyr&vé MBF'HE}Y' nwrohdmyl

t By oA B ol W2 T oy R Moy, BBz, aubplinviPhH-

- qaﬁoﬁéihyalqlumwmwlcauﬁﬁ):ﬁ@myl, tetrahyldrofe@anyl, tetrahydroisoquinolinyl,
APty e ] Gafro bl b e anepyieh i ydioprisiny

2 fltfanyl r&hlo%he%g tet?éﬁ%gl(fa waégm ZS‘MM’éd(?éﬂS\{/I H923

t eger zer 1 or rovid
1ﬂ")|ad|@mly[:3)2 |§elhfad1@zajyil R)Z 5-thindiazahy ESt%ﬁEamezolak éhlanthrenyl

%%%'”Q ?;91 néj%é(w;( i I%u)\yl q%—thlagolﬂ m{azoq:“I thlz;zolldlnyl

- thid%JimyBthiefyf, kiietasA, l1l9ﬁe’noth|azolyl, thienooxazolyl, thienoimidazolyl,
thietanyl, thiomorpholinyl, thiophenolyl, thiophenyl, thiopyranyl, 1,2,3-triazinyl,
1,2,4-triazinyl, 1,3,5-triazinyl, 1,2,3-triazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5-
triazolyl, 1,3,4-triazolyl and xanthenyl and wherein Het is unsubstituted or mono-
, di-, tri- or tetra-substituted independently of one another by RS,

wherein R5 is —(C1-C4)-alkyl, halogen, =0, -(Cg-Cg)-alkylene-O-R6,
—(Co-Ceg)-alkylene-C(O)-R6, —(Cp-Cg)-alkylene-C(0O)-O-R6,
—(C-Cy)-alkylene—(C3-C7)-cycloalkyl, or -(Cg-C4)-alkylene-aryl, wherein aryl
is unsubstituted or mono-, di-, tri- or tetra-substituted independently of one
another by R13, or

7) hydrogen atom,

1) —N(R4)-, wherein R4 is hydrogen atom or —(C1-Cg)-alkyl,

2)  -C(O),

3)  -C(O)-N(R4)-,

4)  -N(R4)-C(O)-,

5) -0O-,

6) —S(0O)p-, wherein n is the integer zero, 1 or 2, or
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4) -S(O m (Cl-C3)-perfluoroal kyl, wherein mis the
integer 1 or 2, WD 2009/007015 PCT/ EP2008/ 005187 9 5)

WO-200®oaUp- al kyl ene- Het, wherein Het is nono-, PET/EP2008{005187

Zis

or tetra-substituted independently of one another by
aryl, wherein aryl is selected out of the group
phenyl , napht hyl, biphenylyl, anthryl or fluorenyl, or
6) phenyl substituted by -N(R3)-S(O p, wherein R3 is
hydrogen atom or - (Cl-C6)-al kyl and p is the

eger. R4V & f‘g@fﬂ% and
m %turegggr@r 5) Pn Qﬁizé"?z?ﬁ;%qg Its p yf3|8|(ra ogically
t al)er abl€y@4 L alkyRhelhét, mﬁ@theQOkua@matétpofmoﬂbesm- tri- or
to the conpounds of the fornula la, wherein 10 D1 and

metmsubemhtéwmldependenwm oné andhetblycd®RSne, brom ne
or fluor pe(;sfl uor oal kyl, 3)

@ (c1- %@r@tw@nséﬁ@f
(e))ggr §1o(rc%a ilrgfné F?%Ok(.‘A) \QTE;/Fieﬂenpiﬁ:n;Pe
“‘“ﬁte‘ttfﬁaﬁgﬁ%“t to@s“&h?#ﬁﬁé“pé%e A e anot her by

R;hzl V\ng?cg %) g¥l'eﬁeqb4F9f0)"§11 br om ne, fluorine,

oal ky CI- C4) - al kyl,

WF@'réﬁ)R@d) lanberRet ﬂd@%endéﬁ?ﬂ% %}n ahéhhéﬂ%r%@)hyaﬁogen atom,
-(CO CB) - al kyl ene-C(O) - O (C

1—~8p- %r@'k)ﬂ'@ﬂ@a@ﬂ@/)l-R S(Qp) M@Iw@g -QxRyor, —(20-Ce)-alkyl,

V\%EO? éarfﬁly)rgﬁﬂl e @/))-R§32| galorkyl wherein R6 is
%L)%Oogen atwr%k@)f—ét C43Nh2|r Z?/ln HS% is selected out of

WISyt REaSE D Hbroaldit one vt dazol vi

SRy Séﬁ“?{?y*'kt'éﬁéﬁ SRR o1 Cranyl 25
bepzot hiopie ‘PyélkylﬁﬁéZaWIaWeYém N&tdl detiled above and is

benztri azol benztetrazol yl enzi soxazol yl ,
bensulssttthi%izmi mbnog alih &ri-odrytetradaistitutéd imdegendently of one another
cgr gﬂ;’gnyl ,  chromanyl, chronenyl, cinnolinyl,
de¥ rochi nolinyl, 4,5-dihydrooxazolinyl,
dihpxaz | oxpl
19}( o g hglngt)lh%ﬁ gi#ngl ik rﬁogb 4)162)(2? c%rhtlegzzals#ﬁstltuted
6H|dap©nﬁedtly of anée mylother by —(Co-C4)-alkylene—(C3-C7)-cycloalkyl, =O,
édr of uro[ 2, 3&(] t et rahydrofuranyl, furanyl, 30
fcr( Q‘Qﬁ)l‘alk}"ﬁﬂq NrQiREI ~(GinCekalkyieng-O-Reiatazol yi

e
i ga ﬂgg%@h 2 &Szgzq‘ﬂfyi %reln I(isgtl Egg{%@( zero, 1 or 2, provided Y is —

ﬁgﬁuéng |nyI i sot hi azol yl, isothiazolidinyl,
azollnyl isoxazolyl, i soxazol i nyl,

I 4@xaze ¢¢403)Lperﬂubmmq/z,ctbri nyl, ketopi perazinyl,

Y and Z together are hydrogen atom and X is

1) -(C1-C3)-alkyl-CN,

2) —(C1-C3)-perfluoroalkyl,

3) —0-(C1-C3)-perfluoroalkyl,

4) =S(O)m-(C1-C3)-perfluoroalkyl, wherein m is the integer 1 or 2,
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nmor phol i nyl, napht hyridinyl, octahydroi soqui nolinyl,

oxadi azolyl, 1,2,3 5 oxadi azolyl, 1,2, 4-oxadiazolyl,
woRom/®7@gadi azol yl , 1, 3, 4-oxadi azol yl, 1, 2- ox®CT/EP2008/005187

t hi epanyl, 1, 2-oxat hi ol anyb, 1, 4-oxazepanyl,

1, 4- oxazepi nyl, 1, 2-oxazinyl, 1,3- oxazinyl,

1, 4- oxazi nyl, oxazolidinyl, oxazolinyl, oxazolyl,

oxet anyl, oxocanyl, phenanthridinyl, phenanthrolinyl,

phenazi nyl, phenot hi azi nyl, phenoxat hiinyl,

pkenoxa n _ Ri.per ; :

§Zri o ﬁ(t{)ud‘gun Igﬁéqgéytr %((Irr]\? élh%étg%pgﬁzﬂlonyﬁi' P& b tdta-substituted

nU@hﬂYbf oR¥ aeMer by ary P)(/l'/r?e?rélryé | Ry$dI&aet it of the group
yrl dooxaz pyri doi m dazol yr| dot hi azol ylI ,

p?hedxlllnyapht;btylt bmheny@lgjr amﬂmﬁyhmfﬁljopgny{ o1 di nyl ,
b1, BARAT gt B M i e Y Biekbgen atom or

[ e@é' 1 rahydrof uranyl ,
é]g)%reno?( oqw ngﬁuflﬂr?!yﬂ ot r6 'ydroqui nolinyl, tetra
in all h¥ dtdrBoisdnict®formb HidPmiGresaR¥Fedf Y hny r8fid, aand its thsiologicaIIy
hydropyridinyl, 15 tetrahydrothi ophenyl, t'etrazi ny

tolerabde saltel yl , 6H- 1, 2, 5-t hi adi azi nyl, 1, 2, 3.
thiadiazolyl, 1,2,4-thiadiazo|y|, 1,2,5-thiadiazo|y|,
1,3,4-thiadiazolyl, thianthrenyl, 1, 2-thiazinyl,

3) Thé.presémtarniémtion élsé'réfédt@gtmﬂ‘ie, ccf\n.fu&alﬁr*itlsﬁléf)ﬂh)iéI formula la, wherein
thiazolyl, thiazolidinyl, thiazolinyl, thienyl,

D1 andh D2t afgygach; wdsaaenaiom i | th| enooxazol yI

t Bieno 0 t i , thionnrpholinyl,
Xis tmo hléﬂ?c?ﬁ@% bydnm'cr)]pe)h%fﬁfo hi opyr anyl ,

12p, 3 HCpOperflddroblidl 4-triazinyl, 1,3,5-triazinyl,
1,2,3-triazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl,
132, 5- —Q(Céﬁ-@;wperﬂudroalhyii azol yl and xant henyl and
wherein Het is unsubstituted or nono- , di-, tri-

t 8) r a- soA (Qi&ﬁ)rﬁﬁﬂb@ﬁﬂ?@?ﬁ' | WhereibAds mﬁatnmerbyORB,
\fMBSIJE: ggg‘é}{%‘a"& & C&‘r}e r ’eé%l@ll Oré@ is l?rrmsorgstl?uted or mono-, di-,

_ Efb@r%g@%lu% t@ﬂ%d &goeRgﬁgﬁy of one another by R13,

- ( CO Ghherdil R B3R dHISrike ) bromfih® Auorine, oqm C3)-perfluoroalkyl,
-(CO-A) - al kyl ene-phenyl, wherein pheny

UREIPL 4)talkyd 0—(@ o-Ogy)akyleme-O-R6, —(©h-Cg)-alkylene-C(O)-R6,
tetra-substituted i ndependently of one another by R13,

Y-(Go-Op)-aikykane-C (D dr6) -F@ (Cq (hx)ﬂpeljblm@albyh —S(0)~(C1-C4)-alkyl,
or-(CL-CA4)-alkyl, 2) -C(O %;-C(O)-N(R4)-, 4'2
- WhrISinciefhe mtger.bor 2\;@—1@09(/’34&35;1 ylgne—(C3-C7)-cycloalkyl,

PCT/ EP2 08/0 -S(On erejn n is the
i nt egeW ZE718, éll d}ogﬁ% ’g‘%( Aky' wherein m
t he r .z is.1 -
' Bro. calCarigahitneHetohbbieif Hsies belegted;ayt of dhe gsgup acridinyl,
a e b
o BRI Mol Brallterh i geerin
Razetdinyl( &iridivy), -terigihigiazoly, CD)er@oREranyl benzothiofuranyl,
benzothiophenyl, benzoxazolyl, benzthiazolyl, benztriazolyl, benztetrazolyl,
benzisoxazolyl, benzisothiazolyl, carbazolyl, 4aH-carbazolyl, carbolinyl,
chromanyl, chromenyl, cinnolinyl, decahydrochinolinyl, 4,5-dihydrooxazolinyl,
dioxazolyl, dioxazinyl, 1,3-dioxolanyl, 1,3-dioxolenyl, 3,3-dioxo[1,3,4]loxa-
thiazinyl, 6H-1,5,2-dithiazinyl, dihydrofuro[2,3-b]-tetrahydrofuranyl, furanyl,

furazanyl, imidazolidinyl, imidazolinyl, imidazolyl, indanyl, 1H-indazolyl, indolinyl,
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3) -(C1-C6)-al kyl ene-O-R9, wherein RO is hydrogen atom
or-(Cl-C6)-al kyl, 4) -(Cl-C6)-al kylene-N(R10)-R11, 10

wouier®@7¢sR10 and R11 i ndependently from one aReUIEP20081085187

Yis

hydrogen atom -(CO (4)-alkyl ene-C(O) - R6,
-(COA4)-alkylene-O-R6 or -(C 1 -Co6)-alkyl, 5)
-(CO-A)-al kyl ene-C(O -R6, 6)

-(CO A4)-al kyl ene-(C3-C7) -cycl oal kyl -R5, or 7)
-(CO-A4)-al kyl ene-aryl, wherein aryl is selected out

Ofnogthglg? glhgpiﬂqdolg/ﬁsmd?éﬁa iyl i$ |§31§ﬁ‘¥ﬂn%| {yl <’i’gﬁlncﬁﬂolyl,

in aryl
t estmraadcﬂumlylstsctmdelgll usrudxwmirdwht?»qthmlzotyrheseﬁnhﬂzlm@dlriyy |$‘dIB|azolinyI,

\ﬁ%%&glzgltﬁigquogﬁﬁo sgﬁé_%&lé-gﬁégzogﬁ %t%p?paera%nyl
1n€8’rbhaﬁrﬂw' r?ékﬁttﬁbr%nyll Bc%'hlydfd@ocﬁ]lﬁ()l )| SOERfidZoly10] PB3-
mxturesthereo In any ratlo Its

pbyamalzolgl cla? Myoxeunazdyleﬁé&w@)@dlazglyl 4, 3Aexadiazelyt, 1,2-oxa-
ventl Iso elattL?321 o_.the co f.ornul.a

NERRY ol roé‘aéSBﬂ“ oﬁ’é??eé’t'me1 £ Pyl 1.3-

CBkazlhwen dabsaainﬁ;zl @kaiélmﬁ_yl n@xazoﬁﬁyﬂbxafﬁ;’»l, oﬁéta@#%canw
4) - 0- CH2- CHF2, 6)
vmgwmodmmfmanﬂmbmm gbmmnylwher)otbmwl phenoxathiinyl,

n
Wﬂ %ﬁé&ﬁ t%hthg?aifrmg&éété ntﬁyp@Fn gP gterl |n¥l Buneﬁlgpyranyl,
V\/pwaanriyl,RiﬁazslldmylppymollrbylOmrwolyf |pwldaﬂmyl pyrldooxazolyl
- Cl,-Cé% perf | uoroal k C):‘ﬁr
Qidhzigh PG 2 ST AGD Y ivhy BN BRIB VARl ciny!,

- BY
3Byﬁ§3diﬁﬁgylgpgﬁ5ghna§r I@Jpﬁﬁ W PRSI LinBbny S g BRbHedH-

humjitinywqeimjxallhblt qumunhd;mbbtetrahwidoimramdb@tnahyd&ﬂsoqumolinyl,
ﬁg}ydrr&i]megﬁ)lgﬁ:lro@ aﬁgdr&@y%@)a Z@Q*&éﬂﬁyﬁ%@“yqetrahyar%gynd|nyI
@t@hydr&}wldpqﬁ(e@/r, NetRinyl, teazolit 6D, 2 5-thPadiafnyl, 1,2,3-
thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thianthrenyl,
1,2-thiazinyl, 1,3-thiazinyl, 1,4-thiazinyl, 1,3-thiazolyl, thiazolyl, thiazolidinyl,
thiazolinyl, thienyl, thietanyl, thienothiazolyl, thienooxazolyl, thienoimidazolyl,
thietanyl, thiomorpholinyl, thiophenolyl, thiophenyl, thiopyranyl, 1,2,3-triazinyl,
1,2,4-triazinyl, 1,3,5-triazinyl, 1,2,3-triazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5-
triazolyl, 1,3,4-triazolyl and xanthenyl and wherein Het is unsubstituted or mono-
, di-, tri- or tetra-substituted independently of one another by R5,
wherein R5 is —(C1-C4)-alkyl, chlorine, bromine, fluorine, =0,
-(Co-Cg)-alkylene-O-R6, —(Cg-Cg)-alkylene-C(O)-R6,
—(Cp-Cg)-alkylene-C(O)-O-R6, —(Cp-C4)-alkylene—(C3-C7)-cycloalkyl, or
—(C-C4)-alkylene-phenyl, wherein phenyl is unsubstituted or mono-, di-, tri- or

tetra-substituted independently of one another by R13,

1) —N(R4)-, wherein R4 is hydrogen atom or —(C1-Cg4)-alkyl,
2)  -C(O),

3)  -C(O)-N(R4)-,

4)  -N(R4)-C(O)-,

5) -0,
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6) -S(O-, 15 7) -S(0)2-, or 8) -S(O2-NR4)-, Zis
1) -(CO C3)-al kyl ene-Het, wherein Het is selected out

woabhovteoigr oup 1, 3- di oxol anyl, furanyl, norph®Cirmp2908/005187

Zis

[ 1, 4] - oxazepanyl, oxetanylil pi perazinyl, piperidinyl,
pyrazinyl, pyridyl, pyrimdinyl, pyrrolidinyl, tetra
hyd rofu ranyl, 20 tetrahydropyranyl, thiazolyl,

t hi enyl and wherein Het is unsubstituted or nono-,

di- or tri-substituted i ndependently of one another by

RB) el RangFeilHaRsniph8ryerd ForBloral ky!

eny uori ne,

C25¢ r
(&O cz;a 2?@%@@ 80%@%?5%2?;@%9&6&% E}%rrzggen atom

on) - ( CL(CHCHidkylene-Het; wherdib Hetlik b elein€d @bolend Wherein Het
-(Cl1-C6) - al kyl ene-O-R9, wherein R9 is hydrogen atom or
- (sGInst®stitutéd lor mer)o-; dc,ltrle@) tetra-glbstiutgdribdepeidentiyOof one
2009 oog)o;ﬁ, PCT/ EP2008/ 005187 13 wherein R10 and R11
i A08 ¥y from one another are hydrogen atom
: laRAeRIOLORE: 1 - C2) -2l Kyl 9)
b0 ol RO AR SR
;DCZQC@Jd@)laak}ﬁeng@.ﬂgaxyl R5 5inall its

stere0| sonmeric fornms and m xtures thereof in any

rati o, wheckintR9 shysirogegiaterhlor —(Cqt@grblkgl,sal ts. 5)
The present invention also relates to the conmpounds of
t Ak f orthd-£a)@akyeeeN(R100RHhd D2 are each hydr ogen

@ggrelé) X s@&%{ czlmo;g%iﬁrt])r om r%eor% aBl T‘oégllﬁf%hi J@asp atom,
g @ %ﬁtﬁeﬁg%(g;)R@he(@d Q"%g@f’%tut eg@ér J(&1-Cg)-alkyl,

st tuted or

|5 epend®id -MyleRe-CIO)IRer by R13, wherein RI3 is
ch ori ne, brom ne, fluorine,

6) ( Cl-@)-Ox+dikyleneal0grCy)-cyEloBkyl-RE( ©f - O- R6 or
-S(O)2 (C 1-C2)-al kyl 20 wherein R6 is hydrogen atom
o7) - ( G Catdtylenearyl, wherein aryl is selected out of the group phenyl,

naphthyl, biphenylyl, anthryl or fluorenyl and wherein aryl is mono-, di-, tri- or
tetra-substituted independently of one another by R13,

wherein R13 is —(C-C4)-alkylene—(C3-C7)-cycloalkyl, =0,
—(C1-Cg)-alkylene-C(O)-O-R6 or —(C1-C4)-alkylene-O-R6,

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

tolerable salts.

4) The present invention also relates to the compounds of the formula la, wherein

D1 and D2 are each hydrogen atom,

Xis

1) chlorine, bromine or fluorine,
2) —CF3,
3) —-O-CF3,

4) —0O-CH2-CHF»,
9) —0-CH2-CiHp-CHoaF,

6) —0-CH>-CF3,
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8) Hetl, wherein Hetl is selected out of the group
pyridine, pyrimdine, thiazole or thienyl, wherein

WOH809/403013nsubst i t ut ed or substituted by chl or iPG#/EP2008/005187

Yis -

Zis

brom ne, fluorine or -C(OROR6, Yis -0-, 25 Zis 1)
-(CO C3)-al kyl ene-Het, wherein Het is selected out of
the group 1, 3- dioxol anyl, furanyl, norpholinyl,

[1, 4] - oxazepanyl, oxetanyl, piperazinyl, piperidinyl,
pyrazinyl, pyridyl, pyrimdinyl, pyrrolidinyl, tetra

h : e
"Y1 1 oBehhere RN 1 RYESIR1eq BPIEFA. Yraidbsiliba
t ri - subsleipeatedtly ofiepe adetherpydR13ne anot her by R5, WO

yar ogBRSERIBITS (e one driyine. TR Pyt Bh -G perfluoraaliy
(000 OO A ST RPER b I or i oo 15
e e ARSI opt (e Ch-aton, o

) - aHey], Wlﬁa‘r@hmetﬂi@gé@cfbd:@ut'éftHé‘b’r@QﬁR?gﬁ&iﬂ@ Byrimidine,

1-C3) - Al kyl 4 -4) - al kyl ené-
wth;amle oRrtienyk mﬂqelelnridetpe nasobsitutecor mtamt@ﬂmyrcfdoane

r@%e at on%< }8 C ) - al kyl ene- O- R6
© YO%\ W gc; C2) - al kyl ene-C( O -R6, or 6)
0530 CZN(RU Y vpBReif 4 wwbg% atoi ctlrhefhy

stereoisonmeric forms and m xtures thereof in any
rdlio, -@d-its physiologically tolerable salts. 15 6)

T pr {N ntion also relates to the conpounds of
Eg foférr@» k@()ev\/nera n Dl and D2 are each hydrogen

agpm XNHsC@)-chl orine, bromne or fluorine, 2) -CF3,

20 3) -0-CF3, 4) -0- CH2- CHF2, 5) -0-CH2-CH2-CH2F, 6)

-é) CH2-EF3, 7) phenyl , wherein phenyl is unsubstituted
nonog -substituted 25 independently of one

an t her gy R13 wherein R13 is chlorine, brom ne,

fV)JorlnS(O)p()Cl C3) - perfluoroal kyl, -0-R6,

8)  —S(0)2-N(R4)-,
1) —(Cp-C3)-alkylene-Het, wherein Het is selected out of the group 1,3-
dioxolanyl, furanyl, morpholinyl, [1,4]-oxazepanyl, oxetanyl, piperazinyl,
piperidinyl, pyrazinyl, pyridyl, pyrimidinyl, pyrrolidinyl, tetrahydrofuranyl,
tetrahydropyranyl, thiazolyl, thienyl and wherein Het is unsubstituted or mono-,
di- or tri-substituted independently of one another by RS,
wherein R5 is hydrogen atom, —(C1-C2)-alkyl, —cyclopropyl, =O, phenyl,
fluorine, —(Cg-C2)-alkylene-C(O)-O-R6, -O-R6, C(O)-R6, or
—(C1-C9)-alkylene—O-R6,

wherein R6 is hydrogen atom or —(C1-C4)-alkyl,
2) —(C1-Cg)-alkylene-C(O)-O-R6,
3) —(C1-Cg)-alkylene-O-R9,

wherein R9 is hydrogen atom or —-(C1-C3)-alkyl,
4) —(C1-Cy)-alkylene-N(R10)-R11,
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-C(O-0R6 or -S(0)2-(C 1 -C2)-alkyl, wherein R6 is

hydr ogen atomor -(Cl-C4)-al kyl, or WD 2009/ 007015
WOROIY/®P@I308/ 005187 15 8) Hetl1l, wherein Het, iPST/EP2008/005187

sel ected out of the group Pyridine, pyrimdine,

thi azol e or thienyl, wherein Het is unsubstituted or

substituted by chlorine, bromne, fluorine or

-C(O-0R6, Yis -S(O2-, 5Zis 1)

-(CO C3)-al kyl ene-Het, wherein Het is selected out of

the ngﬁ%rén?mq“aﬂﬁcﬁWWde EHAERY )}froﬁp?rﬁ’é‘%bmér’are hyfirogen

[ 1, 4] - oxazepanyl ,” oxetanyl,” pi peraziny pi peridiny

pyrazi ayom, piCq- ﬂw) salipyenerQiRBydr, —(By-Co)-atkyhy |
t et rahydr of ur an tet rahgdr opyranyl, thi azol yl,

tﬁDenyH@@&Mﬁ)ﬂéneﬁ@)iE Wwisubstituted or nono-, di-
or tri-substituted i ndependent I5y of one anot her by R5,

16) \Aheré%-q:@ alky! ﬁ?@r@@‘é‘?ﬁ .- (C1- C2) - al kyl ,
in all _itg%égroeg q&g f@ﬁ@s%hrg1 r¥1@;t tng%g in épb)ra% angl its P@ysnologlcally

tobra}ﬂgg)ﬂt@l kyl ene- O- R6, wherei NR6 IS hydr ogen at om or
-(Cl-CG4)-alkyl, 2) -(C 1 -C6)-alkylene-C(O-0OR6, 15
3) -(C1-Co) - al kyI ene-O-R9, wherein RO is hydrogen atom

r-(Cl- - al kyl 4) .- Ien N( 10)-R 11, .
5) kel e R eise el fe e Bo i PEE Bl 3. dhgrein
D1 afiy h2ogeresshydrogéR@tée) - al kyl ene- OR6 or -(C1
o -C2)-alk 20 5 (COC2)-al kyl ene-C(O -R6, or 6)
Xis - (100 @P%&'ﬂﬁypmm@;ﬁlﬂ fesioel - R5, in all its
sh re0|_ ric forms and m xtures thereof in any
ratio, 'its physiologically tolerable salts. 25 7)
The pregﬁmzsl nvention also relates to the conpounds of
the fornula”a, wherein Dl and D2 are each hydr ogen
atwm X(ﬁ(quZC 2t her are hydrogen atom X is 1)

-(Cl1-C3)-al Kyl -CN’ 2) -CF2-CF3, 30 3) -0-CF2-CHF2, WD
2609/ 00TBCHPCHECRRFS/ 005187 16 4) - O CH2-CF3, 5)
-S( O - CF3,

6) —0O-CH2-CF3,
7) phenyl, wherein phenyl is unsubstituted or mono- or di-substituted

independently of one another by R13,
wherein R13 is chlorine, bromine, fluorine, —O-(C 1-C3)-perfluoroalkyl,

-O-R6, -C(0)-0-R6 or —S(0)2-(C1-C2)-alkyl
wherein R6 is hydrogen atom or —(C1-C4)-alkyl, or

8) Hety, wherein Het, is selected out of the group pyridine, pyrimidine,
thiazole or thienyl, wherein Het is unsubstituted or substituted by chlorine,
bromine, fluorine or -C(O)-O-R6,

Yis -O-,

Zis 1) —(Cp-C3)-alkylene-Het, wherein Het is selected out of the group 1,3-
dioxolanyl, furanyl, morpholinyl, [1,4]-oxazepanyl, oxetanyl, piperazinyl,
piperidinyl, pyrazinyl, pyridyl, pyrimidinyl, pyrrolidinyl, tetrahydrofuranyl,
tetrahydropyranyl, thiazolyl, thienyl and wherein Het is unsubstituted or mono-,

di- or tri-substituted independently of one another by RS,
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6) -S(O2-CF3, 7) imdazolyl, substituted by phenyl,
or 5 8) phenyl substituted by -NHS(O 2-nethyl. in all
WOoi20e/@r@seoi someri c fornms and m xtures ther eofPCIIEPAINE/005187

ratio, and its physiologically tolerable salts. 8)

The present invention also relates to the conmpounds of
the formula la, wherein 10 D1 and D2 are each

hydrogen atom X is hydrogen atom Y is 1) -NH, 2)
-NHC(O- or 3) -S(O2-, 15 Zis 1) Het, wherein Het

PASALERSHS Aol By 00 O R 4498 0. ggony
| Rudtihe | LE FCYY-alyieHEC(0)IOLRES -0R6 NTIOHRBr her eof

inany ratio, and’its phySIOIoglcaIIy tol erabl e
salC§-CRCalkglenecd-R6yein, the termalkyl is to be
under stood to nean hydrocarbon resi dues, which have a
swrmrgmtR&imhydmgeara&oﬂr@ne(lﬁfqd04£mﬂ¢ypl es for
-(C1-C6)-al kyl " are drocar bon resi dues contai ning
122, S(CeCaakyne G EORom 6. o rethyl ot hyl 35
propyl, isobuty] i sobutyl, secundary butyl,

ut
teti ar{ﬁm&@ra'kaH?ﬁ RS, 'sopentyl, neopentyl,

et pd g B hyardGed afi o ieTehay AL hyar ocar bon”
rg{il due: i@\,&aélgwgg d‘sRZIOJ%ﬁl 5 or 6 carbon atons

I'en ch ds met hyl ene, ethyl ene,

PAPRARTE10 P s 68, O G B s

ene"” Is each a ¢
be(ﬂo-wamenewmwemﬁmo{mkmslm 17 The term

"- (C2-CB) -al ky nz " refers to al kyl residues containing
25)3, #(Co-Ga)-alkygnedHO)Ren@r and 1 or 2 triple bonds,

f I I d h h I -
p%gp%;ngo%ﬁr%%gﬁwi‘%eg u‘%é’é CI )agr et2_ )I;B%/ynyl .
in all Eégf%ﬁggogbqﬂ fgsﬁmﬁgg@c %ff(tgr%s e{ﬁ%rfin %%ﬁiﬁgﬁ%k%ﬁ i,g%nhysiologically

toleradl®8aItd.i ke cycl opropyl, cycl obutyl, cycl opentyl,
cycl ohexyl or cyl oheptyl . Exanpl es of

-(C3-C7)-cycl oal kyl , which are partially unsaturated,

o) TR el 80 o BUE ER EbelhEFRIEH I wheri

D1 aridiDRl drei sachnitigiregen@tan, meani ng aromati c hydrocar bon
. radical s containlng from6 to 14 carbon atons in the
Xis rilhg. ehlgripeeBrasninggnflyosi@ecal s are phenyl, napht hyl,

2) —CF3,

3) —~0O-CF3,

4) ~0-CH2-CHF 2,

5) —0-CH2-CH2-CHoF,

6) —0-CH»2-CF3,

7) phenyl, wherein phenyl is unsubstituted or mono- or di-substituted

independently of one another by R13,
wherein R13 is chlorine, bromine, fluorine, —O-(C 1-C3)-perfluoroalkyl, -O-R6,

-C(0)-0O-R6 or —S(0)2-(C1-Co)-alkyl,
wherein R6 is hydrogen atom or —(C4-C4)-alkyl, or
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10 for exanple 1-naphthyl and 2-naphthyl, biphenylyl,
for exanpl e 2-biphenylyl, 3 biphenylyl and

woot/phesyl yl , anthryl or fluorenyl. Bi phenyl PICT/EP2008/005187
radi cal s, naphthyl radical® and, in particular,
phenyl radicals are preferred aryl radicals. The term
"hal ogen" is fluorine, chlorine, brom ne or iodine,
preferably fluorine, chlorine or bronmne. 15 The term
"-Het" refers to a heterocycle consisting of 1, 2 or 3
r gS I . Iy g . « g
B Do, Wi Hiet, 6 scfelch Gt dfe brhfip pyadinkpyrimicine.
stiazdle dr thighyloivheheingdetip umsubsifeted oxyyfestituteddayl ¢hlorine,

anpl es_are acri ,-azaindole (1 H
%F&E!n@ng?W%Qf) @%éﬁ%ﬁzi m dazol yl, azaspi rodecanyl ,
Yis g@gg azetidinyl, aziridinyl, benzimdazolyl,
uranyl benzot hi of uranyl, benzot hi ophenyl ,
Zis b¢ NZoxapoh03)-aikyIer8Hdt whetelh He168 &bKeicaitdbi of the group 1,3-
benztetrazolyl enzi soxazol yl, benzi sot hi azol yl ,

cﬁrdxamiyylfuraftwl-l-marmmmyhén 4]:ax®zﬂpﬁwl quetﬁllrw‘rmpécazinyl,
chr omen ci nno ecahydr ochi nol i nyl,

S PSR RGRABY PAURYL BYGRIEIRY Ly Py Bl BRUp atAnydrofuranyl,
1téiré31y‘a¥<9;%ﬁ8bﬂll’ rﬁafﬁl e Ieéﬁd whereln Het is unsubstituted or mono-,

oxat lazin 2-di thiazinyl,
ddhmrtm'subs( tmeﬂ bm]depeedeaﬂwdf omeJ aapghe;r bydrany! ,

f | i |, ~1 1 | i d
R BB oot B b LE Bron.
H I,
8t (P53 B enl CROPOARELIARY PR Y
_gggc?ﬁo%m( ViendSOtREazol i dinyl, isothiazolinyl,

I soxazol'i nyl, isoxazolidinyl

ZWh%@éﬁﬁm is'Mdrolen %It’cbr’ﬁ&fraZ(CHy(t )-alkyr, IOhOI inyl,

napht hyri di nyl , octahydr0|squ|noI|nyI oxadlazolyl
129, 3- eé(awC}BadIWlene-E(m)ZO{R@dl azol yl,

1, 2, 5-oxadi azol yl, 1, 3, 4-oxadi azol yl,

13P- oxat@ niCy)aikylena-CR®M oxat hi ol anyl ,

1, 4- oxazigan yl . 1, 4-oxazepinyl, 1, 2- oxa2|nyl

1whesB RS hydroges atomyi—(C1dxaralkyhi nyl, oxazol i nyl
azol yl henant hri di nyl ,

ﬁbﬁan%@bﬁﬁﬁﬁkyeﬂﬁiﬁgﬂwﬁﬂvBhenot hi alzi InyIy

PRRBIA X DoBERER T N5 387D 2 nvdigoen atom,

PLEGHCH) Hlkyleiné €Y R @ryl(Cf%l)Jam{yl pyranyl, pyrazinyl,

pyrazolldlnyl pyrazol i ny pyrazolyl pyrlda2|nyl

pgy i doeé(a@mg,)lalkypanemwmzm yl, pyridothiazolyl,

pyridinyl, pyridyl, pyrimdinyl, pyrrolidinyl,

p9) r ol r(ﬁm&wiralk)plgm&mydghexylz%pyr rolyl, pyr rol yl,
gui nazol i nyl, quinolinyl, 4H quinoliziny

in all tﬁ% stasgeispRiaric faima @edi mixiynes th@&epéﬂyanw@#carmd itssphysiologically

dr oi soqui nol i nyl, tetrahydroquinolinyl,
tolerattb?%ra ydr of ur anyl , tetrahydropyranyl, tetra

hydropyrldlnyl tetra hydr ot hi ophenyl, tetrazinyl

tetrazoly 2, 5-thi adi azi yl 1 i adi az|ol
7) The pzequtﬂp\éqﬂtw@p relates to. wﬁ,%n%&tmcig of the ormula la, wherein

DA1 arid gzt arb R Jig d}hant hrenyl, 1,2-thiazinyl,

a2|n lazinyl, 1, 3 thlazolyl
Yand thagethyl' aret hydmglendatom,, t hi azol | nyl, thi enyI ,

: eta azol yl, thienooxazolyl,
Xis tﬂ enoRﬁMGQQEP&IPE@LletanyI, 10 t hi onor phol i nyl ,
th{ op t hi ophenyl, thiopyranyl,
5& ?$€%¥hj , 1,2, 4- trlazinyl, 1,3,5-triazinyl,

1 3 t I 1,2,3-triazolyl, 1,2,4-triazolyl,
3% 5- tggggldyq—":zl 3,4-triazolyl and xanthenyl .
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The ternms "oxo-residue" or "=0" refer to residues such
as carbonyl (-C(O-) or nitroso (-N=O. 15 The term
WO02009001015C3) - per fl uoroal kyl " is a partial or PETAIP2¢08/005187

fluorinated al kyl -resi due,16whi ch can be derived from
resi dues such as -CF3, -CHF2, -CH2F, - CHF-CF3,
- CHF- CHF2, - CHF- CH2F, -CH2-CF3, -CH2-CHF2, - CH2- CH2F,
-CF2-CF3, -CF2-CHF2, -CF2-CH2F, - CH2- CHF-CF3,

- CH2- CHF- CHF2, - CH2- CHF- CH2F, - CH2- CH2- CF3,

g:g Ctgj_gﬁégcpscl—lz CH2- CH2F, - CHz2- CF2-CF3, 20

CH2- CF2- CH2F, - CHF- CHF- CF3,

gﬂ §§j g3, - CHF- CHF- CH2F, - CHF- CH2- CF3,
- F2,” - CHF- CH2- CH2F, - CHF- CF2- CF3,
- 6)F- CE&(Q)J-&F 3, CHF- CF2- CH2F, - CF2- CHF- CF3,
- CF2- CHF- CHF2, - CF2- CHF- CH2F, - CF2- CH2- CF3,
- OF2- Cifaidaeisly|, subShitetHby @HRRY|, oCF2- CF2- CF3,

of) ¢ nopBEnruRl ik N SOyl o are the
in all ﬁggtgrggfsaoes 19 {rﬂg r?pﬂas'%i)ﬁ tsﬁﬂ%&{gg?ﬁ éﬁgh%tgo I:do '858 )ﬁ/ologlcally

ba;ld@bue/gglnéromthe respective unsaturated ring
system The nanes here only serve to describe the
ring systemwth respect to ring size and the nunber
8) Th%g)r&@nthﬁ\tl i 285 re%@esafbdth%hﬁirﬁp&&cfg btheRBRhlia03S wherein
["al ne ove, for exanple group can be
D1 anzchﬂiirareaho@rhymogémlatqmunsatur ated or aromatic, and
. thus@ge derived not only from WD 2009/ 007015
Xis r@ggg PBB5187 19 the before-listed heterocycles
Yis th)emseLNﬁs but also fromall their partially or _
conpl etely hydrogenated anal ogues and also fromtheir
nmd} e hiNHIG(Qpoat urat ed anal ogues if applicable. As

exanpl e conpletely or partially hydrogenated
aégl oguggaiﬁ' the before-listed heterocycles from

Zis W% ﬁgﬁ@%&ﬂf ﬁg?{éd?@%%(mte%&ﬁng))t Iﬂg%ﬁﬁdé@’ ﬁllo'rﬁ%, HyPHRd Piperidinyl,
pyrrolone pyrrolidine, tetrahydrofuran,

rahy t hi oph r.op di ne,
irahygé meg ﬁeproﬁl"if‘éigﬁﬁ "l -1, 3- di oxol ane, 2-
in all {58 | A A% ect R
E? §-66§8'§8mé&5°rfg,'mi aé‘dJPWéFPS &e@ofa%?aszmo andits physiologically
tolerable3sald azol i di ne, perhydro-1, 4-di oxane, pi perazine,
per hydr o- 1, 4- oxazi ne nDrphoIine),
2, 3-di hydr obenzo[ 1, 4] di oxi ne,
3, 4-di hydr o- 2H benzo[ 1, 4] oxazi ne, 10
per hydro-1, 4-thi azi ne (= thionorpholine),
As usedrﬁerérrpmmmﬁalkyhlédb ibeeundegsfordabimean hydrocarbon residues,

2,3, 4-tetrahydro-qui noline or
wh'chlh@v&:,a &m&&fﬁéﬁﬁtﬂ o @@qferanéheﬂeExammeé;afpr v (G@etGalealkyl” are

SRS B BTSRRI A LB e,
propWQ%bl&W Eht)il’nisebutgl f‘s%ﬁh&é'iyaﬁut?meﬁ BRy BGIW%@?‘H@ |s$?eﬁfyl

f or mul ae la can Bresent |n t'he

neOpmtyb 1eethytpiromys Bexyl, %@r@mtbﬁ ulybonpeshexyl EuxamelefScfpm

Cr 3RS PR B SR R SIRE SR F L o, 5 or 6 barbon
atomd MR HivoXbvaflibohds SuRH'SS MR Rthylene, propylene, butylene,

nantvlana nr hawvwilana
pentyienc or neXy.Cne.

The term “-Cq-alkyl” or “-Cp-alkylene” is each a covalent bond.
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and m xtures of enantioners as well as to pure
di astereonmers and m xtures of diastereoners. The

WO 200%000016n conpri ses m xtures of two or nore PCT/EP2008/005187
stereoi soners of the 20 fotrimulae | and la, and it
conprises all ratios of the stereoisonmers in the
m xtures. In case the conpounds of the fornulae | and
la can be present as E isoners or Z isonmers (or cis
isomers or trans isoners) the invention relates both

The téﬁnw{%ée")] iy V' refdid tBEﬁ]@I fediGOBESNAMING 2, B/ £ 5 or 6 carbon

Xt u rati os I nvention al so” conprises

atom§|ahd fokn @r;mélbfbnagr 6t Xaniple RGP sidiead BiHYMyRE -

Di astereoners, including E/Z isonmers, Can
propycmeyl é’epmpamw(q propargid) ondibuitynydl i soner s, for

e o3 B AR AR e 0B SRR P 2 87 g
carbo?é%tgﬁ{ufll %c@%ﬁgip%@egﬁw rbr\fémtﬂq@'{n{l pg\?rﬁ >§{I oP}Syloheptyl

Examples beH€arey)-cydahlkyl, alitich aa'ﬂpmtreny upSatmdaﬂexd afe grdupsesuch as
acids nr hasps Sterpnrchemrally i inifnmrmmni |nds
cyclopénteny! cbmynlohemyl wdrich can beapordeasbvieeanytarbapatoy.

The (RN 18 B aS BELFah g b R0 4iBBo B PB s Hdsaining
from 8¢ 1 EF&%GBSA %Qﬁﬁéﬁn tr?é)mﬁ’@yEmhF@sccﬁldryl radicBteephéhyl Snaphthyl,

of the conpounds of fornmulae and |la are nontoxic
for exaanple 1-naphthyl ang Ryraphtihyi iphepylt fepexample 2-hiphenylyl, 3-

e 8FYEGRRRT SR CALINohl) ARG RThaRals Sy acicals
and, mqmaimulgr @hehy| fadicals ang peeferredarploadicags.oup COOH, are

or exanple alkali nmetal salts or alkaline earth netal
The tein {SA568N IS ToTEGAFDIOT o8 Promipst[dedifif REgfeably fiuorine, chlorine

or brdmpiResi um salts and calciumsalts, and also salts
w th physiol ogically tol erabl e quaternary anmmoni um
The teons-Hett hefars tocd haterbbydle canmistingwf dr 2 or 3 rings, in which one or

mor AR, 10 L e PR M i
out oﬁ%@ B&p Wty Qen@r@ﬁﬁhy'@@nﬁkﬁes aré aERYMY|, aFaliiole (1H-
hy am ne, rletnzaam ne, ethanol am ne or

pyrromvadmyl)hgmbﬁwn zply&mmplmdemylcagemuxdsazmdlaylnearldlnyl

benzigflsadyio BERESUE kR b, o afificerifbebBREcin,
benzthtdZotyl, BeHztEX20TPI, BehkickraizB/, Btizisoxakzelyl, berlsclisiazolyl,
hydrochl oric acid, hydrobromc acid, sulfuric acid,

carbazpiy,i4aHrsatbaziolyiheasbabinyl cchremanyl.sthramenyb cipnaliayl,
deca%rg%m)h Ia&'Sdc?h r%o§5%6lﬂ{vl Cdlg‘féiﬁ)(lstb@(aQﬁwf oIrgnd‘foxolanyl 1,3-

acet , oxal' T c “dci
dioxo&le 3 mdlcbxz)[atﬁ qoxamlnﬂylpeam 8 2 -dithiapingl, am;dirofwo[w-m-

ey TG 3%%@1 lf%uaééﬂ%; b oy Cimidazeiyy indany!,
1H- m@%i@lgp'in d?l\‘n?mr‘lc%h ?‘I 118@ Idls\?gghﬁéfﬁfhrﬁﬁ‘llgécmﬁmanyl

cont’ali
isoindazlolyénampbelmylwsobmmnd |goquqm9hnyh isbtmazsolw lsQMaaoildjnyl

isothigadinE IeckRoMT s PR 4RI bySRERE | 2reprerRMvl siipiberaziny
morp%@lﬁ%ﬁ;uﬁgr{th%lhﬂ bbdh§afoisdQUinSHFRRI X dRYz oA TP N8 g adiazolyl,
1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2-oxa-thiepanyl, 1,2-
oxathiolanyl, 1,4-oxazepanyl, 1,4-oxazepinyl, 1,2-oxazinyl, 1,3-oxazinyl, 1,4-oxazinyl,
oxazolidinyl, oxazolinyl, oxazolyl, oxetanyl, oxocanyl, phenanthridinyl, phenanthrolinyl,

phenazinyl, phenothiazinyl, phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl,
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formulae | and la with an inorganic or organic acid or
base in a solvent or diluent, or fromother salts by
wOoa0d/@noiexchange or ani on exchange. The pr ese®CT/EP2008/005187

invention also includes al8 salts of the conpounds of
the formulae | and | a which, because of |ow 25

physiologically tolerability, are not directly

suitable for use in pharmaceuticals but are suitable,
for exanpl e, as internediates for carrying out further

piper i Nu;ﬁl%'nd'ﬂw rﬁélrtﬁgf g&?ﬁ’nyl%g@?ﬁ#%ﬂﬂl gfp}?f Jrgfolhné/l pyrazolyl,

pyrldpneplapgtldmxazfolylpwmaulmrgazowlj ;yyrtctdtbnaablye payaidirgyl, Mldyl

pyrimiY L BYTOIIRYs Bb TGl GRORHaBYTB I ot BON e oV gl auinazolinyl,
qU|nJI|ﬁ§/m4|I-ﬁSuuhoﬁﬂP|yl| EU|rﬁfx§hﬁM38uiﬂﬁ€m¥h?Stéifatﬁ%'r@ﬁl?aﬁﬂat

be present he conpounds of 'the fornulae 1 and
tetrah\yadroﬁoqherpllnyinteirahydmwnolnml detrabydrofurapyhdetrahydropyranyl,

e L YR R PR
1,2,3itArada I 21 ly4 HildiazBRN ded Suhtadiffolpiodi 3, 4 \Riadid=oRN d@thnthrenyl,

nltrogen atom or uaternlzedrln ni trogen atons in

1,2-thjaziay dy%lhl@llgylol]Fﬁsthlaﬁngleﬂ&mlaép )tlothj@a%ml thiazejiginyl, thiazolinyl,
. 0 ]. r

thieny SRR, BRI B IS RRENE i i ficazalyl st

thiomasplesling, Ethlolpheaolyl fthlobhenw; ﬂ’uﬁﬁyr’én?he B- tnazlayl 1,2,4-triazinyl,

per manent ositively charge
1,358 RERY e HREOY oI S0RBEONof 2 haReR 22 Srrigrelyh 4,53 4-triazoly
and %ltﬁéhy?rl mul t aneously contain a basic group or a

positi'vely charged group and an acidic group, for

The terasfidxo-sesidne donfecQjrreter tandsiduesashokas aarbapy! (6&(0)-) or nitroso
N= so be present as zwitterions (betaines) which are
(- ‘kewi se included in the present invention. 10 The

The tBFRSQCY Cg)’ﬁ@ﬁldﬂ?oélkﬁo EEL dr@otﬁ!l?ﬁﬁéﬁﬁﬁe@lfalk I- reS|due which
preparat i conpounds of the fornmul ae

can b@'@bﬁ\@daﬂr@m’@bmu@@@ueh aB‘@R?;JrTWHHQS -0H edmrmﬁﬁe I
and la can generally be prepared by coupling of two or

-CHFR@HE of r-&tretHp K,0rCHpiC ki3 neCHbLOKK) ,-Chtp-C dan-Gfey-CF 3,
deri ved retrosiénthetl cally fromfornmulae | and la. In
-CF2t@GHF25 -6FedaHati off Ha-CHe CEgnp &t € HiT-CHfe . f e iiptGldF1CHF,

and la_ it can (generally be advant ageous or_necessary

-CH2rGHpHeF 3o dk Ble- Hzr%Fayn%P#erH  r$dieCRakEsi onal
cHaR BaREse R Chat Et EBrCEREFS. R eI RG.
-CHAGREEBRES ST O R 52 e oPECT RigrEigE ™

-CHFSEROT IR OU@ﬁF'@#%kLgiﬁ’g”tCP#eéFﬁ%ﬁEFme' SERIF- @Fah

con Into a groups, I tro groups,

-CF rms{Fk@HF NVEFLEOHFOE A RM- mf @H UpF 3, PCPLECHLITHELOUPS
2(or bl OCgI ngFgroups) ?hat 2 %senftzon ?unct ?onal

-CFo@TloCHHPCLOHS- @F%ﬁF&t-@EZ Oﬂg EHngﬁlﬂZ&F -CF2-CHoF.
al I yl oxycar bonyl (Al loc), tert-butoxycar bonyl (Boc),
benzyl oxycar bonyl (Z) and 9-fl uorenyl net hoxycar bonyl

The 5 TRB SRy P ThE BB B AR R AT Bt names
of un§&rated or aromatic ring systems does not imply that the Het groups could only
be derived from the respective unsaturated ring system. The names here only serve to
describe the ring system with respect to ring size and the number of the heteroatoms
and their relative positions. As explained above, for example a Het group can be

saturated or partially unsaturated or aromatic, and can thus be derived not only from
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25 be used to bl ock hydroxyl groups. Carboxylic acids

may be protected as esters for exanple nethyl, ethyl
woaep/wenzyl . In particular, in the preparati oRCIHEP2608/005187

conpounds of the fornulae 19 and I a building blocks

can be connected by perform ng one or nore

condensation reactions and/or addition reactions such

as am de couplings, e.g. by formng an am de bond

between a .in rarhnxvlir ar-iri nrni in of nna m

hydrogenated analogués and-also from their more hlghly unsatuﬂated ahalogues if

applicsblé; AS Piampcsof compleidly S pogialy ysio Goasct cBENta dhs of the
beforms?&pﬂéﬁg%b%mﬁﬁﬁﬂféﬂgé %5%?% gﬁ’d Bilay %@he—ﬁ* hé:t’ngc%ﬂc group
H2N NH2 - O R8 R7 (p\/) of “bui | di ng

may b¢ dekivedthe fadloingroiaycbe mentllovedapwrranne RyBolidige, fetrghydrofuran,
Y-, 7.2 X . R14,.wher ej nd R21 are

tetrah\iidifohenth gvToR it GefiaPydiaRy AtRe pibshifng, 4 digioxolane, 2-

imidagblire, ﬁm&mem&w@rﬁm@n 3-oKaYEIN 1336%4z0li@ined @, 5-dihydro-1,3-
activated ester, or m xed anhydr i i de, or any ot her

thiazejet I \Balhéarodiging, @§fm@§9’r1t ﬂﬁigoxartﬂnmnﬁéameacpemydw ly4exazine (=

Xyl r t

morpBBARE 4 3-Ginditdhetobf ARG s A SRRRD S BAC0M 4ibBlifte,
perhy;dmom mhla%mea( rthmmdsb rlplhobma) geghyﬂ?oamp|amd|ddohw1cdisomdoline,

etween the . c oxylic aci erivative depicted in
1,2,34tek3 ?‘ ¥d[q-Auinegne 98 1 P@vgfztedmﬁr%lﬁ?ﬂ‘éf@@? n formul a

10 IV and an ami de bond or ester bond between the

carboxylic acid derivative depicted in fornula Il and
Optic’ahgeabniveltzar@oomomsnme’sedt inthemompaunds dfttbe omnulaad and la can

indepegBaI aEeain oiles Haveds Soplialrathm e coifigitansh ol fampounds
of théfé'ﬂﬂ%léléjﬁaﬁﬂ Ief eanmBeastele®f tha fddi of ﬁ&i‘é’é’h‘&rﬁtl&né@ or pure
certain structural uni tS are conmmer ci al éraval

diasteseomats los in thaifory efepdures df esantiomens Aol Wastereomers for

exam B AR G o AR, TRE S1RRe BIHEo TP RS e Bhca gpgriomers

and mixRireg ¥ enbatibmessas kdlll &otd purehifasteteorérs dmEmixtures of
preparation_of the conpounds of fornmulae | and la_the

diastergpptindEhe fnveniion compriagsdaixtyres of v @r megrepeeraaixarmers of the
I
formLLéeé i%ng:g%sée |t c% ée@.galfor'l%l:tlgg%?ﬂ#%é@{@&%ﬁ%%ﬁ'ﬂ%egrﬂ%ures. In
case awe:oompunddgbf thfofrmulad band la ean bel preéémtaamﬁtnsmﬁbvs orZ
the roomnunrls of the fnrmilaa Il] anri rrﬁ
isomers {QF ¢S {SNers Pt ans |somerg3 the invention relates bothto pure E isomers
and pure Z isomers and to E/Z mixtures in all ratios. The invention also comprises all

tautomeric forms of the compounds of the formulae | and la.

Diastereomers, including E/Z isomers, can be separated into the individual isomers, for
example, by chromatography. Racemates can be separated into the two enantiomers
by customary methods, for example by chromatography on chiral phases or by

resolution, for example by crystallization of diastereomeric salts obtained with optically

active acids or hases. Stereachemicallv unifom comnounds of the formulae | and 1a

can also be obtained by employing stereochemically uniform starting materials or by

using stereoselective reactions.
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and the resulting internedi ate product may then be
linked to a conmpound of the fornmula IV to give a
woompwand of the fornulae | and la. After any PSTGP2008/005187
reaction step in WO 2009/ 087015 PCT/ EP2008/ 005187 23
the course of such syntheses protecting and
deprotecting steps and conversions of precursor
groups into the desired final groups may be carried
out and further nodifications may be nade. Various
r
Phys%ﬁd&f&ﬁl& ntHEa‘rQQI@ Jlt% Jttné ct)gr{ edgglbg? reni'l.lﬁ\géo Ta(rg% 18844 nontoxic salts
that arelmhqslnﬂ)glmﬂllyfanoapltamej mqm:l‘tltlaiaapbagmad:etﬂmaﬂphlllli@hiwsalts Such

h sKi h f f
salts herBeRgaS ahihesforias bpRhiA coRlginia A0k Bl xample a
carbo%?{z%r‘r?ggu ngbol?'y argel ?Xé%l@afkéﬁ?né@f SO Qkéﬁ\é’eaﬁh nfetal salts

ormula I, activating that
such aarsediym isalta,cpcniagsmrrpsalp& @hagresiymi saltsiand calgiuneaalts, @nd also

salts }%itggﬂar§tc§%q gﬂ'@&tﬁ%@?’%‘oﬁ% ent SUCh AR n? bc?nasr SI?C% agntec{ramethyl-

ammghlhﬁpaf fé@r)é'eﬂ%ﬂé’m%dﬁwﬁﬁ ah@'a@d a@ﬂltléﬁ salts with ammonia and
N, N - carbonyl'di azole like N, N - carbonyl di-im dazol e,

phymglogg:ajydqliem]blgaqrgamplaénmes such as methylamine, dlmethylamlne

tnmeﬁﬂa&ﬁ%gng%?{%ﬁ%e@yﬁﬁ@fyah‘] ﬁ% E%ﬁ%ﬁﬁng%n ine 9 trls 2 BX C{xgethyl)-amine.

Basm(@’r@'ll] cohtdihéd irathbesrnpdbunds of the formulae I and la, for example amino
1-yl)-1,1, 3, 3-tetramet hyl ur.oni um hexaf | uorophos hat e

QTOURSI-WRW'd'W IEOURS, &P BFIG additiprysalts far examp ee‘ﬂ’ﬁ‘? inorganic acids
r 0

such 83 BRI 858 nyaRBole Aoy oA Rl did; il 263 phosphoric
acid, ot dthsorganid ddnboxylmaamdmgndisellfamblamd$sludaabcﬁmyrhib(acid acetic

aci d der|vt|ve th an 0 canpound .of the fornu
acid, PRafcAC Pl BORd A S0 M BE 9y kg A0kh 7IGIAFI, benzoic
acid, ?ﬁHIé‘l@ a%PdWGHﬁ‘F'lcVH&@ tﬁrtﬁﬁé *é%?ﬁ/ 'rhé’thﬁﬁéé’ulﬂﬁ% Q@ld 6rrb-toluenesulfon|c

ticuldr a carboxylic acid chlioride, which can be

acid. ﬁhepmesehn inventiwpalsatiecludep amd addition ealts oficempounds of the

ar boxylic Ld and or__exanpl.e, thi.on chl o .
formugE P4 R oPfiin, e iexHRETR, g tiaig B us Wil i pb two acid
equivaldits. hyI ester, ethyl ester, phenyl ester, nitrophenyl

ester, pent afI uorophenyl ester, nethylt hi 0 est er

phenylthl o ester or pyridin-2- yIth| o ester, i.

f I

SaIts‘Mftchﬁ)ogjgﬁgg)g Bk ?c;rrrmgerl gé@?é %ﬁé ﬂgr %Jt%ﬁ]ua lﬁx/lf@&tbﬁﬂa%mdethods

knowh o thesepskitiedn m%the%rt dbr aRampés by sombariihg Eocordpburdiof the
for exanple in the presence of an aprotic sol vent

like
formulRer ARG I AR ISTGBIVEYT G GamEIAyHs OF A% FAejvent or ditent, or

from ﬁfh%'? 'sgftﬁyﬁtééﬁos F#]xgﬁ% e ro? gﬁ% é!)k(ﬁﬁfgz?%x*rﬁ@ ér%@@mventlon also

includsnadt salis/ef therconddf)ds dfi thedoemulae |@ndelaswhich, because of low

f h sol S. i
oy A SR80 e RGP B0 MReBSEb iyt e
swtalﬁ@ fUr @Qaﬁﬂﬁé‘ Rntérmbdiaes fBKéHﬂFillﬁ’gfd&'ﬁ‘nﬂ‘iE}* cHetmlcaﬂﬁoHﬁlcatlons

hnilinn tenperate i1re of sol vent or diluent
of theéd:@'opdwpdfndf the formula@ lsqrat | orca@stamm materialgfobthe preparation of
ant ageous to add in a suitable anpunt

ce
phyS|8E)gbq,§il 6¥'em'8 S§J§l liary agents, for exanple WO
2009/ 007015 PCT/ EP2008/ 005187 24

The anions of the mentioned acids that mav he nrecent in acid addition salte of the

p-L L R ~ - [ ———

compounds of the formulae | and la, are also examples of anions that may be present

in the compounds of the formulae | and la if they contain one or more positively
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a base like a tertiary amne, such as triethylamne or
di i sopropyl ethylam ne, or an alkali netal alcohol ate,
wonetnoasssodi um et hoxi de or potassi um tert - bPCOAIPAE8/005187

for adjusting the pH or nautralizing an acid that is

formed or for liberating the free base of an am no

conpound that is enployed in the formof an acid

addition salt, or an N hydroxyazole 5 |ike

1- hydroxybenzotrlazole or a catalyst |ike

i

Char g S T RPN o0, sge Bl & 4 TR IAER! U foriia (alkyh’
bondedolna the pasitively charg:a‘d mitrogen donis onquatesnieed bimgdstragen atoms in

as source literature ar ibven in vario .
heteref:&ﬂ@aﬁraupaf Brasnecs! 4 pREpoilpR e ratude  paiida contains one or
e?%i&@@cﬂﬁ%r@b@ﬁﬁbﬁ& lof anfde§GivalentPas cWJh@x‘ i¢hs, if it contains
ons 92.” 10 Protective groups that may still be
one qyrmg@wpermanemlqusdu@)scmamupa Ilkhénajbylpmrnguo Compounds

o e F4P 86714 0o TYBERLANg BBFR T B f By

charged giduplaidA agidio§itupy wmaﬁaplefan énmsﬁﬁd gréiip and a carboxy
protection of an am no roug can be deprotected,
|2

[
grouna capRie Pedresenins RWitteRions (Betaines)wyhich ase Hkewisepgliuded in the
F ids (e.g. hydrochloric acid, trifluoroacetic
presqjltti dg. ﬂ%@ al ready expl ai ned, 15 after the coupl i ng
reaction also functional groups can be generated from

tabl e recurso roups. In addition, .a conver.sion
The F?fﬁts%”td”}.’aﬁ@/@?fb?'é@ﬂ@[ﬂtg tq BIacespes ok RIePacation Ry whighthe

comporinbs & t& forMUISE PWAd Ffé A€ DBESnabIB. @ﬁ?%ﬁﬁdgo@d& Qﬁé I9(5}‘mulae I

m xture contalning a final conpound for
and laeanl gengrallyabe pmmr&dd:yamcmphsgnﬁrtWed)rmpomtfdagménts (or building

blookif 8 sahifindera ttsuh BBl irpi o tigd PR n thE

prepai-’réﬁ@ﬂi’ betheacémpbbﬁé¢ BetheCOfPRIE S |DR cRHIddrepaly s Ng
known nmet hods such as crystallization,

adva@uaggﬁus efNepassaY in the eewisemiibe sintesisctoriptradues functional

groud . r%f ISQW@'@&Z% ﬁﬁ(ﬁ#& red n%‘i‘r glg}\gg)rr &éﬁreer g%gﬁg? gsg?n&}ess step,

in themoﬁm;ffméwnsbys whidhhgre Iat’mmhﬂérte@llrﬁtbhhé Idesireg |fundﬂamwngroups
nmet hods such as am no acid sequence anal ysj s,

NIVR,
As eXamRIRG Of RERCUSHRIGTONRBICYENP ms?ura%mayeb%@mﬂpaed Which may later be
convé:r]f@d b %Hl&?@#guﬁg@r%ﬂg a%%%bﬂm% h@ onvBfed into amino

npoun ornulae on accoun
groupm‘ Hrb'@cﬂhg grogys rrblotcking graugs) thatman et present en functional

rouRsainEide G ivh dE DU berih Yo ArPTY (ATPE) ié'r?t@%carbonv'
(Boc)bﬁéﬁiyloili{/b' )ﬂQZﬁQHM Sﬂh&@hgﬂ\ethbxy drb8hyINp %@gféféctmg

nr rlarivati7atin rhira anntln
groups ﬂonammo and-amidino groups Ester, alkyl, aryl-and silyl Qroteetmg groups may

be usgf)f BIaCk orEXKraLbs SEAY 6 AoE TRk DauBRERE AR Rsters for
exambiélﬁléﬁWIaéﬂhgﬂan@b@nkﬂ”DVm of the chiral auxiliary

roups 009/ 007015 PCT/ EP2008/ 005187 25 The
In pagwlﬁsuwdbedﬂepw@trparqmln%@omp@wads@f thenfaseulae | andda building
blockg fctanede b&mrxéc‘?%% &9 g@&rrmlrﬁoﬁ%%r/ g?@% Oco?wtehggtlgrﬁ feactiofis and/or

acidrc or rou
additiphyeactiors swdh as taﬁh@é @bhﬁllngsalet@ by forming an amide bond between a

carhoxvlic acid groun of one huilding black and an amino groun of another huilding

block. For example, compounds of the formulae | and la can be prepared by coupling
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The preparation of physiologically tolerable salts of

conpounds of the fornulae | and la 5 capable of salt
WOr009@reIsn, i ncl udi ng their stereoi soneric foPeI/ER2608/005187

carried out in a manner k@own per se. Wth basic

reagents such as hydroxi des, carbonat es,

hydr ogencar bonat es, al koxi des and al so ammoni a or

organi ¢ bases, for exanple trinethyl- or

triethylam ne, ethanol amne or triethanol am ne or

alternatively basic amno acids, for exanple |ysine,

Qqnltﬁgne or arglnlne the carboxyllc acids form

st £1all 10 net ajlz E{hkall garth metal or
SUbsHI,N
c npo nds’ of thé for

msalts. If the
| amdHIl a contain basic
g@oup stable aci ggdddi ti salts can be prepared
uskgg strong aci ds e. g oth inorganic and organic
aci such as hydroch or|c hydr obrom ¢, sulfuric,
phosphori c, mnethanesul fonic, benzenesul fonic, p-
I sul foni c,
of buidjh#% exglcgaf?nﬂ%gorsﬁf P%(rqukeﬁ?rl f1’'uor onet hyl 15 sul foni c,
acetRt$ oxallc, tartaric, succinic or trifluoroacetic
R16aci dhare SU|tabIe The conpounds of the formulae I and
e pe aIIy prepared by coupling of
H,N com TdX of fornﬁl Vito
(4-carbam m doyl - phenyl ) -mal onam c acid VI which is
PHepa a4 by standard procedures in three steps from

CONMEr Ci alé%lgv avaj | abl e starting 20 materjals as
wherein|R2Q pad &2 1 aresivdependenty/froneach ptheraObl, FG-Glazdogether with

the cdrggbtat prmkr{prieh o3 YCREAF e e Riff Fipyfac) or any

othergtivgfdészpd‘dﬁ-réﬂumrﬁgr@n%éIréé\'ﬁldrﬁifzthé darﬂoﬁill(cl?:ld athitoupling
am de co + - (I

reagesieand X Y\mdz%m@@ﬂﬁ@e oy Eobolad boed 26 As an

by mﬁérﬁjﬁeéﬂ%h‘n , it dirhakhér IEH&M‘?PEFQ dﬁﬁhﬁﬁ&é BRd HhREEN Bhe

oxyam 'ne as precursofrs he am dino group can
carbdqulcuaeld derivative mepicted im ﬁ:frmdimllbaad thes diHA-graupedepicted in formula

IV and an amide bond or ester bond between the carboxylic acid derivative depicted in

formula 11l and the NH2-group depicted in formula V.

The starting compounds of the formulae liI, IV and V, and other compounds which are
employed in the synthesis of the compounds of formulae | and la for introducing
certain structural units, are commercially available or can be readily prepared from
commercially available compounds or by analogously procedures described below or

in the literature which is readily available to those skilled in the art.

For the preparation of the compounds of formulae | and la the compounds of the
formulae Il and IV may be linked first and the resulting intermediate product may then
be condensed with a compound of the formula V to give a compound of the formulae |
and la Alternativelv, the comnouinds of the formulae Il and V mav he condensed first
and the resulting intermediate product may then be linked to a compound of the

formula IV to give a compound of the formulae | and la. After any such reaction step in
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amdine is then carried out as the final step. The
resulting synthetic plan is illustrated in schene 2
wof2009/a0n@sconpound of formula la: N\ O O\\ OPOT&R208/005187
coupling NONaCHto MH/2NOHI H N\ NOH ~ OO0
Jt1IA X NH2ZOH 2N O O --1 HHY,Z HH X [ YiZ
reduction H2, Pd-C 5 (I) schene 2: Am di ne precursors
are usually the corresponding nitriles. For synthetic
reasons it mght sonetines be advisable to do the

the cbﬁégséf%ru%ﬁtéyﬂfhés‘ésgd}%tﬂbg'd?ﬁi débr%fé’ctm?ts‘i’é;\)/eﬁﬁé%n%rsmns of

e synthesi’s or st conveni en n on
precurast gmuagentotthertm‘sared finad geoupst may Ibe carried owk and fgrther
. ens_dur i n synt hesis. Several nethods for the

m°d'€933¥‘?§‘§d?%5 the cyanide to the anidine are

Varioks @@herélhﬁeth‘bﬁ@'f@ﬁtr@ formbhed ofl aR&iRIeBbrid Bab BSR 'bfe' émployed in
chem stry of the transfornmation and the potenti al

the symthesisxfitoe sompaundsiaé formuae il @ngl lagre wtpﬁ sorwelhknown to those

skilefy 3 8 8, {38 Bt £o pEBHNE Ehémisink AF| dhide w0 tHiinastep can

favorably! b@éﬁﬁlbd%lﬂ%ﬁ}l érhpkbf\: r?‘ a eadrearybaylicnid, . td @ compound of the
nitrile, followed enation of the

formuig dil. Aajivating Heat qafb@ﬁélc acid gequnmprelesably in sity, by meags of a
custoﬁ@aﬁ?}wgﬁnﬁ% I?‘%%eﬁﬁ sh%h lég%.ea gg&qﬂhﬁ&gﬁﬁé aj cgclohea%llc%b(ﬂqiiénide

react
(DC Q) diigepripymarioodimidet(D4C), saraageNcN' d¢arbohyldiazstelijee NN'-

carbog MBS RIR) QNS e G eng e hricasbonyugehylene)-
amin@) P04 Q]Stlbf;r%nbgtﬁ\}lGrorﬁumnC{bf}Sﬁuor%BerJ%‘erqrd(?r(?saz%%@nzotrlazol-

nmodi speci al residues unct
1-yl)-3s1,3 @Ftetremethgjugrmum h&xafhlgrtmhuslphates(HAszm Olﬁ)lbmfﬁrmlc acid

ester i ST CPPrLEY (ke of SO0 et A Gy Sitfiond¥, or

prop y}@ﬁdﬁiﬁoﬁlc a6itl & hytli8e PHESBEYS A0 reacting the activated carboxylic
benzyl oxycar bonyl', 4-net hoxybenzyl oxy- car bonyl

acid WtMXwaﬂb@wmm@mmmdwﬁye formauizdy| Aarara@@tl;nnd &an also be
formeagagyfg%qigggn %’?‘é %:@a\\égghg rv@ %%?r&mgra%loallﬁl}/de, in particular a

carboxylic acid chloride, which can be prepared in a separate step or in situ from a
carboxylic acid and, for example, thionyl chloride, or an carboxylic acid ester or
thioester, for example a methyl ester, ethyl ester, phenyl ester, nitrophenyl ester,
pentafluorophenyl ester, methylthio ester, phenylthio ester or pyridin-2-ylthio ester, i. e.

with a compound of the formula Ili.

The activation reactions and coupling reactions are usually performed in the presence
of an inert solvent (or diluent), for example in the presence of an aprotic solvent like
dimethylformamide (DMF), tetrahydrofuran (THF), dichloromethane (DCM),
dimethylsulfoxide (DMSO), hexamethyl phosphoric triamide (HMPT), 1,2-
dimethoxyethane (DME), dioxane, or others, or in a mixture of such solvents.
Depending on the specific process, the reaction temperature may be varied over a
wide range and he, for examnle, from about -20°C to the hoiling temperature of the
solvent or diluent. Also depending on the specific process, it may be necessary or

advantageous to add in a suitable amount of one or more auxiliary agents, for example
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t he procedures given in the schenmes and exanpl es
below R15 R16 Y_ Z HZN\ X (V) CH R14 |In general
WOf0ngen7ersal | zed am nes of fornula V can be pr ASAVERI0($)005187

many routes described in 2he literature. For exanple

a suitable precursor for the amnes of formula 10 V

can be the correspondi ng acet ophenones Va which are
commercially avail able or prepared according to the
procedures given in the schenmes and exanpl es bel ow.

a baselfi é‘ﬁi%ﬂ}@ﬂﬁ@%u}:’ﬁ gEQPSm#rgﬁ%%@gﬁgg@I%tpﬂgmine, or an alkali

correspondi'ng am’'nes
metal aldoloolates sach resst Saxhiumrrmetaxide enpodtagsug tert-butoadey for adjusting

f. Bl i i L .
the pRGHsIaliAIGRo# RO (Bal BB 8o dbeBliey Meshigp Base'df an amino
compdUAHEE s EBBYEH ML dfarfasidi ddtfich §ait Ar¥ar N-HyRfroxyazole

exanpl e sodi um cyanoborohyd ride, sodium
like 1thydioxybsnzotiadojel ori aleatalysHiikerd-dimetizyl@anirgpyriding Details on

et 5 880 17 e BN R B ape formation
of anidé@bohd¥3 and @estebchdOad\Wielirdzaddured Yiteratlird e glfvefnqwalri@us
e

V can be prepared froma correspondi ng suita

standasg seferrncss like, fargxamplecdrMarchhy\dvaased irganic Chemistry, 4th ed.,
- ion via the corresponding enam des.
JOhngg'gééﬁ %égs%c%?grgbt he possibility of enantiosel ective
Proteletivks gerupat that meaypdtihben gredent irethengriod uctsi ststhinelddd ithencoupling
catalysts in conbination wth hydrogen and therefore _
reactign argi{han rerneved valaReridPropedurese Fer gxamepre. dgiitduityl dgotecting

arouft 1 BTy & TR 8RN A BuE A 504 i issiog o an
amin®gid ER220& O aegdiectad, i ey ednverteédXinto-the 8Mirlaomem dydigatment
with sl?r%sn%' adids %g.tg'. hycli JLRG NS , trifGetoa25 il aCid) “As already explained,
after the coupling reaction also functional groups can be generated from suitable
precursor groups. In addition, a conversion into a physiologically tolerable salt can then
be carried out by known processes.

In general, a reaction mixture containing a final compound of the formulae | and la or
an intermediate is worked up and, if desired, the product is then purified by customary
processes known to those skilled in the art. For example, a synthesized compound can
be purified using well known methods such as crystallization, chromatography or
reverse phase-high performance liquid chromatography (RP-HPLC) or other methods
of separation based, for example, on the size, charge or hydrophobicity of the
compound. Similarly, well known methods such as amino acid sequence analysis,
NMR, IR and mass spectrometry (MS) can be used for characterizing a compound of
the invention.

The compounds of the formulae | and la, which on account of its chemical structure
occur in enantiomeric forms, can be resolved into the pure enantiomers by salt

formation with enantiomerically pure acids or bases, chromatography on chiral

stationary nhaces aor derivatization hv means of chiral enantiomerically nure
compounds such as amino acids, separation of the diastereomers thus obtained, and

removal of the chiral auxiliary groups.



Y- Z 1) H2, Rh.-cat, chiral H2N X |ligand, heat or
p-wave (V) 2) aq. HCI schene 3b: There are nmany
WOK200%#070k8ys described in the literature to symOTaH20@/005187
acet ophenones of formula 2%, for exanple they can be
prepared froma suitable hal ogen precursor VII 5 (for
exanple Br,l) which after transfornmation to the
corresponding Grignard reagent is trapped with acetic
anhydride as illustrated in schene 4. Ya Z 1. i-PrMBr
The cimefauhds of (g Torndes SRR acen i belat P RREE dhm or, in the
case pf thespredenceof acigicot basjc geowps, sonvaédedintdb phyaidlogjcally tolerable
functionality like -Br,| or OIf and al koxyvi nyl
salts.¢ rjal kyltin reagents by means of a Stille reaction
The p?é‘ﬁ’ar%ﬂgﬁ%‘ﬂ@ﬁ%loﬂfd|9él&ctg¥é"r5!éﬂ%(s;b‘ﬂgédf|déZr‘i[SéUrﬁﬂ éfrlhé ‘f&‘h’i@ae | and la
5 capalile of saitznatid, nmlenng\thelr)ste(refabsonmﬂ@e‘mans is carrled out ina
ophenones
manrief Ep@REHAT 35 Wit PSTEdpanctis tighyie BRE R dessoabpngles.
hydro@éﬁea:rb%atés HRSEISPHR bRD SRR BS ovgrlic 69§§§ ifBpdxarmple
he Titerature. For exanple a Suzuki-coupling can be
trlmet@wwom;t@@thutamm@. ehanolasnivg o teeth@nelamipe i alteagativelydpasic amino
amds%g% 8917 n%T /o'?ﬁ‘%rgﬂglo(ll%%%?ne e %ng%rxgﬂ?gcf?is form st%ble alkali
t:orresp nd| ng cou parvner’bear uncti onal

10 metall akalin€eartBrmétal Gﬁ)pﬁenaﬂy mtﬁtmaéd(hmmoaulmrsalt@ Iﬁtheacompounds
Neglshl oupl i ng can be e Ioedut|I|2|a‘%
of the(fPﬂHH@!?zﬁHE] laeQntai basic gEOuRs stakig asid 2 F'°%§3"3 can be

prepa??%%?@? fﬂ'c%% é&g§ %’Woﬁﬁ indr Ian CZ%(cpgogaglé a%‘ ids sych as

hydrochloric, hydrobromic, sulfuric, phosphonc methanesulfonic, benzenesulfonic, p-
toluenesulfonic, 4-bromobenzenesulfonic, cyclohexylamido-sulfonic, trifluoromethyl-

15  sulfonic, acetic, oxalic, tartaric, succinic or trifluoroacetic acid are suitable.

The compounds of the formulae | and la can especially be prepared by coupling of
compounds of formula V to N-(4-carbamimidoyl-phenyl)-malonamic acid VI which is
prepared by standard procedures in three steps from commercially available starting

20 materials as illustrated in scheme 1:

\)I R2|\ \
il il M

H, triethylamine

)\(i 1. ammonium formiate, Pd-C, H, NH R7 .
T /t% 2. NaOH HN § o o

T1|\T/
2

OH
H R R2

(V)

amide coupling
vy + D U]

scheme 1:
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/ Suzuki-coupling Y Y- Z CH3 X = aryl, heteroar} O\
Cl,Br,l,0f + X-B(OH)2 (vVa) CH3 5 schene 6 Y- Z
WORdex@r915/ Y- Z 0 + X-Zn-Hal ogene O\ | X CIPCBEPR00GDN5187

Negi shi -coupling Y CH3 CH3X6X = aryl, hetera (Va)

schene 7 The acet ophenones can be transfornmed to the
correspondi ng am nes of fornmula V as described above.

10 Alternatively, the before nentioned cross-couplings
can be carried out wwth the corresponding am ne

As ar@!aft@@uﬁl‘vé’rs@tdb'lé’b?t?é@l@dvdﬂrﬁ/‘aﬂ@eé Waﬁ%for(rWSi@arﬁbmeYas
precurswsofdba @rmld@q-mnup canybe gsed Xrhe GBBve(smrthe precursor to the

amidiggyiS e, chRied Qs tiedial bide, i HsiinB sy tetic.§8R s itystrated in

schem@ RTeRé CBEhpunedfFefmllaniker can be 15 prepared by
many ways described in the literature. Schenme 9 is

"Sjust to illustrate one yyseful strategy. In this
ctO afi phatic al cohd phgnols can couoli
N VWONZB09/ 0070 P20D8/ 005055 A

nucl eBphi|iCﬁl Sptacenent o N1 Dabl el eavimg—group
on the acetopHtenone (e.g. F,Cl) "in conbination wth

strong bases (e.g. KF, NaH) F,Cl strong base / y- Z
Y01 + Z-OH O\ x CHSCHS (Va) Yg@OH schene 9: 5 The

l— op|®en s can be transforrred t the correspondl ng
*: es V_as NH,0H M /k@

reduction
H,, Pd-C

U]

scheme 2:

Amidine precursors are usually the corresponding nitriles. For synthetic reasons it
might sometimes be advisable to do the transformation to the amidine in any later
stage of the synthesis or, often most convenient, even on the last stage, therefore

eventually circumventing problems during synthesis.

Several methods for the transformation of the cyanide to the amidine are known; the
choice of method depends on the specific chemistry of the transformation and the
potential interactions with other functional groups in the targeted molecule. Particularly
useful in the present case is the well known Pinner reaction or the nucleophilic addition
of hydroxylamine to the nitrile, followed by hydrogenation of the hydroxyamidine. If the
latter method is used, it is as well possible, to use the intermediafe hydroxyamidine in
e. g. coupling reactions, doing the hydrogenation on a latter stage or the last stage of
the synthesis (as illustrated in scheme 2).

Amidines and hydroxyamidines might as well be used in a protected state. Amidines
and hydroxyamidines can be modified by special residues, which will function as

protecting group during syntnesis.
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descri bed above. Alternatively, an acetophenone
bearing an hydroxyl functionality can be used. G oups
wo2oeew7415en be i ntroduced by standard al kyl at iPEMEPAGISHG5187

Z-Cl,Br in conbination witif a 10 suitable base (e.gqg.
K2C33) or by standard M tsunobu al kyl ati on (DI AD,

PPh3) using aliphatic al cohols as coupling partner

(Z-OH) as shown in schene 10. Z-Cl,Br, base Z / CH

ya, YOO\ I XCH3 Y=O CH3 Z-OH, DI AD, PPh3 (Va)

Kot s 0 KA SBT3 SFBEIES G ahlEarvami

acidsdikevighentogtartioeyb eenzgloxy canboingl, Yiamethaxybeaaglexpicatbonyl,
representing an nitro i nker be repared b
methhEHATRAY. GlCRveRben beneor Gaceit 0. 1 thrg

respect am nes can be introduced by nucl eophilic
di spl acenent of a suitable | eaving group on the
Coma@mdﬁohfefmnela(\é age efitheccpmnmercialiiyiavailable atiprepared according to
th dout a. sui. t?wj ase as _shown II 0y %0 schene 11:
epP“ﬁ ures ayenzn iy eRNENSRIA Ko BRER P YNH 0\ X O\
X R T or Reating CH3 CH3 (Va) Y = N WD 2009/ 007015
PCH 22008 005187 31 schenme 11: The acetophenones can

be trang red To t he c(g;respondl ng am nes of fornmula
\ S éd above. )Acetophenones of formula Va
in th¢ casg . gf Y representing an sulfur |inker can be

prepa?é‘d by many ways described in the literature. In

th| ect odi um sul phi de NaSH can be
In GeBAa oy BRI B AIES P SoITulB e PR BOTRIGPBTCSbY BIPoheutes
descﬁ@@d ﬁpﬂﬂ%ﬂﬁé‘ tire: $or Exgﬁpi ARRithBR r(e'c[] %lf h@%‘mﬁ%@ of formula

be al kyl ate y strong ectrop
\Y carn be |tlalesotrespmdlbg an:etapffemonpal\!aawmﬂlm m&tedmsedciail)oasailable or
tions wth tic halides

AR A0 6 e : b8
p"ep%r & f‘i°88 2t BEPC@;?“fGFFeg'é(GBH” hef "rFB?ﬁ&‘&‘Q 98‘&".’1“9 P PgIOW.
Such%‘é@é&eﬁi&i@s% 82h BestPshsomaed fo frRASGIr&spoMdiky aHiinédbeformula V
oxi di si ng reagents ge.g
by means of a reductive amination procedure employing an ammonia source, for
example ammonia or ammonium acetate, in combination with a suitable hydride donor
or hydrogen in combination with a suitable catalyst, for example sodium
cyanoborohydride, sodium triacetoxyborohydride or H,/Pd-C, H./Raney-Ni as

illustrated in scheme 3:

R16 R15 R16 R15
Y—Z NH,OAc/NaCNBH, Y—Z
o) X = H,N X
R14
cH, 14 CH,
(Va) (V)
scheme 3

Alternatively, amines of formula V can be prepared from a corresponding suitable
halogene or triflate precursor by means of an Heck-type reaction via the corresponding
enamides. Enamides offer the possibility of enantioselective hydrogenation employing
for example chiral rhodium catalysts in combination with hydrogen and therefore an
enantioselective entry into the class of molecules of formula V. This strategy is

illustrated in scheme 3b for compounds of formula la:
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15

oxone, KMhO4) to the correspondi ng sul fones (schene

12): F, A 1) NaSH*H20, NWP, heat / SH O x 2) aq. HC
WOQ0N9/M701I6H3 CH3 Z-Br,| , base or Z-Br,|, Pd- ®&T/EP2008/005187

ligand, base. heat Oxone 8-Z Y- Z X OX OC CH3 H3

Y = S02 (Va) schene 12: 15 The acet ophenones can be

transfornmed to the correspondi ng am nes of forrmula V

as described above. The invention also refers to

conmpounds N (4- Cyano-phenyl)-nal onam ¢ acid et hyl

ester, N-(4-Cyano-phenyl)-mal onam c acid,

N-[ 4- (N- Hydr oxycar bam ﬂgoyl ) - phenyl ]- 20 nm am ¢

aci d et hy| tey a&d N X

' doy phenyl H mal onanmi ¢ agid,

her e ates—l—n—t—l're—p'r-ep-aratl on
ha'og;%}?pQJﬁds of formul base, Pawdat. aligah® 2009/

PCT/ EP2008/ 005187 BeatGhri p-atavey of starting material s:
Am nes or al cohols to be coupled to the mal onate,
contai ning asymmetric centers, can be used in chiral
or racenic or Ner Z st er eoi $pHgrRi.-¢atr ohiralcl udi ng
al | ki ndﬁznf 5 The i nvmgmpm,ealt ﬁﬁptxﬁé@é es to

phar maceuti ¢caf s~whi ¢ conprlse an effj gagl ous anount
of at |east:zone conpound of the for. ?lél and | a

and/ or of a phyS| ol ogl((\/a\l l'y tolerabl of the
h rsbounds of the formulae | and |l a and/or an
SC e'gﬁt onal |y stereoisoneric formof the conmpounds of
Therd BRe v wapsl dedcrih & /i ﬂh@fhté\#altlhke&o synthe3|ze acetophenones
phar maceutical |l y suitabl e. and siologically
of forprlla Vap far exapmpledhey caa&emre@aeemvyr@m dsHibablgdiglegen precursor Vi

or o FTRMERD 8 P A0y 1 SEROUBAARE Gy resgen

trappedagwi adeterantsuirideead ilastwatediihachetnees. directly,
within the extrinsic tenase conplex (factor Vila

asgQci ated_wi th nenbrane-protein cofac yssue
/f@:}Yorzas a sblittyMgBsubuni t, or
X o X
Br,| 2. Ac,0
CH,
(Vi) . (Va)

scheme 4

Alternatively, acetophenones of formula Va can be prepared from a starting material

Vil bearing a functionality like —Br,I or OTf and alkoxyvinyl trialkyltin reagents by

means of a Stille reaction and subsequent acidic workup as illustrated in scheme 5.
OEt

Y—7Z 1. Pd-cat, Sn(nBu,) Y—Z
X - 0] X
Br,I,TfO 2. HCI

CH,
(Vi) (Va)

scheme 5
Acetophenones of formula Va in the case of X representing an aryl or heteroaryl group
can be prepared by cross-coupling reactions well described in the literature. For

example a Suzuki-coupling can be employed utilizing a boronic acid or boronic acid



15 indirectly, by inhibiting the assenbly of factor
Vila into the extrinsic tenase conplex. As a
wocosmausnce of this inhibition both substrat ®ETaP2008/005187
factor Vila, factor X and f9actor I X wll not becone
activated, prothronmbin will not be activated to
thronmbin by activated factor Xa, thronbin generation
will be inhibited and therefore coagulation will be
prevented. 20 Because of their factor Vila inhibitory
, : .
ester A o e B AT BTy Boh b D o dnctiotafly fhe 2GR Brl-OT as
illustrated intdahente@b oxxaaNpyishi-Eouplinghédrubecnmglopéd atllizing an organo-zinc
. coagul ation (or _blood,clottjng), and,fibrinolysis and
deriv i’ BouPlhel Rirtie s AETQasgEhBIEBS A or ophyl axi s,
of ~di seases such as, for exanple, cardiovascul ar
rder< thronboenbol i ¢ di seases or restenoses. The
o ungs of X-Cher,If@ifmul ae 25 and la and their
physi i ﬁ'i)zcal ly tolerable salts can be adm nj
CHni mal s, preferably tb\ri‘;amm#cﬁcat,and in part
humang, as phar maceuticahNs for therapy, 00 Xaxi s.
They can be adm ni stere LE , orlin m xtures
¢t hyovie- &not her or | tﬁéging??ﬁ]pgwghar neeeuti cal X = aryl, heteroan
Arations whglowernt enteral or par entewg)
adm ni €kBraQTén and ich contain, as active
cgonstituent, an effective anount of at |east 30 onP
ri ind of the fnrm ilae |l and In anti/nr its
SChe’Hﬁ@ci ninnicallu tnlarahla caltc and a
pharmaceutically acceptable carrier. WO 2009/ 087015
@8/ 005187 33 The prepgwrst i nvention t oré
rel ates tx-zmgaleggmpounds of the for 2 aixd | a
and/ orClBREPIf physi ol ogi cal | ?Qeéi%i_g&?p%e salffs for the
cHroducti on of pharnaceuticalsfor i fhi bi t iaM) of X = aryl, hetero:
factor Vila or for influenci ng bl ood coagul ati g, or
fihyinolysis or for the treatnent, including therapy
schemfd prophyl axis, of said di seases. Exanples are the 5
The dcetddHEInes candidltranarrmedrtodhs @bAespondiRgAFRiRes P bnula V as
di seases or restenoses. The present invention
descrihgd akovre rel ates to pharmaceutical preparations

10 AerrfiER 15 B oy RineRE o sBBIYs. fap B caffed oBitn the
correporsding aghindlalngatiplog maplotected ersionl tiferebh(soherid gal | y
acceptable carrier, e.g. one or nore pharmaceutically
Plezcarrier substances and/or additives. 10 The

ceuti cals adm ni stered orally, for
M n tﬁg%%l'gﬁpmogf pills, tablets, |acquered

tered_to
ar 1

blets, coated tablets, granules, hard and sof Y—2Z

@1 atin capsules, sol utNONgros§XbiHiRg erm}’_lz% on X
suspensarons or aerosol m st ~Noh,

ho r, cgn also be carried out rectally, for exanple _ ‘
in form of su[pj)\gosi téries, or parenteral |y for X=anl hetero
H,N¢e diBEf fe’f12§ ly, intramuscularly or (V)

ubcut anéouslTy, in the form 15 of injection solutions
&H,i nfusi on sol utions, m crocapsul™®s B 488 or
scheh@®s, or percutaneously or topically, for exanple in
the formof ointnments, solutions or tinctures, or in
Acetopheapnga pé forrtia Madihe casetafd reprasestingsamgsyaerlinker can be
A Ut I I .
15 prepslBAEY TGP YBve BRSBTS hpBRl L SSPBARE RGptsq st one
useful strategy. In this respect, aliphatic alcohols or phenols can be introduced by
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known per se and famliar to one skilled in the art,
phar maceutically acceptable inert 20 inorganic and/or
WOoogETEIscar ri er substances and/ or additives PETRP208605187

in addition to the conmpounsls) of the formulae | and

la and/or its (their) physiologically tol erable

salts. For the production of pills, tablets, coated

tabl ets and hard gelatin capsules it is possible to

use, for exanple, |actose, corn starch or derivatives
nucleBFlIEHsplodafentotd phfanigledift ofod BAthS pefidpgnone (e.9. F.O)
in combpationtwith stsorg basés (é.gr KexNapl)e, fats, waxes,

sem solid and liquid polyols, natural or hardened
ils. pSuitable carriersfongpasehe productio
i ons, for exanpl e E§; ¥eHKbh sol ut Lons

al€ohol s, glycerol, polyols, sucrose, igMert sugar,
C}E' ucose, vegetable oils. Suitable carrier 5ubstarnces
or microcapsules, inplants or rods are, fof exanple,
hecggfl ynmers of glycolic acid and 30 lactic acid ThP

SCNeKat macPUti rnl nr Pnarati nnc nor mal | y rontnin ahni it n
The dretéptdivnesAante trapsiteingditodhe cbfrespoRding dimidks idiformula V as

formulae | and la and/or their physiologically
describgcbab@¥e salts. The anount of the active ingredient

of the formulae | and la and/or its WO 2009/ 007015

PCT/ EP2008/ 005187 34 physiologically tolerable salts
Alternativeby, dn;u@p%;}staéﬁfmbéariﬁg amhgbrmxy| furictivnalith @an b’lé)ﬂﬁed. Groups

: refera rom]l to 500 .nmg. In ition to the. .
z Ca'ﬁ%‘?ﬂxﬁ% intgrEge #b/sSt%’F&%fH@”F@?“ﬁr’JT%Sa%S'PQ%g"bé Iy RAMpynation with a
- j [ h Gl I appi i

sutaly 3 Hebe R AT by Stadd AR akyIat0n (DROZPPHS using
aliphatanaledholsras aoupling astieir (Z\(2!d) asishows,infschemeath®l e,

fillers, diél l?rt garants, binders, lubricants, wetting

agents, stabi'lizers, emulsifiers, preservatiyves,

wet @ers, colorants, flavorings, al T Zer s,

keners, diluents, ‘
'%izers, agents

or achi evi ng adebot ef fect,

CHgents or _antioxi dants. They can al soapnt ain two or
nore conp6l DI Rife 10 fornulae | and | a and/or
t heir physiologically tolerable salts. In case a
schefd%aceutical preparation contains two or mor e
The dcetdHendhedlcan e translorAed!to M cbAebPEndiRh ¥rhine8 oPformula V as
the ‘i ndi vidual conpounds can aimat a specCific overall
descried akevd.ogi cal profile of the pharnmaceutical

AcetdieRBL88 o8 Ryafuia YA TRs Fash ol o iente i) Rtat BRRI G inker can be
prepated byanhey Grags tdagribedmethediitefatLen tistreéssact, ddinkecan be
flexibility permitted with respect to the choice of

introdiged thyt niaieephilic diselasemantied @ yiitableleavinggnone an e
I arg . Of At r gl .oV t [ i cal .
acetepafiond % oo PP CACh SR R MNLE iRl o LBaBIT bl 88 ghown in
scherhbusl:al | ows the sel ection of such desired conpounds.
Furthernore, in addition to at |east one conpound of

th ulae I and la and/or its physiol ogf talyyz
i abl'e salts, the yhuembeutrsal prepa bns can
o @ cont @NHone of—mere—other=t her@pelitycal’ly or

\I r Ophyl actical ly activerirRgh&@hgnts. Ascinhibitors of
C,.fsactor Vila the conpounds of the fornulae 1 and lya mnd
their (Va)
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physiologically tolerable salts are generally suitable
for the therapy and prophylaxis of conditions in
wowheate7alie activity of factor Vila plays a rolPeT@mP260805187
an undesired extent, or which can favorably be
i nfluenced by inhibiting factor Vila or decreasing its
activity, or 25 for the prevention, alleviation or
cure of which an inhibition of factor Vila or a
decrease in its activity is desired by the physician.
scherhé 1qhi bition of factor Vila influences blood
coagul ation and fibrinolysis the conpounds of the
The dcetopiemenesaan beatransformedrto tivd goirespondiaglamines ef &rimeula V as
@ﬁ%{s are generally suitable for reducing bl ood
descril€t 3PONE- or for the therapy and prophylaxis of
conditions in which the activity of the bl ood
coagul ation 30 system plays a role or has an undesired
Acetaphieannes of fathiula Veaciarthe @ase i Yy repeeserting arsulur linkey can be

prepaif &Y BenGNAYE dhsPHbBR MM HefRuts dp BSSGORA! sadiymyparogen

sulphideENBE PPk Ba @b e tS HEPRIBe & sdRsHIE ek gh&up on the
physi ci an. A WO 2009/ 007015 PCT/ EP2008/ 005187 35

acetoppenene ¢e.gubj @t The resudling suléides ran betalkylated bystrong

clecE RN 1S Bl 1 o 6 (UENAB Rl Lyl 34 LA coupiing

reactiohf evith arnaativuinglidels. Theauifidasngereratedsbpthesieadragheraiethods can
tolerable salf thereof, as well|l as pharnmaceutica

in a sgeapdSian %9xidmde%wg*5r%ioefywﬁb§$ﬂm? NG TARARS (© 9
oxong, mﬂd#?tdaﬂ@/ %:grré}gg%bﬂ?rﬂogfé@%erfet%r gé’cﬂe?rlléﬁég : Za t

t'hereo can atnent o

abnerAhIC!t Iy wandwrsi ,Donmmt ihesr, acut e syrqeaitti al

i ctj on?) aatdilovascul ar di sgr de upst abl e angi na,

t AFonboenbol+sm—acute—vessel Ostr'e associated with

cHhronbol ytic therapy or percutanedus translum nal
coronary angioplasty (PICA), transient ischemc
attacks, stroke, intermttent claudilca-Bon,bak® bypass
grafting of the coronary or peripherfalorarteries, .
vessel |uminal narrow ng, restenosis;ﬁggifgﬁ?Bﬁgfydbr
venous angi opl asty, maintenance of wWascul ar access
patency in |ong-term henodi al ysis patients, pathol ogic

thrombys formationspgcurring in the »eins—ek the
I extremties foll ow ng abdom n nee or hip
OQ?/JZ§§£; , pathol ogic thronbus féhqaﬁiiiE;&curring in
thé veins of the | ower extrenities;ﬁyllomﬁng
C%bdoninaipskg knee and hip surgery, a risk of
putvggnary thronmboenbol i sm or dissem nated systemc
i ntravascul ar coagul at opat hy occurring in vascul ar
schem¥Shens during septic shock, viral infections or
cancer, or reducing an inflammatory response,
The dcetopheplones cande trarsforaet tofthe corresporydihgantinds €ésrmula V as
nmyocardi al infarction, angina pectoris, vascul ar
descr WDE-s, for exanple restenosis fol | owing
angi oplasty like PICA, adult respiratory distress 20
syndrone, nulti-organ failure and di ssem nat ed
The inventanciso referstoocompgunis d-@eCyaneg@henyhimalonamic acid ethyl

ester A urang Rhenulionaris - SadR i catbardiigSghenyi:

malof iUt et ki dd@i"ﬁ[‘(HLG’Qrb%ﬁﬂnﬁ@@I@ﬁ%nKQIrﬂﬁfonamic acid, which
ant i coagul ant agents such as heparin. The use of a

are usefnpitermestiaterdn ithe prepasatior ahthessempounds otfoampilas | and la.
a cost saving as conpared to other anticoagul ants.

o
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25 When using the conpounds of the fornulae | and la
the dose can vary within wide limts and, as is
wocwev@iensy and i s known to the physician, is PETIEP2008/005187

suited to the individual ®onditions in each

i ndi vi dual case. It depends, for exanple, on the

specific 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
Chiraﬂ&’é@st?ﬁm@%gfarfals‘:%ﬂlﬁés%} a'iﬁnﬁﬁs t6 Bl gd WekRalonate,

prophylaxis 1's carried out annrnnrla dosage can
contdirsing asyatnhetslbaxénltmsngarm benisedl inahmabac reeenie lor akyather

inthe_cﬁed ca L raI the daily dose for
steregispM&’t B"PH’éC'HgQQr% k'Pa {'Exﬁuﬁe%n adul t wei ghi ng

about 75 kg is fromW) 2009/ 007015 PCT/ EP2008/ 005187

36 about 0.01 to about 100 ny/ kg, preferably from
The inventiongalso trelatdsotat pﬁatnmek@i,calsn/vhiparophmrisaam efiicaslomstamount of

at Iea%&ég)t %\R&bout d:L gf-ltﬁg &py%‘eg d’ai'gjc I@ae?pa ér c'af a%gge[qqh{]&l@ftolerable salt

of thé)éémFéuh@é of thel fdemeRfel Ad 14 8na@diiani sptionkllp Bté?émsomerlc form of
relative arge anmounts, into several, for exa

| e
the cgmgpunds pgthe famuasst and |Ia)rt§geﬂseer wathia Qaarma@@é%"h@wtable and
physiﬁ&%ﬁ&%b@% eté%\f%&r ]apglrtrll ﬁgg%g@‘y‘? {:ég[nggvh% Sﬂd
auxiliapspound of the fornul ae | and Ia can al so
advant ageousl y be used as an anticoagul ant outside an
i ndi vidual . For exanple, an effective amunt of a
" .
The GRIRAINE offle Mo QS ARiiee M AP LP R biot BeBuiation
enzymbefabﬂoméﬂlmﬂmreilrelétwt\lvdelmn the@xtmmlmtemetdwnplex ifiackar Vila
Ja and its be. used f.or. di agnos
assoqjafEsgut maraprase:pifeniaeTaon issiS dRaigh T @ Shivbie sypunit or

mdw&W' by Mhibifihg Hf@hséél‘nﬁly%ﬁﬁ@?o?@lla‘ iRMPEHe &&FthBQenase complex. As
npounds of the fornul ae nd | a can hus be used

a conanaanas ohithis mhikitiom iboth substmtesaﬁéa,ct@tf Vflacf@@tor\x ang factor IX

wil i ara 3 Biie Bl Bhuo R A R B RRHRNy Blortip by activated
factot RESIheSmbirt erferatiodiviil etiaRiitedhditherdfoRet eih uiatigPWilbbe

bound to factor Vila is then detected usi ng a routine
PfeVef?@(I’}od usef ul for det ect i ng the particul ar | abel.

Becay é'%ft .Ffié 91fh|5 g)‘?g acﬁ\rn ecdm@&ﬁ*n& ﬁtrheq‘oﬁ‘ﬂbiae | and la

can used a nt ag

are udeﬁuepharma@olb@caw aoctive camipuuhdsnﬁ/vrﬁ@tcam sﬁltdbae got exarmyple, for
InVIVO in vitro her

mﬂue@smsda!ﬁe@ BROVREOR dPrEeRE qlolRE) pad BRnBlse et the treatment,
mcluc‘ﬁﬁﬁ‘pou ngg arildﬁrSrgagﬂyg&%t ®F dls ﬁ%ueﬁ SR @M, ﬁ%raﬁfvascular

Icular o phar maceut’li ca
disordertsi tmom’mg:eembcﬂintdaseasmscd»r ms&ertdsteal fil:1:) Icenfpommdsmé the formulae |

d d | f
and I8 AP RGHEE phorioleSicalbloltrBb: s B Can e i SleR 1S adimals,
prefef'é{ﬂfid RTEMANL WRS-in |ptarﬂu§u|e*:1'|nl‘€|>er'ilfthﬁ@I ab Mﬁanﬁ%@éﬁ!l@a‘% 'f&rrlﬁerapy or

do not substantially affect the activity of
prophydaxis uEhesheanl be@dnsinisteneli an theircown oor inmaixtuies und&\done another or

in the Yok Arafmag e aleaielarafions Sihiet BRhE enfiBER bk
admifigtratibiahdiWitfich contain, as active constituent, an effective amount of at least

one comnatind of the formulae | and la and/or its nhvsiologically tolerahle salte and a

pharmaceutically acceptable carrier.
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37 Exanpl es Abbreviations: AcOEt ethyl acetate ACN
wo0exwmisril e 5 Anbi ent tenperature 10 C to S5@CT/EPRD@S005187

di chl oronmet hane DI PEA N, N3di i sopr opyl et hyl am ne DWVF

di met hyl f ormam de DMSO di nmet hyl sul foxi de 10 FA

formc acid h hour(s) HATU

O (7-azabenzotriazol-1-yl)-N, N, N,

N -tetranmet hyl uroni um hexafl uorophosphate HOAt 1

The pfr%%rﬁtgw?ﬁtlcﬁ\zﬁ%‘?%?% Els%zrg%gé% Hﬁél-gorlﬁhgnnﬁg of fHé"ﬁ)'Fﬁ%lae | and la

romat ogr ap romat ogr ap
and/ordBsir phgsiblogics|iyytolekéiiel smttsifantbie phpBuotion of pharmaceutlcals for

ool A e o B RRSERST ST o B v
I
vea 6t RN BB ) BEPRY AR of 150 5430 s e

treatmenteofmaidmvemul%ﬁ(mﬂgranthwpﬂbnyh)bq{taldw&aaes araesdtenoses.
est a.solutio

The pieg%qw%%rﬁt%hﬂr’g}'ﬁelrrgom gelate&qod)r?i@aﬁ:gp caj:cpdeparations which

contdir laﬁte'ﬂélcﬁ% %ﬁnc(u?ﬁ o?ét Mast oRE c%rﬂ&ﬂm@éﬁthbrfomlaéa%d la and/or
m hyl mal on hloride (25.0 g, 21.36 m, nol )

its thﬁIOtO’(QWa|kY39|&W Iew*saitsamiea pharf@af:@ameillmaqmema!nl% caragr e.g. one or

more}éy@%%ﬁ@g%&éf%?p% IE’arneor s%%ténc%s\%cﬁgro%é) 9\?&15

The pharmaceuticals can be administered orally, for example in the form of pills,
tablets, lacquered tablets, coated tablets, granules, hard and soft gelatin capsules,
solutions, syrups, emulsions, suspensions or aerosol mixtures. Administration,
however, can also be carried out rectally, for example in the form of suppositories, or
parenterally, for example intravenously, intramuscularly or subcutaneously, in the form
of injection solutions or infusion solutions, microcapsules, implants or rods, or
percutaneously or topically, for example in the form of ointments, solutions or tinctures,
or in other ways, for example in the form of aerosols or nasal sprays.

The pharmaceutical preparations according to the invention are prepared in a manner
known per se and familiar to one skilled in the art, pharmaceutically acceptable inert
inorganic and/or organic carrier substances and/or additives being used in addition to
the compound(s) of the formulae | and la and/or its (their) physiologically tolerable
saits. For the production of pills, tablets, coated tablets and hard gelatin capsules it is
possible to use, for example, lactose, corn starch or derivatives thereof, talc, stearic
acid or its salts, etc. Carrier substances fof soft gelatin capsules and suppositories are,
for example, fats, waxes, semisolid and liquid polyols, natural or hardened oils.
Suitable carriers for the production of solutions, for example injection solutions, or of
emulsions or syrups are, for example, water, saline, alcohols, glycerol, polyols,
sucrose, invert sugar, glucose, vegetable oils. Suitable carrier substances for
microcapsules, implants or rods are, for example, copolymers of glycolic acid and
lactic acid. The nharmaceutical nreparations normally contain ahout 0.5 to ahout 90 %,
by weight of the compounds of the formulae | and la and/or their physiologically

tolerable salts. The amount of the active ingredient of the formulae | and la and/or its
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sol ution water was added. The organi c phase was washed

W th sodi um hydrogen carbonate and HCI (1 M and
woabesrasds dried over magnesi um sul phate, fi PCEFEPAVKOOS187

evaporated. The crude prod4ct was recrystallized from

et hyl acetate/n-heptane to give 24.05 g (69 %9 of the

title conpound. 5 Internediate 2:

N- (4- Cyano- phenyl )-mal onamic acid ,N HO\ u uN Z H

Internediate 1 (11.1 g, 47.9 mmol) was dissolved in

s 4, 494 BT S0P G 000 mo
preferaidy froon1 W@ $08tmgr ed at RT over ni ght. The sol vent vas

i aoSHARTA B S e RSHR B0 BT B e el B b ioacaly
acce;ﬁ‘ébﬁa $4itsNind ﬁﬁé’aﬁ@?bﬂb@t&h&%ttﬁg ﬁMa‘rﬁa@bUN&al%ﬁébéﬁtaﬁons can

he or ganl c | ayer was separ at ed dried over sodi um
contagubhatoe mdrel adsitivesasucheas for avatea fijense disintegrants, binders,

Iubrlc%;[n Mdﬁ_l‘blr_]ggg (V%ggtfs tppﬂeoélleﬁtg%segpé lecr)grp &egerva%ves v&é““i gl%
coIoré\htE4ﬂé\}‘d:rhﬁg§f aroraafiRns] mlékéﬂe)s Rﬁl@@hfé biiffepBabstanass bolvents,
| ester HHNI OO NOHH 20 To a solution of

solubmz rs, @gents e ashiovingpsienet effget, galls fn altesingrthe rsmeptie pressure,

coatuﬁiag %{Hg n&tg&?iﬁfiggﬂ%y é%g-g@gic)onrﬂ%ﬁrt\?/éé’dr%%ecompounds of the

formulae eahgllaandor(their phlysioldpicallyntotsrablecsaitsatidease alpharmaceutical
reaction mxture was stirred for

prepagalion APNRIRS MRPHMAre $ORIMPUNKS quégorg?@ta% ﬂahagg ‘he selection of
the m‘é!'i\ﬁ&?él\é%% durffs"8dn affft &t #sPecifiticier iﬁaﬁ ﬁ?ﬁé’é&@é\ga@}%ﬂle of the

ueous p ase was extracted wth et acet at e
pharmacdsutrwl brepanahmm ﬁdreexau:nme alhughly pokaml oemspound with a shorter

The fbé‘xiﬂllﬁ&g@ RféBjWﬁﬁ rédSediothe ZHOl% o@%uBstﬁﬁbﬁ% lﬁcthé%on‘r%unds of
2009/ 007015 PCT/ EP2008/ 005187 39 Internedi ate 4:

the faxmutaechaind ia alley - gmehyegqufmng@hpgeraﬂaecblologlcal and physico-

chem’:éarl prééjé)r{l %ﬂﬂe‘ gor%ﬁ nég Ed tMJs Qllows the selection of such desired

compounds. Furthermore, in addition to at least one compound of the formulae | and la
and/or its physiologically tolerable salts, the pharmaceutical preparations can also
contain one or more other therapeutically or prophylactically active ingredients.

As inhibitors of factor Vlla the compounds of the formulae | and la and their
physiologically tolerable salts are generally suitable for the therapy and prophylaxis of
conditions in which the activity of factor Vlila plays a role or has an undesired extent, or
which can favorably be influenced by inhibiting factor Vlla or decreasing its activity, or
for the prevention, alleviation or cure of which an inhibition of factor Vlla or a decrease
in its activity is desired by the physician. As inhibition of factor Vlla influences blood
coagulation and fibrinolysis the compounds of the formulae | and la and their
physiologically tolerable salts are generally suitable for reducing blood clotting, or for
the therapy and prophylaxis of conditions in which the activity of the blood coagulation
svstem plavs a role or has an undesired extent. or which can favorably be influenced
by reducing blood clotting, or for the prevention, alleviation or cure of which a

decreased activity of the blood coagulation system is desired by the physician. A
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NIl OOHNHTFA To a solution of
N-[ 4- (N- hydr oxycar bam m doyl ) - phenyl ] - mal onam ¢ aci d
woenbpjlo7@ster 5 (16.9 g, 63.41 mmol ) and anmmom®CAEP2008/005187
formate (20.0 g, 317.1 masl ) in glacial acetic acid
(400 M) Pd/C, 10% (675 ng) was added. The suspensi on
was stirred for 5 h wunder reflux. The reaction
m xture was filtered through celite and evaporat ed.
The crude product was dissolved in ethanol (400 m)
I
specuﬂ@% e?géﬁﬁwfmﬂeggﬁgmﬁﬁyﬁ&#% ﬁ'r%ergg%]?{}%n %f ;(rtﬁﬁ’rg{elb'l\‘i/{n‘gf unwanted blood
clottum iim padidudar id am iadividiuzd nioly adntmstenhgcametﬁemimeoamoudt sza
S added . . enS| n mas filtered and
compehptfT s 3 BN aidBalcalbtjethtie 34 s gl as iRy EgeUtical
prepé/yaf,(ghg fHrbtdpr oacetic acid (pH = 1) Lyophl l'i zation
| eft the product (9.88 g, 46% as a white solid.
The copmpdursd of the fmubled abshiscandior amswdmloaum@lemblqﬁaitsthereof

can b ISeDier The RBRNFR of 28 Ab Rl I B REkFiafig, H6L8%myocardia
infarcéiSAMBARfoVEREBRRS istr@e s, RABLALA af§iARC tHbnibvembdléai tdcfe vessel
and are not meant to be limting of the scope of the

closure,@ssrGiaied vwﬂbtfupmolyt@%aﬁfawrrmrcumqwé@nsﬂwaélabppronary

angm@?a[k}f@?&ﬁ?%%%ﬁ |§€€éf?%y att a&g rrngk |pterrﬁét}]er]t cIaLbdlcatlon

bypassg gmfmg/bﬁme‘mjroahlwd)l}per&ﬂwqwhmm«}és- Ivlessxbll IUlmnaI narrowing,

acid*acetic acid salt Chiral NH NOHO N NHZ O N J
resteqpgis ot corgnagypRyenaysangioplasty, maintenance of vascular access

paterN%t @Yér{%feggbﬁ?@% glsgs %E%T% t%oggﬁ?%%glg't%hﬁoﬂiﬁtf%rmgl% otcurring in

the véibs lof thes laweatrextremiities follveng abdomindl, BBeenoso hip, surgery, pathologic

thrompyisipgTiRteh peediTaag e VaGeatins foydr efiterBitds fpowing abdominal,
kneefahHCHlb @Grde‘l'Q Mlsk%g\llméhWtﬁﬁ)mQQ@mBBhsrﬁ 86di¥8BMinated systemic

were dissolved in The reacti on was
intravascular coagulatopathy occurnng in vascular systems during septic shock, viral

infections or cancer, or reducing an inflammatory response, fibrinolysis, or treatment of
coronary heart disease, myocardial infarction, angina pectoris, vascular restenosis, for
example restenosis following angioplasty like PTCA, adult respiratory distress
syndrome, multi-organ failure and disseminated intravascular clotting disorder, deep
vein or proximal vein thrombosis, which can occur following surgery.

In view of their pharmacological activity the compounds of the invention can replace
other anticoagulant agents such as heparin. The use of a compound of the invention
can result, for example, in a cost saving as compared to other anticoagulants.

When using the compounds of the formulae | and la the dose can vary within wide
limits and, as is customary and is known to the physician, is to be suited to the
individual conditions in each individual case. It depends, for example, on the specific
compound employed, on the nature and severity of the disease to be treated, on the
mode and the schedule of administration, or on whether an acute or chronic condition
is treated or whether prophvlaxis is carried out. An annranriate dosage can bhe
established using clinical approaches well known in the medical art. In general the

daily dose for achieving the desired results in an adult weighing about 75 kg is from
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refluxed for three days. After cooling the m xture was

guenched wth 2N agueous 5 potassium carbonate
WO200u07@s, extracted with ether, dried wth s®dTEP2008/005187

sul phate, filtered, evapa¥ated and purified by silica

gel chromatography (ethyl acetate:n-heptane 1:4). 635

mg (yield: 28% of the pure conpound was obt ai ned.

L MS (nmethod D) (MtH) +: 351 Step 2: 10

Met hyl - 5-[ 4- (1- ami no- et hyl ) - 2- br ono- phenoxy] - ni cot i nat

aboufo oM tB“%oQJi]I é)g mg}k Brea%ra ﬁo?‘%l‘:’&ht@ﬁ q :?E))B%t S)Q'Pfﬁ’é’héadln

romstep In MeOH
particaardnor rabecit Oat to él10l1191 @mglkyg, {imeadh cmirmilgemar kaf eofdryody

weig@;%aglgaég%ngéﬁ gtfégaign‘ﬁ.g{naééj % I%r gnt Sqﬂba aggninistration of
relati@1{ 1drge drﬁéﬁﬁt'soﬁ\té\@évél%ﬁ |fH?<852|arfwﬁfe 5 ﬁ‘or IhFaﬁQJdYTﬂHIstrWﬂéns. As
evaporated and the solid, dissolved in e acet at e,

usuahvdepemllnla:tretdeIdwal\b@themormamrbgamaeslsay;eto dendate upwards or
[ at ed h wth brine, dried over sodium
d°"""§fﬂ?§%§@§? tq‘el &%&@%%W&"%ﬂ?%%orat ed to give 606 ng
(yi eld: 96% of the crude product. LC/ M5 (method D)

: 352 Step 3: 20
A COHWEPIH@AT ostf(ezbﬁmyﬁaﬁ hand I3 Qaro alsotianiagesushabPeaisedias ar

antlcféqq\?ﬁﬂ_élﬁk'd%tﬁ Indi 5‘\%\ %ﬂ gxéspg 8% Ia@ﬁéf&c@ggg\néuﬁf%compound
of thenimvehtior cahbeocn_mmted vttt a freed hiyr dramst sipod sabhilé 1o paenvent
ool D ERE G B S 10t il e o
salts %K #%T}l'%écp for @l%s(@ pmrpésé’éa?oraéi%ﬁip@llﬁ %vﬁr%/cﬁg%ﬁéses 2nd as an

I~ uL' W21 rruG C I JwW
auxiligagortobVin blbdhennlcal |raﬂest|gati0rts Gdmpouinds ofFbedormutaed.and la can

o b 6 B G S P Bl Beor v
ina sagfaﬁﬁalﬂgﬁﬁﬂﬁéé?&m 4 cSihpp AL Of the Hv%’hﬁgn cANARORBERY with a

reparative HPLC. The rel evant

radlonspmei and tha/éat@elwmmnqwobqwcbtwfacmollraglsayeeld@tected using a
routi I hic{d %gﬁup@?g%?éﬁt%é tﬂevggrﬁ&]lgpla'bgl. 'Ilhgsl\@ c%ﬁ%c;m% 9 the

formu¥eé hhd 9a o2 deainibefedflcan2d dsédabivantayeeasihas arpeshd fo detect
phenyl car banoy

the logatied paammﬂ&f%@qtyt WHamskiyify i W, inatteo or ex vivo.

Further, the compounds of the formulae | and la can be used as synthesis
intermediates for the preparation of other compounds, in particular of other
pharmaceutical active ingredients, which are obtainable from the compounds of the
formulae | and la, for example by introduction of substituents or modification of
functional groups. |

It is understood that modifications that do not substantially affect the activity of the
various embodiments of this invention are included within the invention disclosed
herein. Accordingly, the following examples are intended to illustrate but not limit the

present invention.
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NHZ NOO1-11 N Ol i OHHOH i0 Br The product
derived fromstep 3 (360 ng, 0.67 nmol) and
worer@sylsam ne hydrochl oride (280 ng, 4.02 mPOIT)EPRENSH05187

di ssol ved in isopropanol a¥d TEA (0.65 niL, 10 4.69

nmol ) was added. The reaction was heated at 70 C and
stirred for 4 h. The cooled m xture was treated with

wat er and extracted with ethyl acetate. The organic

| ayer was separated, dried over sodi um sul phate,

Exar@l&ered and evaporated. Finally 310 ng (yield: 81 %

I the pure conpound was obtained. LC/ M5 (nethod D)
Abbr¢Wwatihns: 571 15 Step 5:

-[2-Brono-4-(1-{2-[4- hydr oxycar bam m doyl ) - phenyl c
AcOI%r banoyl | - acet yl gfmﬁé}:g%‘?hyl ) - phenoxy] - ni cotinic
AcCNaci d*hydrochl ori geafgnitrikdl t NONHZ O~ NNCH HH

HO\ HO Br The conpound fromstep 4 (230 ng, 0.40
Ambignblemperatuiessol V107G to $&BE (10 n-) and 20 lithium

hydr oxi de (14.5 0.60 nmmol ), dissolved in H2O (2.5
DCMm_), was added. %irﬂiglorpgheé.p?ra% m xture was stirred at

DIPEAO C for 2 h andN, Redliseprspyiathylamtingnbi ent _
tenperature. The reaction m xture was quenched with

DMFwat er, aci di fi eddireetmiferropmidel nol ar hydrochl oric

DMS@Ci d and extract ﬁﬂn&h&hsﬁg}é{&e acetate. Most of the
product remains “In e~ aqueous | ayer which is

FA |yophilized to gfori2@tidg of the crude conpound. 25
LC M5 (net hod D) gl\/p +; 556 Step 6: WO 2009/007015
PCT/ EP2008/ 0051810uK(s)

HAT- (2-Bromo-4-{1- lbf-(é—é'z&@é 2819 RN 19 fehfRthy ufonium

cetyl am no] - et hy enoxy) - ni cot

aci d*trifl uoro- abekatuaroptosphateN O ONH F O ~' F OH
HOAtOo O HNNH 2z I:1—hydroxy-7-azabenzotriazole
HPLC high performance liquid chromatography
LC/MS liquid chromatography mass spectrometry
MeOH methanol
PyBrop bromo-tris-pyrrolidino-phosphonium hexafluorophosphate
RT room temperature
Rt retention time
TBDMS-CI tert-butyldimethylchlorosilane
TEA triethylamine
TFA trifluoroacetic acid

Svynthesis of Intermediates:

Intermediate 1:

N-(4-Cyano-phenyl)-malonamic acid ethyl ester

'l:ll\n/\n/o\/
BoRe

To a solution of 4-aminobenzonitrile (18.0 g, 0.149 mol) and triethylamine (27.34 ml,
0.194 mol) in DCM (600 ml) ethylmalonylchloride (25.0 g, 21.36 ml, 0.149 mol) in DCM

(30 ml) was added. The reaction mixture was stirred at RT for 1.5 h. To the red



N
R

H Br The product derived fromstep 5 (50 ng, 0.075
mol ) was dissolved in acetic acid (5 5 m-) and
wopadd/@dism on acti vated carbon (10% 8 ny, 0. POT/EP@ISHN05187

and acetic anhydride (7.78 pL, 0.082 mmol) were

added. The reaction was hydrogenated (1 bar H2) at

anbi ent tenperature for 2.5 h. The m xture was

filtered, the organic solvent was renoved under

reduced pressure and the residue was purified by

. t (
s_qutnE@ﬁrk?éE'? kve%tshégj EI“{]mjtﬁi)ggﬂlcﬁ‘\la@fgwgg’ %@59% Wit s 8diaAHaYdrogen
carbdnat® aBd i@} 4- WIQ apd Bffe2wardscdrddhoven nhaghephen;hlphataarﬁigred and

evaobiG8 i SRS e SRR SRR S to ove

24.05°§ 69 %\ Jah8Hitl ,ﬁpf?lmggl) was separat ed inits
% nt [ (c’))ﬁrers bye% ral preparative HPLC [colum: (S,S)

Whel k- O 250x50 nm 15 conpany Regi s Technol ogi es,

Interl naat |22_210 Austin Avenue, Mrton Gove, |IL 60053,
ent: heptane, ethanol and nethanol (1:1:1) +
N-(4-€ én%w@ﬁgm,ﬁg}o@@m,@b@,d (isocratic), flowrate: 50
m n]. The rel evant fract| ons were |yophilized.

Yield: 4 ng (27%. LC MBNmethod D) main peak (MtH) +:

541 (Rt= @ 94Qm n) anpl e 2:

N-{1-[ 3- Brlpno¥4- ( 3 gr oxynet hyl - phenoxy) - phenyl ] - et hy

| }-N - HO carbanmiNn doyl -

phenyl ) - mal onanide*trifluoro-acetic acid salt ONH F O

InterrFQzl\até\H (ll1 N"& 4{(_7 ?r]eﬁt"rr?yll ﬁﬁ??@%&%?ﬁe %angﬁ(300 mL nd lithium

tert-Buty enol
hydre@E( 1002 @13 1 F&rrvnmzc@sbn@memates(m mL§ (Waﬁt adgedfT he reaction

was qi\rP%/dd %ﬁéﬁ%@gf 1 h€ T%Oh vérgdliag1 %&r??%%&gbr&gm\éd{a%%nd the
aqueb@s ffed wa%4w§sﬁ6@bv)thvah$ g, aaﬂ.ﬂéaewﬁwlhyatdamorm.d (4 N)

stirred at RT for he reactlon was quenc hed wt
and agaireextrasted avitheathyl apetateyihe argania l@yeavwaécﬁe@aéated drled over

souidhf S4TSR B Y0P RTS GBI e 40 ke
compbufiyl. EchcméthbeEg)(M% +<3I2054% of the pure

conpound was obtained. LC/ M5 (nethod D)
(MtH-tertbutyl,-di nethyl)+: 156

Intermediate 3:

N-[4-(N-Hydroxycarbamimidoyl)-phenyl]-malonamic acid ethyl ester

To a solution of N-(4-Cyano-phenyl)-malonamic acid ethyl ester (19.8 g, 85.26 mmol)
in ethanol (800 ml) hydroxylamine hydrochloride (17.78 g, 255.80 mmol) and
triethylamine (107 ml, 767.3 mmol) were added. The reaction mixture was stirred for
20 h at RT. The solvent was evaporated and the crude product was dissolved in ethyl

acetate. Water was added and the aqueous phase was extracted with ethyl acetate.

The combined organic phases were dried cver magnesium su

yield the product (16.82 g, 74 %) as a white solid.
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Step 2:
1-{3-Brono-4-[3-(tert-butyl-di nethyl -silanyl oxynet hyl )
WO-20004000005%] - phenyl }-ethanone 0 o s\ o 10 Br PCH&P2008/005187

product derived fromstep 3 (1.00 g, 4.19 nmol),

3' -brono-4'-fluoroaceto-phenone (910 ngy, 4.19 nmol),

18-crown-6 (99.8 ng, 0.38 mmol) and potassium fluoride

(40 wt. on alumna, 640 ng, 4.40 mml) were dissolved

in ACN (5 nmL). The reaction was stirred for 30 mn at

n the mcrowave. The m xture was quenched wth

Interr&élglggeh 15 extracted with ethyl acetate, dried over
N-(4-Sadbamirsidophphenylj-malemaadic acid piiflabextaaetic apidrsdli ed by

si Ii a gel chromat ography (ethyl acetate: n-heptane

@ly 1.35 g (yield: 74% of the title
ou d S obtained. LC M (nethod D) (M-H)+: 436

NHl {3 BronD 4-[8%(tert-butyl - di nethyl -silanyl oxymet hyl )
henoxy%\b henyl }-ethylamne Si-0\ NHZ Br In
Toa aﬂlallggyof F -Hﬂrfwdéqj@lcatbajnlrmﬂom@hphyl]-malgnem|<2actdr&thyl ester

(16. Qt%'%lo d ! r %t:f}ﬁg]%@ ulr'gg%nqig]te &pl 8 gon%gZ)%was fnaglta(ca’;lal acetic
acid ﬁ@bwﬁl[) (PE?Cth"/PQGXEJVHd') Wi%)dddél’ﬂz'he?@s‘fdeﬁéldﬂ was stirred for 5 h

3- Bronp- 3- hydr oxyne henox henyl ] -eth
undey }eftux— (he dgaﬁ@rpéreﬁy?g waﬁéltsr%iwgugmcgwme%qgwate The

crude) Egdﬁpgglg / oq ved n4€‘thgﬁ Pg4|80 rh'g ﬁ{dhﬂr@atgﬁ%lﬂgén (?glru'ié@ga solution

eparation o e conpoun
of sotﬂwmmwhemdé (2(m, 880gn|) 2T remniloh mixsureagss stirréd for 4 & at RT and

B g e A i
solid W%%Qi fﬁﬂ@écﬂd RQN(@a%r Pacidified wﬂf“nfluorcgacei;uc acﬁ (pH = 1).

Br ono- r oxynet hyl enox et hy
Lyoplh}lzaNior[ left(the mgdlmct)(@cﬁﬁ @Mﬁ%bradehRelseh@l ] - mal onam de
Svnthesns o#\EZ amc|e Compounds

The following examples have been prepared, isolated and characterized using the

methods disclosed herein. The following examples demonstrate a partial scope of the
invention and are not meant to be limiting of the scope of the invention. The other
examples not described in detail can be prepared in analogy.

Example 1:
5-(2-Bromo-4-{(S)-1-[2-(4-carbamimidoyl-phenylcarbamoyl)-acetylamino]-ethyl}-

phenoxy)-nicotinic acid*acetic acid salt
Chiral

@AMJ@* Y

Step 1:
Methyl-5-(4-acetyl-2-bromo-phenoxy)-nicotinate

0
p L



10

15

20

25

HO 11 ( N \\i~0 HH\hN\ HHO Br In analogy to the

preparation of exanple 1, step 4, the crude product
WOokeed/ope@sf rom step 10 4 (129 ng, 0.25 mmol) RE&I/EP2008/005187

converted yielding 125 ng 4yield: 91 % of the title

conpound. LC/ M5 (nethod D) (M+H) +: 542 Step 6:

N-{ 1-[ 3- Bronp- 4- ( 3- hydr oxynet hyl - phenoxy) - phenyl ] - et hy

| }-N -(4-carbam m doyl -

phenyl ) - mal onam de*trifluoro-acetic acid salt (Exanple

Meth@ls f\ﬁdﬂo@( ﬁ%% unﬁgﬁé (1% gég & AR Ifgép?ﬁoﬁ%igxfmbﬁcétgpﬁéﬁ@ne (1.42
g, 6.58mimol)ycs- mwmﬁt(e% Banygj 8158 mmmgamq'peta!;swﬁ‘fmonﬂel(h@m % on

alumibi@;b&é ?mrg%jﬁl,{ 6,¥yere|1<§|§§10| | < ébﬁ%ﬁ%tgl@g regctlon was
reflu@‘d(fér fFﬁ‘éQ gl Aﬂéﬂ cﬂ&fﬁ@/ﬂh rhixjtdr(e %&q[lé h')edTﬁﬁtH?N/aSE@ous

oXy)-3-tri uor onet I onam
potassitih icatbdhatieisoftion, ekﬂratﬁted|wiﬂﬂetr@vecﬂrled with sodium sulphate,

fitereff, Bangiasb aPa AT s bt Om Ao Ay VN aatBls R heptane
1:4). 535: O|9 (YIquZ@%cﬁﬁtﬁé pﬁﬂé)cénfﬁ@ﬂhb wis ébtaRidixyet hanol

I ssol ved i'n 15 absolute DMSO and to this
LC/M§00mL@th©d Dla(M*(ﬁﬁMﬁ@ (10.5 mvol)) was added. After
StepZtirringfor 1 hour at RT 1.44 g (7 nmmol) of

*fluoro-3-trifluoronethyl -acet ophenone was added and

Meth{IF&[4x( ®ariieo\wHisyIH 2 Hrorephémdxydmicditiateé onal hour. The
reacti on was, quenched with ice/water, extracted with

oeM. dried of& sodi um sul phate, filtered, evaporated
o pr essure and purified by chromatography
4 on sidisa=gel. Yield: 1.13 g (62 %

Br

To a solution of the compound from step 1 (630 mg, 1.79 mmol) in MeOH (30 mL)
ammonium acetate (1.39 g, 17.9 mmol) was added. After stirring at ambient
temperature overnight sodium cyanoborohydride (135.7 mg, 2.16 mmol) was added
and the reaction was refluxed for 6 h. The solvent was evaporated and the solid,
dissolved in ethyl acetate, was extracted with water. The organic layer was separated,
washed with brine, dried over sodium sulphate, filtered and evaporated to give 606 mg
(yield: 96%) of the crude product. LC/MS (method D) (M+H)*: 352
Step 3:
Methyl-5-(2-bromo-4-{1-[2-(4-cyano-phenylcarbamoyl)-acetylamino]-ethyl}-phenoxy)-

nicotinate

N\ O O ;N
(0] / NM /©/
= o H N
0o H
Br

To a solution of 600 mg (1.71 mmol) of the compound derived from step 2, N-(4-cyano-
phenyl)-malonamic acid (intermediate 2) (349 mg, 1.71 mmol), HOAt (233 mg, 1.71
mmol) and HATU (649 mg, 1.71 mmol) in DMF (8 mL) was added DIPEA (0.88 mL,

AN AnA thie ealidiann vian Alla,
5.12 mmvv CAL IV LD OWIIULIVT T YYQAO QUi V

mixture was diluted with water, extracted with ethyl acetate, dried over sodium



10

15

20

25

LG M5 (nethod A) (M+l)+: 262.08 Step 2: 10

1-[4-(2- Met hoxy-et hoxy)-3-trifluoronethyl-phenyl]-ethy
wol2aed/0ego15r i f | ouroacetate F F F O HZN O F ( ®CTEPE00B®05187

a solution of 1.1 g (4.1 mmwl) of

1-[4-(2-met hoxy- et hoxy)-3-trifluoronethyl-phenyl]-

et hanone derived fromstep 1 dissolved in 30 nL

nmet hanol was added 3.3 g (42 mol) of NHACO2CH3 and

the m xture was stirred at anbient tenperature for

sulph@lt@,tfﬂtege@-evh%o%’t@ﬁ%ﬁﬁﬂiﬁéd‘ll_@@[)%aﬁ'ﬁti@e AP0 W?éﬁ'é@é@@t fractions

was added and the reaction mxture refluxed for

were fyanhilized togive 360 ma yielda 38t afdhe pveduatsisdawhite solid.

' | [ + DMF, the solids filtered off and
LC/M%@%Q@&%M%})S&Q?M to dryness again. The raw
Stepgaterial was purified by reversed phase

chromat ography. Yield: 840 ng (isolated as
Methyl 5-47-Bepacis| b2 ]4-INanysherycasaamimidpy) hepsicareamou]-

acety@?ﬁ%}@é&%&d%éﬁ%é et'r?yal% eﬁr 3{ 1-[4-(2-met hoxy- et hoxy)

-3-trifluoromethyl-phenyl]- ebfyl}-mal onam de NH F
HN 9/ 007015
(&' 660 mmol) of
Z5carthas ni doyl - phény Y~ nal 8Hami ¢ aci d
~0O (intermediate 4) was dissolved in absolute DMF and to
this solution 273 mg (0,73 mmol ) of the am ne derived
The groductdezived, fréi. sheprg (360 #A3g,n0Bl7)mmol) and hydroxylamine

1- hyd -7- nzotriazol e, 307 (2.4 )
hvdf%h%dqoé@mé‘;%?ﬂvm%ﬂvw disadched isqpuoRancliasid TEA (0.65 mL,
4.69 RIMBIPwaS tided. The reactiorhwas fqeated at 70 °C and stirred foor d‘%a H The

pyr ol i di nophospho- ni um hexaf | uor ophosphate were a
cooledfmixturetwas tragtest witiviwadert and extracteduwith ethyl adetate Ehe organic

oyer RS MU VBT bl s BB S 35 Finaly 310
mg (yie18! 81%yof Mk pdfe E6mp6ah@WRSEbtarledd.

LC/MS (method D) (M+H)": 571

Step 5:
5-[2-Bromo-4-(1-{2-[4-(N-hydroxycarbamimidoyl)-phenylcarbamoyl]-acetylamino}-

ethyl)-phenoxy]-nicotinic acid*hydrochloric acid salt

NH
N\ o o) 2
o J I Sy o
= ” N !
o) H HO

HO
Br

The compound from step 4 (230 mg, 0.40 mmol) was dissolved in MeOH (10 mL) and
lithium hydroxide (14.5 mg, 0.60 mmol), dissolved in H,O (2.5 mL), was added. The
reaction mixture was stirred at 50 °C for 2 h and then overnight at ambient
temperature. The reaction mixture was quenched with water, acidified to pH 6 with 1
molar hydrochloric acid and extracted with ethyl acetate. Most of the product remains
in the aqueous layer which is lyophilized to give 265 mg of the crude compound.
LC/MS (method D) (M)*: 556

Step 6:
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LCMS (nethod A) (MtH) +: 467,30 Step 4: 10 Separation
of enantioners NHF OV110 HNOF s | NFH 11 H The
woraemwi@spr oduct derived fromstep 3 (90 ng, @CIEP2NSI0P5187

was separated into its st4€reoisoners by chiral
preparative HPLC [colum: (S, S) Wel k- O 250x50 mm

el uent: heptane, ethanol and nethanol (1:1:1) + 0,1%
amoni um acetate (isocratic), flowrate: 15 50 nlm n].
The rel evant fractions were |yophilized yielded 23 ng

5-(2- l@%ﬁn@ at [67 3(6aﬂ(b%thﬁﬁﬁ660y4—?}i?\@ﬂ2lc‘éfﬁémo#gaw&?ﬁtm‘étl’ﬂ)l} phenoxy)-

nlcotlwqacldﬁrlmmmwaqmgayl) N -((S)-1-{4-[(2-met hoxy- et
hyI) met hyl - am no] 3- 20

| uor onet hy benyl -e"ﬁyl) rral Bni de*acetic acid
aI ,N—H—IO M\ NH2 FFH
F

1{4[ thoxy etthI) met hyl - am no] - 3-tri fl uoronet hy
| - phenyl} ethanone -0 0 F F F WO 2009/ 007015
The p?ﬁ‘ﬁ'ﬂﬁftﬁ?ﬁ&dd@&m&lep 57158 mg] @.0i76muonol) was dissolved in acetlc acid (5

mL) eﬁﬁ:{)qlaéjlfgﬁpr%?(r} g f o ggﬁmrﬁ/ h@%ﬁ gf)ghﬁ)n&?f g{',nﬂlg ang az;gtlc anhydrlde

|
(7.75% g.??lﬁnnrﬁsls Ak \aildear Wﬁ@?&&ctf&?ﬁa%?/dro&e‘}%té@ﬁt iﬁgf A,) at

. -) "was stirred for mn a
ambiemtdeoperaturgifier 2.6dvolTde medare was filtetag, thevargahi¢ sokvent was

mofl B e BEs SR Meh e s 0 bl eI o ave
18 myyield: BTIcerthepregudte. Fi naI | YLCAAS (et @)QM*&%’)% 541
of the title conmpound was obtained. LC/ M5 (nethod

Step {MrH) +: 276 Step 20

52 Sl D2 B e P AT A e -
phenoxy)-nicotinic acid*acetic acid salt (Example 1)

The racemic product yielded from step 6 (16 mg, 24.45 umol) was separated in its
enantiomers by chiral preparative HPLC [column: (S,S) Whelk-O 250x50 mm,
company Regis Technologies, Inc., 8210 Austin Avenue, Morton Grove, IL 60053,
USA; eluent: heptane, ethanol and methanol (1:1:1) + 0,1% ammonium acetate
(isocratic), flow rate: 50 mL/min]. The relevant fractions were lyophilized. Yield: 4 mg
(27%). LC/MS (method D) main peak (M+H)": 541 (R= 0.94 min)

Example 2:
N-{1-[3-Bromo-4-(3-hydroxymethyl-phenoxy)-phenyl]-ethyl}-N'-(4-carbamimidoyl-

phenyl)-malonamide*trifluoro-acetic acid salt

NH (0]
(@] o) . E
HO HUN NH, OH
(0] H F
Br

Step 1:
3-(tert-Butyl-dimethyl-silanyloxymethyl)-phenol

\ V@
)(Si
\ OH
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-o NHZ FFOOH FF PFF Amonium acetate (1.53 g,

19.8 mmpl ) was added to a solution of the conpound
wofoemo3adp 1 (545 ng, 1.98 mmol) in MeCH (8 nmPLI/ERRQ0S1005187
stirring at RT overni ght s#dium cyanoborohydride (149
ng, 2.38 mmol) was added and the reaction was refl uxed
for 6 15 h. The solvent was evaporated and the solid,

redi ssolved in ethyl acetate, was extracted with
wat er. The organic | ayer was separated, washed with

To a 961uli8n of BLIRA rSW’denz?PngHﬁb?g t g0, jn‘\rlnbgrlﬁquM (25 mL) imidazole

evapor at ed and pur i rative
(13.7rg 12 ahtmmél) aodl'EBBM&eCda (6. 6}8|@n4I4| % sunol) wire@ddéd angl the solution

was s%hggf)éjrt R%?e{? 1 %OT pés %trlc?n a%dqlﬁetncheg WN{% \svnFer egtragted with ethyl
acetahe (dhidePs g daisduiphiraYfikerbd; évagdtatddan® platigd 8y iich gel

- et hyl - am noJ - 3-

chrom@ﬁ@l’&ﬂi’l&b@éhﬂ)aceﬁﬂ't@ﬂyhﬁp@lnﬁy’] 4). ranallyadrilBeg (vieltl | H4%0-ofithe pure
comp%h'né ﬁ%:gb%? ~0\--\' \ OONHHO NHF ~r+F F N\ NHz

-solution of the conpound received in

LC/MSt(WetBoGEbO(MFﬂ-I-thtB@t mmﬂn)ath)h\}*( 456, a.11.U ~., ca~
ua~i 111 1 Iquy| aulu a u IUI o-aceiiu auiu
StepZaii (ii iiei | i |ed|a|e 4) (an ng, 0.26 nmml) and

13- %‘%@ﬂwﬁﬁﬁﬂ%?hﬂﬁ% G et BER-ethanone

After the addiion of PyBrop (119 ng, WO 2009/007015

PCT/ ERRO0SLOQ5187 48 0. 26 nol ) the reaction was

\sDatlent tenperature for 24 h. The m xture
><3Qva | Per€d and purified by preparative HPLC. The
reI evant fric tlons were |yophilized to vyield 46 ng

The tdder30 fr he1|Ol"r090 comgurg%ol)Lg{ l\)/sorso-4 ?Iuorogceto -phenone
'115 kYg %’“ 4
(910 Mq( 4.1 fiaba msiebdwﬂlbqwl@ iy, 0(3Hmiol] 4nbl (pAtaRilyPflofide (40 wt.

am no]j - 3-
% ontammlnaoﬁéﬂeﬂgw AQHBHWI)}wethIsyolwadmé"ﬁMéfﬂ st Theaeadtion was

stired tytad BB 20 16 E R TP IR WS B BhERTLTR water
extraétgdGAitH @ihypé@@tat@tdr}e@ ol ddaah Wimph4dts, ferdl célagdtated and

250x50 mMm elu
purified by silica gel chromatography (ethyl acetate:n-heptane 1:10). Finally 1.35 g

(yield: 74%) of the title compound was obtained.

LC/MS (method D) (M+H)": 436

Step 3:
1-{3-Bromo-4-[3-(tert-butyl-dimethyl-silanyloxymethyl)-phenoxy]-phenyl}-ethylamine

)(\Si' \/Q ks
\ ,@/&
o

Br

In analogy to the preparation of example 1, step 2, the compound from step 2 (1.35 g,
3.10 mmol) was reacted to give 1.28 g (yield: 95%) of the solid product.

LC/MS (method D) (M+H-NH,)*: 422

Step 4:
N-{1-[3-Bromo-4-(3-hydroxymethyl-phenoxy)-phenyl]-ethyl}-N'-(4-cyano-phenyl)-

malonamide
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10 heptane, ethanol and nethanol (5:1:1) + 0,1%
anmoni um acetate (isocratic), flowrate: 100 nmm n].
wone/qadisvant fracti ons were |yophilized to yiPEITEP008{H05187
(yield: 2699 of the pure «onmpound. LC/ M5 (nethod A)
mai n peak (MtH)+: 479 (Rt= 1.24 mn) 15 Exanple 17
N- (4- Car bam m doyl - phenyl )-N -{(S)-1-[4-(pyridin-4-ylm
eth oxy)-3-trifluoronethyl- phenyl]-ethyl}-mlonam de
FF OHSC F HHZNH\\ N Step 1. 20
Pyr| dj n- 4-yl rrethoxy) 3-trifluoronethyl -phenyl]-e
N/ ~N 1.02 g (5 nmol ) of
thyI acet ophenone was di ssol ved
|n 10 absol ut ¢! THE and cooled to 0 C. Subsequently
660 mg (5.5 mmol) of pyridine-4- nmethanol, 1.443g
In anéfég? to 'l'ﬁ@b}erSHraﬁdSh Bhéﬂdﬂn .loélleﬁ% Qﬁ’é’cén‘%b%ng db’nved from step 3

di I'Si opropyl azodi 25 car te were added and
(1.2819,>2. 9% mmogwasdr&@tct@ © glue 1:29Hngr(we@ ohof f@ﬁbﬂt@mompound The

oSSR ol el BB MR geparaton

Step sul phate, filtered, evaporated and purified by
E’Cﬁp HPLC. The rel evant WO 2009/ 007015
N-{1-EcBrampodbt}- bm@rpgvmezugylfnmxwhgh@eylkeﬂv&pﬂ. M-Nd to

hydr%xgrb%% IEH" our;%MJeJ uoroacetate, yield: 29%

ess crystals. LC/ M5 (nethod
A I\/H—|) : 2 6 Qﬁ (Rt 1 15 NHN.) The product was used
f
|

re tI 5 1-[4-(Pyrid
FX oxﬁ) orré’thyl phenyl] et hyl am ne
FF \/O ~N 1835 ng (1.43 nmol) of the
conpoundBprepared in step 1 was dissolved in 15 ni

HO

In analogy to the preparation of example 1, step 4, the crude product derived from step
4 (129 mg, 0.25 mmol) was converted yielding 125 mg (yield: 91%) of the title
compound. LC/MS (method D) (M+H)": 542

Step 6:
N-{1-[3-Bromo-4-(3-hydroxymethyl-phenoxy)-phenyl]-ethyl}-N'-(4-carbamimidoyl-
phenyl)-malonamide*trifluoro-acetic acid salt (Example 2)

In analogy to the preparation of example 1, step 6, the compound derived from step 5
(85 mg, 0.13 mmol) was converted to yield 18 mg (yield: 22%) of the title product as a
white solid. LC/MS (method A) main peak (M-H)*: 524 (R= 1.18 min)

Example 10
N-(4-Carbamimidoyl-phenyl)-N'-{(S)-1-[4-(2-methoxy-ethoxy)-3-trifluoromethyl-phenyl]-

ethyl}-malonamide

TORAEL

Step 1:
1-[4-(2-Methoxy-ethoxy)-3-trifluoromethyl-phenyl}-ethanone
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absolute MeOH and to this solution 1.11g (14.3 mol)
of NHACO2CH3 was added. After 6 h at anbient
woeeper@sure 1.35 g (2.2 mmol) NaCNBH3 was ad@®€d/ERehs/005187
the 10 mixture refluxed fo#5 6 h. The m xture was
evapor at ed under reduced pressure and dissolved in 20
nmL of DMF, filtered fromsolids and agai n evapor at ed.
The resulting oil was purified by preparative HPLC
The relevant fractions were |yophilized to give 182
my (43% of the product as colourless crystals. LC/ M
Qd A) (MtH)+: 297.09 (Rt 0.71 min.) 15 The
cf was used for step 3 wi thout further
pr®ation. Step 3:
7 i m doyl - phenyl ) - N -{1-[4-(pyridin-4-yl metho
Xy) - 3 tr| fPU@'rlsomet hyl - phenyl ] - ethyl }-nal onam de F F

e 155 e e et Tl o
I
is SN 15885 0 STHAGHT e At P 3 ) 0o T 1.4
g (7 mopol) &f. 4fluons- 3—tnﬂluarbmealnylra£e\‘tmmhamremas afided r@d(tbe8mxture was
stirrea‘ggrggrh%gﬁﬁtloﬁs& E?rga&ucg{f h/%ls %ﬁnﬁgrea&f g\aﬁg ez eneracted with
DCMAdfi&d ovét S(BdlUHgsulﬁhat%Afﬁhel@d é@b@r%tted @ﬁaéf F’Hdﬂfc%dtd?éssure and
reaction mxture was filtered, evaporated

purifigg W@Qf,oraﬁmg@aphv pe@ﬂw grle¥ieldit1.98 g-BR%) Y| eI d 45 ny

tals. LC/NS (method A) (MeH)+:
LC/M?@“@‘?%% ms%:ﬁ%b feg 2 V\D2009/(gl(9)7025 ) (MR

Step PCT/ EP2008/ 005187 50
I% r bam m doyl - phenyl ) {(9) - 4(p¥r|d|n4ylm
1-[4-(@tMetheyy- %hwy)fwéfmmmw pm@bfuﬁthxé@wwq rflQuserGatalge
FF OfH3 F H2ZN N The racem c product derived from

H,C

step 18 ng) was separated in its enantionmers by 5
HN ch| d:r epar ati ve H C [colum: (S, S) Wel k- O 250x50
z et : hept ang hanol and met hanol (3:1:1) +
0, Ne-ammp acetate (|socrat|c) flow rate: 50

nmL/mn]. The Ofel evant fractions were | yophilized to

Toa Q()bMi(f?or‘} ofY. (%S% %mﬂolf 81'31 wﬁn@ﬁ@%%oiyg%flﬁ%rﬁ%yl phenyl}-
ethan@n@zﬂe{rlved from step 1 dlssolved in 30 mL methanol was added 3.3 g (42 mmol)
of NHESEH- P HE B0 /A0 SOHEa Y Y S ST 0P A6 SIS .
Subsequently 400 mg (6.3 mmol) NaBH3(CN) was added and the reaction mixture
refluxed for 6 h. Then the solution was evaporated, the residue dissolved in 40 mL
DMF, the solids filtered off and the residue evaporated to dryness again. The raw
material was purified by reversed phase chromatography. Yield: 840 mg (isolated as
trifluoroacetate, 2.2 mmol, 53 %).

LC/MS (method A): 247.07 (MW: 263.1)

Step 3:
N-(4-Carbamimidoyl-phenyl)-N'-{1-[4-(2-methoxy-ethoxy)-3-trifluoromethyl-phenyi]-
ethyl}-malonamide

JL A, o O GCH II:
HN \ F
Y F
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phenoxy)-butyric acid FF HICF OHNO ~ O4d H2NH
Step 1 15

wOoRo0e0ast vl - 2-tri fl uor omet hyl - phenoxy) - but yr iPET&R2008/005187
ethyl ester F F H3C F O 1460 To a sol uti on of
4- Hydr oxy-3-(trifluoronethyl)-acetophenone (2.042g, 10
mol) in 50 mM DW were added 1.52 g (11 mmol ) of
K2CO3 and 1.951 g (10 nmol) of 4-brono- butyric acid
ethyl ester. The reaction mxture was stirred for 1 h

211 A (8660 mii¥h MXQfEarBQmWﬁﬁioWPHQﬁﬂ} -RfhlohdRid £5d ‘éi‘r‘@ermedlate 4)

dr ssol ved in racted trice wth
was gdiaselved Thabsalutd PMfgaod dathis sphmm 2vasmgr (0seB mml) of the amine

. ted f I
derive FOmLsisH At Biokf e Biiele ! HpryaT erhbnditiarale 307 mg (2.4
mmoB/N-N dlisﬁp%@;@e&ﬁl%ngne@?@ 388 Rig (0TE3 Fﬁrhbl?o@ﬁf’mﬁéflﬂs-as
el 1 ow ai l LC/I\/IS(rrethod A) +: 319.3 25
yrollgtrap%@ vﬁpmwfmmgrmﬁm@wmgdged fter stirring at ambient

e T e
pressnmlahdqfurlflbd WWQMWHPLCOM@IHGQS Ing (25 %)ntoldEeks solid.
added 7. .0 anmoni um acetate (95 mMmol ). After 12

LC/Mp é’ﬂ?tthF’r@ (‘M"'"éhbf‘@ﬁi@ot enperature 715 ng 5 (11.4 nmol)
Step§t°d' um cyanobor ohydri de was added and the m xture

heated for 8 h under reflux. The sol vent was
Sepaeatapoofaereahtiontes reduced pressure, the residue

ni €di ssolved in ethylacetate and the organic phase

e actpedot heee tirnes with water. The organic | ayer
“z"jwéé%e ar A ess 8 with brine, dried over Na2SO4,

f nedvanfl ateld~ After chromatography of the

residlle on silica gel 1.0 g (3.13 nml ; yield

The racemic product derived from step 3 (90 mg, 0.17 mmol) was separated into its

stereoisomers by chiral preparative HPLC [column: (S,S) Whelk-O 250x50 mm, eluent:
heptane, ethanol and methanol (1:1:1) + 0,1% ammonium acetate (isocratic), flow rate:
50 mL/min]. The relevant fractions were lyophilized yielded 23 mg (26 %) of the
relevant enantiomer. LC/MS (method A) (M+H)": 467,30 (Rt (1.047 min.)

Example 14:
N-(4-Carbamimidoyl-phenyl)-N'-((S)-1-{4-[(2-methoxy-ethyl)-methyl-amino]-3-

trifluoromethyl-phenyl}-ethyl)-malonamide*acetic acid salt

Chiral
N
N N/@/MNHZ 7]/
H o)

Step 1:
1-{4-[(2-Methoxy-ethyl)-methyl-amino]-3-trifluoromethyl-phenyl}-ethanone
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(4]

10 33% of the crude product was obtained. LC M5

(method A) (M+1)+: 303.08 (MW 319.14; Rf 1.25 min.)
WOo0eg003018- (4-{ 1- [ 2- (4- Car bam m PCT/EP2008/005187

i doyl - phenyl car banoyl ) - acet7yl am no] -ethyl }-2-trifluoro

nmet hyl - phenoxy)-butyric acid ethyl ester H H2N

C-NA"ANOOH3 FF HHF* 15 268 ng (0,8 mmol) of

N- (4- car bam m doyl - phenyl ) - mal onam ¢ aci d

(internediate 4) was dissolved in absolute DMF and to

A sollitibrs of 2 iubFB- m&?&%ﬁﬁ%@@%&%@fﬁsmg P43 hhI), N-(2-

amne fromstep 2
methaxyetivyymethylarsinec64d ragi d28mhyndd) aled pothssiLos carbanat® (335 mg,

2.43 a1} M 18 DR Bt 10 FmabrigDo o SR aiEiayave. The
cooleti@aa&tisH itk vas Wiisitey AR v tef e)&ﬂ&%téoeﬁ/itﬂ l&hﬂ'a%‘é@étéegned over

in ethyl acetate and extracted with water.
sodiugepalphated filewshard the selveakwas removed undepedisned pressure. Finally

547 PR R 0B B Eoliln B¢ BRBRFE: T Ve e 170

LC/MBYnfethdd IDYqM+H)*eP6 33 % of the pure conpound was
obtai ned. 25 LU M5 (nethod A) (I\/H)+ 523.18 (MWV

Step219.14; Rf 1.407 nin.). Step

[4-(1- An? ﬁoie#]ry[ fzfztﬁ |E81rﬂ?@%ﬂrng? &9{%@%@&&%&%{ Bmuﬁé“tnﬂuoro-

acetiddrid009/ 007015 PCT/ EP2008/ 005187 52 F F HSC O F O O

_HH\ / OOH H2N\ / NH To 170 ng (2.7 nmmol ) of
\A\-(4- 1- [2,;(4 car banigr doyl - phenyl car banoyl ) - acet yl -

yI’} - 2-trig r onet hyl - phenoxy) - butyri c aci d

efhy r fromstép S"in 15 m nethanol was added

one ui val ent of 1F1 aqueous sodi um hydroxi de and the

redction mxture 5 was stirred for 2 h at anbi ent

AmmbRItIREheEtAtE (1. 59@” 1o nifhlh W dffeP® Qbf)lu‘ﬁ@ntd? tidicdmipbund from
the addition of N aqueous HClI and the resulting

step ‘p(&ﬁ mgs 4t28 mmolggp k{8 IpyL). After stirring at RT overnight sodium
cyanoborohydride (149 mg, 2.38 mmol) was added and the reaction was refluxed for 6

h. The solvent was evaporated and the solid, redissolved in ethyl acetate, was
extracted with water. The organic layer was separated, washed with brine, dried over
sodium sulphate, filtered, evaporated and purified by preparative HPLC. The relevant
fractions were lyophilized to give 147 mg (yield: 19%) of the pure product.

LC/MS (method D) (M+H)*: 277
Step 3:
N-(4-Carbamimidoyl-phenyl)-N'-(1-{4-[(2-methoxy-ethyl)-methyl-amino]-3-
trifluoromethyl-phenyl}-ethyl)-malonamide*trifluoro-acetic acid salt

_o o [
NN 0 NH Ho\”/(\
N NU F F
/ H N NH, 0
Py, N
F

To a solution of the compound received in step 2 (100 mg, 0.26 mmol), N-(4-

1€y~ -imaloinaimic acid iiinuoio-aceliv acid sail Ulllellnemdle 4) (60

a
mg, 0.26 mmol) and HOAt (34.9 mg, 0.26 mmol) in DMF (4 mL) was added DIPEA
(131 pL, 0.77 mmol) under stirring for 10 min. After the addition of PyBrop (119 mg,
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filtration. After lyophilization 29 ng (0.059 mmol, 22

% of the pure conpound was obtained. LC/ M5 (nethod
WORpoYMFds+: 495.2 (Rf 0.981 min.) 10 Exanpl e Z&T/EP2008/005187

N- (4- Car bami m doyl - phenyl )48\ - {|

-[ 4- (nor phol i ne-4-sul fonyl)-3-trifluoronethyl -phenyl]-

et hyl } - mal onam de*trifl uoro-acetic acid salt FF HNO

F H2ZNHNWHO\-~O Step 1: 15

4- (4-Brono-2-trifluoromnet hyl - benzenesul f onyl ) - nor phol i

0.26 Lﬂlﬁnoﬁ tie Feadlidh whBS stirrbd ‘at antbiéntehidratur@¥or 24 h, The mixture was

-brono-2-trifluoronethyl -benzenesul fonyl chloride
filter¢d and pyrified byereparativei MPIGETHE releyanbfactithsdwvere lyophilized to

. sl ution, of line (1.62 M, 18.55 mmol) and

vield 2 Moy fieuf %o} 8F e ' il ) 1

LC/MS{hathodr Df HIRAg": 4Bpe reaction m xture was 20 stirred
for 12 h at RT. Ethyl acetate (80 m) was added, the

Stepdkgani ¢ phase was separated and washed with water (20

N+ CeoalRSTeRehi AR R Ry Bt Bnindied-
triflugroatBinyl-preshydibéthiyedalonarfi@e*agetid %d sall YEREmple Be
next step w thout further gurl fication. Ste

2. 25
The racemie pEPGiHS Ideriued fam sip, )(3%m9,i64-%mﬁawg§|seaﬁéai9ﬂ]in its
enant458 ) AR IRLOHBA CFORFAACES 3Pl 922 50k0 nh, luent

heptaine, cathaleol (é2d methiddisl (8:0: Hi+ 0206 Gdnmonlum aestadel (isdcratic), flow rate:
d .wise tq a sqlutjon of the product .optained . i
100 i Bfind Tie tifeforteacyonainrs Woptiied ol § Ml (iglgic26%) of the
pure EBfp8uklgur e was stirred at this tenperature for 1 h
and then added 5 drop wi se to acetic acid anhydride
LC/MS fmethed, A a@irepeakdMy-Hit: 4705@R=Tha4 mémkcti on  mi xture
was stirred at 0 Cfor 2 h and allowed to warm up
slowy to RT. Water (100 m) was added and the

Exanfigliactt7 on ni xture was stirred at 60 C for 15 nmin. The
mxture was diluted with ethyl acetate at RT,

N-(4-kabamimigsyl-pheny il s -Maooslin-dadmethaxw 13-trifiuoremethyl-
[ '|:Hm sul phat e and evapor at ed.
phengﬂ-'rel‘?lg{lgﬁﬁl%ﬁé’rﬂ t he cfude pr oduct gy
F

A
) o q HC .

3\@ - do -
HN N \\ON

Step 1:
1-[4-(Pyridin-4-ylmethoxy)-3-trifluoromethyl-phenyl]-ethanone

F F
F
(o]
@o =\

1.02 g (5 mmol) of 4-hydroxy-3-trifluoromethyl-acetophenone was dissolved in 10 ml
absolute THF and cooled to 0 °C. Subsequently 660 mg (5.5 mmol) of pyridine-4-
methanol, 1.443g (5.5. mmol) of triphenylphosphine and 1.213 g of diisiopropylazodi-
carboxylate were added and the mixture stirred at 0 °C for 1 h and 12 h at ambient
temperature. The mixture was diluted with water, extracted with ethyl acetate, dried
over sodium sulphate, filtered, evaporated and purified by prep-HPLC. The relevant
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10 silica gel chromatography using ethyl
acet at e/ n- hept ane gave the desired product (2.00 g ,
WO240%007@5ep 3: PCT/EP2008/005187

1-[ 4- (Morphol i ne-4-sul fony49) -3-trifl uoronethyl - phenyl ]

-ethylamine F FF H2ZN S ~O O 15 Ammoni um acet at e

(4.57 g, 59.29 mmol) and sodi um cyanobor ohydride (373

ng, 5.93 mol) were added to a solution of the

conmpound received in step 2 (2.00 g, 5.93 mmol) in

; f 0
fracﬂﬁ%e(@@dﬁ!g]hze@l@ gﬁ@SBS%%g}]éra%@aWM&Bwé@fé yId529%) of

m xture ched addi t1on of

the ptaduct ascolnitess caystals( pQ:fM}S (emelhedaﬁz)dfv&tléﬂ 286 96y(R4<ls15 min.)

Purification, of the _cru roduct by preparative HPLC
The piﬂﬂu?%ﬁ]f"??qg &d‘(?‘élypel evant 20 fractions gave
Stethe desired product (1,48 g, 55%. LC M5 (nethod E)

M-H) +: 338 Ste
1-[4~( y(ldw@fybaﬁthﬂxugfortnﬂuemme)thw -phergyll-athylanimer phol i ne- 4-

sul fqnyl) 3-trifluoromethyl -

t he product derlved fromstep 3 (200
. \ _ N-(4-Carbam m dovl - phenyl ) - mal onam c
aC|d trifluoro-acetic acid salt (internediate 4) (148

585 mg (1.4 34AnmBNpdf)thadmigduad grdpangd irdstép Tfmb)dlwbl\l@d:m 1®ml
The received solution was stirred at anbi en

absoluéq).lb/@&‘rl @nd toghisisolytionrfid 1g; (>314u°r Bel 96D HEH was added.
4
Aﬁert@ﬁ%ﬁ?@n%%t%ﬁé@?atuﬁa \53)5% (e2thh (?‘BbygtNBH was added, and the

uoroace prepa AT e
mixtufé esftideefant h. flihecmixtore was evaporied unddr tedugpedeprésSéure and

dlssoB‘/%d,\yé mrgsjjj/&f E Lhe rrggﬁlf) |tgs %%garﬂgmagh tggaps)oratgd The resulting oil
was a\hr(ﬂ%d%}rﬁ@ tﬂ@m Pnh,e THe) reNsva[n& ﬁ)acﬁoﬁs’%me@wdhu%e%fgwe 182

| - phe -et ] - mal onam de; conpound w t
mg (43%)‘ btﬁ@ecpradachasaclpdrlelss cﬁmtalso OFFHH F OHF

t |fl+u ul.fonic acid
Lo, @eihap il gbhony 20 FRBT OCEE in
The product was used for step 3 without further purification.
Step 3:
N-(4-Carbamimidoyl-phenyl)-N'-{1-[4-(pyridin-4-yImethoxy)-3-trifluoromethyl-phenyl]-

ethyl}-malonamide

FoF
o M >\< E
H Q
HZNX\©\N»\)\\ N O\/@N
H

134.1 mg (0.4 mmol) of N-(4-carbamimidoyl-phenyl)-malonamic acid *trifluoro-acetic
acid salt (intermediate 4) was dissolved in absolute DMF and to this solution 118.5 mg
(0.4 mmol) of the amine from step 2, 509 mg (0.8 mmol) 1-propane-phoshonic-acid-
anhydride and 51.7 mg (0.4 mmol) N,N-diisopropy-ethyl-amine were added. After
stirring for 24 h at ambient temperature the reaction mixture was filtered, evaporated to
dryness and purified by preparative HPLC.  Yield 45 mg (18 %), colourless crystals.

LC/MS (method A) (M+H)*: 500.3 (R 1.05 min.)
Step 4:
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O ~\VFAF F~S\ I F F/ F To a solution of

3- pent af | uor oet hyl - phenol (2.0 g, 9.43 mmol) and
woopgediglsam ne (1.24 g, 1.63 m, 12.26 nmol ) BGT/EP2008/005187

di chl oronet hane (10 m) wa%® added

trifluoronethane-sulfonic anhydride (1.76 m, 2.99 g,

10.37 mmol ) at OC. The reaction m xture was stirred 6

h at 15 roomtenperature. D chloromethane (15 nl) was

added and the organic phase was washed with sol utions

N-(4- @far@émﬁﬁi'dkbm 5@&:%) Ne{(%aw ByRRlin-4- Wmé%dﬁy)-@—ﬁi‘ﬁﬁb#ﬂﬁwethyl—

car bonat e and bri'ne

phenmlﬂ-gﬁml}cmmmidm dri ed over sodium suI phate and
concentrated in vacyo leading to an oil (2.83 g, 879,
which was uged in e followi ng step without further
purifi atRony_ 28 Step 2:

%\‘( c P afI Wenyl) vinyl]-acetamde F F

H,N F~ H'F To~a sotu n of the crude product of

step ¥ (0,75 g, 2,2 mol) in DVF (10 nl) was added

The r(%'%éilg\"ﬁ/ ﬂﬁﬁfc@ﬂbﬂ@eé RodYse ffgmor@w ?éaﬂ(ﬁrgféWIM@ &fantiomers by

, , 2,40 Ium acet ate
chiral(@epatgtive HBL%[cainlmml@(&) Whmﬂy[)p%)@;ﬂﬂ mo),pelogrin beptehe, ethanol

2009/.007015. PCT/ EP2008/ 005 55 1 | .
and ethaPab('r IR + .75 pErdRaEasea® Gsousgtioy o BEES mLmin. The
relevaid ﬁ&tldﬁbqﬁé}‘é’qygﬁhlllﬂ'&ﬁtd gﬁesqohfg;t (IZQr%gléﬁtHE bweeébrﬁggund.

washed wi th hydrochl gric acid

sb6/M® amth@gaé Mrthonae. 3((&0&&@51)20 m). The
organi ¢ phase was dried over sodi um sul phate and
evaporated. Purification of the crude product by

xaniplé poa 5 gel chromat ography usi ng et hyl
acet at e/ n- hept ane ?I gave the desired produ

4-(4- {érBd%Ca@a(r@m@ﬂylanhw Q?ébﬁmoyamylymql;ﬁrtamwzetnﬂpom methyl-

dF To a solution of
phenﬁqt) 5¥H|%ent af | uor oet hyI phenyl ) -vinyl]-acetan de (110
ng, O, 39 rmol)

HN

H2N

Step 1
4-(4-Acetyl-2-trifluoromethyl-phenoxy)-butyric acid ethyl ester

Fao F
H3C j O\/\/IOI\

o™
(6]

To a solution of 4-Hydroxy-3-(trifluoromethyl)-acetophenone (2.042g, 10 mmol) in 50
ml DMF were added 1.52 g (11 mmol) of K;CO3; and 1.951 g (10 mmol) of 4-bromo-
butyric acid ethyl ester. The reaction mixture was stirred for 1 h at 80 °C. The solvent
was evaporated; the residue dissolved in 100 ml DCM and extracted trice with 30 ml
water. The resulting organic phase was dried over Na,SQ4, evaporated und purified by
silica gel chromatography (mobile phase heptane/ethylacetate = 3/1) yielding 3.02 g
(95 %) of the title compound as a light yellow oil.

LC/MS (method A) (M+1)*: 319.3

Step 2
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10 in nmethanol (10 m) was added
(+)-1,2-bis((2S,595-2,5d
wOo »o4igd7msosphol ano) benzene( cycl ooct adi ene) r hodiCOvER20(8/005187

trifluoronmethanesul fonate §10,3 ngy). The reaction
m xture was hydrogenated with H2 at 5 bar and
evaporated. The residue was dissolved in ethanol and
hydrochloric acid (6 M 0.7 m) and the solution was
refluxed for 2 days. Purification by preparative HPLC

4-[4-(4%56&8@@@-‘3% d&oﬁ%trglggégpkﬂ-mﬂé aEf@éﬂWP@@teB ave

t he desiréd product.

. rbam m dayl - phenyl )-N -[(S) - 1- (3- pent af | uoroeth
p eﬁyb) - et hyl[] - mal onanmi de; conpound with
[ I 0O-e&C et ok (Exanpl e 29) To a sol ution of

duct derived fromstep 3 (5 ng, 14pM in DW
(0,2 M) TOTU 20 (5 ng, 14 NM, and
To 3.02 gA98ambai) ofi theydceporhgrionenfedrorsded d ind0dml MeOH was added 7.31

o e GePiets o P candie ronPia el pbign ertrdlira 1o mo
(11.4 3o HodiRGBAbBORHYAFidé vds addied Bhd thé Mik@se heated for 8 h

acidified wth trifluoroacetic acid and purified by
undepieipXr Hbe velvept waseuaposatedamder reducashprasskee, the residue

redissh' ethiackfardaff feBroabit Mite Sidotgd a8 QLR water.
The c2§asic 0y hoadEd p afaed) SUAHeBWith BoinExdrigd @verNa,SOy, filtered and
evapeiatch AT RO MBERIraPRY Oh i rRSH RN SRt QBI(E. 13 thmol; yield
) [ ; ' ' O C O HNNNTFA ~~ N
336)?]‘%% Fﬂ{ﬁﬁ%ﬁhg@@ggﬁﬁwﬁ@ B ro mo-2-chloro-be nze n
LC/MEs(methbe A) (M-)T:BaS.08 (MOV 319. B, Rf 125IH8n) To a

S ol uti on of 4-bronp-2-chl orobenzenesul fonyl chloride
P P2 50 g, 8.45 mml) in THE (25 nl) was added a

4-(4-89 C{b%!—@ﬁrb@‘miﬁﬂa@ﬁi[%é@%&b&n@yﬁaceﬁﬂa@%ﬁ%tw}—fgﬁﬂ ;J/(lnromethyl—

reaction 10 mxture was stirréd for 4
phenexyttutyriq acidrgthylgsiemat er (50 m -) were added. The

qargani ¢ phase was separated and washed with
Ihyilochl oric acid (1 M 50 m) and brine (2 x 30 n)
H,N

and ri efl ower $di um ful fate. After evaporation the
pragtisy, ' ra White solid (2.05 g, 90%

whi ch Was used in fext st wiAt hout further
Text_stgrovit

purification.
268 mg (0,8 mmol) of N-(4-carbamimidoyl-phenyl)-malonamic acid (intermediate 4)

was dissolved in absolute DMF and to this solution was added 255.5 mg (0.8 mmol) of
the amine from step 2, 1.018 g (1.6 mmol), 1-propane-phosphonic acid anhydride and
103.4 mg (0.8 mmol) N,N-diisopropy-ethyl-amine. The solution was stirred for 18 h at
ambient temperature. Then the reaction mixture was evaporated, the residue dissolved
in ethyl acetate and extracted with water. The separated organic layer was dried over
sodium sulphate, evaporated under reduced pressure and the resulting residue
purified by preparative HPLC. 170 mg (2.7 mmol, yield 33 %) of the pure compound
was obtained.

LC/MS (method A) (M+1)": 523.18 (MW 319.14; Rf 1.407 min.).

Step 4
4-(4-{1-[2-(4-Carbamimidoyl-phenylcarbamoyl)-acetylamino]-ethyl}-2-trifluoro-methyl-
phenoxy)-butyric acid
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15 Step 2: 4-Acetyl-2-chloro-benzenesul fonanmde ci O
S-NH2 O To a solution of the product obtained in step
wWO0R0¢9100001g, 3.70 mmol) in ACN (8 m) was adde®CTHP2¢BH05187
ng, 185 pnol), PdCl2(PPh3)322 (389 ny, 554 pnol) and 1
20 (ethoxyvinyl)tributyl-stannane (2.5 n, 2.60 g,
7.39 mol ). The m xture was heated for 30 mn at 100C
usi ng m crowaves. After cooling, the reaction mxture
was acidified with 1 NHC (4 ml) and stirred for 20
m n. The reaction m'xtareFvvas adjusted to pH =7 using
NaHCO8 and extrgcted WAt AcOEt. The organi c phase was
washed wifh Rring e over SO4 and evapor at ed.
HN Pur i catfon Nthe u-' silica gel 25
@ aphy s ng et hyl acet at ef -heptane (1:1)
H,N ga heHddesired product (650 ng, 75% Step 3: WO

2009/ 007015 PCT/ EP2008/ 005187 57
To 14Q mgaef ymmoD) & fokol b@w(z”eﬁ@@ﬂm'mmwmﬂ@nytgaﬂéamoy%a\celyl amino}-

ethyliz—§%flté%)rﬁnr%?h??@%ﬁnq%??uﬁfrlc A%ﬁfj %W %)Q{erCFFHrﬁ' g%?ja I@ g%ErﬁPmethanol
was adﬂqdjohelequﬁ)ammmf natm&MSMLum hydiroixid@ afdithe réactipn mixture
wes ey R o o s RS RS hal ) i 3 by
the aae%hldm maeuébasm| shd tHeefbsting %Eﬂtat@%%%t‘égﬁpated by

di chl or onet hane, dried over ~ 'sodi um sul

flltratfqnl t‘\éteeb'omdlzahen 28 Mgr(D.069smmotp22 86\ ofdbe pwelaompound was

obtaiied vy “o7oqCAME QREFSTMEF it T 2 AR OB Ml Fhou

further purification. 10 Step 4:
N- Acetyl - 4- (1- am no-et hyl ) -2-chl or o- benzenesul f onam de
Example@8s” s \ / -H H2N O

N-(4-Carbamimidoyl-phenyl)-N'-{1-[4-(morpholine-4-sulfonyl)-3-trifluoromethyl-phenyl]-

ethyl}-malonamide*trifluoro-acetic acid salt

F
HN»\Q\ )\\)\‘NLd: v TFA

o \\/O
Step 1:
4-(4-Bromo-2-trifluoromethyl-benzenesulfonyl)-morpholine
FFe
SUSTS:

A solution of 4-bromo-2-trifluoromethyl-benzenesulfonyl chloride (5.00 g, 15.46 mmol)
in THF (5 ml) was added to a solution of morpholine (1.62 ml, 18.55 mmol) and
triethylamine (2.15 ml, 15.46 mmol) in tetrahydrofurane. The reaction mixture was
stirred for 12 h at RT. Ethyl acetate (80 ml) was added, the organic phase was
separated and washed with water (20 ml), hydrochloric acid (1 M, 20 ml) and brine (20
ml) and dried over sodium sulphate. After evaporation the product was obtained (5.708
g, 99%) and used in the next step without further purification.

Step 2:

1-[4-(Morpholine-4-sulfonyl)-3-trifluoromethyl-phenyl]-ethanone
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Ammoni um acetate (1.10 g, 14.87 mmol) and sodi um
cyanobor ohydride (93 ng, 1.49 mol) were added to a
woo0butr@s of the conpound received in step 3 @PCIEPAYS/005187
1.49 15 mol) in MeOH (4 mM3). The reaction m xture was
refluxed for 2 h. Then the cooled m xture was treated
with trifluoroacetic acid to reach pH=2 and evapor at ed
to dryness. Purification of the crude product by
preparative HPLC and | yophilization of the rel evant
fnaptlons gave the desired product (210 ng, 36% . Step

doyl phenyl) - nal onani de; conmpound wi th
uoro-acetic acid : To a solution of the product

A soldsn Mﬁi@obfd@iﬂrﬁéﬁﬁeéuﬁ?&ﬂoﬂﬁe (EﬂﬁnHTHF )10 er (26.04 mmol) was added

carbanmimd -I’TH onam ¢ aci d *trl Iuoro aceti c

drop w&ajtmsoluclpntoémﬁear@d@t gptaiged imgtepsB(5.gad, )1 3atinmamyin THF

(30 myEAe B ThE ML Wil Bhrel 3t s et E%f’qxﬁ' FEd\iER added

drop Widedto adsticedtid bahRperidd (1226 nilhe331804hkict) aam 56 dlf h‘d Rfhction
V\nthtrlfluoroacetlc aci d and purified by p F
mixture, wasstigegat 0 F@é@&?@@%ﬂ@%&bmarmmsw %BT Water(100

) VASSE8 A0 BSR4 9 503 oo micur

was dnesd Mﬁ@lﬁylmﬁezﬁm Ot elized Qvitexaae aussHaHC O3, washed with
Car ba

brine. §Aec GV SpioT S PBAIga o SyRarbled FluBralign ghissrude product by
silica gb_r;éﬂl\&om@k@wyg&éﬁg A BEBIASAhSptahe Gavehe Glsioa hbauct

(2.00 (4% or 0- 4- mer capt o- phenyl ) -et hanone ci ol s
Ste odi um hydrogen sul fide (NaSHxH20O (10.97 g, 148.1
P ) was dehydrated in N methyl pyrrolidone (100 m)
1-[4-(MorpR8life-4ifon gl BoftifludrdméeingpReryipetytaipieone (11. 20
1 ( é, 59. 25 nm)?') was added r?gbt hgy?nxtyﬁjg at 140 C
sfd rring was continued for 3 h at 160 C. The
et was renoved under reduced pressure and water
8- ’aapl hydrochloric acid (6 N were added to
t he coud\a—product The precipitate was filtered,

é% cetyl sul f anoyl - 3- chl or o- phenyl') -ethyl ] - N - (4-
trif

Ammonium acetate (4.57 g, 59.29 mmol) and sodium cyanoborohydride (373 mg, 5.93
mmol) were added to a solution of the compound received in step 2 (2.00 g, 5.93
mmol) in MeOH (30 mL). The reaction mixture was refluxed for 5 h. Then the mixture
was quenched by addition of trifluoroacetic acid (pH=2) and evaporated to dryness.
Purification of the crude product by preparative HPLC and lyophilization of the relevant
fractions gave the desired product (1,48 g, 55%).

LC/MS (method E) (M+H)*: 338

Step 4:
N-(4-Carbamimidoyl-phenyl)-N'-{(S)-1-[4-(morpholine-4-sulfonyl)-3-trifluoromethyl-
henyl]-ethyl}-malonamide*trifluoro-acetic acid salt (Example 5)

DIPEA (0.23 mL, 1.33 mmol) was added to a solution of the product derived from step
3 (200 ma. 0.44 mmol), N-(4-Carbamimidovl-ohenvl)-malonamic acid trifluoro-acetic
acid salt (intermediate 4) (148 mg, 0,44 mmol) and TOTU (145 mg, 0.44 mmol) in DMF
(6 mL). The received solution was stirred at ambient temperature for 12 h. The mixture
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washed and purified by silica gel chromatography using
ethyl acetate/n-heptane to yield 7.55 g (yield: 68%
woabowdego1sdesi red product LC/ MS (MtH) +: 196 15 PSTEP2(18/005187
1-[3-Chl oro-4-(tetrahydro-yran-4-yl sul fanyl)-phenyl ] -
ethanone s co ol ~ ~ S The product fromstep 1 (3.0
g, 16.07 mmol) was added to a suspension of sodium
hydride (964.3 ng, 32.14 mmol) in DM at 0 C. After 5
mn 4-iodo-tetrahydro-pyran 20 (3.41 g, 16. 07 nmol )
was %%t?lﬁ?g ﬁ\ﬁﬁ\ @ﬁlgof@ggllﬁﬁfdmgﬁg %ﬁ% gygﬁéﬁéﬁtl \/\ﬂ% rrelevant
fractians et yophilzedrtalgive d5Gind (Yieldt bdt%)addbe |pcoduntdls a white solid.

v orat| n fication of the crude product by
LC/ {a’ﬁ (“@*ﬂ%on'g?igr aphy using et hyl

acet at e/n hept ane gave the desired product (1.385 g

329% . 25 Step 3: [3 -111 -T

Examqle®9l CI |, yui % - pyictii--t- --ouiiuiiyi) piit:,-iivyij

N-(4-Babaish ey heagin-RsiSk 1 Qﬁﬁ?a*?n%%? ﬁ@7F81»1<§%¥Jc?thy'] malonamide;

compb@malvvlﬁdtrfm@%%b@ﬂcacﬂl 38 g, 5.10 mmmol) in nethanol
5 m) and tetrahydrofurane (25 m) was added drop

%e to a solution of oxone (5.64 g, 9.17 nmmol) in
= 25 m0) atOOC The susnsi on was stirred 2 days
F <afld the reaction
m xt ure V\Hs extrac‘f‘ed MLt D DCMFThe conbi ned organic 5
phases were washed with brine and dried over nmagnesi um
F ate. Evaporation and purification of the crude
oduct by silica gel chronmatography using ethyl
acet ate/ n- heptane gave the desired product (1.04 g ,
Step87% . Step 4:

or 0-4- tet dro qu phenyl ] - et
Trflufigt Gipthresaog T R M
34 35 mpl ) and SOdI um cyanoborohydn de (216 ng, 3.44
. S : L€ added to a suspension of the conpound
F>(‘Hed from step 3 (1.04g, 3.44 nmmol) in nethanol
F (10™nL). The reaction mixture was refluxed for 5 h.

To a $8&Hloh ¥f 3-pentafluoroethyl-phenol (2.0 g, 9.43 mmol) and triethylamine (1.24 g,
1.63 ml, 12.26 mmol) in dichloromethane (10 ml) was added trifluoromethane-sulfonic
anhydride (1.76 mi, 2.99 g, 10.37 mmol) at 0°C. The reaction mixture was stirred 6 h at

room temperature. Dichloromethane (15 ml) was added and the organic phase was

Ha

washed with solutions of ammonium chloride (saturated, 2 x 10 ml), sodium carbonate
(1M, 2 x 15 ml) and brine (15 ml). The organic phase was dried over sodium sulphate
and concentrated in vacuo leading to an oil (2.83 g, 87%), which was used in the

following step without further purification.

Step 2:
N-[1-(3-Pentafluoroethyl-phenyl)-vinyl]-acetamide
o] F E
)J\ F
N F

F

To a solution of the crude product of step 1 (0,75 g, 2,2 mmol) in DMF (10 ml) was
added N-vinylacetamide (0,37 g, 4,36 mmol), triethylamine (243 mg, 0,33 ml, 2,40
mmol), palladium acetate (20 mg, 4 mol%) and bis(diphenylphosphino)propane (40
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m xture was quenched by addition of trifluoro acetic
acid (pH=2) and evaporated to 15 dryness. Purification
wOoabo%(ee018r ude product by preparati ve HPLC andPCT/EP2008/005187

| yophilization of the rel%vant fracti ons gave the

desired product (740 ng, 52% . Step 5: DI PEA (0.31 mi,

1.79 mmol ) was added to a solution of the product

derived fromstep 4 (250 ng, 0.60 mmol),

N- (4- Car bam m doyl - phenyl ) - mal onam ¢ aci d

i = t 201

mg, dﬁ?} Hrgbgg’f ﬁ%i?%tgo?nw me%_QOur%C\}vgs 5f’l@lafe’c( for 3@ rﬁﬁ{j{af"f :F?:@ Dlﬁ/ég&
micrqwav)esaﬁbetreé spkdionweas dtbtuledlami washesd witheydsoctdatic enid (1M, 2 x

e for 12 h. Th m, Xt ur s, acidified w,t
15 m) AR SoEh B aaert pavond e (At AT A FIC The B pase was
dried Bver sb&ﬂuﬁ\/w%hﬁf@%d @RapYRtEd | P@FHatibA A the cﬁ]déeprb%ﬁct by silica
ng (yield the product as a white solid
gel cmrgnmogmhywlrrg ethyippetateynzheptanexditp gave the desired product.
St - (4- Car bam m doyl - phenyl )-N -[1-(3-trifl uoronet hanesu
P pPs | nyl - phenyl ) -ethyl]- mal onam de *trifl uoro-acetic

1-(3-Redfigaidetiyppnmph.ciajiahkthe |t FZNK O S\/E HHI/ F
F WO 2009/ 007015 PCT/ EP2008/ 005187 60 Step 1:
-(3-Tri 'Uo;orret hanesul fi nyl - phenyl ) -et hanone 0 u
cF To a sol ution of
i fl1 soronet hyl sul fanyl - phenyl ) - et hanone (1.4 g,
6.36 nmmol) in 5 nmethanol (30 mM) and THE (30 mM) a
To a solutibn ofi Nof1-(3<Beatafimonuethyisphdérat evinpljqacetamnide (0 104ng, 0,39 mmol)

in mefinalqTo iy yamardectts h Ens( oM aran o whs Stirred at

dlethﬁﬁﬁoéﬂ{olﬁ&ﬁéﬁzeﬂ_@(‘% abgéﬁd‘?erﬁ?ﬁfﬂ"ﬁm"@&nﬂﬁ%‘fﬁ&hah@suIfonate (0,3

vacuo and t'he aqueo s phase extracted wt
mg). dhe méactmmemnixiure was dnpdr@ermhemwlthtl-ﬂmatb bbr asd ezyagarated The

ficat d
resicyE W3S N thaRhl S Prgfesigic AGe B REE il alirghé Solution
was r@ﬂt\b@ed fp g5y, %rﬁfcﬁﬁ@ﬁ (&eﬁﬁr&we HP¥&%nd Iyophilization of the
1-(3-Trifl uoronet hanesul onyl - phenyl ) - et hanone (190

relevany fractions gayedhe slesérad #50ductsi de product whi ch was
Step Hsed for the synthesis of exanple 77.

N-(4-Carbamimidoyl-phenyl)-N'-[(S)-1-(3-pentafluoroethyl-phenyl)-ethyl]-malonamide;
compound with trifluoro-acetic acid (Example 29)

To a solution of the product derived from step 3 (5 mg, 14uM) in DMF (0,2 ml) TOTU
(5 mg, 14 pM), and N-(4-Carbamimidoyl-phenyl)-malonamic acid trifluoro-acetic acid
salt (intermediate 4) (5 mg, 14 umol) were added. The reaction mixture was stirred at
ambient temperature for 12 h. The mixture was acidified with trifluoroacetic acid and
purified by preparative HPLC. The relevant fractions were lyophilized to give 3 mg
(yield: 42%) of the product as a white solid. LC/MS (method F) (M+H)": 541
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Step 2:

1- (3-Trifluoronethanesul finyl-phenyl)-ethylamne 0 n
wOo009/#®7015i 2N 15 FF Amoni um acetate (0.62 g, $COLEPIWMSI0)P5187

and sodi um cyanobor ohydri d® (51 ng, 0.80 mmol) were

added to a suspension of the conmpound derived from

step 1 (0.2 g, 0.80 mml) in nethanol (5 nL). The

reaction mxture was refluxed for 5 h. Then the

m xture was quenched by addition of hydrochloric acid

Exan{%élbdo reach pH=4. Evaporation and 20 purification of
€ crude product by preparative HPLC and

N-[1 (%ApatwlwfamwlrwhIoneph@mé)raﬂtyll NrEecarbamigudaylphenyl)-
duct (.1 89 3:
malorﬂ?rfn fi uruﬂ%d‘g@h ?’rﬁhﬁgﬁce@ af%t ?g trifluoronet hanesu

Iflnyl rbenl) ethlyl] | onam de *trifluoro-acetic
q Sm” zi{ﬁgamp (213 ny, 280 pl, 1.64
de o,S& ol the product derived
frothepZ(lSO H). 55 nmol ),

N- (4- car bam m doyl - phenyl) mal onamc acid -1t ~nt 4
Stepd:r v 1 T..TI “*trifluorn ~cetinoc ds ! (:n

4-Bromo- 2—chIcJro—bé"rjrzene)su\fo(‘naﬂn|<§éY 48A., a.. awa+ n~. wlgé
3Jf V, : J: 1111IVI)a||dIVIUhou

ny, C'0055 mml) in DI\/F (4 m-) and the received
utiion was stirred at anbient tenperature for 12 h.
ixMlre was acidified with trifluoroacetic acid
and pBrified by WD 2009/ 007015 PCT/ EP2008/ 005187 61

To a ROBSH %ff WVsToRtd-5- chT&%béﬁk@r{@éUlfo@W&ﬁl%?&‘é (280, 8.45 mmol) in THF

I'yophilized to give 6 yi el pro
(25 miswas wldided assdlution bCavBndmiat(R6%, B).3 (N-8% -6: mmid). The reactlon

, le. 74:
mlnu%?vg%(ﬁvégfrﬁoﬁﬁdb? Ra'h g?‘.lhy)fl )achtat? i?? 5-“'2 BW watarn.(5P mly wsre added.
The df?énl'é pHask! was @@pé;fayéd ah@r\»aﬁhedahmy h%drfg&hﬁlﬂgﬁi_ﬁcﬁl (1M, 50 ml) and

|'uoro-acetic acid salt _ N H
brine $x/3\MI}-am daed pver sodium sulfate After evaporation the product was

obtaied 4s MRKARPESSP (é_bbfd, lé%"&%ﬁi'&ﬁ'v@z%ﬁ@é@ N ﬁtem Ig?ep without further
purification.
Step 2:

4-Acetyl-2-chloro-benzenesulfonamide

Br

To a solution of the product obtained in step 1 (1.0 g, 3.70 mmol) in ACN (8 ml) was
added Cul (35 mg, 185 pymol), PdCI(PPh3), (389 mg, 554 umol) and 1-
(ethoxyvinyl)tributyl-stannane (2.5 ml, 2.60 g, 7.39 mmol). The mixture was heated for
30 min at 100°C using microwaves. After cooling, the reaction mixture was acidified
with 1 N HCI (4 ml) and stirred for 20 min. The reaction mixture was adjusted to pH =7
using NaHCO3; and extracted with AcCOEt. The organic phase was washed with brine,
dried over Na,SO4 and evaporated. Purification of the crude product by silica gel
chromatography using ethyl acetate/n-heptane (1:1) gave the desired product (650 mg,
75%).

Step 3:
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OF F F 10 SH Sodi um hydrogen sul fide hydrate
(NaSHxH20O) (15.81 g, 213.4 mmol) was dehydrated in
wonoegGoRyspyr r ol i done (150 m) at 160 C under ®RCFAHP2008/005187

4- Chl oro-3- trifluoronethy3?) acet ophenone (19.00 g,

85.36 mMmmvl ) was added to the m xture at 140 C and
stirring was continued for 3 h at 160 C. The sol vent

was renoved under 15 reduced pressure and water (100

m ) and hydrochloric acid (6 N) were added to the

4,N-Dia 891 DIcpBIe benbePeRiRShAthicd € was filtered, washed
and puri fied by silica gel chromatography using ethyl

ace fe/n eptane to yield 13.00 g (yield: 69% of
gsn product. Step 2: 20 1 -[4-(Pyrid
° 4 yl&&uN| fanyl )-3-trifl uoronet hyl - phenyl ] - et hanone

O FI ~F F S\ /NTo a solution of the product
To a gelutior of theypradush obtained irgstep 2 En4enmg,)1.7 h namoRanAGN @3 ml) was

addeg'a?gggc ghyglﬁfe é oL Orgpa%a' dlpq;ﬁqé%c?oo(QB p7r25 ?’nsg rg‘qopRA) was added

at 60tC laﬁ@dhbgéi&ﬂdrﬂﬁfbﬁaﬁﬂvﬁﬁ eticheBabt 20iniR (A thatkethpaiatie Sthe cooled
an

1)
reactigngnixtyieanys gileteghwitn yaterg extrasiesywilta dichiatemetioanengiried over
C
sodi, QAT lerc Il GRCLAQY BB A BnEeRtledl llive. The
desww)px?c&llﬁz‘t %‘é()dtﬁal?@’ﬂ/ (RIGOE D Aty] §7 % )eahdused irathedfolowing step
rude product was purified by silica gel
wﬂhogh @g’('gﬁﬂ Mising ethyl acetate/n-heptane 1:1 to
Stepgl ve the desired product (4.80 g, 79% . Step 3:
1-[4-(Pyridine-4-sul fonyl)-3-trifl uoronethyl-phenyl]-e
N-AcetybAdieamihoFethyl)R2-Chlerdshiensedesulifopamidé on of t he
pr odugt ogtai ned fromstep 2 (4.80 g, 16.15 nmol) in
methgnop (BO- m) and tetrahydrofurane (80 m) was
atideg)dp oF wi se to a solution of oxone,
nonoper 8ul fate conmpound (17.87. g, 29.07 mml) in

AmmBRiLAS agégtguﬂﬁtg,qg:S?Tnﬁnol) and sodium cyanoborohydride (93 mg, 1.49

mmol) were added to a solution of the compound received in step 3 (410 mg, 1.49

H,_N

2

mmol) in MeOH (4 mL). The reaction mixture was refluxed for 2 h. Then the cooled
mixture was treated with trifluoroacetic acid to reach pH=2 and evaporated to dryness.
Purification of the crude product by preparative HPLC and lyophilization of the relevant
fractions gave the desired product (210 mg, 36%).

Step 5:

N-[1-(4-Acetylsulfamoyl-3-chloro-phenyl)-ethyl]-N'-(4-carbamimidoyl-phenyl)-
malonamide; compound with trifluoro-acetic acid :

To a solution of the product derived from step 4 (210 mg, 537 umol), N-(4-
carbamimidoyl-phenyl)-malonamic acid *trifluoro-acetic acid salt (intermediate 3) 180
mg, 537 pmol) and TOTU (176 mg, 537 umol) in DMF (5 mL) was added DIPEA (276
ML, 208 mg, 1.6 mmol) and this solution was stirred 2 hat ambient temperature. The
mixture was acidified with trifluoroacetic acid and purified by prep-HPLC. The relevant
fractions were lyophilized and the desired product was obtained as a white solid (yield:
135 mg, 42%). LC/MS (method F) (M+H)*: 479.1
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suspension was stirred 4 days at RT. Water (100 m)
was added and the reaction 10 m xture was extracted
WOe400pay The conbi ned organi ¢ phases were WREHEP20USL0P5187
brine and dried over magnessi um sul phate. Evaporation
and purification of the crude product by silica gel
chromat ogr aphy usi ng DCM net hanol = 20:1 gave the
desired product (2.80 g, 53%. Step 4: 15
1-[4-(Pyridine-4-sulfonyl)-3-trifluoronethyl-phenyl]-e
Exanidi¥leamne NH2 F F F O O N Anmoni um acetate (6.50 g,
. mmol ) and sodi um cyanobor ohydri de (534 ng, 8.50
N-(4- fﬁanbammideybubletmyl) -B'-§1 -{;&rspkmeMeﬂetnahydre-pwapdusmifonyl)—phenyl]-
erived from.ste 2. 8.50 mmol) in nethanol
eth l}?%@k?ﬂf}m'd?h@' EE?F%‘fF tsi%"e was stirred at RT for 16
unn- Then the, 20 mxt ce was quenched by addition of
uorfp_akey1 a H:3 Evaporation and
HZN);E@WU on df the cdsu\(QSIoduth by preparative HPLC
and | yophilization of the rel evant fractions gave the
Step desi red product (1 18 g, 31 %. Step 5:

r bam N {1-[4- (pyridine-4-sul fon
1-3- &‘é’ mef¢ ? N ret 6%% - 25 et hyl }-mal onani de
*trifluoro-acetic acid salt (Exan'ple 74) DI PEA (0.58
3. 38 nmmol ) was added to a soli Linn of the product
o |vedfromstop (500 ng, 1.13 mmol),
(&£ car bam m doyl - phenyl ) - mal onam ¢ aci d

Sodu{ﬁ ﬁé( rf?fi\gﬁé '(@@ﬁ%a% 47 B Séﬁ dr’nﬁ;o(f) )ﬂ/ﬁéé&bﬂﬂa’ted in N-

meth;zlpgebm@ama mad)atmmcooaaer/arg@m (334-dichl@ocadetephenone (11.20
nt t e erature

g, 59f2gfm91 )dwéglé%td:egﬁpvﬁé rﬁé@rréea?aab gdan\; §Hrrlng as continued for 3 h
at 169 r°Cf ITHErARSHt Wastfdnso i lu R4Er rfeHﬁEl ¥)ré7§ 8! \N@tegg ml) and

rel evant fractions were yop 'l ze to gi ve
hydrongllc(ryq atid (6 N)yerefaddesd tmrtbeuzruda:pr@ducthThe psedipitate was filtered,

L hod E). (MrH) +: 533. 5. Exanpl e, 77:
washg Ao suiady Slics Yl Eivoryatiorahns Re St aeetate/orhsntane to
yield mw&}; e 6B8hHOfithe edéditdd proluepam de LC/MS (M+H) 196

l'uoro-acetic acid salt NHO HNOO\SF 2

StepR:/ /\F 10 Step 1:

1-[3-Cribro-A (IR RERY PARGSHES AN y- PSR- deh&hExL am ne

AL

The product from step 1 (3.0 g, 16.07 mmol) was added to a suspension of sodium
hydride (964.3 mg, 32.14 mmol) in DMF at 0 °C. After 5 min 4-iodo-tetrahydro-pyran
(3.41 g, 16.07 mmol) was added and the reaction mixture was stirred at RT for 1 h.

(

The reaction mixture was quenched with water at 0 °C and neutralized with
trifluoroacetic acid. Evaporation and purification of the crude product by silica gel
chromatography using ethyl acetate/n-heptane gave the desired product (1.385 g,
32%).

c

Tan-4-3uionyij-pneityij-etnanone
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O SF HFF Amonium acetate (0.58 g, 7.53 mmol ) and
sodi um cyanobor ohydride (47 ng, 0.75 nmmol) were added
wot200%003uspensi on of the by-product derived fr ®eTrgtPeusnys187
exanple 73 15 (0.19 g, 0.%®5 mmol) in nmethanol (5 ni).

The reaction m xture was refluxed for 5 h. Then the
m xture was quenched by addition of hydrochloric acid
(6N) to reach pH=4. Evaporation and purification of

the crude product by preparative HPLC and

A solgﬁ(&PBf {HeZ BEt Q%tfHé% fr@nlneé{%?tZ (fsf:%}b' 9% r%ﬁYcﬁ) iMRethanol (25 ml)

esired
and tatrauycﬁafmane m?ﬂow Mqalseaqde)dda‘op[v(n@ma(@lumm bfioxame{h64 g, 9.17
mal ona

mmoal?rﬁc’ \lf\qla}it 02(3(2@ rﬁB ?6'0 aﬁ‘gy%%P?”?'EQé’lﬁﬁ gtlrggg 2 qﬁyrgé,_{ Ft"iﬁ\glater (25 ml)
was d@tled?2ft He rehclBn MRkture Woss arteiedded Qvith %@'MtTt%‘c)SﬁbH&i organic

product derived fromstep 1 (111 ng, O.
phases were wasa&ﬂrwlﬂbpnn@aed;drpedmvamaagmesaumulphate Evaporation and

purifi %ﬁttkionf LR Ocr aﬁ% tp'ﬁcg%? P% ﬁﬁ”‘ql,?;gél rgmngogr{%Bﬁy 4%W(g§';gyf(‘%cetate/n-

heptaﬁe)gé\:tdthteftﬁesrmqmmedcsgIMQorBMﬁ stirred at anbient

tenperature for 12 h he m xture was acidified with
Step i i fl uoroacetic acid and purified by preparative

ized to
1-13-Ghibfo-g- et Y Pt g AP Bt ERG hYBRThe L= ki < o
soI | &l LC/ M5 (nmethod E*) (M+H) +: 440. WD 2009/ 007015
Pﬂ)o 05187 64 The racem c product derived from
) was separated in its enantioners by

Chl raI Oprepar ative HPLC [columm: (S,S) Whel k- O 250x50

Ammgmfnf}aegf?fte @88293 gh{?ﬁ&@ and 344 dm]tcc]%@vmr)or(o%ygjgéé (216 mg, 3.44

amonrum cratic at
mmomdna're]add*ékieto a suspamsiorf ofaihiel comspownidedénverhfronzstept3(1.04g, 3.44

mmol(él S}%ﬁarg)( 64,{]31,3 I%eifggg Y i (L:lge undﬂu?ec&'ggﬁgi Themthe
mlxtufé (N%s{cﬁ.seﬁs(cﬂ_@'? Y &d il@r? bf glf%r&aEéﬁ@?EM n@r@‘%%ﬂg RApRYated to

-car am m doyl - phenyl)
drynessr Plitificatonaafdhe crode graduat bypreparative ®BIRLC ardNydphilization of the

reIevng]t?@%A{gg?)glayé_tﬁga%girgﬁ'gﬁgséﬁgr(%gm%_%%ér i di ne- 1- car bo
Stepgylic acid tert-butyl ester

DIPEA (0.31 mL, 1.79 mmol) was added to a solution of the product derived from step
4 (250 mg, 0.60 mmol), N-(4-Carbamimidoyl-phenyl)-malonamic acid *trifluoro-acetic
acid salt (intermediate 4) (201 mg, 0.60 mmol) and TOTU (196 mg, 0.60 mmol) in DMF
(6 mL) and the received solution was stirred at ambient temperature for 12 h. The
mixture was acidified with trifluoroacetic acid and purified by preparative HPLC. The
relevant fractions were lyophilized to give 195 mg (yield: 53%) of the product as a
white solid. LC/MS (method F) (M+H)": 442.

Example 73:
N-(4-Carbamimidoyl-phenyl)-N'-[1-(3-trifluoromethanesulfinyl-phenyl)-ethyl]-

malonamide *trifluoro-acetic acid salt (Example 73)

NH o)
H,N S<_F
) J\QNJ\/\LN <
H H F F
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Br OO~ HO OTo a solution of the product derived
fromstep 1, exanple 92 (5.65 g, 24.6 mmol) in 15 DW
WO(28®/0977)15 wer e added TOTU (8.62 g, 26.3 nmol ) PCArRP2008/005187
pi peridine-1, 4-di carboxyli® acid nono-tert-butyl
ester (6.03 g, 28 nmmol) and DIPEA (7.0 ml). The
reaction mxture was stirred at anbient tenperature
for 20 h and afterwards evaporated. The residue was
di ssolved in ethyl acetate (200 m) and washed with
Stepg.” ne (50 m), and sodium hydrogen carbonate (sat.,
O mM) and dried over sodium sul phate. Evaporation and
1-(3- Diflymuromietharte sutfinyt-pheayj+ethieEngreoduct by silica gel
chr gmat ography using ethyl acetate/heptane gave the
desidred product (3.72 g, 369%. Step 2:
0 [ 41 1- Am no- et hyl ) - 2- br ono- phenyl car banmoyl ] - pi peri di
ne- 1-carboxylic acid tert-butyl ester Br Op 0 25

oo e O T AL R a2 AT

meth&XANB8BhY RMArTiIde (88 6§) BSolutbnlér dHEMe) n’(ﬁo}:e@&ﬂ%ﬂetc@mpound
the product derived fromstep 2 (1.74 g, 4.1 mmol) in

(10.94w. Hdrbmnal) imwaterT (B mbaas added dtapwisevavesaiperied dfdh0 min.

The pCicH it oS bR 80 ¢ Br A TR SRy S g by removed

in va@ttafd e hfu6aid pRasd waldeeirader! with disHlofdmeéthapar BUapeération of
HPLC and | yophilization of the relevant fractions

the compinederogais lagerspanstipetification ofghe £1udg pragugy by silica gel
crrorflobidit AU ol CREREl Shoafe AR desgdlibplaticnte o

44%)* 1 Jlf(BfTrifmlooef megtainesaltfbdqugietnyQ)E%ctafapbae $890 rr@(ﬂZG/o)awas obtained as
.. solution of the produc erive rom st 122 ny,

a side pgp which\wag Usegdfer thesyaesis o &pnplRr dnani ¢ aci d

Step%t” fluoro-acetic acid salt (internediate 4) (50 ny,
26 pnol) and TOTU (74 ng, 226 prol) in DV (1.5 nl)

1-(3-Tviftu cadheth apieREKINy4HDhepyl)-ediylamine226 prol ) and this
solutign was allowed to stir at anbient tenperature
for 1% h.  The mixture was acidified with

H,N ' o?)p/aceti c acid and purified by prep-HPLC. 15 The
r aftrfractions were |yophilized and the desired
product was obtained as a white solid. LCMs (nethod

AmmbBhiunViitRtate FBB2QP sEoQRThSI) &hd sodium ¢ anpboro_h&/_drideim mg, 0.80
N- (4- Car bam m doyl - phenyl )-N - (1-{4- Bl(pl peri di ne-4-car
mmobweye pddeditela Wsprepﬁ |e)compound derived from step 1 (0.2 g, 0.80

mmol) in methanol (5 mL). The reaction mixture was refluxed for 5 h. Then the mixture
was quenched by addition of hydrochloric acid (6N) to reach pH=4. Evaporation and
purification of the crude product by preparative HPLC and Iyophilization of the relevant
fractions gave the desired product (130 mg, 68%).

Step 3:

N-(4-Carbamimidoyl-phenyl)-N'-[1-(3-trifluoromethanesulfinyl-phenyl)-ethyl]-
malonamide *trifluoro-acetic acid salt (Example 73)

DIPEA (213 mg, 280 ul, 1.64 mmol) was added to a solution of the product derived
from step 2 (130 mg, 0.55 mmol), N-(4-carbamimidoyl-phenyl)-malonamic acid

*trifliinra_anrnatin anid axlé
LI IWAW l W AW LI NINA JLAlL

g, 0,00 minoi) aind 101U (160 mg,
0.55 mmol) in DMF (4 mL) and the received solution was stirred at ambient

temperature for 12 h. The mixture was acidified with trifluoroacetic acid and purified by
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mal onam de *trifluoro-acetic acid salt NH HzN O O N~
[l NO-,-a NHHH0 NH Step 1:
wo2e¢oormst yl - phenyl car banoyl ) - pi peri di ne- 1- carlooap2e0s/005187
acid tert-butyl ester ~-~ O To a solution of
4- am noacet ophenone (6.76 g, 50 nmol) in DMF (250 m)
were added 25 TOTU (16.40 g, 50 mmol),
boc-i soni pecotic acid (11.46 g, 50 nmmol) and DI PEA
(8.6 M 50 nmmt!) The re~cticn mxtu rn nn ti rred

prepé‘raﬁ\ﬂat H'Fﬂd@el“lfg #El/ivé;r{?rfajc?iohs {lere |¥(3?hl|ized to: %ve B7 ME (¥L|eld 22%) of

the producbasal white SOkt u@mmeithod/a); (M+Hmet410es. due vas
redi ssolved in ethyl acetate (250 mM) and washed with
sat. sodi um hydrogen carbonate solution (2 x 50 nl),

éhchhl oric WD 2009/ 007015 PCT/ EP2008/ 005187 66 aci d
O mM) and brine (50 . The organl c phase wa
N-(4- arbzajnwdpy RIE M- blu{‘f-lé&-épyrld@wﬁowiﬁom antiifluoromethyl- phenyl]-
I tate The product was
ethyll; @%L&’rﬁaﬁd ﬁmotré%@gﬁ{:/%;éa e solid (yield: 12.2 g,
70% . Step 2 5

HN 4- [4 ((; -v' F—phenyl car banoyl | - pi per| di ne-1-car
NJI -Bu ester \/-C/~__ ~-CN-~D H2N H

H sol Giti on”afs mpound vyi el ded fromstep 1
(5 0 g, 14.43 m?nlpln MeOH (100 nl) amoni um acetate
Step ﬁél 12 g, 144 mmol) and sodi um cyanoborohydri de (955
14.43 mol ) were added. The reaction m xture was

1-(4-Mefdapted- ﬁr.ﬂﬁoﬁndﬂeth%pﬁehﬂﬁetﬁaﬁdmee 10 was quenched by
addi ti gn of concentrated hydrochloric acid at 0OCto

[l reach pH = 4. Evaporation and purification of the
)moduct by prep-HPLC | eads after |yophilization
shel evant fractions to the desired product

(yield: 4.26 g, 64%. Step 3:
Sodiun md{qge[rasqlﬂde:aydaa’te NS IXHZDNWISBT baZDY.H)menadk vasn

dehydyatid fmébiSRaIEERe 2180 2t 760 56 yndesargpn. 4-Chioro-3-

tnfluorémbeyw&béto?jh%hbﬁef(fPQ Hosg: 85 36 méglwas 8ddé&d td tHe mixture at
140 Ero uct derlvedfromstep 90 2 mol) in

nd ;tlrrnn@w;aq gqnwgJed)fovg 3nl=.arg J60a The solvent was removed under
reduc'ag'g &4eg§%% dnwg?é/r (A Bp gﬁ)&ﬁ?ﬂ%éﬁg%d?@oﬁ&yep@%ﬁ?ed to the
crudeysrod uat] dew. prﬁb@ltawﬁﬁasdmemdﬂmﬁed and purified by silica gel
chromatography using ethyl acetate/n-heptane to yield 13.00 g (yield: 69%) of the.
desired product.
Step 2:
1-[4-(Pyridin-4-ylsulfanyl)-3-trifluoromethyl-phenyl]-ethanone

To a solution of the product derived from step 1 (4.5 g, 22.44 mmol) in dioxane (60 ml)
was added 4-bromopyridine (3.50 g, 22.48 mmol), DIPEA (7.7 ml, 5.81 g, 44.97 mmol),
tris(dibenzylideneacetone)dipalladium(0) (468 mg, 0.51 mmol) and 4,5-
bis(diphenylphosphino)-9,9-dimethylxanthene (591 mg, 1.02 mmol). The reaction

mixture was heated at 150°C for 30 min using microwaves. The reaction mixture was
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was stirred at anbient tenperature for 12 h. The
m xture was evaporated and the 20 residue was purified
wolkzgogpepar at i ve HPLC. The rel evant fracti ons RETE&EP2008/005187
| yophilized to give 42 np2(yield: 32% of the product
as a white solid. Step 4:
N- (4- Car bam m doyl - phenyl )-N - (1-{4-[ (pi peri di ne-4-car
bonyl ) - am no] - phenyl }-et hyl ) - nal onam de
*trifluoro-acetic acid salt (Exanple 84): 25 To a
1 g t «
evapGrataraRl B Shude PioR iR PTEUL el Qo dgiaBly using
ethyl aeetaté/orhentanairiel tmgivetthe dediréd pradictd4.8R1g, &fapor at ed
St ?_nd purified by preparative HPLC. Lyophilization of
€P Phe relevant fractions lead to the product as a white

015
e U SRR s

N-(4- Car bam mi doyl - phenyl ) - N -{1-[4- (pi peridi n-3-yl oxy
@. CF i f1 uor onmet hyl - phenyl ] - et hyl } - mal onam de
JlAoxo-acetic acid salt NH Hz 1Ol OF F HH(
F m O OH NH 5 Step 1: 3-(4-Acetyl-2-trifl u o
ronethyl- hen oxy g eridi ne- 1 -ca rboxyl ic
To a selution of thebgl[oyluctgg 'aned:PrprrFsteprZ:GQ\ﬁO gO16! Semmol) in methanol (80

mi) agg R fng 850, HBLAEE PLiBa SR b 13 B OUITRR dfHione,
mono%%rﬁgfdﬁemcﬁﬁ}g?uiﬂg%)’ .87t g 029 .0 Btrhinol)rig weter BDVnINates*d. dthe

suspensrlcpmma@ stiredr4 fpy® ah&ThW9t§é 1) hwas addedmang the regction

o SR SRS AR08 AR g v

brine @ﬁGQ:Irrdd) owadr rﬁé,‘gné%lohﬂ sulphateh Enapé&lbnrdr)d pansflcamacbf the crude

prodt{g:ltgg Ig:@ §Bgc?qs]§{%vr\g$%¥m@§|2§ ccr&q erer%)q \)e tﬁe desired

prodmgggb%atg of the crude product by silica gel
omatography using ethyl 15 acetate/heptane = 1:1

Step 4ave the desired product (1.80 g, 68%. Step 2:
1-[4-(Pyridine-4-sulfonyl)-3-trifluoromethyl-phenyl]-ethylamine

Ammonium acetate (6.50 g, 85.03 mmol) and sodium cyanoborohydride (534 mg, 8.50
mmol) were added to a suspension of the compound derived from step 3 (2.80 g, 8.50
mmol) in methanol (60 mL). The reaction mixture was stirred at RT for 16 h. Then the
mixture was quenched by addition of trifluoro acetic acid to reach pH=3. Evaporation
and purification of the crude product by preparative HPLC and lyophilization of the
relevant fractions gave the desired product (1.18 g, 31%).

Step 5:
N-(4-Carbamimidoyl-phenyl)-N'-{1-[4-(pyridine-4-sulfonyl)-3-trifluoromethyl-phenyl]-
ethyl}-malonamide *trifluoro-acetic acid salt (Example 74)

DIPEA (0.58 ml, 3.38 mmol) was added to a solution of the nroduct derived from stcp 4
(500 mg, 1.13 mmol), N-(4-carbamimidoyl-phenyl)-malonamic acid *trifluoro-acetic acid
salt (intermediate 4) (377 mg, 1.125 mmol) and TOTU (369 mg, 1.125 mmol) in DMF
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3-[4-(1-Ami no-ethyl)-2-trifluoronethyl -phenoxy] - pi peri
di ne-1-carboxylic acid tert-butyl ester FF F OVNO
WONBD/@®201Anmoni um acetate (3.00 g, 38.72 nmol ) PamtEP2008/005187
sodi um cyanobor ohydri de (263 ng, 3.87 mmol) were
added to the product derived fromstep 1 (1.50 g, 3.87
mol) in nmethanol (25 nl). The reaction m xture was
stirred for 6 h at 60C. Then the m xture was quenched
by addition of hydrochloric acid (6N) to reach pH=4.
(8 mL \é@fbot'h%trbe&véa%omo@mgé Qﬂﬁ'@&%t %gﬁlgﬁtzﬁ%é}gﬁﬁé?or @% The
urification of the crude product by preparative H
mixtuge waswquned xéthi toifluofoadetic mi@aa@purlfledibwmapa@awe HH’ieC The

rodu 875

relevaiHAGionE T rap %‘P ek 4459) 9 thedhrgriugh as 2
whutergaindemms (Prdthbd IE)qwmt*hs(

phenoxy) - pi peri di ne-'1- carboxyllc acid tert-butyl ester

NH H2ZNIT OOF ~FHHF OO0 ~NyOY To a solution
Exa fe e product derived fromstep 3 (300 ng, 0.6 mmol)

(3 M) TOTU (196 nyg, 0.6 mmol ), and

N-(4-Oattaramiigapi-phetop)-NplemmL(3- mheftﬁﬁemaaésdlfémylgdhéﬂw-ethyl]

acetic acid salt (internediate 4) (200 nyg,
malojgipideydalidpromareticacd salk ni xture 10 was stirred at

N@nblent tenperature for 1 h. The m xture was acidified

t@lfcbu roac acid and purified by preparative
HN r\g@ cti ons were |yophilized to give
29 nﬁj;(yleﬂd o 6f the product as a white solid.
Step 4:
Step M (4- Car bam mi doyl - phenyl ) - N -{1-[ 4- (pi peri di n-3-yl oxy

trifluoro hyl - phenyl | - 15 et hyl }-mal onam de
1-(3- %fﬂqume@ﬂ?ﬁflf%PEW Q!“Yé)aﬁ ylamingpl e 88): To a

of the product derived fromstep 3 in

solutio

dic Iogoma:thane (15 M) was added TFA (1.5 m). The
HoN r o mixture was stirred for 1 h at RT, evaporat ed

an |F||T| ed by preparative HPLC. Lyophilization of

the reI evant fractions lead to the product as a
Ammonium acetate (0.58 g, 7.53 mmol) and sodium cyanoborohydride (47 mg, 0.75

mmol) were added to a suspension of the by-product derived from step 1, example 73
(0.19 g, 0.75 mmol) in methanol (5 mL). The reaction mixture was refluxed for 5 h.
Then the mixture was quenched by addition of hydrochloric acid (6N) to reach pH=4.
Evaporation and purification of the crude product by preparative HPLC and
lyophilization of the relevant fractions gave the desired product (111 mg, 58%).

Step 2:
N-(4-Carbamimidoyl-phenyl)-N'-[(S)-1-(3-trifluoromethanesulfonyl-phenyl)-ethyl]-
malonamide *trifluoro-acetic acid salt (Example 77):

DIPEA (168 mg, 220 pl, 1.30 mmol) was added to a solution of the product derived
from step 1 (111 mg, 0.43 mmol), N-(4-carbamimidoyl-phenyl)-malonamic acid
*trifluoro-acetic acid salt (intermediate 4) (146 mg, 0,43 mmol) and TOTU (142 mg,
0.43 mmol) in DMF (3 mL) and the received solution was stirred at ambient
temperature for 12 h. The mixture was acidified with trifluoroacetic acid and purified by
preparaiive HPLC. 1 he relevant fractions were lyophilized to give 67 mg (yield: 28%) of
the product as a white solid. LC/MS (method E*) (M+H)": 440.
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white solid (147 ng, yield: 90%. 20 Exanple 90:
N- (4- Car bam m doyl - phenyl )-N -[1- (4" - met hanesul f onyl am
wWOoi20@/®rplenyl - 3-yl ) -et hyl ] - mal onam de PCT/EP2008/005187

*trifluoro-acetic acid salé4 NHN, ~O HZNo O/ S, H

NO HZ25 Step 1:

N-[ 3" -(1- Am no-et hyl) - bi phenyl -4-yl ] - nmet hanesul f onam d

e WD 2009/ 007015 PCT/ EP2008/005187 69 H N~ N_ Hz /

I 1S\ O TFA To a sol ution of
The rﬁ&zmg f)l%&?%?ﬂ% f’é’ﬁ}p}(ﬁ 3%&@ Y LS gHtatdd Ot Bntiomers by
chlral[p(repatatwyzl HRELEdagluyvanT (BophéielK-0o2 5050 s, celyadB heptane, ethanol

and rag%%pg['gi1m+§& i%?Fﬁ'ﬁérgﬁﬁﬁ%%tégaﬁg%ragé)sﬁom g"50 mL/min]. The
reIevMidﬁ%W&b' I%‘;bhiniéﬁ to gie fZer'i‘l@t('3Qn’/o§be(fHér SuréeSompound.

heated 30 m n at usin m Crowaves. The m xture
wWaE/MS (reetbad &l (MﬂH)f i440. gy (Br ¢28rmin.ve HPLC. The
rel evant fractions were |yophilized to give 110 ny
(yield: 54% of the desired product. Step 2:
Exanlié 43Car bani i doyI phenyl )-N -[1-(4"- rret hanesul f onyl am
I no- bi phenyl - 3- - et hl;)/ - 10 mal onam d
N-(1-{3-Bremadt-Hpipes ,|rte 4qadbanyl)- aUMW@@@?thYMWEA gagBamimidoyl-

phengzm;ﬁgﬁa@m Qtnt’}@groaglg%%oéadgagol ut | on of the product

rive roms
NI (4- car bam m doyl - phenyl ) - mal onamc aci d

H.N fl -afet | [ salt (internmediate 4) (25 ng,

2 ¢ 0 .
7 24 ng, 74 prnol) in DVF (2 nl)
and the redki ved aolytTon was stirred at anbi ent

tenperature for 3th. 2'm xture was 15 acidified with
trifluoroacetic acid and purified by preparative HPLC.
Step the relevant fractions were | yophilized to give 17 ng

4-(4-éé%?t%—gr€@%%@'%ﬁéﬁb§ﬁﬁ%B%)Ig‘t?ﬁlr%- atr@o E'Xéa?:ln%}ég%gﬁl ester

20
N- T—F 0 T%r phol i ne- 4- car bonyl ) - phenyl ] - et hyl }
@ “carb doyl - phenyl ) -

o on&mi de*trif] uoro-acetic acid salt Br

To a solution of the product derived from step 1, example 92 (5.65 g, 24.6 mmol) in
DMF (35 ml), were added TOTU (8.62 g, 26.3 mmol), and piperidine-1,4-dicarboxylic
acid mono-tert-butyl ester (6.03 g, 28 mmol) and DIPEA (7.0 mi). The reaction mixture
was stirred at ambient temperature for 20 h and afterwards evaporated. The residue
was dissolved in ethyl acetate (200 ml) and washed with brine (50 ml), and sodium
hydrogen carbonate (sat., 50 ml) and dried over sodium sulphate. Evaporation and
purification of the crude product by silica gel chromatography using ethyl
acetate/heptane gave the desired product (3.72 g , 36%).

Step 2:

4-[4-(1-Amino-ethyl)-2-bromo-phenylcarbamoyl]-piperidine-1-carboxylic acid tert-butyl

ester

Br O o—%
\ /:( WN—/
NO— %
HzN)_UH
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-[,No HNOONNHN HNHO TEA Step 1:
1- (4- Am no- 3- br ono- phenyl ) -ethanone 0 I-a Br 25 ..,2
WORoswogetison of N-(4- Acetyl - 2- bronp- phenyl ) - ac @CarkPde8/005187

(10.0 g, 39.05 mmol) in c&ncentrated hydrochloric

acid (200 nm.) was stirred for 5 h under reflux. The

reacti on WO 2009/ 007015 PCT/ EP2008/ 005187 70 mi xture

was concentrated under reduced pressure. The residue

was treated with a saturated aqueous sol ution of

t \i

AR SghEte TR AL AT 2uRMA A PR eicnchofShilide @86 m,
4.10 (endbwegre iaddé@i tothe pradhect dedded frons step 2 (W7d gyt 1 mmoI) in

furtgrlt_) ficatjion. 5 Step 2:. o .
methgnold 5;’1‘ b -Thed chgmm?i g stigredfQr 4 #569° G ol gn tip mixture
was dﬁeﬁdﬁ%d%ﬁé’d’dﬁfloﬁ BF ﬁyﬂl%hld?lcﬁécﬁ@ éé-Nf b rfach pH44. @vé’ﬁ'&i‘bﬁon and

In acetic¢ acid (16 -) was added sul furic acid
purifi¢@tim ofthe aruide pmdtu:t (by ptxf.eperatya HIPLG@rdolyopbilinatiornof the relevant

L N S

Step30 min. The reaction m xture was added drop wise to a
solution of CuCN (3. 975)8 44. 38 mml}l) and KCN (8. 667
N-(1- @3 Bigypo#-ftpineridine-teaasbondbaminol-mheni-ethylidy-(4-carbamimidoyl-

phen?lZ%%lBHQﬁg Jeoxtrlﬁgom Qcé:} Qc&sgﬂ(éEgaﬁ}g?é 8§ Then the

400 nl).
To a solutioatof thre pfodsznedeasedl frongstepsp €124 oy, @aéqurhdky, N-(4-
carbquglzﬁcrigﬂ o Y dpp@:q\]a,rﬁrg:cd:ﬁ%:gjp tﬂ}lg%@é@scqt[ﬁqqﬁglsalt (mterrrllqedlate 4) (50
o, B WRIICTOTUR Mg o8Iy Bl STk sgah pien o
uL, 30 g, 226 gmd antbihjs suluﬂomWa(SZaI!bw&c) to strGat ardbient t‘emper)ature for
12 h. ﬂdeer?'lgé]@r%n\}végtace:d éeds it tancorthedtic' 8Sid d purefdedf By prep "HpLC.

The relevant fractions were lyophilized and the desired product was obtained as a
white solid. LC/MS (method E) (M+H)": 580.00

Example 84.
N-(4-Carbamimidoyl-phenyl)-N'-(1-{4-[(piperidine-4-carbonyl)-amino]-phenyl}-ethyl)-

malonamide *trifluoro-acetic acid salt

NH
o O
2N J\/lLNJ\@\ 1
N H /LC
H N
H NH
Step 1:

4-(4-Acetyl-phenylcarbamoyl)-piperidine-1-carboxylic acid tert-butyl ester

o OT

To a solution of 4-aminoacetophenone (6.76 g, 50 mmol) in DMF (250 ml) were added
TOTU (16.40 g, 50 mmol), boc-isonipecotic acid (11.46 g, 50 mmol) and DIPEA (8.6

ml ‘:n mmr\l\ Tha rcar\hnn mi )\A e v

~e o~ [2%4 nl- &A v~
LW YUY O 1

~ ~ AA..——;‘A-A L T
aLnwvie CHipSIauIc 1w ]

2h.The
solvent was removed in vacuo. The residue was redissolved in ethyl acetate (250 ml)

and washed with sat. sodium hydrogen carbonate solution (2 x 50 ml), hydrochloric
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reaction mxture was adjusted with 10 N NaOH to pH=10

and washed with AcCEt. The aqueous |ayer was
WO0DU798d wi t h concentrated HCl to pH=1 and tPGdYEP2008/005187

extracted with AcOEt. Theetorgani c phase was washed

with H2O, dried over Na2SO4 and evaporated under

reduced pressure. The crude product was used in the

foIIovvl ng step without 25 further purification. Step

acid ]1N %o%m%&ﬁm@r(gb%/)nvhén bie WERWidd 8 @raé’ﬁm@m sulfate,
009/ 00701 PCT EP2008/ 005187 71 To

evapgraé@ﬂ Landrecsystalizged fromu ethyb bratate.dThe peadyst vasxgitaimgd as white

ol RIS TV 55, T BT

Step(2162 pL, 0.95 mmol). The reaction m xture was sti rred
for 2 h at RT. Ethyl acetate (20 ml) and water (20
4-[4-(HrAmires ethytierhenyiearbamanciperdiseviasarbopuliciaed tardutyl ester

washed with 5 hydrochloric acid (1 M 20 m), water
(20 M)OW%M) and dried over Na2SO4. After
| 0 | ash- chr omat ogr aphy the product was
N o 7n

et as oil (160 ny, 549%. Step 5:
gl Ami no- et hyl ) - 2- br ono- phenyl}] rpholin-4-yl -meth
Toa aﬁl@ @n ofthexcomEpHnd Vieldplfoo siepal 208, i1dnddMmek in MeOH (100

) R LTS P St 88 By 095 o,
14. 435mdnal)1my@adbed ofiyel réattiondAixture wés Pdffixeatfoy 3wWe Mhen the mixture

t i xt fluxed for 3 h. Th
was GURRCAPEY, e O FRReariateg TaBEadast ahid at 0°C 10 reach pH = 4,

Evapbfsiich ﬁﬁl?ﬁda‘iloﬁcdeRé IR pAICEUPRPLENSL & Rl

Puriftication of t crude pro
Iyophilyaphm lof Heet tedevantt ftaodionsite trendesifediptoducs (Yielddd.260g t 64%).
St esired product. Step 6:
ep {1-[ 3- Brono- 4- ( nor phol i ne- 4- car bonyl ) - phenyl ] - et hyl }

4-(4- {1 bfZ @catyhaimidd APHerihmoyl)- acetylamlno] ethyl ghenYI carbamoyl)—
| onam de*trifluoro-acetic acid salt

plperﬂfn&h@aﬂp@waaq;étertfbutw eetar§trélposo @eetmgmdmltzz

To.0 9B oSO AR 3 8, BOE P e o

TOTUTEB4 iy, D22 Firabl), m‘rﬂNT@T&brbaﬁlﬁ%oyTibhéﬁngélbnbm|@HE|d(til|ﬂuoro-
was added DI P 2 nq
acetiq ﬂ‘F'Q salf| (intesnediate 4) ( p23mmolhweggprdad. The reaction mixture

was stiffd&tHHbi8nt temperature for 12 h. The mixture was evaporated and the
residue was purified by preparative HPLC. The relevant fractions were lyophilized to

give 42 mg (yield: 32%) of the product as a white solid.

Step 4:
N-(4-Carbamimidoyl-phenyl)-N'-(1-{4-[(piperidine-4-carbonyl)-amino]-phenyl}-ethyl)-
malonamide *trifluoro-acetic acid salt (Example 84):

To a suspension of the product derived from step 3 (42 mg, in dichloromethane (1 ml)
was added TFA (1.5 ml). The reaction mixture was stirred for 2 h at RT, evaporated
and purified by preparative HPLC. Lyophilization of the relevant fractions lead to the

product as a white solid (32 mg, yield: 29%).
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for 2 h. The mxture was acidified with
trifluoroacetic acid and purified by prep-HPLC. 25 The
woredenwamss fractions were |yophilized to give PETHP2008/005187

(yield: 349% of the producd7 as a white solid. LC M
(method E) (MtH) +: 515.12 Exanple 103:

N- (4- Car bam m doyl - phenyl ) -N -{I

-[ 3-(5-chl or o-t hi ophen-2-yl)-4-(tetrahydro-pyran-4- 30

yl oxy) - phenyl ] - et hyl } - mal onanmi de; conpound with
"—J%}i}é%buoro acetic acid WO 2009/ 007015 PCT/ EP2008/ 005187

G OOS HH\ I O :><: Step

N-(4- q:amaroﬁmdbybpmenyn) NbEfd- Eplpépldm-3-ylwyb3|:sthﬁuqﬂo}'nahhlapiwnyll

5T I
ethyimafonarmids "5y At PSUH A ¢ aci d (5.00 o, 27. 48
yanol ) in ACN (80 m-) and H20O (20 m -) were added

H, = - s chlor ot hi ophepe (5.43 g, 27.48 nmol),
S cakbotla 1 4. _27.48 mol) and
tetrakis(tri phenyl Hi ne) pal | adi um(0) (635 nyg,

Af ,gooling, ethyl (ace ate (150 mM) and water (150
) wer e added. The aqueous phase was extracted 10
ith ethyl acetate and the conbi ned organi c phases

Step\/\\1Vl/'ere dried over sodiumsul fate. Evaporation and

3-(4-Acatyf2-taflucromethylfphesvoxg e p ipeoidinet- 1 oarisoxylicaciktert-butyl ester
thromat ography using ethyl acetate/heptane gave the
d ed produc 2.95 g, 429%. Step 2:
3 65-Chl o hi ophen- 2-yl)-4-(tetrahydro-pyran-4-yl
- phenyNT -t hanone ci s 15 CO
rahy -pyran-4-ol (1.01 g, 5.01 mmol) was added
dropwi se at 0C to a suspension of sodium hydride (200

Toa §@spe5\sQ5|n sTSddiuimhydvie b8 rfl‘? 10/2fﬁ1ﬁ’folﬁﬁ1' DMSW (®mIPRas added

mn at 10C, a solution of product obtained from

1-bocs3dydioxypaeeridine 62.89 a3 mrnolmls@ € 2Stirfing was cagtirued for 30

min of 38R0 £R0o3hSRBRERRAPRRCIB RS 811 Ao T 7 Fopffwas

addeadedpwige( Fhe mééctmnmdd@lwas dtitrbd ét(lIUEﬂirm h pihdsthenasnsferred
extrated W|th eth acetate (2 x 30 m). The conbi ned
into wateni00 phadds @loromethane (300 ml) was added. The organic phase

was washed with water (200 ml) and dried over sodium sulfate. Evaporation and

0 G2 sl ). The reactiof m xture was refluxed for 3 h.

purification of the crude product by silica gel chromatography using ethyl
acetate/heptane = 1:1 gave the desired product (1.80 g , 68%).

Step 2:

3-[4-(1-Amino-ethyl)-2-trifluoromethyl-phenoxy]-piperidine-1-carboxylic acid tert-butyl

ester

Ammonium acetate (3.00 g, 38.72 mmol) and sodium cyanoborohydride (243 mg, 3.87
mmol) were added to the product derived from step 1 (1.50 g, 3.87 mmol) in methanol
(25 mL). The reaction mixture was stirred for 6 h at 60°C. Then the mixture was

quenched by addition of hydrochloric acid (6N) to reach pH=4. Evaporation and
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washed with brine (2 x 50 m), dried over sodium

sul phate, filtered, and evaporated. The product was
WOoesioned i n quantitative yield and used in tRETRPR008/005187

step without further puridéscation. WO 2009/007015

PCT/ EP2008/ 005187 73 Step 3:

1-[3-(5-Chl oro-thiophen-2-yl)-4-(tetrahydro-pyran-4-yl

oxy) - phenyl]-ethylamne C s HNI \ O~o0 To a

solution of the conpound yielded fromstep 2 (1.20 g,

PGt R e R Y, oot L TR RF G Rzptor! it fhe relevant

fractimb?vaﬂneadasluﬁﬁpro'ﬂwtK&Eﬁ:mg)rzﬂ«&%)(ture was refl uxed
S for 6 h. Then the cooled mixture was adjusted with
P3¢ f1 uoroacetic acid to pH=2 and evaporated to

3-(4- ﬁr Mﬂﬁﬁéarbé?anh|Hb9l3;5héﬁylﬁrbb%yﬂ[é&@ylahﬁﬁéﬂ%th?b} -2-trifluoromethyl-

PLC and |yo [i'zation of the rel evant
phenoxye)eplpendmee‘adatbvwh@adeistnertetautplrwar:t (420 ny, 269%.
nkO0 Step 4.

- Car bam m doyl - phenyl) N -{1-[3-(5-chl oro-thiophen

Hz" /u\é;;qtrrahydro- ran- 4-
saphenyl} | onam de; conpound w th

trlfluoro acetic o TOo a solution of the product

derived fromstep 3 O ng, 0.93 mmol), N-(4-

car bam m doyl - phenyl | onami ¢ acid *trifluoro-acetic
acid salt (internedia 2 15 ng, 0.93 mmol) and
TOTU (305 ng, 0.93 mmol ) ?n (8 nm.) was added DI PEA

ToaéQLuﬁoH‘ovft P dUEP HEridod flohh §tepC3 BOPMg @ RirhSIGHDIME (3 mi)
16503 (0P R%S Mmale

stir ent tenperature m Xt was
TOTWA¢196 fngad) Gimrhob)y and M(@aa&xdmirr&dd)yi -pheshypemalkoinadhibacid trifluoro-

acetig %g@ tz(C rﬁs;r%ég@ l“%@}é %té{gnm?)o\ggée? aé‘clg(ghh;lﬂlﬁzq%éztlon mixture
was sﬁﬁ’}éodat érﬁbMﬁt (éfﬁb Brflufe fof M“H‘D'I"he RFQuAOWAS derdfidd ith06:

bam m doyl - phenyl) L 5-chl oro-t hi ophen
tnfluorqac;etyoaplq mdmmlﬁ.edd:w,preparatlve HPLC. The relevant fractions were

oot NG B9 ik K Y R AP G g
Step 4:
N-(4-Carbamimidoyl-phenyl)-N'-{1-[4-(piperidin-3-yloxy)-3-trifluoromethyl-phenyl]-

ethyl}-malonamide *trifluoro-acetic acid salt (Example 88):

To a solution of the product derived from step 3 in dichloromethane (15 ml) was added
TFA (1.5 ml). The reaction mixture was stirred for 1 h at RT, evaporated and purified
by preparative HPLC. Lyophilization of the relevant fractions lead to the product as a
white solid (147 mg, yield: 90%).

Example 90:
N-(4-Carbamimidoyl-phenyl)-N'-[1-(4"-methanesulfonylamino-biphenyl-3-yl)-ethyl]-

malonamide *trifluoro-acetic acid salt

H
NH N o
H,N o 9 O ST
? NJ\)LN O o
H
H

Step 1:
N-[3'-(1-Amino-ethyl)-biphenyl-4-yl]-methanesulfonamide
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4- (2, 4-Di brono- benzenesul f onyl ) - nor phol i ne WO

2009/ 007015 PCT/ EP2008/ 005187 74 Br O Br /| SN--/ p
WOQoIoan1sol uti on of nmorpholine (1.6 m, 17.9 ®COIBP2¢08H05187

triethylamne (2.1 m, 15.® mol) in tetrahydrofurane

(40 nm) was added a solution of

di br ono- benzenesul fonyl chloride (5.00 g, 15.0 mol)

in THE (10 ml). The reaction m xture was stirred for 2

h at RT. 5 Then, ethyl acetate (80 m) was added. The

organi ¢ phase was separated and washed with water (20
NH ), ochloric acid (1 M 20 m) and brine (20 m)
: d Bver RNA2sO4. After evaporation the product

obtained (5.95 g, 100%9 and used in the next step
wi t hout further purification. Step 2: 10

To a $olufoBI06 (B)-4- @rbrashoiphesyb-eshylamine §100hegy 0]5%rimobireACN (1.6

i wefe g e ety a8 fon W Hheloli Bhf 10,80, GaGtimon.
sodiufi tafbbhAtd 63 Qg@@_.m&ol)ﬂﬂﬂe?Qﬁ’.@hﬁg?arﬂﬂ@trakisétriphenrl-

1- (et hoxyvinyl)tributyl-stannane ; .4 g, 14.95 mmol ).
phosphigejratiadium s Thefeastion mixture was heatad 2@ 5in @ 100He using
micr 8 e s MR SR U P A HELE. T v

fractiowsiivese iyoptiiliet] to iein 40 eny fdeldo 64 %) fitkE dasidled product.
extracted with AcOEt. The organic phase was dried
Step dver Na2SO4 and evaporated. Purification of the crude

N-(4-€5Mﬁ@iﬁ§xgﬂ6¢%@-ﬂﬁ 1H‘ﬁﬁé‘iﬂ%ﬂaéé‘iwrl%@Lﬁggb@%gl-%-yl)-ethyu-

acet at gave the desire
maloit@¥de *taflu@dbearedic acid salt (Example 90):

DIPER Gty 243 ufielh o 80455 sdiites B ol daivad M ste
(30 nﬁé%%;@iﬁiﬁﬁ%%i%ﬁ%h}l‘?—n’i@lohaﬁﬁ‘éﬂaéia@tr(fﬂjdi‘b)acetic acid
salt (interosdiate-4)-(201ng .o/ 4 pbbpmal)andt TOTLB A mg, 79. ureobnimDMF (2 mL)
and the (rjeceived solution was stirred at ambient temperature for 3 h. The mixture was
acidified with trifluoroacetic acid and purified by preparative HPLC. The relevant
fractions were lyophilized to give 17 mg (yield: 38%) of the product as a white solid.
LC/MS (method F) (M+H)": 493.18 (R; 1.32 min.)

Example 92:
N-{1-[3-Bromo-4-(morpholine-4-carbonyl)-phenyl]-ethyl}-N'-(4-carbamimidoyl-phenyl)-

malonamide*trifluoro-acetic acid salt

Br
0 o]
H, N@ N &}
T
Step 1:
1-(4-Amino-3-bromo-phenyl)-ethanone

OJ\(:[BII
N

Yy

FA

A solution of N-(4-Acetyl-2-bromo-phenyl)-acetamide (10.0 g, 39.05 mmol) in

concentrated hydrochloric acid (200 mL) was stirred for 5 h under reflux. The reaction
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25 Pd(PPh3)4 (630 ng, 0.55 nmmol) was added. The

reaction mxture was refluxed for 2 h. After cooling,
WORIEW7@sd H20 wer e added. The organi ¢ phase REOI/ERAGI8HAS187

with saturated aqueous NHACI and brine and dried over

Na2SO4. After evaporation the WO 2009/ 007015

PCT/ EP2008/ 005187 75 product was obtained (2.2 g),

whi ch was used in the followi ng step without further

purification. Step 4:

mixt Rn%s(é:b 2 hR:Td Uh@@rhr%@u%eéf g}? L&m ﬁ@?#\%&ﬁ%ﬂvéqﬁeg@#'wnth a

- phenyl am ne
saturateslaqueaaus sﬁluhdreoﬁNab@ng(Kﬁ Lyl ezktfacted witbCH,CI2 (2 x7,0 mL) and

ariedyesNEaa0r Biaaiticline Syl WRPHF oo 940 g) el was used in
step mhbuWrﬂweﬁﬁﬁﬁﬁcaff&? reaction m xture was refluxed
for h. After that the m xture was acidified with

SteprrlfI uoroacetic acid to pH=2 and then evaporated to

r|f cation of the crude product by
'AC%V'\%%@“&]%‘?{@ rvglﬁwi lization of the rel evant

frasti ons gave the desired product (0.96g, 34% . Step

o Z- Cal bami i doyl - phenyl )-N -{(S)-1-[ 4- (nor phol i ne- 4-
sul fonyl)-3-trifluoronethyl -
To a belntibh oéthey ploduet obtainekd it stepl (2. 50 gc d4i38 monal) seddetitsacid (160

mL) vggs %dé%cli uﬁ{.}kﬁr?c g&‘_dt((gg%grfguct %ecgj’t;zfggf rgti}]p?ltgﬁg ﬁ(ﬁgﬂh%%olution

of Na(NOZd(3* 06 gf h”‘%qnﬁffﬂ% inowéﬁ“e'r %TG ?fﬁL& Wéé‘h&&%@@ﬁl? é‘ﬁrrlnﬁ was

contimgd (OIQOrm)n vide r@@@aqn [Dan’Ewe @@a)adﬂ_ed d@p?\&lsmtola) sdutjon of CuCN

(39758 434 e 5 N 72 £ A SOREBLOEr ' Sing wes

contumfecdfoarw il &f 0 ed and Rhest-RPLTher e fe@cﬂﬁﬁ@ﬁuxfdré%é@@&ured into
wer e | yophilized toug(lve 0.62 g (yield: 45% of

waterdﬂggdat_) Itrgtlgm,qf the gesulting s¢gon gave the desired product as red
solid gﬁ ?é) %?hl hich, %4 y?é‘c?ﬁg#el f{gllo&/ r‘%ﬁllt?f)'m @ugm@?er%lﬁmcfatlon.

Step 8trifluoro-acetic acid salt NH ~1 OO0OS HHO

O
4-Acetyl-£bromo-ben20|c acid
Br

D
o] OH
A solution of the product obtained in step 2 (0.5 g, 2.23 mmol) in AcOH (2.5 mL), H,0
(2.5 mL) and concentrated H,SO4 (2.5 mL) was refluxed for 5 h. After cooling, the
reaction mixture was adjusted with 10 N NaOH to pH=10 and washed with AcOEt. The
aqueous layer was acidified with concentrated HCI to pH=1 and then extracted with
AcOEt. The organic phase was washed with H,O, dried over Na,SO, and evaporated
under reduced pressure. The crude product was used in the following step without
further purification.
Step 4:
1-[3-Bromo-4-(morpholine-4-carbonyl)-phenyl]-ethanone

Br o
ey

o) (0]
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Step 1: WD 2009/007015 PCT/ EP2008/ 005187 76

1-[ 3- Brono- 4- ( nor phol i ne-4-sul fonyl) - phenyl ] -et hyl am n
woeBn7T@s S - N~% H2 N p Anmoni um acet at e ( 5PETMP2008/005187

7.20 mmol ) and sodi um cyanmbor ohydri de (45 ng, 0.72

mol ) were added to a solution of the product derived

fromstep 2, exanple 106 (250 5 ng, 0.72 mmol) in

nmet hanol (4 nmL). The reaction mxture was stirred for

3 h at 60C. Then the m xture was quenched by addition

To a 91ty b@fﬂé BfdductBbhinéNn $tep'® r@§=g 95 RYRIPAARY TAITU (310

and purification of the crude pro preparative
mg, O-F% el in DME)KQ nlz)avasaddéd m:ypheluw(ﬁﬁ ptr @.86ironwl) and DIPEA

(162 ﬁﬁ“’(ﬁ QEhe das egc dUCt %&32 3@ lir%?gl?pr g%pp Bﬁ’ ﬁ%h)f agetate (20
ml) ahy b@l’éﬁ@o rﬁl) Wés added, Hﬂb‘ organie pﬂ‘x‘ése was se@afﬁ@ediand 2vxéaéshed with

solution of ‘the am ne obtained in s

ng,
hydrospisic 8K THEL D B WRterEd midatte (odamianbaned sveabia;SOs

atter BRapdrafioh g HHsH G RRTPYIRG88 A Fdd AT bhfEnidd. a¢ il (160 mg,

54%)(1. 145 nl, 573 pnol). The 15 suspension was heated for
90 mn at 120C using m crowaves. The reaction m xture
Step was cool ed to RT and di chl or omet hane (20 n) was

ydr ogen
l4-(1- 1R P83 nERAE oo S e tahdnSY
adj Bsted to pH = 11. The aqueous phase was extracted
' chl oronethane (2 x 20 m). The conbi ned
iC 5ﬁases were dried over sodium sul phate and
H,N evapora The The 20 desired am ne was obtai ned
(Yield: 60 ng, 59% and used in the follow ng reaction

To a splutien of the eerapopnd iyialded from stepep (10 mg, 0.51 mmol) in MeOH (3

) e Srh AREITH 245 TR ROy Fad adsesfiy.syenghergyppiride (32 mg,

0.513ahMmdI} werd a866d dFhé teddtionanixtaeaias réfiix@dSot 8 h reRTthe mixture
125): 25 To a solution of the product derived from

was qg{egghgd (byedditiorpofi triflyperacetigacid (Rii#2) and evaporated to dryness.

Punflga(f:ﬂdéﬂ g@?’\% ‘?Pﬁ?él{%{% a&gﬂ%%ﬁgbdanot I&BE&@?ét?orf?%’eﬁelevant

fractiariSNigads to the Geé:?edrm:ddudtn DVF (1.5 nL) was added DI PEA
é_58 NL, 0.34 mmol) and the solution was stirred at
Step Gibi ent tenperature for 10 h. The mixture WO

N-{1-ROBRINE-404 R0 BRI EE4CESHBAYE- S henyl]-ethyl)-N'-(4-carbamimidoyl-phenyl)-
malonamide*trifluoro-acetic acid salt

To a solution of the product derived from step 5 (30 mg, 70.22 mmol), N-(4-
Carbamimidoyl-phenyl)-malonamic acid *trifluoro-acetic acid salt (intermediate 4) (23.5
mg, 70.22 mmol) and TOTU (23 mg, 70.22 mmol) in DMF (1 mL) was added DIPEA
(36 pL, 27 mg, 0.21 mmol) and this solution was allowed to stir at ambient temperature
for 2 h. The mixture was acidified with trifluoroacetic acid and purified by prep-HPLC.
The relevant fractions were lyophilized to give 15 mg (yield: 34%) of the product as a
white solid. LC/MS (method E) (M+H)": 515.12

Example 103:
N-(4-Carbamimidoyl-phenyl)-N'-{1-[3-(5-chloro-thiophen-2-yl)-4-(tetrahydro-pyran-4-
yloxy)-phenyl]-ethyl}-malonamide; compound with trifluoro-acetic acid
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wolpanireiszed to gi ve the product as a white s®CIIEP20USMO5187

foll ow ng Exanpl es were prepared in anal ogy as

descri bed above. Exanple Rt (from Mass LC/ M5 No

Structural Formula L MS) (fromMethod LOMS NH 0O

|l NHZ HH1 00.94 540.15 D OHer HO- OF OF F

Ohl j j 21.18524.11 A V1 I/ HHHBr NH/ Br 3 H
neHl 0.994 533 A 0O0OH FN& HHOO/ r 04HH/ O
" . 519 A OH s
H H
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FF o
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Step 1:

1-{3-(5-Chloro-thiophen-2-yl)-4-fluoro-phenyl]-ethanone

To a solution of 2-fluoro-5-acetylphenylboronic acid (5.00 g, 27.48 mmol) in ACN (80
mL) and H>O (20 mL) were added 2-bromo-5-chlorothiophene (5.43 g, 27.48 mmol),
sodium carbonate (2.91 g, 27.48 mmol) and tetrakis(triphenylphosphine)palladium(0)
(635 mg, 0.02 mmol). The reaction mixture was refluxed for 3 h. After cooling, ethyl
acetate (150 ml) and water (150 ml) were added. The aqueous phase was extracted
with ethyl acetate and the combined organic phases were dried over sodium sulfate.
Evaporation and purification of the crude product by silica gel chromatography using
ethyl acetate/heptane gave the desired product (2.95 g , 42%).

Step 2:

1-[3-(5-Chloro-thiophen-2-yl)-4-(tetrahydro-pyran-4-yloxy)-phenyl]-ethanone

Tetrahydro-pyran-4-ol (1.01 g, 5.01 mmol) was added dropwise at 0°C to a suspension
of sodium hydride (200 mg, 5.01 mmol) in DMSO (10 ml). After stirring for 30 min at
10°C, a solution of the product obtained from step 1 (850 mg, 3.34 mmol) in DMSO (2
ml) was added dropwise and stirring was continued for 1 h at RT. The reaction was
quenched with ice/water (50 ml). Ethyl acetate (50 ml) was added and the aqueous
phase was extrated with ethyl acetate (2 x 30 ml). The combined organic phases were
washed with brine (2 x 50 mi), dried over sodium sulphate, filtered, and evaporated.
The product was obtained in quantitative yield and used in the next step without further

purification.
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Step 3:
1-[3-(5-Chloro-thiophen-2-yl)-4-(tetrahydro-pyran-4-yloxy)-phenyl]-ethylamine

cli
TN

S

o<

To a solution of the compound yielded from step 2 (1.20 g, 3.56 mmol) in MeOH (20

N

mL) ammonium acetate (2.75 g, 35.63 mmol) and sodium cyanoborohydride (224 mg,
3.56 mmol) were added. The reaction mixture was refluxed for 6 h. Then the cooled
mixture was adjusted with trifluoroacetic acid to pH=2 and evaporated to dryness.
Purification of the crude product by prep-HPLC and lyophilization of the relevant
fractions lead to the desired product (420 mg, 26%).

Step 4:
N-(4-Carbamimidoyl-phenyl)-N'-{1-[3-(5-chloro-thiophen-2-yl)-4-(tetrahydro-pyran-4-
yloxy)-phenyl]-ethyl}-malonamide; compound with trifluoro-acetic acid:

To a solution of the product derived from step 3 (420 mg, 0.93 mmol), N-(4-
carbamimidoyl-phenyl)-malonamic acid *trifluoro-acetic acid salt (intermediate 4) (312
mg, 0.93 mmol) and TOTU (305 mg, 0.93 mmol) in DMF (8 mL) was added DIPEA (0.5
ml, 2.79 mmol) and this solution was allowed to stir at ambient temperature for 2 h.
The mixture was acidified with trifluoroacetic acid and purified by prep-HPLC. The
relevant fractions were lyophilized to give 232 mg (yield: 38%) of the product as a
white solid. LC/MS (method E) (M+H)+: 540.16

Example 106:
N-(4-Carbamimidoyl-phenyl)-N'-{1-[3-(5-chloro-thiophen-2-yl)-4-(morpholine-4-

sulfonyl)-phenyl]-ethyl}-malonamide* trifluoro-acetic acid salt

TFA

Sten 1:

4-(2,4-Dibromo-benzenesulfonyl)-morpholine
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H 9HHO0.97503A IloF J~ FI ~pH NHH OOF
HHI F 10 O~ 1.047 467,3 A 0\ ~ FH FFW

WO00900003015 PCT/ EP2008/ 005187 79 NH 11 \ HPEATERIB305187
489.14 A Br F~CHF NHO0M0 I NH1L 12 / 0.76 475.12 A
HHOF gr ~CH F NH 00 13 J/ 1.22 465.2 A HHO
HFI FOH FFFNH

To a solution of morpholine (1.6 mi, 17.9 mmol) and triethylamine (2.1 ml, 15.5 mmol)
in tetrahydrofurane (40 mL) was added a solution of dibromo-benzenesulfonyl chloride
(5.00 g, 15.0 mmol) in THF (10 ml). The reaction mixture was stirred for 2 h at RT.
Then, ethyl acetate (80 ml) was added. The organic phase was separated and washed
with water (20 ml), hydrochloric acid (1 M, 20 ml) and brine (20 ml) and dried over
Na,SO,4. After evaporation the product was obtained (5.95 g, 100%) and used in the
next step without further purification.

Step 2:

1-[3-Bromo-4-(morpholine-4-sulfonyl)-phenyl]-ethanone

To a solution of the product obtained in step 1 (4.8 g, 12.5 mmol) in ACN (15 ml) was
added Cul (119 mg, 0.62 mmol), PdCl>(PPh3), and 1-(ethoxyvinyltributyl-stannane
(5.4 g, 14.95 mmol). The mixture was refluxed for 3 h. After cooling, the reaction
mixture was acidified with 1 N HCI (7 ml) and stirred for 20 min. The reaction mixture
was neutralized with saturated aqueous NaHCO; and extracted with AcOEt. The
organic phase was dried over Na,SO4 and evaporated. Purification of the crude
product by silica gel chromatography using ethyl acetate/n-heptane gave the desired
product (2.95 g, 68%).

Step 3:

1-[3-(5-Chloro-thiophen-2-yl)-4-(morpholine-4-sulfonyl)-phenyl]-ethanone

The product of step 2 was suspended in ACN (16 mL) and H,O (4 mL). Na,CO3 (578
mg, 5.46 mmol), thiophene-2-chloro-5-boronic acid (887 mg, 5.46 mmol) and
Pd(PPh3)4 (630 mg, 0.55 mmol) was added. The reaction mixture was refluxed for 2 h.
After cooling, AcOEt and H,O were added. The organic phase was washed with
saturated aqueous NH4Cl and brine and dried over Na,SO,. After evaporation the
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product was obtained (2.2 g), which was used in the following step without further
purification.

Step 4:
1-[3-(5-Chloro-thiophen-2-yl)-4-(morpholine-4-sulfonyl)-phenyl]-ethylamine

To a solution of the compound yielded from step 3 (2.2 g, 5.7 mmol) in MeOH (30 mL)
ammonium acetate (4.39 g, §7.0 mmol) and sodium cyanoborohydride (358 mg, 5.7
mmol) were added. The reaction mixture was refluxed for 4 h. After that the mixture
was acidified with trifluoroacetic acid to pH=2 and then evaporated to dryness.
Purification of the crude product by prep-HPLC and lyophilization of the relevant
fractions gave the desired product (0.96g, 34%).

Step 5:
N-(4-Carbamimidoyl-phenyl)-N'-{(S)-1-[4-(morpholine-4-sulfonyl)-3-trifluoromethyl-
henyl]-ethyl}-malonamide*trifluoro-acetic acid sait

To a solution of the product derived from step 4 (0.96 g, 1.92 mmol), N-(4-Carb-
amimidoyl-phenyl)-malonamic acid *trifluoro-acetic acid salt (intermediate 4) (0.64 g,
1.92 mmol) and TOTU (0.63 g, 1.92 mmol) in DMF (18 mL) was added DIPEA (1.0 mL,
5.75 mmol) and the solution was stirred at ambient temperature for 12 h. The mixture
was acidified with trifluoroacetic acid and purified by prep-HPLC. The relevant fractions
were lyophilized to give 0.62 g (yield: 45%) of the product as a white solid.

Example 125:

N-(4-Carbamimidoyl-phenyl)-N'-{1-[4-(morpholine-4-sulfonyl)-3-thiazol-2-yl-phenyl]-

ethyl}-malonamide *trifluoro-acetic acid salt

NH
sz)l\©\ o o s§
',:,'/U\/U\QJ\CE%
T fF o './S,QN/\
H ° K/\Io
F oH

Step 1:
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F WO 2009/ 007015 PCT/ EP2008/ 005187 81 NH HzN O O F

~FF HHI1 / 22 O1.054 493.2 A 0O F

1-[3-Bromo-4-(morpholine-4-sulfonyl)-phenyl}-ethylamine

Ammonium acetate (555 mg, 7.20 mmol) and sodium cyanoborohydride (45 mg, 0.72
mmol) were added to a solution of the product derived from step 2, example 106 (250
mg, 0.72 mmol) in methanol (4 mL). The reaction mixture was stirred for 3 h at 60°C.
Then the mixture was quenched by addition of hydrochloric acid (6N) to reach pH=2.
Evaporation and purification of the crude product by preparative HPLC and
lyophilization of the relevant fractions gave the desired product (120 mg, 48%).

Step 2:

1-[4-(Morpholine-4-sulfonyl)-3-thiazol-2-yl-phenyl]-ethylamine

To a solution of the amine obtained in step 1 (100 mg, 286 umol) in THF (0.3 ml) were
added sodium carbonate (30 mg, 286 uM), bis(triphenylphosphine)palladium(ll)
chloride (20 mg, 29 pmol) and 2-thiatolylzinc bromide (1.145 ml, 573 pmol). The
suspension was heated for 90 min at 120°C using microwaves. The reaction mixture
was cooled to RT and dichloromethane (20 ml) was added. The organic phase was
washed with hydrogen chloride (2N, 20 ml) and the aqueous phase was adjusted to pH
= 11. The aqueous phase was extracted with dichloromethane (2 x 20 ml). The
combined organic phases were dried over sodium sulphate and evaporated. The The
desired amine was obtained (Yield: 60 mg, 59%) and used in the following reaction
without further purification.

Step 3:
N-(4-Carbamimidoyl-phenyl)-N'-{1-[4-(morpholine-4-sulfonyl)-3-thiazol-2-yl-phenyl]-
ethyl}-malonamide *trifluoro-acetic acid salt (Example 125):

To a solution of the product derived from step 3 (60 mg, 0.17 mmol), N-(4-Carb-
amimidoyl-phenyl)-malonamic acid *trifluoro-acetic acid salt (intermediate 4) (57 mg,
0.17 mmol) and TOTU (56 g, 0.17 mmol) in DMF (1.5 mL) was added DIPEA (58 uL,
0.34 mmol) and the solution was stirred at ambient temperature for 10 h. The mixture
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was acidified with trifluoroacetic acid and purified by prep-HPLC. The relevant fractions

were lyophilized to give the product as a white solid.

The following Examples were prepared in analogy as described above.

ExaNn(;pIe Structural Formula l:.tc(lfnrnc;n)”l L:E%:nz \ nln'gtl::nos('j
1 0.94 540.15 D
2 1.18 524.11 A
3 0.994 533 A
4 0.951 519 A
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LC/MS spectra were recorded according to the following methods:

Method A:  column: YMC J’shere H80 33x2.1mm 4um
solvent: ACN+0.05%TFA:H,O+0.05%TFA (flow 1.3mL/min)
gradient: 5:95 (Omin) to 95:5 (2.5min) to 95:5 (3.0min)
ionization: ESI*

Method B:  column: Synergi Hydro-RP 20x4.0 mm, 2 um

solvent: H20+0.1% Fomic Acid : ACN+0.1% Fomic Acid

gradient: 90:10 (0 min) to 10:90 (3 min) to 0:100 (5 min).

MS methods: LCT system, scan range 100-1000

ionization: ESI*

column: YMC J’'shere ODS H80 20x2.1mm 4 ym

solvent: ACN:H,O+0.05%TFA (flow 1mL/min)

gradient: 4:96 (Omin) to 95:5 (2min) to 95:5 (2.4min) to 96:4 (2.45min)

ionization: ESI*

Method D:

Method E:  column: YMC J'shere 33x2 mm, 4 um



/[ VNNI \'\ HH 152 2.32 500.25 B O F
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O155 0 1.74 588.2 B F OH 6
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solvent: H;O+0.05%TFA : ACN+0.05%TFA 95:5 (0 min) to 5:95 (2.5min)
to 95:5
MS method: LCT system, 0.33 s scan time for mass 170 — 1300
ionization: ESI*

Method F:  column: YMC J’shere 33x2 mm, 4 ym
solvent: H,O+0.05%TFA : ACN+0.05%TFA 95:5 (0 min) to 5:95 (3.7min)
MS method: MUX system 0.15 s scan time for mass 100 — 1500
ionization: ESI*

Method L.  column: (S,S) Whelk-O1, 250x4 mm,
solvent: Hep:EtOH:MeOH 1:1:1 + 0,1% NH4Ac

ionization: ESI*

Preparative HPLC was performed according to the following method:
column: Waters Atlantis dC18 OBD 30x100mm 5Sum
solvent: ACN:H,O+0.1%TFA (flow 60mL/min)
gradient: 10:90 (Omin) to 90:10 (10min)

Pharmacological testing

The ability of the compounds of the formulae | and la to inhibit factor Vlla or other
enzymes like factor Xa, thrombin, plasmin, or trypsin can be assessed by determining
the concentration of the compound of the formulae | and |a that inhibits enzyme activity
by 50 %, i. e. the ICsp value, which is related to the inhibition constant Ki. Purified
enzymes are used in chromogenic assays. The concentration of inhibitor that causes a
50 % decrease in the rate of substrate hydrolysis is determined by linear regression
after plotting the relative rates of hydrolysis (compared to the uninhibited control)
versus the log of the concentration of the compound of formulae | and la. For
calculating the inhibition constant Ki, the ICs, value is corrected for competition with
substrate using the formula Ki = 1Cs0 / {1 + (substrate concentration / Km)}
wherein Km is the Michaelis-Menten constant (Chen and Prusoff, Biochem.
Pharmacol. 22 (1973), 3099-3108; I. H. Segal, Enzyme Kinetics, 1975. John Wilev &

Sons, New York, 100-125; which are incorporated herein by reference).
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Fath’f\ﬁ"%oﬁFgﬁ'g(’?’i#’x) to 0:100 (5 min). 10 MS nethods: LCT
The islyibitery activity (exprgesdd @s 10Mibitionamurstantd€i(F\H&i )y oftehcampounds of

formulas § 8T8 s RSterSBIAies U BRIoL HoHI S Was lftempined.using a
chroné%ﬁis%ﬁ a%)@a;?@s@er‘t%@s @@sc?%ea dr@vn@ﬂbg)(ﬁ A @@tr@m et al,

15 i1 oni zation: ESI+ E: colum: YMC
Bioche'nsihtsy 3733998)11%@5&1@59m|zn®9momatm¢@mnws¢few1®z Kinetic

| : ACN+O 9
assaysgTeesTdlicied a6 26: G T hal 4ieé Micwler HielsLridtdn CEirs
Camtﬁflcfgﬁamnéés}é%hﬁ%tt NLéEQ(lneti’c%]the féH@JeWMo%bulzﬁ%évées

. colum: Y J' shere 33x2 m sol vent :

Spectpmay. WFMPIA@WWS%IFM%OSZPM mumart ctprdgia and TF (5 nM
and 1Q)3nMn’ﬁ%29ech?%gﬁépcl9cg1nci i Itl%ﬁ?&%g})%e%ﬁh %atﬂ of uﬂﬁbﬁ&r dilutions in
10 % DMSO/TBS-PEG buffer (50 mM Tris, 15 mM NaCl, 5 mM CacCl;, 0.05 % PEG
8000, pH 8.15). Following a 15 minute preincubation period, the assay was initiated by
the addition of 35 pl of the chromogenic substrate S-2288 (D-lle-Pro-Arg-p-nitroanilide,

Pharmacia Hepar Inc., 500 uM final concentration).

The following test results (inhibition constants Ki(FVlla)) were obtained.

Table 2:
Example Ki (FVlla) Example Ki (FVlla) Example K; (FVlla)

No. (M) No. (UM) No. (M)
0,041 44, 0,078 75. 0,037
0,171 50. 0,080 76. 0,027
0,169 51. 0,122 77. 0,099

10. 0,024 52. 0,087 112. 0,029

24, 0,061 61. 0,087 113. 0,007

26. 0,047 67. 0,688 117. 0,030

28. 0,055 74. 0,036




Met hod L: colum: (S,S) Wel k-01, 250x4 mm 10
solvent: Hep: Et OH MeCH 1:1:1 + 0,1% NH4Ac ionization:
WORSI0RNISpar at i ve HPLC was performed accor di n@CIEPR608/005187
foll owi ng nethod: colum:10%aters Atlantis dCl8 OBD
30x1 00mm 5pm 15 sol vent: ACN: H20+0. 1%FA (fl ow
60mJm n) gradient: 10:90 (Omn) to 90:10 (10m n)
Phar macol ogi cal testing The ability of the conmpounds
of the fornmulae | and la to inhibit factor Vila or
ot her 20 enzynes |like factor Xa, thronbin, plasmn, or
trypsin can be assessed by determ ning the
Claimsoncentrati on of the conpound of the. fornulae | and
la that inhibits enzyne activity by 50 % i. e. the
| C50 val ue, which is related to the inhibition
1. CH&6APbuld of R3HIa¢d enzynmes are used in chronmpgenic
assays. The concentration of inhibitor that causes a
50 % decrease in the rate of substrBi® hydrolysis is
determ ned by |inear gagressiRf625 after plotting the
relative rates of hydroly conpar eg—tp—tie
uni nhi bi d conrrol ‘
concept L
For calcl t,ng he i ' Ki, the 1C50
val ue is gorT f ofO confet i GHYN R/Mh substrate
usi ndPsthl fornufa K7 = 1C50 / {17+ (substrate
concentration /R&M} wherein Kmis the herei
M chael i s- Menten constant (Chen and Prusoff, Bi ochem Wherein

3G 1Ry TRGedepehdient #6/ on§@a9|8ﬂ?e1r(h?e seledtbd egnthe group consisting
Enzyne Kinetics, 1975. John WI ev Sons, New York,

1ebcq@5>n FHAMS Whiek is %wqﬁélﬁtgeé@rﬁ@bétlwtw/bv &' @ngeitrogen
09/ 007015 PCT/ EP2008/ 005187 108 Factor Vila

( a) Assay The inhibitory activity (expressed as

i o ah)rhd DandepemweﬂtlyKrcﬁrﬁ\ﬂdeaz)r)othér ake conpounds of

fgs g and |l a towards factor Vila/tissue factor

adti vi DYIRIENFPBYni ned using a chronogeni ¢ assay

essent L bed previously (J. A GCstrem et
a??, 5 g(oZﬁéﬁn@@sglkgl‘/ (1998) 1053-1059 which is

i B§Or pa CRECE)-alkPenesdrgr ence) . Kinetic assays
vve?e coﬁgog-t@e 259C in hrglf area mcrotiter plates

(@pst ar-CEOJHD- (C1@g§y‘mlkylgﬁ Massachusetts) using a

kinetic plate reader (Mol ecul ar Devices Spectramnmax

25D) . ACHOpiCoLypalkgensiaryled of 25 pl human factor
Vila and TF (5 nM and 10 nM respective final

cBhcentG@) @rﬁptgﬁbaﬂg@mﬁﬁcﬂ@)‘ﬁW&G)ﬂihY'bl tor
b“ltl s in 10 10 % Q) TBS- PEG buffer (50 nmM Tri s,
1 fggensatom.cuean D2gisos 9 PEG 8000, pH 8. 15).

| owm Loy a 15 m nut e preincubation period, the assay
vvas initidted by the addition of 35 pi of the
cB) onogORC(Op (B51GeitalkB-a1288
(D-1le-Pro-Arg-p-nitroanilide, Pharmacia Hepar Inc.,
56D ph-O-aEP)- %Mtalbyleamaryus The fol | owi ng test

results nhi bi tiopn constant EVila)) were
of ai negéd) O-(C1-Cg)-alkylene- 8(0) %01 -Cg)-alkyl

R1 and R2 independent from one another are

1) hydrogen atom,

2) —OH or
3) -(Cg-Co)-alkyiene-1-(C-Cy)-airyieie-vv,

wherein T is oxygen atom, sulfur atom, -SO2- or -N(R17)-,
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Table 2: Exanple K, (FVila) Exanple K; (FVlIla) Exanple
K; (FVIla) No. (pM No. (pM No. (pM 1. 0,041 44.

wooe/®7mn5. 0,037 2. 0,171 50. 0,080 76. 0, 02 PCTHEP2008/005187

0,169 51. 0,122 77. 0,09911@. 0,024 52. 0,087 112.
0,029 24. 0,061 61. 0,087 113. 0,007 26. 0,047 67.
0,588 117. 0,030 28. 0,055 74. 0,036 WD 2009/007015
PCT/ EP2008/ 005187 109 dains 1 A conpound of fornula
I, RI5 HRL R HI6 / Y- ZHTTi NNI (I) D N2 XO

0 Fﬂ'}?’isl?é/t']ro n or Eglei’l’g‘g}-?g{w, wheit alkgl isNHfRBRARRE or mono-

from one anot her are romthe group

coasl fl-idtdetr@isupafitd®est MHdePendBhtyof Sne Bﬁéﬂﬁériby%?@[ or
substituted by R12, and nitrogen atom Dl and D2 o
i N bydregenyatomodn aiyk wheseinearyhiseunsubstijutey or owmno-, di-, tri- or

a@%sﬁﬁﬂ@%@ ‘Qﬁ%ﬁgﬁ%@@r éﬁ/‘l,’”e %m-hé( By R} ci- o6) - al kyl

O0R7AR8, KR, R4, P ahd R 16/ Irelepepd¥ht frdrd dhe another are
“¢(O) -0 (Cl-C5)-al kyl ene- O C( O) - (C1- CB) -al kyl DL is
hyldr ogBXAERgeM atRABN D2 is 1) -OH, 2)

"8G i ene- aryi.
—OH,
4) -O-(C1-Cg)-alkyl,
5) halogen or
6)  -NHa,
Xis 1) halogen,
2) —(C1-C3)-perfluoroalkyl,
3) —0-(C1-C3)-perfluoroalkyl,
4) —S(0)n-(C 1-C3)-perfluoroalkyl, wherein n is the integer 1 or 2,
5) —(Cp-C4)-alkylene-aryl, wherein aryl is unsubstituted or mono-, di-,
tri- or tetra-substituted independently of one another by R13,
wherein R13 is halogen, -(C4-C3)-perfluoroalkyl, —-(C 1-C4)-alkyl,
—(Cp-Cg)-alkylene-O-R6, —(C-Cg)-alkylene-C(0O)-R6, —(Co-Cg)-
alkylene-C(0O)-O-R6, —O-(C1-C3)-perfluoroalkyl, —S(O)~(C1-C4)-alkyl,
wherein r is the integer 1 or 2 or —(C-C4)-alkylene—(C3-C7)-cycloalkyl,
wherein R6 is hydrogen atom or —-(C1-Cg)-alkyl,
6) —(Cp-C4)-alkylene-Het, wherein Het is a heterocycle consisting of

1, 2 or 3 rings, in which one or more of the 4 to 15 ring carbon atoms are
replaced by at least 1 heteroatom selected out of the group nitrogen,
oxygen or sulfur and wherein Het is unsubstituted or mono-, di-, tri- or
tetra-substituted independently of one another by RS,

wherein R5 is —-(C1-Cy)-alkyl, halogen, =0, -(Cn-Cg)-alkylene-O-R6,
—(Cp-Cp)-alkylene-C(O)-R6, —(Cg-Cg)-alkylene-C(O)-O-R6,
—(Cp-C4)-alkylene—(C3-C7)-cycloalkyl, or —-(C-C4)-alkylene-aryl,
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20 4) -C(O-0O(C1l-Co6)-al kyl ene-O-C(O - (CL1-Co) - al kyl
R1 and R2 independent from one another are 1) hydrogen

woaremoe7018) -OH or -w v\ a:" -w" - IR IC | C YUI/EP2008/005187

| Uibl AY 25 wherein T id1ibxygen atom sulfur atom
-SQ2- or -N(R1L 7)-, WD 2009/007015 PCT/ EP2008/ 005187
110 R17 is hydrogen atomor -(Cl-C6)-al kyl, wherein
al kyl is unsubstituted or nmono- , di-, tri- or
tetra-substituted i ndependently of one another by R13,

Wi's hm%‘i’&ﬁrhrﬁ‘lt@mn%hbé‘ﬁt)b'ted N‘ﬁfo‘ﬂoﬂ <ﬁ[ H- bStetra-substituted

unsubstituted or nono-, di-, tri-

tetra- mdwtendanﬁyjofqdemnmmw%ﬁ @fne anot her by R13,
5 R7, %3 R}‘ R14 R15 and R16 i ndependent from one
anot hef) ar YYD ABTLn at om 2) - (Cl-CB)-alkyl, 3)

-@Hs 4N -O (-ﬂ%R@{n w%bké’h R4 Ohydrofah aesh cﬁr—(gh cgﬂﬂaskyK

is 1) haI ogen - - perfl uoroal kyl

- O (C12%3) - pe(@)-uor oaI kyI 15 4)
-S(O n. (Cl1- CSé)perquoroaI kyl, wherein n is the

i nt ege|3) 1 orCE)-H(R )('CO ) - aI kyl ene-aryl, wherein
i -, di t
?gral S ggtslwtbﬁ:ﬁe)d {%éggngggfly o:‘ one Qnot g;r by R13,
wher ei 6) R13-0s, hal ogen, (Cl C3) per f |l uoroal kyl ,
(Cl g al ké ene O R6,
) al ko Qs &g%e@@ IS tF t@gg 3¢§0, 1 0r 2, or
I k I
i'"s<6 fcr oAy R e TR e iRe8Rl fdlg a2,
OQ I?ly i ogﬂ—i&:éﬁ;@%?y&%ﬁétéﬁﬁ% éﬁ g;%tlls un¥fasLiklifed™ mono-, di-,
( CO- G- @Itéué@ﬂu@sf*l@ﬁed Mb%rp@naehw of 6né aRBHRITARYREE

consisting of 1, 2 3 rings, in which one or nore
of the2l to—@ﬁGeﬁ@"@dﬂ)@ﬁ(ﬁ daR&Gre 25 replaced by

at least 1 heteroatom sel ect ed out of the group
ni trogéh, ox{fgttearal %YJPP%‘IOB% wherein Het is

unsubst i t ut.e

tetra-¥ ﬁé‘?ipﬁ:fﬁl?ohﬂ}agﬁ'é tqr _(gﬂ @ﬁ)eauﬂﬂnt her by RS,

wher i gy S 1o (G- GlleAl 1o e, =0

wherein R10 and R11 independently from one another are hydrogen
atom, —(C-C4)-alkylene-C(0O)-R6, —(Cp-C4)-alkylene-O-R6 or
—(C1-Ce)-alkyl,

5) —(Cp-C4g)-alkylene-C(O)-R6,

6)  —(C2-Cg)-alkynyl,

7) —(C1-C3)-perfluoroalkyl ,

8) —(Cp-Cyg)-alkylene—(C3-C7)-cycloalkyl-R5,

9) —(C1-Cy)-alkylene-aryl, wherein aryl is unsubstituted or mono-, di-,

tri- or tetra-substituted independently of one another by R13,
10) phenyl, wherein phenyl is mono-, di-, tri- or tetra-substituted
independently of one another by —(C-C4)-alkylene—(C3-C7)-cycloalkyl,

=N —(CACA\allvlana CIN_N. PR 0. DA\ _alladama N_NA
~ A ST ARSI AR A R A AR L ' v/

-S(0)g-(C1-C3)-alkyl, wherein s is the integer zero, 1 or 2,
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-(COCo) -al kyl ene-C(O) - R6,
-(CO C6) - al kyl ene-C(O -0 R6, 30

WO-20@modF- al kyl ene- (C3-C7) - cycl oal kyl, or PCT/EP2008/005187

-(CO-A4)-al kyl ene-aryl, Wd2009/ 007015

PCT/ EP2008/ 005187 111 wherein aryl is unsubstituted
or nono-, di-, tri- or tetra-substituted

i ndependently of one another by R13, or 7) hydrogen
atom Y is 1) -N(R4)-, wherein R4 is hydrogen atom

or - ( Cly g) gwg.x(cﬁc%) g}kg}ﬁ q(hszre?ﬁ r |S%Q)|n%8f1)zero 14%r 2, provided

-N(R4) - wher el n
i nt egey |ge|N(R4;_ @r 2, or 10 7) -S(Om N(R4) -, V\,her e| n
mis the integer zero, 1 or 2, Zis 1)

- (CO CA?) al k(G ¢es)trarfluoiealiol,PiHet i s  unsubstituted or
npno- tri- or tetra-substituted independently

off mzéﬂﬁ?‘ﬁ‘@f aps hygdrogen atpgyargs X ig| kyl ene- C(O) - O RB,

g%om(g?r) (C1@é6§ggﬁﬁ()ym4) 15 wherein R9 is hydrogen
-(C1- ) - al lq,d;f_r(ge3 MmiQorodldy, wherein R10 and R11
rom

[ ndependently one anot her are hydrogen atom
- (CO C3) - al kg-@p03)O) - R6, - (CO C4)-al kyl ene-O- R6 or
-(C1-Co) - al kyl , 205 -(CO-A4)-al kylene-C(O-R6, 6)
(CZ Ca) - al kﬁ(@)m (Z)1 -ChEpedRiorpalkyl, wineosinkylis theBinteger 1 or 2,
al kyl ene- C7) -cycl oal kyl - R5, 9)
(c1 oﬁg al k{ﬁm@eﬂs&lwlenwmtewhemly|Hetss M ebsdi-t it egtetra-
or nono-, tri- or tetra- Sguer i tuted

i ndepeﬁH@ﬂttPS?ddﬂdSH%“%{Wror!ﬁ/a?& ¥Rryhehy!
wher ei g phePHEnyl . ed B AN(H/S)(%(@SHG hereuﬂ Igyhydrogen atom

tetra-substlitute e endent anot

- (CO- G4y - &:kﬁgﬁ%ﬁ%ﬁ?kmh@ém'mzo (CO-

3) -al ky! ene- uii: ieis-ORC o -S(Os-(C
lin &1Bits stdfydisomtegiceforms andl rixturestthg@of reany rdtigrand, its
WO 2009/ 007015 PCT/ EP2008/ 005187 112 11)

- Bpygielogicatigfolgrable salfferein r is the integer zero, 1
or 2, provided Y is -N(R4)-, or

A compound of formula la

H H
H N N (1a)
D;—N \ﬂ/\”/ X
Z O O cH,

D;—N

as claimed in claim 1, wherein

D1 and D2 are each hydrogen atom,

Xis 1) halogen, selected out of the group fluorine, chlorine, bromine and
iodine,
2) —(C1-C3)-perfluoroalkyl,
3) —0-(C1-C3)-perfluoroalkyl,
4) —-S(0)n-(C1-C3)-perfluoroalkyl, wherein n is the integer 1 or 2,
5)  —(Cp-Ca)-alkylene-aryl wherein aryl ic selected cut of the group
phenyl, naphthyl, biphenylyl, anthryl or fluorenyl unsubstituted or mono-,

di-, tri- or tetra-substituted independently of one another by R13,
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12) -(Cl-C3)-perfluoroal kyl, or Y and Z together are
hydrogen atomand X is 5 1) -(Cl1-C3)-al kyl -CN, 2)

WO-200100885- per f | uoroal kyl, 3) -O(C 1-C3)-, 4PCT/EP2008/005187

-S(Om (C1l-C3)-perfluoroalikyl, wherein mis the
integer 1 or 2, 5) -(CO (4)-al kylene-Het, wherein Het
is nmono-, di-, tri- or tetra- 10 substituted

i ndependently of one another by aryl, or 6) phenyl
substituted by -N(R3)- S(O)p, wherein R3 is hydrogen

atom QGherdifR1Di fAI6Ykn A0 1RCh Pod Mot HIRACL(Ch- Bl Bikyl,
3 (hetdst

inall i1ts stere0|so rlc and mxt

i N any_[@8icy)-akdenéO-RB)YICHLOE)- sm}nlehet@(@)r-ﬂb! E(CI\?-CE;)—

salts. 15 2. A conpound of fornul a

(la) Bikylens-O(0)-B-R6, C+E rfgorobikylEd-S(0) (@4 184)-alkyl,
1, V\,herelyn Dlogn)d D2 arqeneach 32y‘jtgldrogen atygﬁ] ( )§< JIs 4r-ally
1) hal apereingés tua edegert 1 of 2tdre-(Gpely)- alkyimnlen(aC3 C7)-cycloalkyl,
chl orine, bromne and iodine, 2)

-(C1- WewnfR@aMrngen atgp or —(C1-Cg)-alkyl,

-O(Cl 3) perfluoroalk I

- S(0) nb) 01 cfyofapsal '@d%%nﬂsh whegrrip &lef is, splectasbout of the group

oyt apeidiByl AzaiEdRleH Rl Eng7 S0 spriidAAO

bi phenxkaép.r@@cahyl a28pinlyH Z8RANInyH BZHREAYIL bléﬁﬂnﬁt!azolyl
nono-, di ri- or tetra-substituted independently

of onebanmfueanydj,ybmthlvmraoyigbeozmm@phenyl benzoxazolyl,

P?gl Ecégggg%%%ﬁ earﬂzéé?%ﬁ E?H%/t%rgg%)&y r!)aen‘%ff’s%x’azolyl
( Co Cﬁénﬁlsllsgl(‘in I enéfbéi@azo(yg?a@ﬁbaﬂidmlw r@rﬁé@yl Réhromanyl,

- O. ( Clc%r;p;nwﬂcq:luaplgyl mcahydrmqlmtﬂ eAyjhydreoxazolinyl,

s Sy Ml AL Bhoafl 1 S donglen 3 |

hydr ogdioxaf Q3 4doxdthiazicy),-GH-Ky5, 2 dlthlazmyl dihydrofuro[2,3-b]-
tetrahydrofuranyl, furanyl, furazanyl, imidazolidinyl, imidazolinyl,
imidazolyl, indanyl, 1H-indazolyl, indolinyl, indolizinyl, indolyl, 3H-indolyl,
isobenzofuranyl, isochromanyl, isoindazolyl, isoindolinyl, isoindolyl,
isoquinolinyl, isothiazolyl, isothiazolidinyl, isothiazolinyl, isoxazolyl,
isoxazolinyl, isoxazolidinyl, 2-isoxazolinyl, ketopiperazinyl, morpholinyl,
naphthyridinyl, octahydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl,
1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2-oxa-thiepanyl,
1,2-oxathiolanyl, 1,4-oxazepanyl, 1,4-oxazepinyl, 1,2-oxazinyl, 1,3-
oxazinyl, 1,4-oxazinyl, oxazolidinyl, oxazolinyl, oxazolyl, oxetanyl,
oxocanyl, phenanthridinyl, phenanthrolinyl, phenazinyl, phenothiazinyl,
phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl,
pteridinyl, purinyl, pyranyl, pyrazinyl, pyrazolidinyl, pyrazolinyl, pyrazolyl,
pyridazinyl, pyridooxazolyl, pyridoimidazolyl, pyridothiazolyl, pyridinyl,
pyridyl, pyrimidinyl, pyrrolidinyl, pyrrolidinonyl, pyrrolinyl, 2H-pyrrolyl,
pyrrolyl, quinazolinyl, quinolinyl, 4H-quinolizinyl, quinoxalinyl,
quinuclidinyl, tetrahydrofuranyl, tetrahydroisoquinolinyl,
tetrahydroquinolinyl, tetrahydrofuranyi, tetrahydropyranyl,
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6) -(COCA4)-al kyl ene-Het, wherein Het is selected out
of the group acridinyl, azaindole (1

woregyorabkopyri di nyl ), azabenzi m dazol yl, PCT/EP2008/005187

azaspi rodecanyl, azepinyl 11@zetidi nyl, aziridinyl,
benzi m dazol yl, benzofuranyl, benzot hi of uranyl,
benzot hi ophenyl , benzoxazol yl, 10 benzthi azol yl,
benztriazolyl, benztetrazolyl, benzisoxazolyl,
benzi sot hi azol yl, carbazol yl, 4aH carbazolyl,

car bol j mxl [ iy
decahytﬁ%gcrwpﬁ%f){?nyl . lftrgﬁgpﬂiﬁ%hggglbﬁl%ﬁﬁw tetrazolyl, 6H-1,2,5-
di oxazmlqdilazmybﬂazBFtylla_diazcsyld'n;2;4)4tlaiaylla,zolyl 1,2,5-thiadiazolyl, 1,3,4-
& 1d'5t oéfg%lygﬁi’ﬁﬁfhrgb{?lﬁEg,lg%%ﬁlﬁflx th{g]"i‘azz'i@% Y 4-thiazinyl, 1,3-
tetrah r f a yl,

i oz oty WiEMldingl RN thisnaZaRH Y

i ndol i ttyenothlatolyl zthlw'looxazdkyl yhlenelmmadollyyIthletanyl

I sobengzof ur a daz

ot naromprbNaoy| FHERHERSHY dhighRiabrl Rjpesranyl, 1.2,3-triaziny,

I sot hi 8204 Xfiazihf0t 13, 8204 INY12, 3Jtﬁ@£chylazcz 8ANAzolyl, 1,2,4-triazolyl,
i soxazol yl, isoxazolinyl, isoxazolidinyl

2-i soxa 51tm\§aolylkét3o@1t@@zcayhand xamtbepvi@ndwher@m Het is
gaghghéﬁgﬁﬁgutred ocrtrﬂqxg— Zjlu— ggﬂrgg 6?r%db’stﬂff@mn%%le%hently of one
1,2,5- QK@tﬂﬂe&bW%,,wHer&JrﬂR@Ged-l(e C(Bz{)l _alkyl, halogen, =0,

1, 2- oxa-t hi epanyl, 1, 2- oxathlolanyl 1, 4- oxazepanyl

1, 4- oxe(ﬂgp@aylalkyhrm—@xlaﬁl Al o- Cg)@kmmmga) R6

1, 4- oxa2|nyl oxazol i di nyl, oxazolln{ oxaz

oxet any(Co-Coliagne-GIR ARG r-(8iong 4 akku@m—;(@g&ﬂ,—gucloalkyl or

phenazi nyl phenoth|a2|nyl 25 phenoxat hiin
phenoxa '075(:14)'% 8R¢-25Y Inwherejp ;?éY'al% |UH§PbStHP%éfr<Pfcmﬁg)P di-, tri- or
pteri d

byt azoldi Sy ieH o e ety AR grther oy Rt ony1
pyr i dopxazohydrogBi'dté@y, m dazol yl, pyridot hi azol yl,

pyridinyl yridyl pyrlmdlnyl pyrrolidinyl,
yrw ol 14 no1‘1§(R4byWh©r6lmR4 ISMWQEI@)IE&QTT\ Ofmﬁéncﬂ:@)'?'kyl,

qui nazgl i nyl ng nol i nyl, 4H quinoli zi nyl,
qui nox4l | nyTC U qui nucl i di nyl, tetrahydr of uranyl ,

tetrahy rm@g@ nyI, tetra hydroqui nol i nyl,
t et rahydr of uranyl, et rahydr opyranyl, WD 2009/ 007015

PCT/ EPQDOS/MXRKBI)(G)M tetra hydropyridinyl, tetra
hydr ot pj ophe tetrazinyl, tetrazolyl, 6H 1, 2, 5-
t hi adi 2ki nyT '1 2, 3-t hi adi azoI yl, 1,2,4-thiadiazolyl,

1,2,5-gi adigzo) ﬁz whéré’rn‘insttﬁéﬁﬂééépié’rb 1t&lzﬂr&hrenyl
1, 2-thiazinyl, hi azi nyl hiazinyl, 1,3

thi az oryl, LS(@)mJN/(m)I itesrelr ﬁH neyhe mtbgeﬂ.@émnylor 2,
t hi enyl, th| etanyl, 5 thienothiazolyl, thi enooxazol yl,

tZusnon)n da-z(ﬂym){dﬂi)demy-let whéremmqubthnsubstltuted or mono-, di-,
t hi ophenol yl, thiophenyl, thiopyrangl,
1, 2, 3- tri-icatetngdsubstitute u1d|e'pgztiamly oflore snotheabyrys,,

L2y 2534@1 oot GBYIRe L% ot ezl
}M;S:ZI substl ul %?Samgépe% en Igro;mg(r)];a At or
wherein R9 is hydrogen atom or —(C1-Cg)-alkyl,
4) —(C1-Cpg)-alkylene-N(R10)-R11, wherein R10 and R11
independently from one another are hydrogen atom, —(Cg-Cg4)-alkylene-

C(0)-R6, —(C-Cq)-alkylene-O-R6 or —(C1-Cg)-alkyl,



W

10 another by R5, wherein R5 is -(Cl-C4)-al kyl,
hal ogen, =0, -(CO C6)-al kyl ene-0O R6,
WO-20@0a8)5- al kyl ene- C(O) - R6, PCT/EP2008/005187
-(CO Co) - al kyl ene-C( O - O R63
-(CO- A4) - al kyl ene-(C3-C7) -cycl oal kyl, or
-(C0-CA4) - al kyl ene-aryl, wherein aryl is unsubstituted
or nono-, di-, tri- or tetra-substituted
[ ndependent I y of one another by R13, or 15 7) hydrogen
atom = M R4 aeWRrE4 i s hydrogen at om
or- (Cl: l:e %}:\&BAQ'SW"%?Q%@)W%? _C(O-N(RA)-, 4)
-N(R4) 6¢( O —(C HAiky®yl, 6) -S(On-, wherein n is the
|nteger%ero( %2%) ’yrgyr 7) -S(OmN(R4)-, wherein m
is the7jnt eg(a(m&g)merﬂuoroaﬁ(yl.,z is 1)
-(C0-A4) - al kyl ene-Het, wherein Het is unsubstituted or
mono-, 8l - —(@0+C4)mlkyleneﬂé®yﬁqt)+dyubaﬂ<yl-ﬁwependentIy
of one anot her R5, 25 2)
( C1- C8) - al k@ﬂé)qlgle@myl whgerein aryl is as defined above and is
(C1- C6) abk yl ene-O- RO, wherein RO is hﬁdrogen atom
or (Cluggy %ytkgﬂd or@on@cpj-gﬁy - Q| teypestbstifyted jndependently of one
wher ei g qpﬁl@l i ndependent|y from one anot her
are hydrogen -(CO-A4)-al kyl ene- 30 C(O -Rs,
- (CO- Cap) al ppEBwemﬁeRﬁnmhe(nglllis@ﬁpna4 ldyd, tri-WuD tetra-substituted

Z?OC?}/ chfdoeaekn;% Eg 008/ OO réay 1@@&)6*%%)@3 97) cycloalkyl,
E% g X o églﬁ%%éﬁ(@gr 381 k{7 1-6)-akylsne-O-R6 or

- (CL- Cap &@} kz«tﬁ@%w I; whB .ﬁ'sns@ﬁa'.ntége@fereeﬁi&eﬂ

above an bst tute or nono-

tetra- gypstis loFale; Nvhered r RN lehoerdV 2 ided
R13, 1O)pphenfltlbﬁd(v\h1er§?ﬁm§ﬁeny “ srrmng-I ﬁ% G on ¢ provide

tetra- YubsiN(R4)€dr i ndependent|y of one anot hér by
-(CO A).- al k | ene- ( C3- C7) cycl oal kyl, 10 =0,
- (co cB¥) al ® 131%3) U@OR@WL-CUQ C6) al kyl ene-O- R6 or

wherein s the integer zero, 1
?#g%%?getgggﬂe F%ﬂ"o@?j] alppyan db@gr einr is the
i nt egen) zer qC41CY¥-akfkyl-ONOVi ded Yis -NR4)-, or 12)
- (C1- C3; perfl uoroal kyl, or
2) —(C1-C3g)-perfluoroalkyl,
3) —0-(C1-C3)-perfluoroalkyl,
4) ~-S(0O)m-(C1-C3)-perfluoroalkyl, wherein m is the integer 1 or 2,
5) —(Cp-C4g)-alkylene-Het, wherein Het is mono-, di-, tri- or tetra-
substituted independently of one another by aryl, wherein aryl is selected
out of the group phenyl, naphthyl, biphenylyl, anthryl or fluorenyl, or
6) phenyl substituted by —N(R3)—S(O)p, wherein R3 is hydrogen atom

or —(C1-Cg)-alkyl and p is the integer 1 or 2,
in all its stereoisomeric forms and mixtures thereof in any ratio, and its

physiologically tolerable salts.

A compound of the formila 1a as claimed in ciaim 2, wherein
D1 and D2 are each hydrogen atom,

Xis 1) chlorine, bromine or fluorine,
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15 Y and Z together are hydrogen atomand X is 1)
-(Cl-C3)-alkyl-CN, 2) -(C 1 -C3)-perfluoroal kyl, 3)

WO0-2009/08160183) - per f | uor oal kyl , 4) PCT/EP2008/005187

-S(Om (Cl-C3)-perfluoroalikgyl , wherein mis the
integer 1 or 2, 20 5) -(CO C4)-al kyl ene-Het, wherein
Het is nono-, di-, tri- or tetra- substituted

i ndependent|ly of one another by aryl, wherein aryl is
sel ected out of the group phenyl, naphthyl,

bi phenghyl @I@%&?}Tlu%}dﬂﬁnyl or 6) phenyl

substitOted | S(Op,” wherein R3 is hydrogen
at om g? (Cb@ 1-GX)lpdrlaoalkyl,s the integer 1 or 2,
I

25 in a its stereoisoneric forns and mi xtures

t her eo)i n a8yO) € ¢-C g)rpkerflueroatky sivheedn eds lttye integer 1 or 2,
tolerable salts. 3. A conpound of i e foii uais as

G airfbgd | r(CH&igralkylenemtiemyDivherdiniZheny ieansubstituted or
hydrogen atom 30 X is 1) chlorine, bromne or

fluori ﬁeonw'zdogpowmrgummdzodspemrw ofiarg apother by R13,

) - pA PRI Tl RiBlhe. aplyine ddorbe (Ga-Palgeslyargts!
e, ol ey plERSTer i O-R6, 7(F0; o) alkylene-C(O)-Re, -

unsubs{Cjig$alRylehe T-=0-R6 - -OL(04=CYJ-perfluoroalkyl,
tetr a-gugst It ut%d i ndependent | y (of og’{epanot her by R13,

wher ei ARSRDR-(C -Clal-@ilkyhewhdreimt irethefihtegyer reor 2; or
-(C1-C3) - perfluoroal kyl, -(Cl-C4)-alkyl,

- (CO CGIC@-I(Iqbl-aihsdeGB-%h C(7®©ycb)allqll kyl ene-C(O - R6, -
(CO Co) -al kyl ene-C(O - O -0 (ClL- CSL erfl uoroal kyl ,
-S(O)rM‘@Ie'GBGéﬁWdfOQﬁn@*@“rpfr—(ps -Enkalkyteger 1 or 2;

(l-?eg |s ﬁidrog@oﬂéy,ﬁjlﬁ]epéﬁm%gréﬁl e%legsefecteméhout of the group

b Ak pARdeTE (U BSRBldby i) a28bE iR 5ty

H pyr r akaspirddécanyi) azapwﬂ&eﬂum@z @z}fldmyl benZ|m|dazonI
azaspi rodecanyl, azepinyl, azetid % aziridinyl,

benzi nbgazefuganyl, @rtzéqﬁlzl@fu;aawy ben eethiophenyt, beargxazolyl,

benzo! BRABRy, BSNANATE) bngheibh 24 Bl hazon

benzi sbehznaztbiuadolylpemdDazolyyI4am6hi=babmzcﬁrbblmyl chromanyl,

car bol i raman romenyl, cinnoliny

Gocahy BNEEHETI FRGPINY, dEGRMTOURRlY hidiRydrooxazoliny,

1. 3 di SoPEl| Y, 15 dorqeeh B tioxolen, 3.3

6H 1, 5dxd[1, a;mmyiazml 8105, 8rdifh2aBAYd] dihydrofuro[2,3-b]-
tetrahydrofuranyl, furanyl, furazanyl, imidazolidinyl, imidazolinyl,
imidazolyl, indanyl, 1H-indazolyl, indolinyl, indolizinyl, indolyl, 3H-indolyl,
isobenzofuranyl, isochromanyl, isoindazolyl, isoindolinyl, isoindolyl,
isoquinolinyl, isothiazolyl, isothiazolidinyl, isothiazolinyl, isoxazolyl,
isoxazolinyl, isoxazolidinyl, 2-isoxazolinyl, ketopiperazinyl, morpholinyl,
naphthyridinyl, octahydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl,
1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2-oxa-thiepanyl,
1,2-oxathiolanyl, 1,4-oxazepanyl, 1,4-oxazepinyl, 1,2-oxazinyl, 1,3-
oxazinyl, 1,4-oxazinyl, oxazolidinyl, oxazolinyl, oxazolyl, oxetanyl,
oxocanyl, phenanthridinyl, phenanthrolinyl, phenazinyl, phenothiazinyl,

phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl,
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tetrahydrofuranyl, furanyl, furazanyl, imdazolidinyl,

i m dazolinyl, imdazolyl, indanyl, 1 Hindazolyl,
woinabadororgl , i ndoli zi nyl, indolyl, 3Hindolyl, PCI/EP2008/005187

i sobenzofuranyl, isochromamyl, i soindazolyl,

I soi ndol i nyl, isoindolyl, isoquinolinyl,

i sot hiazolyl, isothiazolidinyl, isothiazolinyl,

i soxazol yl, 25 isoxazolinyl, isoxazolidinyl,

2-isoxazoI|nyI ket opi perazi nyl, norpholinyl,
ht h ' el i di
gag 3 férgi i)t p ur‘?ﬂla]g?’r%ﬁgf Eg%uﬁbﬁ)@l‘é%@hcﬂﬁﬁ b§bkhyl, pyrazolyl,

1, 2, 5- pyadiazinyl| pynddg)&zuydxmdicmimiqalolyl pyridothiazolyl, pyndlnyl
1, 2- oxa-t.hi epa i ol an

L o o Bty By idinyi s, Ryraotdiaoi ok H pyrrolyl
1,4-oxg ?irB%ﬁd q&’@id?lhw'd”uYﬂolm?P(nghwr|2|n9ﬁﬁémwallnyl,

oxet any oxocany henant hr i ) . )
phenanthrtucnmyuyl t@imimizofwanylpteémwrmsomynohnyl

D B AR B B =PYscsBb PR SBa romyrany
PCT/ EP@@*WEM1tétmﬂrcdhr¢bhen9utetradmylpwt@ablw 6H-1,2,5-

pyrazinyl, pyrazolid yrazol i nyl, pyrazol

pyri daﬂ]la@aszyyﬂ, %I@otk‘a?fb@?,my' ha ﬂd@amag@ |1,2 gl -thiadiazolyl, 1,3,4-
d di
oyt ol (Ao SBEIER R 12t S IEHBL 1 Mgy, 1.5

pyr r ol SHiazejyl, thazdlynytiazofidimg| thMohn#l—HMenWothlélamyl
qui noxal ui nuclidi nyl, tetrahydrofuran

Ot Fon hisesbinzaiv draAoXaZDM, thisparadarad Mot r a
hyd rofﬁiomﬁﬂllac; PEW\@E)Q%F\?QY&& hen%lefm@;t))%ﬂ @(P'tﬁaimyl,

nyl, tetra i op a2| etr
6H 1 212—4{thaadyla2|3354tcla2mﬁ 32, B+taalzdylony’=1 3- trlazolyl 1,2,4-triazolyl,

s L BNARIY i e ALY i et

1, 3- t hyAaghpstituted: o”rthh@Z'd'LY'tn ért@tré%db@hﬂﬁ@d] Iﬂdependently of one
th| azolyl, thiazolidinyl, thiazolinyl, thienyl

t RI et aﬁpothertbm%m hi azol yl, thi gnooxaﬁol yl, I
L enol BSR4 e 4l B, AR BARL Worine, <o,
1,23 t(ﬁoaébr-)é’kyle 265'&?} Lg@@g}%-aniﬁ%ﬁe T bhirg nyl,

1,2, 3-triraz rlazonI

1,2,5-4¢ }_@C&%)%Ikylén&(l“(d)@#?@'—ﬁbgf@ é@(‘iﬂe'?'%ﬂ)(d.‘.g,f@‘ﬂ-cycloalkyl or

wher ei n s 15 unsubstitut'e

tetra- S((D@U wlegdehagrapt evidrginodh is m&mmtéu o‘R5nono- di-,
wherein R |4) I(e)?ll %ﬁ? a?kyl chlcé)reﬂ}‘: br om ne,

fl uori tre,ortétra-subStiute] rmielpyehdaaﬂpo%ne another by R13,

i %% %g ) g: E&kéﬁg%%&%is hydrogen atom or —(C1-C4)-alkyl,

3 4 ne- (C3-C7)-cycl oal kyl, or 20

al K ne- phenyl, wherein phenyl i's
unsubsB)tutfml(cg N (R0, d| tri- or
tetra-substituted |ndependently of one another by R13,
Y is 1%) - N(RMR4)-Gdrein R4 is hydrogen at om

or- (Clgf4) -apkyl,  2) -C(O-, 3) -A(O-N(R4)-,
6) —S(O)n-, wherein n is the integer zero, 1 or 2, or
7) —-S(O)m-N(R4)-, wherein m is the integer zero, 1 or 2,
Zis 1) —(Cp-Cy)-alkylene-Het, wherein Het is as defined above and

wherein Het is unsubstituted or mono-, di-, tri- or tetra-substituted

independently of one another by R5,
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25 4) -N(R4)-C(O-, 5) -0-, 6) -S(On-, wherein nis
the integer zero, 1 or 2, or 7) -S(OmN(R4)-, wherein

WOor00%00v01s i nt eger zero, 1 or 2, Zis 1) PCT/EP2008/005187

-(CO- A4)-al kyl ene-Het, whangin Het is as defined above
and 30 wherein Het is unsubstituted or nono-, di-
tri- or tetra-substituted independently of one

anot her by R5, WD 2009/007015 PCT/ EP2008/ 005187 118
2) -(C 1-Co)-al kylene-C(O-OR6, 3) -(C

1-C6) - kyI e hydr ogen at om

or - (c1 AE %63%"‘9"?@%%68@&% ene- N( R10) - R11,
wher ei B) Rlo_@@iid@la@wéﬁg@ggjent l'y from one anot her
are hydrogen a (CO- A4) -al kyl ene- C(0) - R6,

CO- G ks Ikyl,5
E o m;wegdlalkﬁ%g)grg)@eﬁfatorh)(@ir -Bh-GKulkyl, )

- (CO C4) - al k(T p1p)(alisylerme-NERI0)&R Kl IwheeirR 18)and R11
-(CO-A4)-al kyl ene-aryl, wherein aryl is selected out

of t heinglepgpdently fmern9ne anafireriaye hydrqgeéhgﬂom,,—(ﬁrmtﬁqyalkylene-
or fluore%qand wherein aryl is nono- -, tri-

tetra- &40 i e0-CaqalkylensnPtio Qf—éq%'%?o@'h)é'r by R13

vvgerel k lcgogfﬁ(}&é %ﬂ)%&(ocrs C(?)C cycl oaIf kyl,

1-C4

anc _3n- hhi%?@ﬁkylﬁn? {P?r L e o T
Pormil &1 SloiCAlAkARNE o Whordhn ofyIGR SRR Bl of the group
and D2ppegyle ﬁéBhWﬂWﬁhygloﬁﬂ\th?l'o? flllbr thﬂt?hereln aryl is

brom ne or” fluorine
- 0- CH2EHRg, di- Ji- oot@s@ﬂttq}qundemnd@tw arresangtber by R13,

ordl - st el e C e A PR e Al (B s,
Moot L G TaaIRleRE D) STRERER(C il 3 Riene-0-Re,

orﬁ %‘I]C%s g%?eglgbn%ri@/fbr% %fn@l' Rixirels IhEHT AY8AY PhtRsNand its
physiologically to eréble salts.

A compound of formula la as claimed in claims 2 and 3, wherein
D1 and D2 are each hydrogen atom,
Xis 1) chlorine, bromine or fluorine,
2) —CF3,
3) —0O-CF3,
4) —0O-CH2-CHF»,
5) —0-CH2-CH2-CH5F,
6) —0O-CH2-CF3,
7) phenyl, wherein phenyl is unsubstituted or mono- ordi-substituted

independently of one another by R13,
wherein R13 is chlorine, bromine, fluorine, —O-(C1-C3)-perfluoroalkyl,

N

-C-R6, -C{0)-C-R6 w1 —3{0)9-(C1-Co)-aikyi

wherein R6 is hydrogen atom or —(C1-Cy)-alkyl, or
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WO 2009/ 007015 PCT/ EP2008/ 005187 119 8) Het1, wherein
Het, is selected out of the group pyridine,

wopyed/aeraisne, thiazole or thienyl, wherein HetPGIgEP2008/005187

unsubstituted or substitutied by chlorine, brom ne,
fluorine or -C(O-OR6, Yis 1) -N(R4)-, wherein R4 is
hydrogen atomor nethyl, 5 2) -C(O-, 3)
-C(O-NR4)-, 4) -NHC(O-, 5) -0-, 6) -S(O-, 10
7) S(0)2- or 8) -S(0)2-N(R4)-, Zis 1)

0B R N8 Ll ol B EFb Y p3Min primicine
[1,4]- d)qazcdpa:myhlenybgwlmngin Hepspmsabétitljalt%dl gi ftebs'ltgmueyil by chlorine,
t gtr ?%%‘?'BF%%@H?Y”‘E ng{;gm/g}r %éyr anyr r ot hi azgl yl,

tl?'lgnyh and NSRK?—' Whefdin R4 iUyt B?{ahta%rﬁ%r%e [o-,
-su n

di - st1tuted | ndepende y of one anot her
by R5 ZMere(DfORS i s hydrogen atom -(Cl1-C2)-alkyl,

cycl opyl enyl , fluorine,
i ~al Kt %QK% -0-R6, C(O-R6, or 20

(C 1 4 £2) - iyt Fme OR6 V\,hereln R6 i s hydrogen atom
or -(Cl-C4)-al ky -(C 1-06) - al kyl ene-C( O - O R6,
3) -(C® C6) =8-kyl ene- OR9 wherein R9 is hydrogen atom

or-&@)gbx_ 25 4)

(C1- al kyl( e- N(R10) - R11, wherein R10 and R11
mdepem;ient Lg(Oypiropne anot her are hydrogen atom
-(CO-4)-alkylene-O-R6 or -(C 1-C2)-al kyl, 5)

(COCB) al kP(B)reN(R@)— R6, or 6)

%‘I' -al kyl ene-cycl ohex | -R5, WD 2009/ 007015

PETs EPAD08/ 61B0-£3)- allgdener t| wheeein Hetde elestad eutrefithe group

and m xtures thereof in %matlo and its
|'BO

physi ofl syAexelanyi, dueanyh ofigyl, Bl 4lsoxazanamyl axetanyl,
formul g; e‘?af\ﬁzlc bﬁie’?‘ﬁﬂ'\ l, ﬁhi‘lmﬂ; pyrit{, PyritEAR! Pyrrolidityl,

and D2"are ea dro
tetrahydrofuranyl tetrahydropyranyl, thiazolyl, thienyl and wherein Het is

unsubstituted or mono-, di- or tri-substituted independently of one another
by R5,

wherein RS is hydrogen atom, —(C1-C2)-alkyl, —cyclopropyl, =0,
phenyl, fluorine, —(Cg-C2)-alkylene-C(O)-O-R6, -O-R6, C(O)-R6, or
—(C1-C9)-alkylene—O-R6,

wherein R6 is hydrogen atom or —(C1-C4)-alkyl,

2) —(C1-Cg)-alkylene-C(0O)-O-R6,

3) —(C1-Cg)-alkylene-O-R9,

wherein R9 is hydrogen atom or —(C1-C3)-alkyl,

4) —(C1-C4)-alkylene-N(R10)-R11,

wherein R10 and R11 independently from one another are hydrogen
atom, —(C-C4)-alkylene-O-R6 or —(C1-C2)-alkyl,

5) —(Cp-Co)-alkylene-C(O)-R6, or

6) —(Cp-C2)-alkylene—cyclohexyl-R5,
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Xis 1) chlorine, bromne or fluorine, 2) -CF3, 3)
-0-CF3, 4) -0-CH2-CHF2, 10 5) -0-CH2-CH2-CH2F, 6)

WO-2009082016F3, 7) phenyl, wherei n phenyl is uns®POIIEPR0ISHAS187

or nono- ordi-substitutedi120 ndependently of one

anot her by R13, wherein R13 is chlorine, brom ne,
fluorine, -0-(Cl-C3)-perfluoroal kyl, 15 -0-Re,
-C(O-0R6 or -S(O2-(C1-C2)-al kyl wherein R6 is
hydrogen atom or -(Cl-C4)-al kyl, or 8) Hetl, wherein
i 2L sReeBRofer forf ArtfrBliateR MKlodfif Sy ratio and its
uphysistagicallydoteraklelssltst ut ed by chl orine, brom ne,
fluorine or -C(O-OR6, 20 Yis -0-, Zis 1)

-(CO C3)-al kyl ene-Het, wherein Het is selected out of

E echBYEnd bf forfHubx ¢4 aeselaimfeldriﬁraréimsr@&ftﬂ%hewim

1, 4] - oxazepanyl , oxetanyl, pi peraziny pi peridi nyl,
p¥Yaanch{2 aneyeachyhydrpgenmtainnyl , pyrroli di nyl,
tetrahydrofuranyl, tetrah opyranyl, thiazolyl,

t '@nyﬁ?andc&ﬁ’é%gi qu_r@tnel %’W substituted or nono-,
di- oroyri- ituted independently of one another

by R5, wherein R5 is hydrogen atom -(Cl-C2)-alkyl,
-cycl opyopyHO-€83, phenyl , fluori ne,

-(CO-C2)-al kylene-C(O-0OR6, -0-R6, C(O-R6, or

- (C1- C8) - al kd-Ei>-CHR®, wherein R6 is hydrogen atom
or-(Cl-C4) - al kyl 30 2) -(C1-Co6)-al kylene-C(O - O R6,
WO 2009) 0070%&(2?%\226 05187 121 3) -(C 1

- C6) - al_ kyl ene- wherein RO is hydrogen atom or
- (C1- c§§<- al k&'&‘gi?fzs( Cl- C4) - al kyl ene- N( RLO) - R11,

\I/qvl;gi gigZthgp E%%%%Félﬁ%%gfﬁw@ysgﬁ%@ EF ?nno%oh Brdid bstituted
- ( C1- Cihdepleliently bf oh&@notheradkrhgne- (O - R6, or 6)
-(CO- 2) - al kyl ene-cycl ohexyl -R5, in all its
st er eoMbGRRIN RT3 b5y ejodiRe, broxine dftuarings e&-(G rGaiyperfluoroalkyl,
ratio 3! o) B ST K HRT © el te 10
wherein R6 is hydrogen atom or —(C1-C4)-alkyl, or
8) Hetq, wherein Het, is selected out of the group pyridine, pyrimidine,
thiazole or thienyl, wherein Het is unsubstituted or substituted by chlorine,
bromine, fluorine or -C(0)-0-R86,

Yis -O-

Zis 1) —(Cp-C3)-alkylene-Het, wherein Het is selected out of the group
1,3-dioxolanyl, furanyl, morpholinyl, [1,4]-oxazepanyl, oxetanyl,
piperazinyl, piperidinyl, pyrazinyl, pyridyl, pyrimidinyl, pyrrolidinyl,
tetrahydrofuranyl, tetrahydropyranyl, thiazolyl, thienyl and wherein Het is
unsubstituted or mono-, di- or tri-substituted independently of one another
by RS, wherein RS is hydrogen atom, —(C1-C»)-alkyl,

—cyclopropyl, =O, phenyl, fluorine, —(Cp-C2)-alkylene-C(0O)-O-R6,
-O-R6, C(O)-R6, or —(C1-C»o)-alkylene—O-RS6,

wherein R6 is hydrogen atom or —(C1-C4)-alkyl,

2) —(C1-Cg)-alkylene-C(O)-O-R6,
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6. A conpound of fornmula la as clainmed in clains 2 to
4, wherein Dl and D2 are each hydrogen atom X is 1)

wochéarrms, brom ne or fluorine, 2) -CF3, 15 ILTHAP2@BB)P5187

4) -0 CH2-CHF2, 5) -0-CHa2CH2-CH2F, 6) -O CH2-CF3,
7) phenyl, wherein phenyl is unsubstituted or nono-
ordi -substituted 20 independently of one another by
R13, wherein R13 is chlorine, brom ne, fluorine,
-0 (Cl-C3)-perfluoroal kyl, -0-R6, -C(O-0OR6 or

-S(0) 25{ C 1 & )caldienbey gidy R6 is hydrogen atom or
-(Cl-C?lg-aI k§/(F:12 o@ Sg(ylgletl, jerein Het, is selected

out of whifeiiRIR MYrogen atomydr -(CYL08)-alkyh thi azol e or
thienyl, wherein "%{ |gs unsubsti t ut eg) org’subst ituted

by chl @y i ne—~(CpQyjiaieyleheNR109-RT1,-C(O)-OR6, Y is
-5(0)2-, Zis 1) -(Cn-g)-al kyl ene-Het. wherein HPt is
sel ect aiiereiniR1®and iRt gindeppndéntdy fifomxanaanbther arahydrogen

nor phol j nyl, {1,.4]-qgxaze l., oxeta 3

pi per a?*"ﬁ% ﬂ%-ﬁé-.aﬁf%nef’-%m i %&1:8&?“‘&8 B

pyrim g{nyl, 4 Ql 1,6l , 09/ 007015

PCT/ EP%O8/ 5@-&3—%@%‘%&(&@5@ ’(?'jof uranyl, tetra
hyd rogyra nyh. di ﬁé}%ﬁ&- d wherein Het is
unsubstB t ut egé%rd aﬁ%ﬁébf%{cﬁé&é t ngbst ituted

| HgIPRS dRItEbofferRBrmB AindehixtimesfRercti & 8h{ ratfo,idhd its
hydrogen atom -(Cl1-C2)-al kyl, -cyclopropyl, =0,
phRBysiplogiqally teleeable salts C2) - al kyl ene-C(O) -O-R6, 5
-0-R6, C(O-R6, or -(C1 -C2)-alkylene-OR6, wherein
R6 i s hydrogen atomor-(Cl-C4)-al kyl, 2)

AGorpourad b foemetd(2Chs Stditned3n claims 2 to 4, wherein
bCl- C6) - al kyl ene- O-R9, wherein RO is hydrogen atom

oP1(and B3)argieaeh hydregany atqrey - c4) - al kyl ene- N( R10) - R11,
ei my R10 b it Ly fromone another are
%ﬁ%ogi% ag@%ﬂn&%%{gn@ﬂ)gﬁg{fg@ﬂéhé_ O R6 or
-(C1- Q) -al k€F3,5) -(CO C2)-al kyl ene-C(O -R6, or 6)
-(CO- 2) - al kyl ene-cycl ohexyl -R5, 15 in all its
st er eoBsonmerPeCFarms and m xtures thereof in any
ratio, and its
4) —0-CH2-CHF 2,
5) —0O-CH2-CH2-CH5F,
6) —0-CH2-CF3,
7) phenyl, wherein phenyl is unsubstituted or mono- ordi-substituted
independently of one another by R13,

wherein R13 is chlorine, bromine, fluorine, —O-(C1-C3)-perfluoroalkyl,
-O-R6, -C(0)-0-R6 or —S(0)2-(C1-Co)-alkyl
wherein R6 is hydrogen atom or —(C1-C4)-alkyl, or

8) Hetq, wherein Het, is selected out of the group pyridine, pyrimidine,
thiazole or thienyl, wherein Het is unsubstituted or substituted by chlorine,
bromine, fluorine or -C(0)-O-R6,

Yis -S(0)2-,

Zis 1) —(Cp-Ca)-alkylene-Het, wherein Het is selected out of the groun
1,3-dioxolanyl, furanyl, morpholinyl, [1,4]-oxazepanyl, oxetanyl,

piperazinyl, piperidinyl, pyrazinyl, pyridyl, pyrimidinyl, pyrrolidinyl,
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physiologically tolerable salts. 7. A conpound of
formula la as clained in claim?2, which is sel ected

wofoemoréie group consi sting out of PCT/EP2008/005187

N- (4- Cyano- phenyl ) - mal onamez acid ethyl ester, N-(4-

20 Cyano- phenyl)-mal onam ¢ aci d,

N-[ 4- (N- Hydr oxycar bam m doyl ) - phenyl ] mal onam ¢ acid

et hyl ester and N (4-Carbam m doyl - phenyl ) - mal onam ¢
acid. 8. A conpound of fornula la as clainmed in claim

2, wheg }%ﬂo@ﬁ%ﬁ?eﬁ%ﬁgt&w{gﬁﬂdﬂf@%lﬁgf?fi’énﬁ%ng\ng'ein Het is

Z together "are gen

- ( C1- CapsabstitutedNor mpnoClelt- @HBI-sulitituted Grdepetiezntly ©f one another

205 i oo SR
"N s o SRR P, Flor B G SRR g e,
A 8T LA 0

f or mul QilefoidRE |PhyBgbR bR oP ACubgralky, DL and D2

are each hydrogen atom X is hydrogen atom 10 Y is
1) -NH2 2)_WQ|}< |ehe- -S(R8,2-, and Z is 1) Het,
wher ei n)Het i(s se)ect){ad omf t he group norhol i nyl
and pBperi d{Qy{Cp)aalkylen@)O-RH,0) 2- net hyl , provi ded Y
is -NH, inall its stereoisonmeric forms and m xtures
t her eohereiniy® ischydrogan @temsor {kysta)-alivtal | y
tolerable salts. 10. A process for the preparation of

a conpBund otC1drmAladeneRD)AX1 bl aimed in 20 one
bui 1 i 6B RS Brd A PisPRONERM FFm orF addier aee hgrogen
T2 Ti' b R eq) Mier 2l RbforV=(C%-65) By 2N X M
5) —(Cp-C2)-alkylene-C(O)-R86, or
6) —(Cp-C2)-alkylene—cyclohexyl-R5,
in all its stereoisomeric forms and mixtures thereof in any ratio, and its

physiologically tolerable salts.

A compound of formula la as claimed in claim 2, which is selected from the
group consisting out of N-(4-Cyano-phenyl)-malonamic acid ethyl ester, N-(4-
Cyano-phenyl)-malonamic acid, N-[4-(N-Hydroxycarbamimidoyl)-phenyi]-
malonamic acid ethyl ester and N-(4-Carbamimidoyl-phenyl)-malonamic acid.

A compound of formula la as claimed in claim 2, wherein
D1 and D2 are each hydrogen atom,
Y and Z together are hydrogen atom and
Xis 1) -(C1-C3)-alkyl-CN,
2) -CF2-CF3,
3) —0O-CF2-CHF»,
4) —0-CH2-CF3,
5) -S(0)-CF3,
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20
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OOR(IIl) (1V) CH3 R14 wherein R20 and R21 are
i ndependently fromee 25 with the carbonyl group form

wOoa00%®7ers, or an activated ester, or a m xed PCT/EP2008/005187

10.

anhydri de, or any other aatvated species resulting
fromthe reaction of the WD 2009/ 007015

PCT/ EP2008/ 005187 124 carboxylic acid with coupling
reagents, and Rl, R2, R7, R8, Rl4, R15, R16, T1, T2,

X, Y and Z are as defined for formula I, by nmeans of
form ngyan ageg,! bet ween the carboxylic acid
derivative epi%te in formula 11l and the NH2-group

depi ct eg i n iin@idBely, gl}b@iﬁqearbyq;ﬁé}ﬁﬁ,_& bond or ester
bond between the carboxylic acid derivative depicted
in forfl a IPhenyhsubstitutrpbyyrNUpS@prmewli n f or nul a
V., 1il[., A gha[ maceuti cal preparation, conprising at

| 28t t§RiCIeOIRERSHC tarmsrand mixth{gsbereqfiin any ralio, and its
cla I of claimse 1 to 9 in all its 10
s@%&%ﬁ%%@%?%ﬂﬁd m xtures thereof in any ratio
or its physiologically tolerable salts and a

phar maceuti,cal cceptabl.e carrier. 12 The use of a
cShBYTRQUBH O?ﬁ%%fl@?ﬁ%laé&?' N claigk 2 WhEtRI i n one or
"y RaRfl DLAR E&chihydrodehmtéi, i ts stereoi soneric forms
and m xtures thereof i'n any ratio or 15 their

pAyisi olhygragsn gtomnl er abl e salts for the production of
ph{a{smacl uti Eﬂ%‘ for inhibition of factor Vila or for

I nf "uenci ng od coagul ation or fibrinolysis. 13.
The us@)as cNpL-QwU)-igt cl aim 12 for abnormal thronmbus
formati on, acute rmyocardial infarction,

car di ovascur(Odes@hders, unstabl e angi na, 20

t by ombgenbol  sm acute, vessel closure associated w.th
t g'ﬁn‘oﬁﬁyt i Hqsfhwhafﬁm et I$ eelegied ¢ el the grayr marhelinyl and
cor onapyfyApéasty (PTCA), transient ischemc
attacks, stroke, intermttent claudication, bypass
grafti @y of —5(@)z-onethyk pravidegdrispiNal arteri es,
vessel |um nal narrowi ng, restenosis post coronary or
vimall is stresjsiomanc formisranshahduresttheesafin any sat@sand its

j v h di al ysi tients,
PRl b AR R, o oceurrihg i n the vei ns

of the lower extremties follow ng abdom nal, knee or

hip surgery, pathologic _thronbus formation occurri np_ )
| A RiogeS fATdhBPrepATBRG ASaTERNRd 8L faTBIER Agla as claimed in
PR, S REH o g cBERinG ikidd file Sidihh BREREf the

i farmalae dlyl 1% andagul at opat hy occurring in vascul ar .

J. vwwJy JIA | 1J during JG.JIIlt.. shook-, VI I Q

I I 11d LU IDU L. 11va@, U ICUW 411 Ql

i nfl ammatory response, fibrinolysis, or treatnent of
coronary heart disease, nyocardial infarction, angina

pechqri SRQIaSCU| ar rest eﬁltﬁs-i'lici, forNIqxaan e

/ A R15
\
Rzoﬁm1 HZNWMH R16 Y—2
H,N X V)
O O R8 R7 -
14
(n (IV) CH,

wherein R20 and R21 are independently from ez

anhydride, or any other activated species resulting from the reaction of the
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WO 2009/ 007015 PCT/ EP2008/ 005187 125 restenosis

follow ng angi oplasty |ike PTCA, adult respiratory
wOod08v/00361s syndronme, nulti-organ failure and PCT/EP2008/005187

di ssemi nated i ntravascul ari2¢l otting di sorder, deep

vein or proximl vein thronbosis, which can occur

follow ng surgery.

carboxylic acid with coupling reagents, and R1, R2, R7, R8, R14, R15, R16, T1,
T2, X, Y and Z are as defined for formula |,

by means of forming an amide bond between the carboxylic acid derivative
depicted in formula lll and the NHo-group depicted in formula IV and an amide

bond or ester bond between the carboxylic acid derivative depicted in formula Il
and the NH2-group depicted in formula V.

11. A pharmaceutical preparation, comprising at least one compound of the

formulae | and la as claimed in one or more of claims 1 to 9 in all its
stereoisomeric forms and mixtures thereof in any ratio or its physiologically

tolerable salts and a pharmaceutically acceptable carrier.

12.  The use of a compound of the formulae | and la as claimed in one or more of

claims 1 to 9 in all its stereoisomeric forms and mixtures thereof in any ratio or
their physiologically tolerable salts for the production of pharmaceuticals for

inhibition of factor Vlla or for influencing blood coagulation or fibrinolysis.

13. The use as claimed in claim 12 for abnormal thrombus formation, acute

myocardial infarction, cardiovascular disorders, unstable angina,
thromboembolism, acute vessel closure associated with thrombolytic therapy or
percutaneous transluminal coronary angioplasty (PTCA), transient ischemic
attacks, stroke, intermittent claudication, bypass grafting of the coronary or
peripheral arteries, vessel luminal narrowing, restenosis post coronary or
venous angioplasty, maintenance of vascular access patency in long-term
hemodialysis patients, pathologic thrombus formation occurring in the veins of
the lower extremities following abdominal, knee or hip surgery, pathologic
thrombus formation occurring in the veins of the lower extremities following
abdominal, knee and hip surgery, a risk of pulmonary thromboembolism, or

disseminated systemic intravascular coagulatopathy occurring in vascular

inflammatory response, fibrinolysis, or treatment of coronary heart disease,

myocardial infarction, angina pectoris, vascular restenosis, for example
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restenosis following angioplasty like PTCA, adult respiratory distress syndrome,
multi-organ failure and disseminated intravascular clotting disorder, deep vein or

proximal vein thrombosis, which can occur following surgery.



