; e3eMt6 T WD 02/Gl59 1 Description PCT/EPO1/ 1387~ GUANVDI NE AND
AM DI NE DERI VATI VES AS FACTOR XA INHIBITORS 5 The present invention
relatest ynds of the formula l, Ro QX NRIp V (1) Ro ; Q
g\ﬁggﬂ%gg,nv have the neanings indicated bel ow The#d;réﬁrr@éﬁ%cg of the
for rrul a I are val uabl e pharmacol ogically active conmpounds. They exhibit a
strong antithronbotic effect and are suitable, for exanple, for the therapy
and prophyl axis of 10 cardi ovascul ar disorders |ike thronboenbolic di seases
or rest@ tiofhey are reversible inhibitors of the blood clotting enzynes
factor %Ii;a? and/or factor Vila (FVIla), and can in general be applied

~in conditions in which an undesired activity of factor Xa

"Mfais present or for the cure or prevention of which anmﬂm “m[\m“mmgf
Factor Xq, Rk ﬁ&ﬁ)%n\ﬁkl\@ﬂ'vﬁs J\@ltA%ﬁ]glegAl NIigrddvent i on er re rel

to processes 15 for the preparation of conpounds of the forrru , thelr

use, jn particular as active ingredients in pharmaceuticals, and
phar raceuti cal preparations conprising them Normnal haemeostasis is the

resul t ofh@peRER f¥eRindBREed R RRSbUnEe opfrecieasres [of clot initiati on)
formati on and cl ot dissolution. The conplex interactions b

cells, 20 specific plasm proteins t he vascul ar surfacamﬂgﬁmumm"m
fluidity of blood unless injury d bl ood | oss occurs (EP-

significant disease states are r abnor mal haenost asi s"GooRaY

exanpl e, local thronbus formatio rupture of atheroslerotic plaque
Is a maj or cause of acute myocardi arc,;,% R and ungt abl e angi na.

Treat ment of an occl uf;veQco¥om&y thro § either thronbolytic therapy

or 25 percutaneous angi opl asty may be ac onpani ed by acute thronbol ytic

recl osure of the affected vessel. The ontinues to be a need for safe and
ef fect | via whigh Roe @ i% QinPi Boaajd \aheve E*'@ NEARIPIDINdiRERAbRIOWN F bprsgrapounds

formati oge ik bodfuidPate HESASIE RhEm QoSN RAEBSMpbliRts. TRBY BAibit a strong

antithrombotic effect and are suitable, for example, for the therapy and prophylaxis of

10 cardiovascular disorders like thromboembolic diseases or restenoses. They are
reversible inhibitors of the blood clotting enzymes factor Xa (FXa) and/or factor Vila
(FVtHia), and can in general be applied in conditions in which an undesired activity of
factor Xa and/or factor Vlla is present or for the cure or prevention of which an inhibition
of factor Xa and/or factor Vlia is intended. The invention furthermore relates to processes

15  for the preparation of compounds of the formula |, their use, in particular as active
ingredients in pharmaceuticals, and pharmaceutical preparations comprising them.

Normal haemeostasis is the result of a complex balance between the processes of clot
initiation, formation and clot dissolution. The complex interactions between blood cells,

20 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
atheroslerotic plaque is a major cause of acute myocardial infarction and unstable
angina. Treatment of an occlusive coronary thrombus by either thrombolytic therapy or

25  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



WO (12/~C1S9 PCT/ EPUL/ 1387~ 2 coagul ation wthout directly inhibiting
thronmbin but by inhibiting other steps in the coagul ation cascade |ike

fact or Xa“§p Rhsof actor M la activity. It is now believed ddjgfpgaii7pi t ors
of factor Xa carry a lower bleeding risk than thronbin inhi bltors (A. E. P
Adang & J. B. M Rew nkel, Drugs of the,Future 2000, 25, 369-383). 5 Low
nol ecul ar wei ght, factor Xa-speci fic blood clotting inhibitors that are
effective but do not cause unwanted side effects have been described, for

exanpl e, cdé@ubé@oﬁvﬂtﬁb@?ég&tlywﬂ%@mﬁ% thr&BIndRE b eAHIGItiRg oftfer eedpsve thect or

Xa-specifi ¢ blood clotting inhib it is desirable that such inhibitors
al so hav@agulﬂtlh@rcaa@ﬂﬁ@nh@dé@@é Xﬁretﬁ‘ﬁé?" fadar Vilaactvityt lhiscrow baligveditat n pl asna

- and "V% Bl eaoer'fgéui&ﬂhxarcg rrf B18W8 | &&@rﬁﬁgﬁsﬁ tH2R tHFo‘Pﬁtﬁﬁ%ﬁﬁbutM?Q‘(‘Af?orrﬁs”AHi rigon 10

i S not |n e i s an ongoi ng need flurt | ow
. ol ecul a& JuBi YhRewinkehDiMgs shthei futrei2000d25] 3% 38H. i nhi bitors which are

ff d h t h d f th
Factar VFPAMAISE eldhio P s ied Bt '%t’?‘ﬁOﬁ%é@ e PreANE R 8, Lo®
]S V\Dt A- 9\2/;|Iuclﬁiﬁc§m§.u?/ )3“)393%,"%“8% gﬂféb\';\%l_ui\ke béemh%sfrnbe@tfbyéxdmplenm W@aAtQSf)ﬂt1@9

act or a - ective
means of H EWﬁé‘?rop?Fr'ﬁ?f ?WPB@BL@QPBY%‘;P}% a&.ﬂ%@&%%@‘aﬁ@ga} | fqr i S njury or
the throghgbbe tﬁQfTQldhqaﬁubQ&% 48 ﬁé\%ﬂfuhﬁeﬂoﬁdvaﬁfag@bw BRPPRSY, for H&tsm is also

experimental evidence suggesting that inhibition of factor VlIla/tissue
factor astebiliytiy plasmaband ives andrseichviborarayd efjensgrinedioteasanyihepe ddilition

Bl eieﬂj ngls%to't'ﬁ"tfrﬁje%ag@ lpggﬂ/"r@?lﬁﬁ\u%&% %n%ﬁBﬂQ%%@%%ﬁu‘?ﬁw@ fo rtng%tcular

inhibition o t 3t I ssue acto as t est safety

wi ndow wiveight fesfoedta specificdileqpicibitiog éftfilbitrs whm:bsare aeﬁdcwe%’di hayer thelabotve any
ant i coagul anz l|%pr oacIE tested including thronbin, platelet and factor Xa

i nhi bi t|8‘?1 hi bitors of factor VIl a have al ready been descri bed.
EP- A-987274, for exanple di scl oses conpounds 25 containing a tripeptide
unit which inhjbjt factor W Howevg t he rofile of t hese
compoundSPealie NNIioRGY thergastor WlitEHE astoLCaAv i BoTHE X st8 ToRoTRa her | ow
ol efdil apniMREa WEH- 92/0&'7 o) c?]r%ﬂe,téw éMclNaQ&qo@n‘i’éthyl n@tdmhaawéd fan

present I nventi on satisfies bove needs y provi |ng novel corrpoun s of
the 30 fYHaNV&-A-9G1 2800 XWOA-B7/HZE biris Ra exiremely eftastive m@ans of AantRIIng v

acti vi LYy RAAbAL ful Bt 8L APRL R LENMINLE) &g iaMBBE SobbRosoRLot L ng

and thro resent I'nvention relates'to conpounds of
t he for mélaed Yo bad@:élk&bﬂ&rﬂﬁQTBeﬂéos Glsp-e@pefnelita) eRdANEPDIgoEs8Tg-th@at wher ei n

F r: guéét F"ﬁ%ﬁ’ﬂ[}é@ qﬁ%@ﬂ&@%ﬁ @F{OBﬁ ‘;Stgfg'fsméisu%g %8'8:#8@%59 %IIL'OO?\ or bicyclic
5- 120 10an@opiasydBlretivigaaidies havd Bédr cghduoteddn baboons and indicate that
inhibition of the factor Vlla/tissue factor complex has the widest safety window with
respect to therapeutic effectiveness and bleeding risk of any anticoagulant approach
tested including thrombin, platelet and factor Xa inhibition. Certain inhibitors of factor Vila
have already been described. EP-A-987274, for example discloses compounds
25 containing a tripeptide unit which inhibit factor Vlla. However, the property profile of
these compounds is stilt not ideal, and there is an ongoing need for further low molecular

weight factor Vlla inhibitory blood clotting inhibitors.
The present invention satisfies the above needs by providing novel compounds of the
30 formula | which exhibit factor Xa and/or factor Vila inhibitory activity and are favorable

agents for inhibiting unwanted blood clotting and thrombus formation.

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



5 nitrogen atons as ring heteroatons, wherein heteroaryl is unsubstituted
or nono-, di-- or trisubstituted independently of one another by R2 , R2 is
1. -NO2, %,O‘Fﬁj(,%_en, 3. -CN, 0 4. -OH 5. -NH2, 6. (C- Ce)pcalipihReria,
wherein al kyloxy is unsubstituted or nmono-, di- or trisubstituted

i ndependent|y of one another by hal ogesy, anmino group, hydroxy group or

nmet hoxy group) or 5 7. -(C~-C8)-al kyl) wherein al kyl is unsubstituted or
nono-, di- or trisubstituted indep | y of one anot her by hal ogen, am no
group, hydroxy group or nethoxy gr/oup, Q\and Q are independently of one
anot her identical or different an irget bond, -G , -S , -NR -)
-(ONR -, -NRCO-, -S(O-, -S02, -S02-, -S02-NR - oder -C(O) -
"R is hydrogen atom or (C~-C4 - al kykc |sN1__.a di rectgybond, 2.

(C~-CB) - al kyl en, wher eRo 2Rk en?'s UPSUDRCi tuted or nono-, di- or
trisubstituted independently of one anot hg@r by hal ogen, am no group or ?5
hydroxy group, 3. (C3- 06) cycl oal kyl en, erein cycloal kylen is

unsubsthf'%fleEU or nono-, ~or trisubstituted i ndependent |y of one anot her
by hal Am ”g)r%fn?lm/h‘éfelﬁbﬁéﬁa’?ﬁs ghsubRtituBs PN HBAoL ARtor disubeftsteddne of Q
X and |s not éct bond an, at om out of the group carbon)

oxygen, sul fur aradependegtnof one a@tbqrzbw&zgg 4 510 15 20 ' 25 30 the

subst ruct ur e? gf 1?&@7‘%& eﬂ()fl: dicE E&Dll‘ﬂ%/njré?ﬁgerea'ﬂeferow V\Eori‘tamﬁn or tMo

bi cyclic 5- arbocy ic aryl ereinsald 5- to
10- menber ed car batyegercatems as;mr(ngpeteE)atmma,bulneremIt rmjemaryimmwbatltutezd or

trisubstituted i nde ent one, .anot her 2 Wherein
phenyl is unsubst'T’P g' %ﬁﬁt'tu egllndqﬁen[dlepﬁzgﬁl?q %‘?%tﬁg'?%gpmdently of
one anoRhgr py R_-NG, a nmono- or bicyclic 5-to 10-menbered heterocyclic
group (Het), containing one or nore heteroatons as ring heteroatons, such
as ni trogen,2sul fhglogen.oxygen, wherein said Het group is unsubstituted or
nono-, di- trigypstituted i ndependently of one another by R , or 4.
pyridyl, wherein pyridyl is unsubstituted or nono-, di- or trisubstituted
i nddpendent 1 4. of €, another by R, R is 1. hal ogen,

5. -NHj,

6. (C4-Cg)-alkyloxy-, wherein alkyloxy is unsubstituted or mono-, di- or
trisubstituted independently of one another by halogen, amino group,
hydroxy group or methoxy group, or

5 7. ~(C+-Cs)-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by halogen, amino group, hydroxy group or
methoxy group,

Q and Q' are independently of one another identical or different and are
a direct bond, -O-, -S- , -NR"-, -C(O)NR"’-, -NR'C(0)-, -8(0)-, -SO»-,
20 -NR"-80,-, -SO,-NR"’- oder -C(O)-;
R"is hydrogen atom or (C4-Cs)-alkyl-,
Xis 1. a direct bond,

2. (C4-Ce)-alkylen, wherein alkylen is unsubstituted or mono-, di- or
frisubstituted independently of one another by halogen, amino group or

25 hydroxy group,

3. (C3-Cs)-cycloalkylen, wherein cycloalkylen is unsubstituted or mono-, di- or
trisubstituted independently of one another by halogen, amino group or
hydroxy group,

provided that at least one of Q, X and Q' is not a direct bond,
30 Dis anatom out of the group carbon, oxygen, sulfur and nitrogen,



2. -N02, 3. -CN, 4. RRR 2N, wherein R'R 2 independently of one another are
hydr ogen atom (C~-C4)-al kyl- or (C~-C6)-acyl-, 5. (C~-C8}-al kyl am no-,
wher ei n aly s¢nsubstituted or nmono-, di- or trisubstit
|ndependenbﬁ¥§/’ /gt% }(;ne another by R 3, 6. -OH, 7. -S02-NH2, %’éﬁ@mmssu
(C~-C%)-al kyl oxy-, wherein alkyl is unsybstituted or nono-, di- or
trisubstituted independently of one another by R3, 9. (C6-C~4)-aryl,
wherein aryl is unsubstituted or nono-) di- or trisubstituted independently
of one t 7-C8)-al kyl -, wherein alkyl is unsubstituted or
no-, ?B?E%@5¥Q¥gﬁ%§f?ﬂﬂ#é§ i ndependently of one another by R 3, 11
‘hydroxycarbonyl (C~-Cs) - al kyl urei do=—~wherein al kyl is unsubstituted or
nono-, di- or trisubstituted independently of one another by R 3, WO
02/.1C159 PCT/EP0111387.1 5 12. (1
(C~-CB) - al kyl oxycar bonyl - (C~- C$) - ei do-, wherein alkyl is
unsubstituted or nono-, di- or t {tuted i ndependently of one anot her

by R-s, C~-C$ aIk | sul fon ein s. unsubstituted or
oo B ov s 114 THRGY PL AP P BTGP RaR SIS AP UBy RSN S 14,
-0 -NR 4R $, wheg-ab A0 éRberddneeRssyeRthly v%%p%@nmtm&éd 8F RoRBd RSN

atomor (C~--C4)-alkyl-, or two R residues bonded adj acent ring carbon
atons toget her wi tifiSubsstuied inderendantlyia one appfhenby ey are bonded form an
aromajic ringycon e ring
A | . CONAFRAGH whrdin Bnéh 1S ARAISHRRL & HBRELGR o rigtBEfirdd

trisubstituted mdeqimr&d‘@nttﬂ)yobttneoamtbelmmﬁt by R3) or R" and R 2 together

Unsat urat 60 5 to BrRERLar S ROy erTerRarar fstty B Rgo RO Tahgi 1 on

to the nitr ogen atone erahonel HegerBatoamdladidg hatereoing] sushnas Birob&®, dutignbi cal
or different ring hetero\ﬂée from oxg/lg)(§Hf sul fur and nitrogen, and

ong ch
in which one or t/BY8fNt r?inrﬁj“cg[é!? PURIDHE UE“@@UE‘QFPT'Gt'éH by oxo to

formg C(Oresi due(tﬁéubs%%tg‘é %dbﬁeﬁdertﬂ?'o@%ﬁ@ 1an8ther Ngﬁ -CN, 4. -OH, 25 5.
(C~-C8) - al kyl - (C~-Ca) - al kyl oxy-, NHZ 30 Vis a residue
of the formulbe ||na/rldylt whersie pyrdydis unselbgtntutqdfor monae g of triglibstitatedc~~ H A U

Ita \H H A U I iggdddently of one another by R',

R'is halogen,

-NO,,

-CN,

R"'R'™N-, wherein R"'R"?independently of one another are hydrogen atom,
(C4-Cy)-alkyl- or (C4-Ce)-acyl-,

5. (C4-Cg)-alkylamino-, wherein alkyl is unsubstituted or mono-, di- or

15

o bd

20 trisubstituted independently of one another by R™,
-OH,
-SO,-NH,,
(C4-Cs)-alkyloxy-, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by R*?,
25 9. (Cg-C14)-aryl, wherein aryl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R,
10 (C1-Cg)-alkyl-, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R"®,
11.  hydroxycarbonyl-(C;-Cs)-alkylureido-, wherein alkyl is unsubstituted or
30 mono-, di- or trisubstituted independently of one another by R*?,



PCT/ EPUL1/ 1387~ M\H A NN- ONIlle N~ wherein L is is a direct bond or
(C1-C3)-al kyl ene, wherein al kyl ene is unsubstituted or nono-) di- or

trisubsti dipependently of one another by A 5 Ais Lpchyshiasen atom
2. -C{O) gﬁ?%}] C(O-0(C-A)-al kyl, wherein alkyl is unsubstltuted or

nono-, di- or trisubstituted |ndepende |y of one another by -OH, -NHz or
-{C~-A4) - al koxy, 4. C(O) NRARS, 10 5. YC~-C4)-al kyl -, wherein alkyl is
unsubstituted or nono-, - or trlsubstltuted i ndependent|y of one anot her

by -OH, -NH2 Uis -NH2,
(C~-C4)-al kyﬁ-N&@cﬁgﬁ@'{’@%ﬁ? H%K&'d&?o %é?’céi-“%zi? al kyl -aryl ,
15 Mis hydrogen atnsnbst(tﬁled@%)n@d(ydil- omﬁrlsumﬁtutﬂd ireceghe Merthyeofianeeanetisrnt | y

" of one anot her idm&%ﬁal or different and are ( 1. hydrogen aton) 2.

(C -C-2)-al kyl -, ein alkyl is unsubstituted or nono-, di- or

Eri subs;i t ut iatB{i ndep@gﬂemylsulfmm%QMembmruslnmsﬁbs’i‘ntnaed cbefrimﬁetbcﬂb@ve) 50 3.
C6-C~4)-ary C - erein are unsubstituted or
m)no% - or tri §ﬂ%§ﬁt'§%¥‘ilﬁ?dieﬁﬁ%‘?féﬁ'd@%9p aBPp"@ﬁgygot H¥r by R 3 as defined
above, VA2 ( 12&?@”2& R74FF€T WrBfdin R“@%dépe&é&n@ dﬂbnarawbmerwﬁwrag@ﬁ yl

IS unsubstituted or no-, di- or trisubstituted : i ndependent|y of one
another by R 3 as aflemniand@-Sabelsy-3r Het-, wherein Het- is unsubstituted or
nono-, di- or trisubstituted independently of one another by R 3 as defined
above, or 5 6 Het - (C~-C4) -al kyl -, wherein al kyl and Het- are unsubstituted
or nono-twodR oresiduies bbsdéd ta adjacerd eipg wdetrl stoots togethamwitthte dnaybcﬁﬁ atoass to
defi,ned above R4 an ether wth the nitro t hey
are tHonded 1 gk Y AP 2bded R 4 etibaintraeho © e fBRBpER | ng
whi ch in addifbiramtatl Qthé‘r@ thé hhg@@ﬁw@imh@awmﬂ‘rrgsﬂéemdmgﬁbgtﬁnte@cmtrm)mb -pne
or two identical or different ring heteroatons 10 ghosen from oxygen,

sul fur and n|C{‘TQf9tEﬁUbsit‘HJtﬁqj aneP§n§‘?‘3WéQ§|°§8r?é'Pm?rP&5ﬁm %nd ni xtures thereof

inany ratio, and its physiologically tolerable salts. Preferred are
conpounds, of thg formula I, wherein 15 Ro is phenyl, wherein phenyl is
unsubst i Rutaéld RY togather, with thegritrogensatbet mtwnldmthery@p@nd@&rd foymod sateate@er her

by Rg or pyrj %%lurat‘é,fﬁes' %[Slrﬂé!ﬁnpgyéd thn H@ﬁ%ﬂeFo‘é%Sﬁ’c@q wWhicHin aﬂfilggr?‘iozo 5

trisdbstitute |ndepend ne ano
hal ogen, 3. -ﬂ:Téxl,nl’ufbgeﬂ@ﬂpmk’::arr—ymgHIQ11 and R" can contaln one or two identical or

different ring heteroatoms chosen from oxygen, sulfur and nitrogen, and in which
one or two of the ring carbon atoms can be substituted by oxo to form -C(O)-

residue(s),

halogen,

-NO,,

-CN,

-OH,
(C4-Cg)-alkyl-,
(C4-Cs)-alkyloxy-,
-CF;or

-NHa,

25

© N o O s b~

30 Vis - aresidue of the formulae lla, llb, lic, lid, lle or Iif,



6. (C~-C4)-al kyl oxy-, wherein al kyloxy is unsubstituted or nono-, di- or 25
trisubstituted independently of one another by hal ogen, am no group,

hydr oxy gw‘%gq,ﬁet hoxy group, , or 7. -(C-C4)-al kyl, Wignaipyiasdy! is
unsubstituted or nono-, di- or trisubstituted |ndependently of one anot her
by hal ogen, am no group, hydroxy groupéﬁr met hoxy group, 30 Q Q@ , X) R,

R' and R 2 are as defined above, Dis atom out of the group carbon and
nitrogen, the substructure of formula Il | is 1. phenyl, wherein phenyl is
unsubsti tut ed nono-, di- or tr| bstituted independently of one another

by R, or\y 2/ - 4G I 59 \?K‘({ﬁ_r O1/ 1387~ 2. pyridyl, whepein pyridyl is

unsubstitut@d o ri spubstitut ed. mdependéqlil one anot her
'byR,defl. Hz N02|5 N

3.-CN 4. - OH'5. (C~- C4f - al kyl -, 6 C~- )-a?kyd)oxy-)r-crs r10lg, R-is

hydrogen atom or netWyl,V is a fragnentt the formula ITa, IIb) I1cOlld,
"1le or IIf as wefined above, whergl, U, R~and R5 are as defi above,

andA is 1. hydrogen atom 15 2.-C(O-H, 3. -C(O -0 {C~--C4) -al kyé, where nb
al kyl is unsubstituted or nono-, di- or tri-substituted independently %f
one another by -OH, -NH2 or -{C~(4)-al koxy, 4.-C(O) - NRARS

or5. (C~-C4)-al kyl -, wherein alkyl is unsubstituted or nono-, di- or
trisubstituted20i ndependent Iy 6} anot her by -COH, N 2 or

-(C~-C4) g ko bre preferr onpounds of the Y

i s phenyl,$whe phenyl is no-S Ah M trisubstit ted
one anot he by "R N5 pyri d'yl gl n ®yridyl is gono-,

|) wherein R
-pendently of
{i™~>z0x

trisubstituted |ndeendently of one a r by R, Rz is 1. -N§

2. hal ogen, 3.-CN, 30 ¥.-OH,5.(C,-C4)-al kylo , wherern al kyl oxy 1S
unsubsti t ut ed llor substltut ed by anlgh no group, or6. - (G, - CA)e al kyl ,NHpherei n
al kyl is unsubstituted or substituted by an am nogroup, 112/.11159 9

PCTI EP( 1dhdrefh/y~ Q and Q are independently of one another identical or

dlfferent and ar a direct -S02-; or

Y02 N LSy 5.8 ety bond GuiCiaiers, WiBBRANVIERYR WrEuEhitted B HRRG en i s
unsubst i t ut edyiop, BOBstituted ind¥pehdéftlysdfdpkidnatted bymdependent |y of one

anot her by hal ogen am no group or hydroxy group, Dis an atomout of the

groud cafbon Bnd rMvdreaRRAtOM, t he substructure of fornula 111 is phenyl or

pyridyl, wherein p@g@z Hf:md pyridyl are unsubstituted or nono-, 10 di- or

tri substltut ed i nde erdtly of one another by R, R is 1. haI ogen, 15 20

25 30 2. -NOZ3. 3. -O0N)-O4(C+-Clixalkyl, wherein alkyl is unsubstituted or mono-, di- or tri-
substituted independently of one another by -OH, -NH; or -(C4-C4)-alkoxy,
-C(O)-NR'R®,
10 5. (C4-C4)-alkyl-, wherein alkyl is unsubstituted or mono-, di- or trisubstituted

independently of one another by -OH, -NH; or -(C1-C4)-alkoxy,
6. -SO2-NH2 or
7. -8092-CHg,
Uis -NH,, (C4-Cy)-alkyl-,-NH-C(O)-O-(C4-Cy4)-alkyl or -NH-C(O)-O-(C+-Cy)-alkyl-aryl,
15 Mis hydrogen atom, (C4-Cj)-alkyl- or ~OH,
R* and R® are independently of one another identical or different and are
hydrogen atom,
2. (C4-C12)-alkyl-, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R* as defined above,
20 3. (Cs-C14)-aryl-(C4-C4)-alkyl-, wherein alkyl and aryl are unsubstituted or
mono-, di- or trisubstituted independently of one another by R' as defined

above,



5. (C1-A4)-al kyl am no-, wherein alkyl is unsubstituted or nono-, di- or
trisubstituted independently of one another by R3) 6. -OH, 7. -S02-NH2, 8.
(C~- CA4) - alyky! 59 Wherein al kyl is unsubstituted or nono- o]
trisubsti t\ﬁ?ggmiylhgdependently of one another by R 3, 9. (CG’-)%E/EFQ'EI@P,
wherein aryl is unsubstituted or nono-,_di- or trisubstituted independently
of one another by R 3, 10. (C -C4)-al ky?-, wherein al kyl is unsubstituted
or nono-, di- or trisubstituted independently of one another by R 3, 11.

(C~-A)-al kyl gul f I her e o ituted or. mona- i,- ,or
trisubstitut eﬁ i ngg%ecﬂﬁ)e%\?[eyﬁg%e?nﬁgﬁ@ﬁggaﬁggé?oé,m m q'tf@f'-sﬂi??tﬁlﬁeg,
“wherein R 4R 5 i ndegepataently obéneamsotherdfhRE s defingdrabaes, at om or

(C-A)-al kylz, 13, R'R 2N, erein R and R 2 are as defined above, or
14. -NR4R5 , R 3 i etl’.WFf?ﬁ.{F’é'glé%’? 'Séi.“SPRgQ‘,Jteg.or-”mo"A." ogjrsubstiiged 12/ . ~c1s9 10

. PCTI EP(11 /1387. linSepen@entidf ahdamotherby R Casebrinah kpb9&Yer) 7. - CF3 or 8.
- NH2 5 R~ is hydrogen atom is a fragnment of the formula Il a,

or nmethyl, V
b, G1c) 11dB 11 der(CuiGsralkybewheret alisd\aad Hatears ynsubstitutedrmaeno-bdind or

C~- C3) - al kyl en-, At - - - e CA) -
E O - ?\IRZBSyoren( c~°?ct;t'1 da%}ﬁ%‘fwﬁge?émﬂﬁg ?’é‘% %‘i’t,he'- f@ ’&% -QSﬁr(%@)f-‘@})éyé'i kyl
or - NH (ROR] tgethastvdthythe nittogeni atommytd vdysmthay ane bo@ied ®ymad &atlrated 3- OH,

and R4 and RS &y e . | y:  of e _anot her . hydrogen atom o

(- oy ai ky o BobBRREERREBL e Reis Bt Aol hiehdea8%r o R fheren atom
wherein R i s qangimgl RbandRf iy contamesres or tplodostticaner diseiedy king Reepenemat | v
fron]1 one anot rher afe 15 mono-, di- or trisubstituted independently of one
anottrer by REORBN [rOMoXygEn Jplfyr apd Niteggens  (c~- c4) - al kyl oxy-, wherein

al kyl oxyinia#l itgrseresisbinetie forfifs atPibxitdres sbrbyr iR aho 984b. @hdai p?%ﬂaib@@eagyp, or
20 4. -(C-- C@%-al kyl, wherein alkyl is unsubstituted or subgtlt ted by an
anm no grte‘fﬁa Sﬁ'&?-ogen, Q and Q are independently of one another identical
or different and are a direct bond, -O, -C(ONR -, -NR~"C(0)-; -NR -S02-;
or -S02-NR -; X is -(C~-C3}-al kylen-) wherein al kylen is unsubstituted or
nmono-, drefasred aresobyounds etith@Sommde pemueinl y of one anot her by hal ogen,

am gr d .gr .Dis the atomcarbgn, the substructure of
f or g%l a IIQQL{? ?p;hegﬁ'e?@??e“aﬁ%@f' i Wﬁﬁtufe&&qﬁga%cgt glt' af h’lfugﬁt'qﬁ%’o- , di- or
trisubstitut éddepeddpeidendrieyardthartyy Rherher by R , 30 R is 1. halogen, 2.
-N 02, 3. -CN é -‘_\‘IHZ. o , . . ,
pyridyl, wherein pyridyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R?,
R%is 1. -NO,,

20 halogen,

-NH,,

(C4-Cy)-alkyloxy-, wherein alkyloxy is unsubstituted or mono-, di- or

® o s w N
e
s

25 trisubstituted independently of one another by halogen, amino group,
hydroxy group or methoxy group, , or
7. -(C+-Cq4)-alkyl, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by halogen, amino group, hydroxy group or
methoxy group,
30 QQ, %R R"and R"?are as defined above,
Dis an atom out of the group carbon and nitrogen,
the substructure of formula [l is
1. phenyl, wherein phenyl is unsubstituted or mono-, di- or trisubstituted

independently of one another by R', or



WO 02/ A159 11 PCT/ EPO1/ 1387~ 5. (C~-C4}-al kyl am no-, wherein alkyl is
unsubstituted or nono-, di- or trisubstituted independently of one anot her
by R 3, 6wo®leido -S02-NH2, 5 8. (C--C4)-al kyl oxy-, wher ep@ppbdi¥hsisS
unsubstituted or nmono-, di- or trisubstituted independently of one anot her
by R3, 9. {C6-C4)-aryl, wherein aryl js unsubstituted or nono-, di- or
trisubstituted independently of one anocther by R 3, 10. (C--C4)-al kyl -,
wherein al kyl is unsubstituted or nono-, di- or trisubstituted 10

[
i ndependent | y, of n : . LC--C4) - al kyl.sul fanyl - erein
al kyl is unsubsti 83” 'gg" g&‘gﬁ%ﬂ%'}' %?qurés?ubgét&e&b tm&'ﬁ"e "fé’ﬁH%ﬂfﬁﬁ%t&Fﬁ\ﬁfy of one
~another by R 3, landepgrdentiRotétibanothertsi R\ R 4R S i ndependently of one

anot her afse hydrogen atomor (Cl-C4)-alkyl-, 15 13. R'R 2N-, wherein R' and
R'2 are Bolieli ned@RSRe.  or 14. -NRARS . wherein R4 and RS are
. independent | yp of ap@,another hydrogen atomor nethyl R 3 is 1. hal ogen, 2.
-CF3,_.20 3. -NH2, 4. -OH, 5. (C-XA)-alkyl- or 6. (C--C4}-alkyloxy-, Rois
hydr &yen atom- andC®6 vV is a fragment of the fornula Ifa, Ilb, Ilc or Ild
as defined ahpve, wherein L is a direct bond or (C--C2}-alkylen-, Ais
hydrogen atom -C(OQ-OH, -C(O-O(C,-C¢)-alkyl, -C(O-NR4R5 or
(Cl- C4) - al kyl9. U i(€+~QdHalkyhet hyl , -NH- C(O) - O (Cl-C4)-al kyl or
-NH-C(O - O {CH2) - i.s hydrogen atomor (C--C3)-al kyl-. 30 Further
preferred arga_"co @S‘nra/d‘i)awti)ﬁé formula I, wherein Ro is phenyl, wherein
phenyl is nor-, dCFsor trisubstituted independently of one another by R2,
R2 i z)l 1. hal ogen, WO U2L1 d s9 12 PCT/ EPUL/ 1387~ 2. (C~-C4) - al kyl oxy-,
wher®d n al kylOxy i"NH2msubstituted or substituted byhal ogen or an am no
group, ORgis (Hydr atokybr mettgrein alkyl is unsubstituted or substituted by
an am no rouP or halogen,5 O and Q are indePenden.tIy of one anot her
i dent i caY¥ ioo fragmest efithe deranula da. dv.rlisctld Himer, l1f-ag-defined @pbpve whereR C( O) - ;

-NR -S02-; % R -0 X 1 S = = en-,D is the atom carbon,the
subst rug%’uLg’g'ﬁ’J? or lr;\;lulazr;lel | Sa|Sso(1e§ 8%%3?%’%& ei n phenyl is unsubstituted or
mono-, dhis orl.tri dwbsedanmatedi,ndependently of one another by R ,R is

1. halogen, 2. - ozﬁg %%5 4.-N Hz ,5. (C~-C4)-al kyl am no-, wherein alkyl is
unsubstituted or FB i- ortrisubstituted independently of one anot her

by F?b3, 6. -maﬂ : 'SO@(@H@%P(-@x)(anyi,Qﬂ?)ereih@RW?WﬁS&Jb@ﬁU?drbrﬁhBNdf-. dis or tri- )
unsubstituted or nonpo-, - ortrjsybstituted i ndepen e anot her
by R 2 9. ( Cor OF) - FRGHLSTAEPRETERNOf R SRHSEIAY 1Ot DUk -Horie) Y. or
trisubstitut edi ndepeofig*Ry opf one anot her by

R 3, 10. (C~-C4)-al kyl'sul fonyl -, wherein al kyl is unsubstituted or nono-, di-

or 25t r i subst i2-ut edCitdaepliidewbenginalkyisunsivstisitedgr oo di--apiryubsituted 5,
whergj n R 4R $ ing b %\'Dc;- al d c or
(C--C2)-alkyl-,12.R'"'R I%-{,y\c/)\ﬁéer}ée)?ﬁc’t ﬁ?l—l& fz\mé:aef gfs%g%‘gf%lne “above,
orl13.-NR4R5 ,30 R3 is 1. halogen,2.-CF3,3.-NH2,4.-0H, 5. (C~-&4)-al kyl - or
Vo 2/ ~Cf31§r% preferred are compounds of the formula |, wherein

R%s phenyl, wherein phenyl is mono-, di- or trisubstituted independently of one another

by R?, or
25 pyridyl, wherein pyridyl is mono-, di- or trisubstituted independently of one another
by R?,
R%is 1.  -NH;
2. halogen,
3. -CN,
30 4. -OH,
5. (C4-C4)-alkyloxy-, wherein alkyloxy is unsubstituted or substituted by an

amino group, or
6. -(C4-C4)-alkyl, wherein alkyl is unsubstituted or substituted by an amino

group,



13 6. (Cl1-A)-al kyl oxy-, PCT/EP111 /1387-4 Ro is hydrogen atom and Vis a
fragnment of the formula Ila, |lb, Ilc or Ild as defined above, wherein L is
a direct Rapgh/hsd C -C2}-alkylen-, 5 Ais hydrogen atom -gdkpdPHssrs
-O-0{C-CA}-alkyl, -C(O-NR4R5 or -(C~-C4)-alkyl, Uis -NH2, nethyl,
-NH-C(O-0-(C~—-A)-alkyl or -NHC(O-0O/{CHZ)-phenyl, Mis hydrogen atom or
methyl, and R4 and R5 are independently’ of one anot her hydrogen atom or

met hyl. 10 Particularly preferred are conpounds of the formula |, wherein
Ro | . o L . i . ; h
by R2, "r3 g HEITIERBERHy of che dritindortoafor JHERAPARTLIS, O\, O'c !

_unsubstituted or sutlisadtbohedy-G{O)NRI’ANR UTID)-;oNRISSB,-;-of CSOGNR'&: ky ! |
wher ei n lkyI1 is un .u%rsﬁbi tat ed or substituted by an am no group, Q and Q
are i ndepbndent | y oF"¢HE°EAS her i dentical or different and are a direct

bond or -G, X is (c(td})-elidgten, ¥herdin alkyIBR itimsubeRiuRA or hbARoS dRrtriict ure of

formyla I'l'l is phenyl, wherein phenyl is unsubstituted or nono-, di- or
trisdbstituted in&é‘éﬁf‘?ﬁ@i’t'weﬁﬁ”dﬁﬁ@’ aftenarotpgr by halogen,jamino gpRRfen, 25 2.
-OH, 3. -NH2, 4. R S, wherein R 4R S i ndependently of one

anot her are hydrogén atomor (C~-C2)-alkyl-, 5. (C~-C3)-al kyl oxy-, wherein

al kyl i P s @satPruewdf dne aswip-carbgin-arskniBogen.i subst it ut ed i ndependently of
one another, I - C3)-al kyl -, wherein alkyl is unsubstituted or
nono-, Jﬁ-gsggé&{ﬁt%&bégtf?&%léé@ isndependently of one another by R3, R3 is
fluorine or chl oriphenyRirgyirigylhwheeire pheriyband apddyl avOukBUbGtitBedP6TmMBRO-./ 1387~
14 \1/ is a fragnent of t'hﬁ-‘(’gﬁ; I% IIad III blf Il c 0{ || d _as defined above,
wher@in L is a di rdcqr SR tg%@ga@% lenily of gAe anatheL PKiXjr ogen at om

-C(O - OR'isC(0) - OHeAlaged) - al kyl, -C(O -NR4R5 or -(C,-C-)-alkyl, Uis -NH2,
methyl) -NHC(O-0O(C -C44)-alkyl or -NHC(O-0(CH2)-phenyl, 5 Mis

hydr ogen at od andNRw and R5 are i ndependently of one anot her hydrogen atom
or nmethyl. Iy genepsf, the meaning of any group, residue, heteroatom
nunmber etc. which can occur nore than once in the conpounds of the fornula
|, is indeperfdent -BH2t he neaning of this 10 group, residue, heteroatom

untier s et c. i ofCes oS BE ey st E B Bnge B he T o mul

| can be i denti caltrisubstititéemespendently of one another by R™,

6. -OH,
7. -SO2-NH,,
8. (C4-Cy)-alkyloxy-, wherein alkyl is unsubstituted or mono-, di- or
20 trisubstituted independently of one another by R™,
9. (Ce-C14)-aryl, wherein aryl is unsubstituted or mono-, di- or trisubstituted

independently of one another by R,
10.  (C4-Cy)-alkyl-, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R*,
25 11.  (C4-Cy)-alkylsulfonyl-, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by R*,
12. -C(0)-NR™R™, wherein R™R"independently of one another are hydrogen
atom or (C+-C,)-alkyl-,

13.  R"R'N-, wherein R"" and R are as defined above, or

30 14.  -NR'R®,
R™is 1.  halogen,
2. -NO,,
3. -CN,
4, ~-OH,



As used herein, the termalkyl is to be understood in the broadest sense to
mean hydrocar bon residues which can be linear, i. e. straight-chain, or
branched apg o6 15 can be acyclic or cyclic residues Orpéﬁﬁﬂﬁb§§”any
conbi nati on of acyclic and cyclic subunits. Further, the termal kyl as used
herei n expressly includes saturated gro%Ps as well as unsaturated groups
which | atter groups contain one or nore)” for exanple one, two or three,
doubl e bonds and/or triple bonds, provided that the doubl e bonds are not

| ocat ed mﬁthi@ a cxp%%&_ﬂl_yl group in such a manner that an aronmatic
systemresul ts. Am ! these statenents al so apply if an al kyl group occurs
~as a substitu@nt ofCeQyidiiefoxyesi due, for exanple in an al kyl oxy residue, an
aIkonxycarbogyI resi due or an aryl al kyl residue. Exanples of alkyl

resi dues cont&ining 82, 3, 4, 5, 6, 7 or 8carbon atons are nethyl, ethyl,
. propyl, butylg pennd,, hexyl, heptyl or octyl, the n-isoners of all these
resi dues, isopropyl, isobutyl, 1-nethylbutyl, isopentyl, neopentyl,
2,2-éineBhN@b@ﬂ?@QQQQﬁﬁlﬁ&mﬁﬂhmyl, 25 3-net hyl pentyl, isohexyl, sec-butyl,
tart - bulVis o fBhiehB e folfida il b )iid AEINEYE i ashernBHHBBOL Wt at ur at ed

al kyl residues”are, for exanple, alkenyl reS|Jtes such as vi nyl’,

1- propenlyls, 2a giregidopd of {CalOs)rblkyle@- but enyi, 3-butenyl, 2-nethyl -2-butenyl,

3-nethyl z2-b 0 = ie 4 K | resi dues
such a3 Ay e Ao SFOPON, IR R AR ey R A B R ey
resi duesUdsan -Alsomiathylindii-0y(@)-0d(CFE-alkdyeyr NH-CSORS-{CHY) @thenyl, WO | 12/ ~G 1
S9 P /.EP(%{ 1387-4 Ex?gpl es of cyc i_'c al kyl residues are cycl oal kyl
r esi PuesMddnt HARIRY aomy, 'ECé)r'a'gylf P%‘g&)-ca?‘{j)on atoms |ike cycl opropyl,

cycl obut gt ang RE b@@ﬁﬂb?én@énﬂ%&'oﬁ@%mﬁherWtﬂr@@eﬁéfbn@bﬁ@P&ﬁM 1ituted and/ or
unsaturated. Unsaturated cyclic al kyl groups and unsaturated cycl oal kyl

groups like, for exanple, cyclopentenyl or cycl ohexenyl can be bonded via

a0y 5 CoEpamRlomerSlod B HE ooVl b Bbfkim gt PURER |0 contain A feast

atons, and an unsaturate rdup has to contain at | east
two car bidnisatphreny! dipsidyh vdeoeip phekyg ah@-pyasyl-iaddpendestiyt foomeneraetisdreard as
conmpid Si ng) thers, .s rated acyclic, (C~- 0 ad kyl,
(CSWPIéG)-c cl gﬁ?ﬁ‘%’ a"gﬁg'%ﬁég‘ﬁlkﬁdgf‘g?eﬂ“@éﬂﬁ%?f— %@n%%?réy %62- Ce) - al kenyl or
(C2-Ce) Rtikynyl. Siameden;ly, a group like (C~--C4)-alkyl is to be understood
as conpri si ng%zarm ot hers, saturated acyclic (Cl-C4)-al kyl) and
unsaturated (€z-C4y“al kyl |ike (C2-C4)-alkenyl or (C2-C4)-al kynyl. 15
Unl ess st at e, ot hqoyicsf-alidylofy?, Wharah Kiky Iy 64 @ﬁ%%ﬁtu%ﬁ@*éu%%ﬁtu?ﬁ% ic

saturated hydro carbon residues which have fromone to six ca atonms and
whi ch can be |i nedielagenpracasino OPRAIari cul ar group of saturated acyclic

al k residu I's jerped N I | i hyl,

n- p)rdgpyl , sgfir opyré,)1 g‘-‘agadt 1 ﬁ%larggﬁ%l%@lu%W&%b%ﬁfg%&réﬂd&%ﬁﬂg@ @ﬁ%?fﬁ%% Unl ess
st ated ot herw se, gioup pbr halegenti ve of any specific substituents bonded to
al kyl gr ich are indj ed | he definpition of the conpounds of the
formul a (?%Rgl y rg&?%ﬁ%&%ﬂﬂf&ﬁ@&eﬂﬂ%éﬁ '%%ﬂ%\gﬁg?fbdﬁ?f?n{ %Q]J]arre substituted by
ong or nore, for @éc_dimt 6}99@,@-@)—1 mor)NRi"h,r-Nﬂ"Od:(@nt-NRéﬂl;S@!-’z-;djrf.%@g-ﬁ;m“l’-;
substituents. ,An ind of substituents present in substituted alk

r esi due?8 Ban ’B@’%?)ﬁ@ﬂ?”’r W?‘EFR}" 3@‘@!“3%%“8%2?5&%‘?{5 %‘?'B(?Pﬂ'eél‘"t%ért'sqbﬁﬁf\‘/‘@

subgii t uti on does im@dpenaasltly 8f He éﬂbﬁﬁ&tﬂﬁél@éé?ﬁﬁhfﬁﬁo Eﬁéﬂmrﬁdfgx ,i tuted
al kyl residues are alkyl residues in whi'ch one or nore, for “exanple 1, 2 or

3, hydrdgén dbegkom carbon,
the substructure of formula Il is

phenyl, wherein phenyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R',

30 R'is 1. halogen,
2. -NO,,
3. -CN,
4, -NH,,



are replaced wth hal ogen atons, in particular fluorine atons. The term
nmono- or bicyclic 5- to 10-nenbered carbocyclic aryl group refers to for 30
exanpl e pRenylcqto Napthyl . The term nono- or bicyclic 5- tefdfpoiRbNer ed

het eroaryl containing one or two nitrogen atons as ring heteroatons refers
to (C5-Coo)-aryl in which one or nore if the 5 to 10 ring carbon atons are
repl aced by heteroatons such as nitrog ﬁ, oxygen or sulfur. Exanples are
pyridyl; such as 2-pyridyl, 3-pyridyl or 4-pyridyl; pyrrolyl; such as

2-pyrrolyl and 3 02/ (1S9 16 PCT/EP] | 1 ~.. | . fugyl; such as

o>-furyl and ¥ uréﬁ:;/'\&}i?'g}gi'ﬁm'“os'u%’ﬁerﬂ‘ Syl éﬁ%%{ﬁ#@% %‘PQRW"?J{%’% dazol yI
pyrazol yl, oxazol Wisubsaaziotigpendenttaobbyé andthet by RZbl yl, tetrazol yl,

" pyridazinyl, pyrazinyl, pyrimdinyl, indolyl, isoindolyl, indazolyf,

pht hal azi nyl ,°-qui ey, | soqui nolyl or quinoxalinyl. 5 The termR' and R 2

_together with the_gplnpgen atomto which they are bonded forma saturated
or unsaturated 5- to 6-nenbered nonocyclic heterocyclic ring refers to

pyrr& , piper8.di n,(Cp@m)“@lleQKYrewhﬁtﬁ“pﬁ%b"i ih &nsyRstieited oheongyrdidehe,

pyrimdine, imda j ' maryl refers to a

nmonocyclic or pol é@%@sﬁ@té&}j@?%@%ﬁ%@hyr'aggl?%gga_tﬁﬁr %\ﬂ&zch at | east one

carbocyclic rd.ng {€snHseyt whheein bybisainsohstiigatedd nponce) die br isubstitiech 1 n a

(C6-Cia}taryl residue frgm6 to 14 ring.catfaon atons are present. Exanpl es
of (Cs-GC, 4)-aryl H%@%Pﬁﬁggntgyr%fo%ﬁeﬂﬂ“?eqr?g%thyl, bi phenyl yl, fluorenyl or
ant hracenyl . 1gnl ege,-1,pbIRA- Wohdrbihedingl fCunsubdtitutadesrecho-y gi-@f trisupstipesd fic
substituents bonded to aryl oups which are indicated in the definition of

: r

t he '®onpounds of t"!*féepleﬁﬁﬁi‘magflo,“eaﬁ%ﬂthqré’_é(i%ues, far exanpl e phenyl, naphthyl
or fluorenyl ¢ can COCIRBRYBLISHE-IARERAS bikyiis dnsibstitlied bF Hckd. Ry gne or
nore, for exanple one,” two or three, identical or different substituents.
Aryl residues can tisubstiutreindependentiy @6 pneaneibsi bY Bn, and in substituted
aryl residues 4 he _ S {bgant 1, ghe ' [ LLdon.
nl ess st at ed ot hebUTERR $6a AnER AT vinugpedRilul B B oL BEk ARBLH
bonded to aryl gr aigs oMiCel4palkyli,ndi cated in the definition of the

compqunds of the fon a |, substit bs that can Q% resent in substituted
aryl1%groups aiee, fl:glrﬁlgk?l"ﬁm%?'n(b%ma@g@ala@?? d%@‘qdna é(gt Ploul ar

(C~- C4} - al kyl44, sucRRAR® "whéin REBAY R’ @fe Indlepedbntlly of Byi6a@sther hydrogen
(C~-Ce)-al kyl oxy, in particular {C--C4)-al kyl oxy, such as nethoxy, ethoxy

or tert-butoxy, nﬁtWI%rﬁ@ihﬂxy, et hyl enedi oxy, F, C, Br, |, cyano) vitro)
trifluor 1)ty or onet hoxy, hydroxynethyl) fornyl, acetyl) am no,
nono- ongFg- %,._ cﬂé-'cgqelﬁw am no, ({C--C4)-alkyl)carbonylamno |ike

acet yl am no, hydro&¥year bonyl, ((C--C4)-al kyl oxy)carbonyl) carbanoyl, benzyl
opt iéqml |y 303 subs_NH uted in the phenyl group, optionally substituted

pherlyl , optional |y s@bstituted phenoxy or benzyl oxy optionally substituted
in the phenyl4.gr ou@H,A substituted aryl group which is present in a
specific position af e, c ounds of formula | can independently of other
aryl groups bti[e sut{g:t"l@g?@fe% substituents selected fromany desired
subgroup of tde sybsigl-drploxyd, i sted before andlor in the specific
definition of that group. For exanple, WO U2/ . 1fi 159 17 PCT/EP11111387~
a subst i Rufedysregengtetipandy be substituted by one or nore identical or

di f fogy eny isf(é' P‘%bﬂn‘éH?Gﬁﬁe?&ﬁﬁﬁé‘ b r NI 18Ds dafikEl apBYE eReFein ,
(C1-A)-al kyloxy, F, C, Br, I, cyano) vitro, trifluoronethyl, am no,
phenyl , lbisnzya dirggidoospr {adChelkyledxy. I n general, preferably not nore than

two vitrp.gr e _nres Aot GORPORNAS Qf  NERWacle, b
mnosubs’?i’?uﬂg@ﬁ%ﬁg‘n@tph é(g{tsd)ﬁ%’sj" fcﬂ?)g@{ ?ﬁnﬂ%"ﬁﬁ gé??t'){aﬂlr oczgﬁga Ci,;Eal,I[kglé
2- posi tidng t-hed3metsd, t-NoRCED)-OHE 4 spatkyt orohH-G{ ® ROt (0. 3-ppesylt i on and t he
" 4-positign being preferre | f.a,phenyl group carries two substituents,
t hey canﬁﬂi\ ﬁ})@g‘?ie(ﬂ" ?tﬂ"b?rgpb'cgtsai)'talkgg', 2,4-position, 2,5-position,

~2,6-3gosition, 3,4-position or 3,5-position. In phenyl residues carrying
t hree

Further preferred are compounds of the formula !, wherein

R,is phenyl, wherein phenyl is mono-, di- or trisubstituted independently of one another

by R?,
R%is 1. halogen,



10 substituents the substituents can be located in 2,3, 4-position,
2,3,5-position, 2,3,fi position, 2,4,5-position, 2,4,6-position, or
3,4, 5-posi,ti pht hyl residues can be 1lnaphthyl and 2- 13874 N
substi t ut y&ﬁ%ﬁﬁgﬁyl resi dues the substituents can be |ocate in)]any
positions, for exanple in nonosubstituted 1-naphthyl residues in the 2-,
3-, 4-, 5-, 6-, 7-, or 8-position and i'® nonosubstituted 2-napht hyl
residues in the 1-, 3-, 4-) 5-, 6-, 7-, 15 or 8-position. Biphenylyl
resi dues can be 2-hj nyl yl . 3-bi phenyl yl .and 4- bi phenyl vl ... El ugr enyl
resi dues can ge 1-(5%1’§1§%a§<¥?6xﬁt' “&Br@f‘ﬁ%&%‘éﬁ/F'_‘Wﬁ?%’g%‘ig%%éﬁ“{%?‘ggyf| uor enyl
resi dues bonded Virmidded Gdroaminodgrolpeorsubstituent is preferably present in
“the 1-, 2-, 3- or 4-position. 20 The group Het conprises groups containing
5 6, 7, 8, B.or rrEmg@ikylowherein aky s apamstivebeyeybstiuied By epamipo

het erocyclic ring jonocyclic groups Het the heterocyclic ring
“preferably is a 5-%%§?2%‘,58%-'nenber ed or 7-nenbered ring, particularly
pr ef & abQyand @-are ribdepemdenthsohenhaneitier idanfical or diffeseck od gréoups Het

preferably two fused [] are 10_ORE-S10& AV Clh1d S 2 .5 MBADE _.ring or
fi 25 menmbered hetae&B‘%%F@gﬁ% & nf;&@ﬁ‘% he'o héé?dygf Rj{%ﬂi 3 2i’§°r2§ 3%@& ed or
6- menber ¥ds he{@-Ggyyalkylengr carbocyclic ring, i. e. a bicyclic ring Het

preferably contains 8, 9 or 10 ring atons, particularly preferably 9 or 10
ring at obrés. I—‘BF AYMFPIRAYs sat urated heterocyclic ring systems which do not

cont ai n @R\suEekidtere38t Foemds IMg hin the rings, as well as nono-unsaturated
and ﬁ}?l y-unsaturated heterocyclic ri rg? tg%stem; whi ch contain one or nore,
stify

for Hkanpl e chenyt wherein phenylisypsih or @e0e1: - AdRUDREtUEh t he rings
provi ded thatin&éb’er{d%ﬁh” b Bk gg,{gﬁ.,gm)'% 1stabl e. Unsaturated rings may be
non-aromati c or aromath, i. e. double'bonds within the rings in the group
Het may Béisar‘r.angddawgensuch a manner that a conjugated pi electron system
results. V) 02/~(8a9 18 PCT/EP(11/1387.1 Aromatic rings in a group Het

may be 5-menb®red or-%6-menbered rings) i. e. aromatic groups in a group Het
contain 5 to 30 ri«N,atons. Aromatic rings in a group Het thus conprise

5- meppbered and 6- ered nonocyclic heterocycles and bicyclic heterocycles
conpbsed of t 5-7 ered rings, one 5-nmenbered ring and one 6 5 nenbered

ring, or two %- meniggislalkdy@sino!, Heréid GlkdyFisaneBétitGted 'o? witsnd-Ndidogr oup Het
one or both rings may contain heteroatons. Aromatic .groups Het may al so be

referred to by thdrisupstibHad jndependeritveaf@aeyanoter bk ch al | the definitions

and expl anatigns apgye and below relating to Het correspondingly apply. 10
Unl ess stated otherwi’'se, in the groups Het and any ot her heterocyclic
groups preferably -5O0,2NH3 or 4 identical or different ring heteroatons

cho from ntrogen,~oxygen. an | f r ~rbarticylarly

prefsgf ably i né't hes 1@?“2’5@%&)@ Vg}esrgllmnoa%%y(ﬁ%nﬁ'}s@é%ﬁggd(ﬁrfrﬁéﬁdeh?l ﬁFet er oat ons
chosen from ni t r ogesyubstitytge indepdndentiyusf cneenpties tR'* The ring het er oat ons
can be present in any.desired nunber and i osition with.res t.to
each ot her 15%pr O\Xlﬁdéa‘sj'ta [" Y"H@rer"égﬁfylt'?Haswgﬁ%@%mogoéﬂé't@%’?@iﬁﬁ'ﬁ% in
the art and is stqhdjgp@méngybf@;bégn@meabﬁaﬂfgroup in a drug substance.
Exanpl es of parent structures of heterocycles fromwhich the group Het can

be derived ar Eo-azi(ﬁm@«%ﬁr@,'k)’&bi'fpﬁ;le,w@i@iﬂi Yhis unsyibstiried ar manp-, ‘%“hPEphene,
di oxgd e, i m dazol iRy hdePeRdehty ofl HR*EMeReR bylRIF azol e,
11.  -C(O)-NR"R'™, wherein R™R" independently of one another are hydrogen
atom or (C4-C;)-alkyl-,
12. R''R™N-, wherein R"" and R'? are as defined above, or
13.  -NR'R®,
halogen,
-CF3,
-NH,
-OH,
(C1-Cy4)-alkyl- or

30 R"is

o &~ s



i sothiazole, 1,2,3-triazole, 1,2,4-triazole, tetrazole, pyridine, pyran,
t hi opyran, pyridazine, 20 pyrimdine, pyrazine, 1,2-oxazine, 1,3-oxazine,
1, 4- oxazi gt hi azine, 1,3-thiazine, 1,4-thiazine, 1, ne,

1, 2, 4- trlgg?%%“ f 3,5-triazine, azepine, 1,2-diazepine, %ﬁiﬁﬂ%@%ﬁé

1, 4-di azepi ne, indole, isoindole) benzofuran, benzothi ophene,
1,3benzodioxo|e, i ndazol e, benzinidazoﬂ%) benzoxazol e, benzot hi azol e,
qui nol i ne, isoquinoline, chromane, isochromane, cinnoline, quinazoline,
gui noxal i ne, hth aéff II25 pyridoi m dazol es, pyridopyridines)

pyri dopyri m dr ne f ﬁg erldlne etc. as well as ring systens which
result frRgm q{ygrdgeﬁt@&nhgh@r ocycl es by fusion (or condensation) of a

“carbocyclic ring, for exanple benz penta fused,

cycl ohexhisfaSagment ny’él?fﬂ@waa”?d&eg‘c i‘p\?ét e\)gg 8?0‘(?18@?’?!& erocycl es. 30
The fact| {hat dbh ofiesdn-sted names of heterocycles are the

" chemi caIL{r?ames of Bgéatbufg?ga olr@ylaromatl C ring systens dges not inply that

t he @ oubis Héydmgendatoml, yC§»- @Hr’r@(@d-q fGnCy)aikyd eﬁﬂ@&:NR/B ons&tfratedeyr i ng

system e nanes _Rpd EHVE O L9y Wi th respect
ring Ll-lhsze g% Tgﬁ:{yr‘iuﬂﬁer f tﬁékﬁegf@%&;{t gﬁ'sé@db (hel é’ﬁg]tl ve

p05| ti ord.is Ahyerqgleai ater cﬂbnevtbyl bheé group Het can be saturated or partially

WO 02/ ~ PCT.J 3 or aromatic d can thus be

der 1 ved RogheDi] o PaRETT6PbBe nah Bt ol beORT aiRbiiheel ves bur al so

fromall their partially or conpletely hydrogenated anal ogues and also from

their nmore highly unsaturafied anal ggues if applicable. As exanpl es of

conplfet eﬁyfleﬂarbeﬁ&ef%rrqcyam%%wats@a a8 ﬁésWIEﬁret”ne before-listed 5
het er ocy, .es A WﬂbFé?n H@nyﬂ d§éﬁ@§b§iﬁ§te geenaie{ﬂry\mnb%owrl gwng may be
ment i one rr o t et rahydrofuran, tetrahydrofhi ophene,
di hydro |Bd|1ne tl'@imnydr opyr| di ne, piperidine, 1, 3-dioxol ane,
2-imdazolin i m | 4 di ne,
4, 5.d1 hydro- 2 3. 1 i agar 8RR SRrdh AKGIeR b iRl drpnngideat Bf
pi per azi ne, per hy@noarﬁmé-gnmaz,ldne (= norphol i ne) per hydro-1, 4-thi azine (_
10 t onDrph i ne), . perhydro i ndol in i soi ndal.i ne .

g 4-tetr ydr otfer ﬁ@r%ﬁ% w e qﬂ't‘%&‘?%ﬁ%ﬁ@%{qﬁﬁ ﬁhtppegéby 2 BMiRRe

reS| due Het nmay beyrégnded via any ring carbon atom and in the case of

ni trogen heterocycles via any suitable ring nhitrogen atom Thus, for

exanmpl e, Q@NgyR' 868 yndaneadaniy Q@Wﬂ%@rld%vﬁ?kﬁrﬂ'ﬁeréanéﬂeyl or 3-pyrrolyl,
a pyrrolidinyl re%‘&l%t%?ﬁ'd BE.- @_yrrol idin-1-yl (_ pyrrolidino),
pyrrolidin-2-yl or pyrrolidin- 3- yl, a pyridinyl residue can be

pyri di n-Risyl -CplprGHla-n- 3-yl or pyri di n- 4- yl, a piperidinyl residue can be
pip di Vi i d| no), piperidin- 2-y| , piperidin-3-yl or

pi pgq dlgls}f tb (QPHPCB Cah be 2- fury! or 3-fury!, thienyl can be 2-thienyl
or 3- thlteB)SUD)Strlmtld‘amWWnlﬂaﬁl ise i mi dazol - 1- yI i m dazol -2-yl, imdazol-4-yl

or 20,1 I 9az0l Pl g SR b BB dr SRRl Pl R0l

or 1, 3-thi azq,hdépe\,ﬁkjenwmméjaﬁmhe,c@ane pyrimdin-2-yl, pyrimdin-4-yl (=
6-pyrimdjnyl) or 5-pyrimdinyl, piperazinyl can be piperazin-1-yl (=

pi per azifR-ia-yi. = ;ﬂaﬂﬁge&m no) or piperazin-2-yl. Indolyl can be indol-1-yl,
i ndalg 2-yl, ixndol -gyyl, indol-4-yl, indol-5-yl, indol-6-yl or indol-7-yl.
SimiTarly 25 benzi m dazol yl, bernzoxazolyl and benzot hi azol residues can be
bonded via the 2 pbsktion and via any of the positions 4, 5, 6, and 7.
Quinolinyl ¢ be 14518 - 3 i j

qui nol i n- 5- ylat‘n qui ﬁ@?ﬂ%ﬂq w&ﬁ[‘%@% f?xd?pgr#den%y o’f‘?h%ggéﬂ%ﬁ Al O)adlr%%?l nyl
can be i soqui nol - Bigrh,ori @o@g} alkyll-n 3-yl, i soqw noI in-4-yl,

" isoquinolin-5-yl) i n-6- U|no i or _isoquinolin-8-yl.
In addition t bel(hg%ggﬁ@etw% éﬁ’%ﬁ%)néﬁ( @“Pﬁ\éb%%%tﬁ!%ﬁ?'\ono‘ﬁc%& ed for

~qui rgg i nyl and lSQﬂsubthted/indeFeeré)ntwo&ehé@hwheawmbldrnyl and
1,2,3,4-tet rahydr0| soqgui nol i ny can al so be bonded via the nit r%gen af ons

in 1-positi orP-and (Bafosrivonvhered Ryl upsubstituigd eranensydp@r trisubstituted

independently of one another by R*,
R"™is fluorine or chlorine,

Ryois hydrogen atom, and



PCT/ EPOL /138p Unl ess stated otherw se, and irrespective of any specific
substituents bonded to groups Het or any other heterocyclic groups which
are indi Cw(?&/-{??ﬂt he definition of the conpounds of the fqidqmikhsssihe
group Het "can be ‘unsubstituted or substituted on ring carbon atons with one
or nore, for exanple one, two, three) fqur or five, identical or 5
different substituents |like (C,-C8)-al i , in particular (C -C4)-alkyl,
(C~-C8)-al kyloxy, in particular (C -C4)-alkyloxy, (C--C4)-alkylthio,

hal ogen,,,nitro 1. N0 == | aml i | am no
trif?uor%ﬁ%tH§?§5£%$#¢G%§g%%ﬁﬁ%@%ﬁxﬁygiﬁgg?%égﬁb&ﬁ§é§%§y@%%é¥CA)-aILyl such
as, for lexanpd dgiredtponoxy (@1-By)alkyled- hydr oxyet hyl or 2 hydroxyet hyl,
" met hyl enedi oxy,. et hyl enedij fo I cetyl, c : jsnosul f |y, s 10

ot hyl Sk fony erdaRR 2o e o, kG Bt RN R s Gy
. optional ljys suRshi et -RPECYD)-OQEiGalkdyyorsps ClO RO Heheny, benzyl
optional |y substituted in the phenyl group, benzyl oxy optionally
substd t uMe®l ihydregengiemyPNgr oup, etc. The substituents can be present in
any. desi gegnPRSLtd ABePLAUAFSf bRakndtet ARlBoaPLRAYLLmeRRAI LS. O course an

0X0 group cannot present“in an aromat Ing. Each suditable ring
nitrogen atomin a 15 group Het can independently of each other be

unsubsti tute [ carr . r tjd: by r 8
carry o DuigErfredie FnpLErRE b B R R 5 A S obou®.
met hy: Oﬂg)qoﬁ tmlyah onegfn maalafltdnypc&lglds_tdfthﬁfgdnpllaeﬂi}slindﬁplea?ymt-df(ﬂﬁe Ereanmlgofithist or
exanpl e benzyl , optjaona substituted in the phenyl grqu .

Py Bk - 990 SR PITo I AL b S A ST K B3RS A ISTOURSe FSRId RS

anot her gR&gtostrs huniird ¥t Whidhodn Sdcup Ard elansdHckan e @8mPoNde, of the

ani nocar bonyl, (Ct- C4) - al kyl oxycarbonyl) etc. In general, 1n the conpounds
of the fiormuled cenpieidenfical Pedife®™cl es can al so be present as N oxides or
as quaternary i OiE, i Chi faxide or
to the sul fon'Aés.S %@e%%igéﬁ;ﬁ'@g tetra %%8%!@%%%%%8?% rﬁééﬁj
present giresaBbol tecidussrvatiphl can bedingdr, i.es sttaighbbehain,tdribsanghed@ndnyhich esi due

1 1 ox B B BRSTB R PIcle A8y S5 B EREM s B AR AR B EE oY esen
ina s pegituntts. fastter dhe ¢érmi BiRylcEBdTdscinfexprsslyliaclidessaturatepgrdestdsy of
ot her groups Het be substitut ec;‘sllt% substituents selected . fromany desired
subgroupW8€a§ HesalyiRdeq SipuRE VG \éﬁr GoHBP ORI Yle ?frf“Pfr?ef%r@@mpﬂ‘%/Bﬂe'of t hat

group. 3vdHH tRERNdbShIEIb8ALS BRd/of M boifds, Breviddtethel the@duBR batdefpeabt y
fluorine, chlorine or bromne, particularly preferably chlorine or brom ne.

Opt i cal | pcalediwibincacydic alkd Broyp inseigh a mannas thd@parpaatiesystem resklie A | can

i nd nd i } s i i he
g il ¢ B 121y SO AR 08 e e B80T
present fon extvapledn mnafkyboxyeresidaat o alkyloxygarpemybrasidus: afrasoawladkybresigie: he

formof @i xtures i . i,aster N the
form of iR bHeS 2t SRR ee ERbRrIEN S b oF B 8 Bhtonrt CnRATMANE cna
m Xt ur eseiblyl, eropyt, ibatyr serdgd, hedy, ety or petyle thll eisbarers pbalbthemsd residues,es of

di asterepners. Th i hvention conprises m xtuyr f rr of nore than
L st er BOPGEHeSS0UR. (B S W eloPberiianeoPatiiy 2-cumely L, 2 TRHSe e

st ergoi sthﬁyl%éhtylh%oﬁbxylyéeeﬁbutylnté‘rﬁﬁ@tya bsrt-pomplosesisugf, témeufypomere | can
be present as i Soners or Z isoners (or cis isoners or trans isoners) the
i nvent i oReMEl at es both to pure E isomers and pure Z isonmers and to ElZ

m xtures in all ratios. The invention also conprises all tautoneric forns
of the conpounds of the 10 fornula |I. Diastereoners, including E/Z isoners,
can be sbpsatatatet altyloesidaes ack, Vorexample atkeny) resisiues sanipbe virty 1-propenyl,

Cust omar o ARBRLE BT 22NN By ER SRRy Apst o ri SrZReRESS, Y,

or gs oput idbaxen%]/BOrf QB-pelmleHdhérwl Jor aumsgr@bidhzﬁsumamétwmls i ﬁtrwlr :%pmayr?sé
Cai 1 . o ; = , :
compounds® BePEREN 6 et - AR 8 eSe Bn 868 PRemsairaRn G gey e O

st er eochegmpggigliby uniformstarting materials or by using stereosel ective
reactions. 20 The choice of incorporating into a conpound of the fornula I
a building block with R configuration or S configuration, or in the case of
an amno acid unit present in a conpound of the formula | of incorporating
a building block designated as D-anmino acid or L-am no acid, can depend,
for exanple) on the desired characteristics of the conpound of the formula
| . For exanple, the incorporation of a D-ami no acid building




25 bl ock can confer increased stability in vitro or in vivo. The

i ncorporation of a Damno acid building block also can achieve a desired

i nc~~easeywy oFRGiease in the pharmacol ogi cal activity of theeemesnd. In
sone cases It can be desirable to allow the conpound to remain active for
only a short period of tinme. In such Cﬁ the incorporation of an L-am no
acid building block in the conpound canv*al I ow endogenous 30 peptidases in
an individual to digest the conpound in vivo, thereby limting the

obser ved RS OLONE ahGL/eapBR oo B ARk Slnfiihb £ S AT 21 Pon i

anot her dwbdrdatbgwshlkecdycfopmpys oyolobiityl) catlbpentylor Ry clohéxyduwiich ean calso/be:e

e Rhshte e AR, PlBSSReaes vl pinsPs o sA e - 8T

_ char act edyichhikgPgrolis lilex 35Péxandplé ac\y@ro@bh@nﬂ S eRheReM tin befbdnded vefahy ed
conpound "of the invention. Physiologically tol'erable salts of the conpounds

of f&r mAaPIn aleE:.nontoxi c salts that are 5 physiologically acceptable, in
particul ar pharmaceutically utilizable salts. Such salts of conpounds of
the formula | containing acidic groups, for exanple a carboxy group COOCH,
are for @keouse satyklid alkyiegralip bas tecontainl & dddshthreacatbonettamssand ansuch as

it s w Tieeho 8P PRl Broo B RN 08 chif nfi ThE S ReLB RS, °°

t et r amet(QyiCaratigl iso be uh@etstéocaas tyrhpnsingi amongeotters; sedtusstdd facmw(@t@e)w th

G iy | R AL BRI R U SRR e ik DR s rrkena i ne. or

Lri s (2-dat RSB barbis ikSes-C MM RSOBRiehatol Bs CBMpFSMBoHABRGOT the

formul a | or exanpl e amino groups or guanidi no groups, form acid addltlon
sal ts, quheréxaafpw eyelic Iﬁ@r'@ahﬁll&yla@ndjBn%ﬁi@ﬂ@t@s(%ﬁf @HM bie (Caei)calkenyl
hydrobr & ? g | sulfuric acid, nitric acid or phosphoric acid, or with
organic cé Bof§ I'C ‘acids and sulfonlc acids such as formc acid, acetic
aC|d oxalic acid, citric acid, lactic acid, malic acid, succinic aC|d

| f d
{ e o e ds sl thnss, tog FREIkY] G ¢ FRbrqes e e tetiated B O |
whl ch sndwbdrgudmmbwmﬁgh?e;féagg?@tc ngjwmmﬁ@mmﬁgdk? ggggiemnefaobr exanpl e
n n
o for hsRcres A o iR ke et e pietc G aklenrs RreeprtudBnCe-alkyl
| nvent | agsiaad s FHRTEMMIBrGHy, r 9 Tbt |, iSBDNRescell AR (Bt skt orary

met hods known to those skilled in the art, for exarple by combining a
conpound of the formula f with an 25 inorganic or organic acid or base in a

I t : i
exchinge ety SRRk, s aiiile BPanf e S BAEIAIRI MO o
t he f or rgrbapd wImh(ane ingiicaded i the detnitippihel comipmainty of tledioabildailt glkylar e not

di tly I i I t I
s’ nt erciithefRuRdsReral 2R Iy BAT R ShbFfe b or® Guidlet Bl FameMofene. o
c ?npﬁundwlocv‘r thr’eel identica nsuglafeIerﬂ lrstjasutsiras tAnr;gkmmbEsmLﬁtfoe‘nw ptéssnnhepar ation
(0] SI1 0l 0gl Ca ra e salls e pr I nyentl on r I nNor e

hel uecsRuEE) gk 68 Gret o Bantent nant desr i PaSTion pisrsbibel Benydr at es
or_2gduiubeiutith bsoot Bad to WPuAGDTEIh6iBod3. EXEFSES %Ié&@s‘iﬁute&%&w nvent i on

al so includes derivatives and fications of the conpounds of 'the formula
|, for oRaiAgeeare Wy ugsidues @t\@l@tﬂéane@r merefar @E&I@W'eﬁh?sﬂr@l bydregen ptoms

tol erab'&‘rF‘i’Q;?léc‘! INIfI‘?FIangén"éI%rstaIﬁ BfRfLIE NUBAAPAbIIes of the conpounds of

the formula invertion relates T n particular to prodrugs and
protected fornms of the corrpounds of the 5 fornula I which can be converted
“into co oun of t&g for cal ,condit Sui tabl e

under,
pr odr ugs I?%o%o’ 8Iﬁ¥8§c ato 1I9emIeB'Ibr?E€I(% BO?IgII%ary(I%%pcrgﬁrﬁ % ified
) deri%atlm@mpbé phéreyl oongpthpids of the fornula | having properties which are
i nprove a desired manner,, for ex | e th respect to solubiljty,
bi bava | B8 010 QLR o enesiberes lkingm coBAs 8né g Frenlicin ne
art. Morgosgtaairechdtétoatdms taersitsl@L-ch@-aryl in which one or more of the 5 to 10 ring
carbon atoms are replaced by heteroatoms such as nitrogen, oxygen or sulfur. Examples

are pyridyl; such as 2-pyridyl, 3-pyridyl or 4-pyridyl; pyrrolyl; such as 2-pyrrolyl and 3-




10 to prodrugs is found in standard literature |ike, for exanple, Design of
Prodrugs, H Bundgaard (ed.), Elsevier, 1985 , Fleisher et al., Advanced
Dr ug Delrwe(rgzéjf y ews 19 (1996) 115- 130 or H Bundgaard, doiagsiQis7yhe
Future 16 (1 )" 443 which are all incorporated herein by reference.

Sui tabl e prodrugs for the conmpounds of the fornula | are especially acyl
prodrugs and car bamate prodrugs of acyl1 tabl e nitrogen-containing 15 groups
such as am no groups and the guani dino group and al so ester prodrugs and

am de prodrugs. of car no M| conpounds
of thepf@r”r?r}gaf |'yl ﬁ% ?lm %ér B‘?%gtbpeiér‘gmég%g%yt{’%ﬂﬁ ﬁgr@e}c’)qe orrprmre
for exannligazeng, Wraiom,, o*&dryﬁzgﬁfkaablqhmrazolyu isoihtpEzolyh ttetmazolyl, rsyrngrybups are
repl aced wi th an acy or a ca e { erai |

(Cl- 06) - ré)rr@mdxwar'em rncgfﬂu'ﬁoms‘a'r 'é(l:;?ﬁ*tju‘ P oisgyiBRIVESTe
groups k%_(m@@yhy]pr odrugs and car banmat e pr odrugs are, for exanple, the

" groups - d RP20-CO, in which RP i s hydrogen, (C--Cps)-alkyl,
{CS-@B)cycIoaI kyI (C3-Ce} - cycloal kyl - (C~-C4}-al kyl -, {C6-C~4)-aryl, Het-,

(Cs- C-a)pgl % Ry 519?1)@[" ﬁde’th&vﬁ%e(&r Cg%rk)até‘r'nktlﬁlw @rﬂﬂe&%r%bﬁﬁbd?o?m@s the

rreanrngs in e ex tiron of hydro 25 A further
enbodi ensattiratédd dhengateratsalt 5- |tu\6ernembar@rreopm&}@haugetemcycherm@rqi@@rtd@ya’pl t he

or oar ugsPPaRuSyRiiihe; PR oR HpeBefl Hil AT dptinelafgpeas o oY b

whi ch thm,mﬁgm{& 30 of the fornmula | are obtainable and which conprise
carrying out one or nore of the synthesis steps described bel ow. The
conpounds of the formula | can generally be prepared, for exanple in the

course Oofh@idrRINGf @edts t&&@ﬁ&éb;dryélrc &bdlyc?&ﬁﬂ@yo%cérh@w Risid¥ 1 Hi@wBaEBES Whi ch

can be derived rétrosynthet from formula I. In the course of t he
pr epar at omcaj‘bocmem@mpmenbma hes & 6pRiupater pi elegtan g¥sternin g (GeCre)-

advant a 4. J ] ptroduce
functi oﬁg&%ﬁ%ﬁ‘&sﬁ\\ﬁﬁi cé%couﬁ\gﬁ%@d lltao éiggi’rér eCBLI Er)geaa I&%ﬁg&i‘e\(cﬁ?g reactions
in the reshtetiave phgmil hesphthydt phenyiyl tfuerdérot or afithpaceovlc Solesgistalpd whi ch are
| at ey_ con ertedrnothe desi.red functiqn oups r . tq tenporari bl ock
func{ﬁ ong eEfY'ﬁ%rp%“c{)'{feﬁp‘?ﬁtWFé’é@Wépﬁ'@%iwtﬁéﬁwﬂ?dﬁgérﬁg?% @@ﬁb F?}e[esr s

pr obl em ingiatedsihitaé sfifSorrbEthe’ompoukd®evnthiedoinnes ¢ @ilirebigdes ot dabeanapsle (see,
for exanple, Geene and Wits, Protect IE?\r{%SG ou S.in Org Bﬁﬁgfgﬁm esi s,

W ey, 1B0enY. nanbthykaniesenys cat Basne MhgHRst e & Ry Ao
groups ré)%r”ﬁf/gtrflr Ce%ﬂev‘m&& thade, lRinBEal R dffnfIsuBstit¥nts EAHS Fdsiduesidan

exanpl e cat %sr ogenatr on, into amno groups and ani nonet hyl

gr oups, bebpe@ed vielapy desied positien,gnlip substiiuted seyl rresreue%@%@ﬁr%n@fcaa

sol i4h ph C he 10 solid phase stands for the renoval of
t he &ot ggfc{c\egébdrn Anﬁ?&’e%&%d&égﬂg such techni ques is known to those skilled
in the art (Burgess K (Ed.) Solid Phase Organic Synthesis , New York: WI ey,

i 1yi pol s eEes purie A kreatrbRE or 8] BeBE sl LB e o,

mol ecul egrcﬁrpelvﬂﬁmedref.ﬁarehrehnﬁ theegefitlon dftieatompbunds of th&foratulal, | at er st age

iof the synthesis. 15 For exa Ie for t paratiqn of a co nd,of the
formul a ﬁz%ﬁ 'Biﬁ"lt%m?écﬁ'l‘ Bélpr%?en”trt)ﬂe hﬁt'mgawrgroups are, ?Or example, (I(IP' 8)- alkyT

25 in particular (C4-C4)-alkyl, such as methyl, ethyl or tert-butyl, hydroxy, (C4-Cg)-alkyloxy, in
particular (C4-C4)-alkyloxy, such as methoxy, ethoxy or tert-butoxy, methylenedioxy,
ethylenedioxy, F, Cl, Br, I, cyano, nitro, trifluoromethyl, trifluoromethoxy, hydroxymethyl,
formyl, acetyl, amino, mono- or di-(C4-C4)-alkylamino, ({C4-Ca)-alkyl)carbonylamino like
acetylamino, hydroxycarbonyl, ((C-Cs)-alkyloxy)carbonyl, carbamoyl, benzyl optionally

30 substituted in the pheny! group, optionally substituted phenyl, optionally substituted
phenoxy or benzyloxy optionally substituted in the phenyl group. A substituted aryl group
which is present in a specific position of the compounds of formula | can independently of
other aryl groups be substituted by substituents selected from any desired subgroup of
the substituents listed before and/or in the specific definition of that group. For example,




0O ~,Y Xl R~QX~Q~/ Rin which Ro, Q Q, X, are as defined above for the
conpounds of the fornmula | but 20 functional groups can optionally also be
present i Qdhgychig m of precursor groups or can be protect gbypiRfigctive
groups known to those skilled in the art, e.g. an am no group can be
protected with a tert.-butyl oxycarbonyl, _group or a benzyl oxycarbonyl group.
RI', RL", RL "', RL ~~~~) are defi ned 1ds hydr ogen or as Rl which has the
same neaning as in forrmula | but can optionally also be present in the form
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di i sopr opybggpRodi i m de. The activation of the carboxylic acid function may
al so favorably be carried, for exanple, by conversion of the carboxylic
acid group i nt o] the pent afI uor ophenyl ester using dicycl ohexyl carbodiim de
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of actlvate rbox I'C aci erivativ
monocychc or blcyc]ic heterocyclic ring system. In monocyclic groups Het the
heterocyclic ring preferably is a 5-membered, 6-membered or 7-membered ring,
particularly preferably a 5-membered or 6-membered ring. In bicyclic groups Het
preferably two fused rings are present one of which is a 5-membered ring or 6-
25 membered heterocyclic ring and the other of which is a 5-membered or 6-membered
heterocyclic or carbocyclic ring, i. e. a bicyclic ring Het preferably contains 8, 9 or 10 ring

atoms, particularly preferably 9 or 10 ring atoms.

Het comprises saturated heterocyclic ring systems which do not contain any double

30 bonds within the rings, as well as mono-unsaturated and poly-unsaturated heterocyclic
ring systems which contain one or more, for example one, two, three, four or five, double
bonds within the rings provided that the resulting system is stable. Unsaturated rings
may be non-aromatic or aromatic, i. €. double bonds within the rings in the group Het

may be arranged in such a manner that a conjugated pi electron system results.



are also indicated with details of source literature in J. March, Advanced
Organic Chem stry, Fourth Edition, John Wley & Sons, 1992. The activation
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sol vent s appropriate w ddi f or _e

ot asel e TR Ok ks el Al Bp o iRBerst {7 Rttt ef oyt o HRARAE:

did 3 opr pyroghin @Qidmfdeetfdd@Llef‘t@ﬂS?Ingﬁatcﬁ?ﬁg/,ﬁBHahF/rﬂ:}QSTn 4 grbep Hesthusi ng |
product 1s a conpound of t ornu ic uncti o ups can al so
be presetfMAriFerd W&?@fﬂ%%@@ﬁ?@@?ﬂ 8 W@?h sFP% @&%&&sﬁc by

_ protect 'w&e@)&%le@coﬂnboeéd b m/%rstrr@ncﬁe%a i s & %@lﬁpﬁneﬁ{be‘ﬁé&ﬁ% 2A8 cBB®UPS are
present they are then renoved known ne (see G eene and Wit s,

Pr ot &ct | MemBetagyig, o @vgéﬂnemgwqdrrmsdn twsrcéy arcsna’tggqroypsm a gaieretens n

the desig e AR oup
pr ot ect eJ% th] 'Hg% rrﬁa&%ﬂ?am er ané'lnzéhé%mﬁcgjrar éoa?lilam%§aam dy Fe?e@&%gzt%f
pr epar edhasusﬁmma‘ry berm Iaeiamauyidortwmctpatbtl’mcdefwmogs(amn explanadions abeexiamyy

i roacetic |d or tert.-butyl oxycarbonyl protecting

t th t
[:jregﬁp!soc W"%ée‘ﬁ {pelaetbgpnfersggp @Y aRPh trifluoroacetic acid. If desired,
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XI) X %ﬁfaromﬂes fipen whish Ahearayp Haticap e desived @Fﬂ)aﬁr'@'a%gx'f%séz%tl@ﬂq ed in

the art J c i John
Wiey & Qe i liihe, dO(GRHAIE e e DA a, itk e o Vo

Publ i sheisethiamels, Y $-tricpeip, 1, Zhdriazot detrarole Pyridine ppyrgrihidpyiam pyodazine
Sor A TBRIAERS, bABLRL! PomDingN SMNDIe, § PEQINRC a0, B0

coagul ation enzy act ot "' p T eurar
hi ghl y at#itkiazineht B|3-tviazinef 1/2a&tr@zinéa , Wzmeeazemneﬂ 2 -ciagepite, Jrdbt ease

i nhi bitors_inasmnu as 1 he not btantlall i .Di the ctivity of

ot her pryfEeRlRg %B%eplﬁ]ﬁl %‘préoﬁofrsd%r%?) B@Fﬁa@d Fﬁ'ch'QB r\‘/‘?ty:?lof t he

conpoundser@bdioRelef MidaEbIa, bertAnida@oldebeiztxaLsle, Beizot e qurhdlm'ehe assays

described below or in ot her assays known t o WO 02/ ~C~l a9 27
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25 pyridoimidazoles, pyridopyridines, pyridopyrimidines, purine, pteridine etc. as well as ring

systems which result from the listed heterocycles by fusion (or condensation) of a
carbocyclic ring, for example benzo-fused, cyclopenta-fused, cyclohexa-fused or

cyclohepta-fused derivatives of these heterocycles.

30  The fact that many of the before-listed names of heterocycles are the chemical names of
unsaturated or aromatic ring systems does not imply that the groups Het 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, the group Het can be saturated or partially



those skilled in the art. Wth respect to factor Xa inhibition, a preferred
enbodi nent of the invention conprises conpounds which have a Ki sl for
factor XaudghyRiid on as determined in the assay described gl ey W74 h or

wi t hout concomtant factor VIla inhibition, and which preferably do not
substantially inhibit the activity of ot her proteases 5 involved in

coagul ation and fibrinolysis whose inhilBition is not desired (using the
same concentration of the inhibitor). The conpounds of the invention
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prodrugs. For the production of pills, tablets, coated tablets and hard
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29 PCT/ EPOL/ 1387.1 pharmaceutical preparations normally is fromabout 0.5
ng to about 1000 ng, preferably fromabout 1 ng to about 500 ng. In
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physi ol ogically 5 acceptable salts and/or prodrugs and to carrier

subst ances, the pharmaceuti cal preparab ons can contain additives such as)
for exanple, fillers, disintegrants, ders | ubricants, wetting agents,
stabilizers, enulsifiers, preservatives, sweeteners, colorants flavorings,

a1 omat | 26 5ec LGk GREHIse SR SoctBU E Sty SHRSANGRG SR B0 growps

sol ubilize or ‘achieving a or al t he
~osnotic Iﬁem'sanyeath@daétemyd]& grgeps which aamtndmatethnnttbe dﬁﬁmﬂonaﬁtf&l so cont ain

two or nore conpouynds he . fornmul a, | an/orthjr si ol

t ol er abl @@%@WS&E@? erél trk?rgfﬂl"ﬂg‘ft Cath 8598” ﬁgﬁééﬂt&?ﬁ@&ﬁ OB égar ation
. cont ai nscdrden BfonfPWRh SABTYR Witstts, fof eiélﬁplfeWneum lthrbeefoﬁﬁbeﬁ\ve Gderfitaltdre

i ndi vi dual conpounds can aim at a specific ove Ehar macol ogical profile

of the phifieieatsuhstituants HikpEra®dakyl, F"Ebpa"é’féalﬁf)(% Ce) A niGr-earadioyolfpound
with a ?O@aﬁér\a@r@ I&&, ﬁ!& @C)tél [BHaldGel HIPbNGHiINY K Eb‘ @420”9 acting

conmpoun |I|ty permtted w h're pect to the
choi ce oélkydmamc'rwlﬂhms llka acafglaamn@dumomthyhénfftmrmeﬁwowyamydms/ axgr eat

deal of f th
compoundUERBAGT A Sl fs S8 PR AR R ERn T T BRI iBRE RE 2SS O e
Furt hgr r’rhri]yd?pxylelfhyli,dd?Pylﬁmefi@xﬁhethﬁasﬁ@qef@rmynl (amadjl,aiyaghmmmtm#fmyl and/ or
its i i ol erable salts an r S odr ugs, )
har frhc ooy LT Sl eilh aaiiaer Eenton (S abboRyra B3t ylegptionally

t her apeugiysatuidd Bherl Qfmwhaw smk.{de@ﬁﬁéﬁo&y zﬁﬂb;ﬁlﬂn&lw eébstmhe@m Ples of
factor Xa andlor factor Vila th econ?ounso e formu and their

physi ol ogfienel grpuPoP@RZiRXy apsippallyssips Wiﬁdr'npﬁ'ﬁ%ﬁhﬂ@é JERUP, @%Jﬁ‘&lﬂ%s%tuﬁﬂtébl e
for the &é}%@pyes%ﬁt mﬂﬁ}ew pé&.én wqyaqhaf! bl mBlacaR fe @ts‘?‘@f'c\’ﬂh?s% of
or rol e

factor Xa and acto as an undesired extent, or
whi ch caan baw graadpl ganpet benpraﬁentsecarb@romahc bingi lRact sigtadle rieg nitropen ataae inoa

Vi | d ing.thei | Vd f

cur &5y SRERRE G g e B bRt os nubefuRact 8 b4 T TR o
i ndlt hei ][ora?tnl b@vfubstzmtd@m éafbrmabiémbsgn}ggmul@ @- Cﬁ&lkynhorbemmmeqa )salawt i\(a
andl or factor | uences bl 00 c i on ol ysis e
corrpound%“‘%.'i‘fastrﬁéth‘yg?r X pri‘?ﬂﬁ”t’ﬁé??t't‘btﬁ%’gﬁﬁ;’jg&é%ﬂw {E‘t‘gl’f)e?l ¥ @r ?'PBI’ and
their pr@&*\’z‘yg%p%r%@ed%%ﬁﬂukéd nﬁlﬂhé ahé@yl GRSup! ﬁ?@r@kytgcpbg)oakglgmbﬁ 'aQQfor or for

t he therapy and prophyl axi s conditions in which the activity of

bl ood coXpmele |2dwd§9>gteéiwl paC@;aé opapeiher eyl BeiiPamalindedionyPranogiar SUB@nx}m. ch
d
can i@vogr%'ab .ﬁ%dﬁ?ﬂdﬁﬁﬂg@ g@Y m;%?*&%flg;ﬁ?i gggw Qﬁé Néh tH ¢ ngdoutn?gof the

preventi eviatio ase WO 1172/
PCT/ EPo1fmr38m-lIutsmgemh\etgzmvclehearmIatsocbeomagantasuMﬁx@yspems|cwatee@art¢§élt$)y t he

physi ci & u t

reducti Oﬁingféu?ﬁﬁ%ﬂgﬁsl %a} lg‘# Sgh%gatt%g%b%@%ggl %%gé LJlf8ﬁepar I'C %reeé(%ﬁme %n

i ndi vi duggtrahigrotidkeriyhregidud mgy de peéémthis\S@S«'ﬂlinmtétraﬁydthdeoasudué opa a

physi ol ogically tolerable salt or a prodru her eof

phar mac e{?ﬂqr@%{pxgm taqs.écs)qq)lﬂ@afgmmpléql%fﬁgl mgy Ee present as%-oxo-thlomorphohn-4-

25 vyl or 1,1-dioxo-thiomorpholin-4-yl. A substituted group Het that can be presentin a

specific position of the compounds of formula | can independently of other groups Het be
substituted by substituents selected from any desired subgroup of the substituents listed
before and/or in the definition of that group.

30  Halogen is fluorine, chlorine, bromine or iodine, preferably fluorine, chlorine or bromine,
particularly preferably chlorine or bromine.

Optically active carbon atoms present in the compounds of the formula | can

independently of each other have R configuration or S configuration. The compounds of



Conditions in which a conpound of the fornmula I can be favorably used
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as an anti coagul ant outsjde an_i ndivi dual For an effectl ve anpunt
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sanpl e t R Rr&YENt coagul ation of the blood sanple. Further, a conpound of
the formula 1 and its salts can be used for di agnostic 5 purposes, for
exanple in in vitro diagnoses, and as an auxiliary in biochem cal
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Thus, a conpound of the formula | or salt thereof %E@ pr obe
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can e used as synthesis internediates for 15 the preparation of other
corrpoundsgildlhull@)agtbiqnhl%ﬁo ofn atieve pHasiratcipaicasapr deeredee im§eedi ent's, which
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30 peptidases in an individual to digest the compound in vivo, thereby limiting the
individual's exposure to the active compound. A similar effect may also be observed in
the compounds of the invention by changing the configuration in another building block

from S configuration to R configuration or vice versa. By taking into consideration the



the follow ng exanples are intended to illustrate but not limt the present
I nventi on. Exanpl esAbbrevi ati ons used: 25

tert-Butyl ¢4y or omet haneDCMVDI et hyl azodi car boxyl at e DEARY EmQR5EARY |

azodi car boxyl at eDl ADN, N - Di i sopr opyl car bodi i m deDI C30

N, N- Di i sopropyl - N- et hyl am neDl EAN, N- Di net hyl f or mam deDVFDi net hyl sul f oxi deDM
SQO- (7- Azabenzotri azol - 1-yl ) - N, 22 B

N, N , N - HATUt et r anmet hyl ur oni um hexaf | uor ophosphat e WO 02/ ~G1S9 32

1- Hydr oxy- 7- azabenzot rj azol eHOAt N- Et hyl nor phol i,neNENMMet hanol , et rahydr of
uranTHFB“ﬁ‘i"P@‘I’\?@%QE@tSi‘@egH?WW Pﬁﬂ'”g tﬁ%éﬁS‘(ﬁ%&C*ﬂ?{aFW&g/&%‘i’f step of

the Syntéaé%gﬁe Qfa\dr a9 BRAHEECHEMIBH, bf W Foqfred tbinbdGh@ BE®iel ifvéitiod, or aceti c
acid was used, for exanple when trifluoroacetic acid was enpl oyed to renove

a tert-butyl group or when a compound was purified by chronmat ography using
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conp&unchysivlagitadly medeptable] @l particularqoranecalticalinutlizablesattsoSuah salts ofof t he

acid used, for ex le in the formof. the acetic acid salt, ar
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(S) - (1- Gaobariare e vkamipreslkali mefal ghits éBalkaineLatthdhetl salts gingnys 3oditirnoxy] - Sh
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HO\ ~ G%'JIS»\R%S%WS-%#F@/’H?_%&@SJ%ﬁ?ggéné(%?'&'”& P3is: 88¢ fSOorRRltE Wy of

3, 5-di hy K@%Yc%%ﬁl?‘t&e?a%‘l&'qﬂxﬁe’?ﬁéfy%ﬁrﬂ@%ﬁw bhaksudRss adepsethPathridnighl ol 20
al cohol 'and the vial was closed and cooled to -20 C. To the cold contents
of tife rteaethgammeniumasnd geiddadsition sefts with aemonigiang physiokgieallyyplarable i nge
t hr ough T | A HW@ : r o) Lenperature
and agi t%ﬁé@efﬁw i%gﬁglﬁ?g%é[tﬁg\a@r%l dmhg%enedqr(':@trgtcl,?\f‘yﬁ%nl%é’aentggalgfH s"t‘%ontents

t r ansf ertrietthylapniae, retiavtbldrotrtecorerds-{ 2-hgdroxyidibyiwhine nBasia graupsmoathinediiorthe

reduced pressure gﬂ%xft he 35{ dual S%I id was dried ungﬁer 25 red]ucl%\(lj%:p essure
over  pot SERAURCR PlMBCHEUfd o6 EEamBIE ABInG Tradhs I GHEDITRYGIHBRLIIMAY Laed

in the samrRMURIN, Y BkASbieowit PBRgatid Sadd slichr 4 eydroctilbfic a6iti] lydroBieenipr oduct
was anal yzed by HPLC and had a retention time of 3.65 on 5 cm Cl8 reversed

phasé® cAdfmsulliisagid omiricaadd er phosphatie AfiA. o Wit PrgaRicasRPXHIC IS8 sol vent
A) and O%b% t4al oa%&e by gl : Il was
char act gsr"ﬂf%{ig y' CgI-dlﬂ%'IQII\%{I% f%%c} 6Tab§n@V\%dlg’2§)Jf?§Lggg_égﬁg&%Eg?@%/eald%gﬁg%o
MHz) : 8 acidy.s8gcifis, acki malpoigecics penzaic adid( maleic apiddiumegiciasid, tetaggacide (m 1

H: 5. 16mgth%ﬁe£mon?c|_géid ér Bﬁélﬁe?gmnicﬁd. Compounds of the formula | which
simultaneously contain a basic group and an acidic group, for example a guanidino
20 group and a carboxy group, can also be present as zwitterions (betaines) which are

likewise included in the present invention.

Salts of compounds of the formula | can be obtained by customary methods known to
those skilled in the art, for example by combining a compound of the formula | with an
25  inorganic or organic acid or base in a solvent or dispersant, or from other salts by cation
exchange or anion exchange. The present invention also includes all salts of the
compounds of the formula | which, because of low physiologically tolerability, are not
directly suitable for use in pharmaceuticals but are suitable, for example, as
intermediates for carrying out further chemical modifications of the compounds of the
30 formula | or as starting materials for the preparation of physiologically tolerable salts.
The present invention furthermore includes all solvates of compounds of the formula |,

for example hydrates or adducts with alcohols.



(b) 300 ng of (2'-chloro)-Chlorotrityl-polystyrene resin (0.39 muol s;
loading 1.3 nmmol/g 5 Cl) was treated with 4 nL of dichl oroethane and the
resin V\/as“J(,erfm £ swell at roomtenperature for 30 m nutegcrim@sshyent was
renoved by filtration and the resin was treated with a solution of 227 ng
of 3, 5-di hydroxy-benzoic acid allyl ester and 0.4nL of DIEAin 5 nL
anhydrous di chl oronet hane. The resin sd8pension was agitated for 3 to 4 h
at 60 C. The resin was washed with DMF (3 tinmes), DCM (5 tinmes} and DVF (5
times) 10 and used in next step. (c) The resin fromste b%é&s washed
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(d) The foremiia | ivhizh cheaie ¢avened istusioapdedds of BENbmmda 86Bdemphyfsiological
1, 3-di rreth Ibar u 28 aci d s added (i n &‘h [ nce qf 45 of Pd
(0)(PPh:~5’Pn UQR%s té&&o‘?f FH@@fP'é (PORGYEAE Pb e&ﬁ&“@@l’ta‘?e edfaline hour at
roomt erm@dlf?édlﬁéhvaﬂ)@s §pﬂhé%trnpe@$.dé RFthegarmal Ihbtnhgtplr@}jbrﬁé@lwmﬁ drgsin was
washed with DCM and dried. (e) Dried resin fromstep (d) washed with

DVF and I®ggjyeddea desired manoer fgsemmlaumﬁhﬁgsmltﬁgswb' Ploaﬁaﬂa@llémm of

D C. Th%u?f}?nr‘ttf%ﬁoﬁgdtré%\8\%&8'ih LGS trnsh. % e‘?élled information relating
(S)-am - but oxycar bonyl am no-i m no- et -pl peridin-4 -y? cetic
aci dOnettbprodeegsis foarsd mckiamﬁaraméeratw;e fikes dierpaxasipde Dmragﬂ Peodewpd, &6t. 12 h.
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acetonitrile and crude product purified b onh reverse phase C-e
col dén. growws 9zh, ap1arsmosg¢omsrambme gqagmdmgw&ndoaigo gefRt arqﬁrm@f amé desired

pC;(r)g;(r:nt rﬁwgglppaﬂhir rdin- é)i()&?@clds&r?gp% g’hgshdﬂa)&ﬁé ngésgﬂgw nds ﬁf- - hydr oxy
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or a carbamate, preferably a (C1-Cg)-alkyloxycarbonyi group. Suitable acyl groups and
20 carbamate groups for acyl prodrugs and carbamate prodrugs are, for example, the
groups RP'-CO- and RP?O-CO-, in which R” is hydrogen, (C4-C1g)-alkyl, (C3-Ca)-
cycloalkyl, (Cs-Csg)-cycloalkyl-(C4-Cy)-alkyl-, (Cg-Ca)-aryl, Het-, (Ce-C14)-aryl-(C4-Cs)-
alkyl- or Het-(C4-C4)-alkyl- and in which RP? has the meanings indicated for RP" with the
exception of hydrogen.
25
A further embodiement of the present invention are prodrugs of the compounds of the

formula I, preferably (C4-Cg)-acyl prodrugs and (C4-Cg)-alkyloxycarbonyl prodrugs.

The present invention also relates to processes of preparation by which the compounds
30 of the formula | are obtainable and which comprise carrying out one or more of the
synthesis steps described below. The compounds of the formula | can generally be
pre'pared, for example in the course of a convergent synthesis, by linkage of two or more
fragments which can be derived retrosynthetically from the formula . In the course of the

preparation of the compounds of the formula | it can generally be advantageous or



phenyl } - et hoxy] - 5- hydroxy-benzamde Nz HN N HNOC / C HO\ | O Br
(a) 4-Brono- 3, 5-di hydroxy-benzoic acid allyl ester 10 This conpound was
prepared JneRess!y to 3, 5-Di hydroxy-benzoic acid allyl gg4@fpol/Bsple 1
(a)], however 4-brorno-3, 5 di hydr oxybenzoi ¢ acid was used i nstead of

3, 5d| hydr oxybenzoic acid.'H NVR (DVBO-ds, 350 MHz): S = 7.04 (s, 2H,
aromatic); 5.9T 6.06 (m 1 H); 5.25-5.3% (m 2H); 4.73-4.75(dd, 2H). 15 (b)
The title conpound was synthesized anal ogously to Exanple 1, steps (b)-(f}

ththfII di,ff t 4- B oxy- benzoi ¢
Rl o al mpessrlo fbuleehinhh areld Vet S Inlt thansiied rehiepLpr e
_ester,; Iraa@troﬂa uﬁ e r[eéﬁe@trvemqﬁﬁiemsl stép, methedbnn &f phecutddr yeoupRt wivith aﬁearabérm c

acid tent butyl ester 20 was used i nstead
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wever. 3, 5-di hydr ox ic acid was

Ex le 1 b
L pop o byt PG ol Bie IO oS i Ao Ay o ouia, e Y.
synt hesiprecavarbrups Thil aisd FXaAk ehelniny éffa $dng phaké cand@eddectr @ dige
3, 5-di hy droxg@4 nmet hyl - benzoi ¢ acid all ester was used instead of

4- BlBno-s8ligp wﬂ@as@f%éhwreo%path&mrmyec@ @pupTHe wseal syrhdeckniayrssis
+
purifi E%Bwn&%%]s%@%%g :ﬁ*ﬂ?ééﬁ?@ur‘géﬁée’Kf gﬁl)@oh@Pthng dﬁ%’“@?&’ﬁoun NS

Anal ogously to ove exanples™t OW ng axanp
pr epar ed’dsk: Wiley, IZQBOpﬂ:@cedamele arpthendlir hydrexyi gredp bgn belatBehék tma kridyl-

S urp%lmer(%@nf which serfed 88 5 %otégt?ngsgrghlp,'\énd the molecule is cleaved from
this resin by treatment with TFA at a later stage iof the synthesis.

15
For example, for the preparation of a compound of the formula | a building block of the
formula XI,
0] Y
R™ R™
Xi
RO\Q/X\Q' R"
R"

in which Ry, Q, Q', X, are as defined above for the compounds of the formula | but
20  functional groups can optionally also be present in the form of precursor groups or can

be protected by protective groups known to those skilled in the art, e.g. an amino group
can be protected with a tert.-butyloxycarbonyl group or a benzyloxycarbonyl group. RT,

R1", R1", R1™, are defined as hydrogen or as R1 which has the same meaning as in
formula | but can optionally also be present in the form of precursor groups or can be
25  protected by protective groups known to those skilled in the art, e.g. a hydroxy group
may be attached to a polystyrene resin, and Y is a nucleophilically substituable leaving
group or a hydroxyl group, is reacted with a fragment of the formula Il
H-NR4o-V  (XII)




I~1I~-HNOC / a0 HO\ I OH5 ~2 536.15 537. 3 HNNOO-HNOC HO\ OH ~
/[ C WD 02/-t16169 36 PCT/EPOL/1387-t HN ~ N H = 564. 10 5653NOO~HN
O/ 1 A WdpyseRs CH~1 [/ CI 7 ~=513.22 514.3 HN N O gggfi/d O= \ ~
_\V HO~OCH3 8 ~2 523.10 524 HN N[~ N OC HO\ | O Br NH= 9 ~=
411.23 412 HNNL~1 HHNOI / HO~ O\ NCH3 10 N" Z 475.11 476 H NON
HNO/ I / \'\ NHOOBr 25
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in which R4p and V are as defined above for the compounds of the formula | but
functional groups can optionally also be present in the form of precursor groups or can

be protected by protective groups.

The group COY in the formula Xl is preferably the carboxylic acid group COOH or an
activated carboxylic acid derivative. Y can thus be, for example, hydroxyl, halogen, in
particular chlorine or bromine, alkoxy, in particular methoxy or ethoxy, aryloxy, for
example phenoxy or pentafluorophenoxy, phenyithio, methylthio, 2-pyridyithio or a
residue of a nitrogen heterocycle bonded via a nitrogen atom, in particular a residue of
an azole, such as, for example, 1-imidazolyl. Y can furthermore be, for example,
((C4-Cy)-alkyl)-O-CO-0O- or tolylsulfonyloxy and the activated acid derivative can thus be

a mixed anhydride.

[f Y is hydroxyl, then the carboxylic acid is expediently first activated, for example by one
of the various methods used for peptide couplings which are well known to those skilled
in the art. Examples of suitable activation agents are O-((cyano(ethoxycarbonyl)
methylene)amino)-1,1,3,3-tetramethyluronium tetrafiuoroborate (TOTU) ; (Kénig et al.,
Proc. 21st Europ. Peptide Symp. 1990 (eds. Giralt, Andreu), Escom, Leiden 1991, p.
143), O-(benzotriazol-1-y1)-1,1,3,3-tetramethyluronium hexafluorophosphate (HBTU), O-
(7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate (HATU) (L. A.
Carpino, J. Am. Chem. Soc. 1993, 115, 4397), or carbodiimides like dicyclohexylcarbo-
diimide or diisopropylcarbodiimide. The activation of the carboxylic acid function may
also favorably be carried, for example, by conversion of the carboxylic acid group into the
pentafluorophenyl ester using dicyclohexylcarbodiimide and pentafiuorophenol. A
number of suitable methods for the preparation of activated carboxylic acid derivatives
are also indicated with details of source literature in J. March, Advanced Organic
Chemistry, Fourth Edition, John Wiley & Sons, 1992. The activation and the subsequent
reaction with the compound of the formula I} are usually carried in the presence of an
inert solvent or diluent, for example DCM, chloroform, THF, diethyl ether, n-heptane, n-
hexane, n-pentane, cyclohexane, diisopropyl ether, methyl tert-butyl ether, acetonitrile,
DMF, DMSO, dioxane, toluene, benzene, ethyl acetate or a mixture of these solvents, if
appropriate with addition of a base such as, for example, potassium tert-butoxide or

tributylamine or triethylamine or diisoprpylethylamine.




WO U2/-411;9 37 PCT/ EPOL/ 1387~ Exanple 11:

N- ( 1- Car bam m doyl - pi peri di n-4-yl net hyl )-3-[2-(2, 4-di chl or o- phenyl)

et hoxy] - 4l hR%yr benzamide NHZ HN _NHN O d C ~O /O M@ epo1/13874

3- Hydr oxy- 4- net hoxy- benzoi c acid methyl ester 5 10 nL of thionyl chloride
was added to 250 nL of nmethanol at O C. The solution was stirred for 10

m nutes and 25 g of 3-hydroxy-4-nmet hoxg26enzoic acid were added. The
reaction was stirred for 16 h at roomtenperature then heated to 50 C for 3
h. The sol vents were renoved under reduced pressure. The residue was used
di r ect | yThereshiénaeredust ésp2 campew)d of the formula 1 in which functional groups can also

3-12-(2, ée@eggﬁt%%@%}m c%fp%a%é(r]gré @Wu %&L&d B§ pfotBBiVeYdrofss. 8f 209

of triphenyl'phosphine an oxy-benzoi ¢ acid net hy
est er westidl atygsatevive groupdor ptecufsoagrqy.twscane pragent thiey a;ertl'uan wmaves byool ed to

0Cto OCandasIut onofl added
" dropwi sefMWEFM %‘Ofg ?WPE%@%%%&&%@QX%A %-egfjagtur Yand
stirmed {ag1)4dr dvhiertéd mhetde@me@flnail@r@p@Lre’épéBtl\/bl)DIB:QJ ofamhmwyl)emldhanol in
10nL anhydrous THF was added with &oolég ar he reactjon,was sti rredh room

t enper at YPEP PEYealEd RS teRDHIY Rates ANY &t oxd Is iR derPrrRRGESS
pressur einaf Bmbsidiite YBfectiiEaioRd dthith RritkBlByTeaiiar wie fiabRItads aJdi'e

filtrat reduCed pressure. The product was purified
silica g@1teaebldmlpesmrbgmsdpreﬁectmgmrpu@s oant be remeyadetreatmant ydtbt at e/ 4

then n- hﬁﬁ@ﬁ%ﬁ? St dnd q??&%&le%/ itk he@%ﬁgd%@n‘gﬂaﬁhds further realc}loas can then be

3-12-(2, pheny ethox oXy-benzoi ¢ aci d
3-[2HX 2, darﬁbatbhtdr)ospthedadd)precéusgy]fonemn;biemylla&m cdactians dr estetifidationt er was
25 di ssol ved i

net hanol : wat 3. 4. th| oxi de
mnohydr&?@t'WSOB%@e@r?%OWl? chlb&tqogxer(%%cL@tq P\@’%’%ﬁ@?%@ tov%@blg E g'él at room
teffperatMerJg@rbyJ&alﬁdérb?i’ocﬁsserr%vflmfo Bobe shiled Bathgtarton was cool ed to room
tenperature) then acidified with hal fconcentrated hydrochloric acid. The

solvents were renoved under reduced pressure and the residue was washed

twice w bﬁwe%&ﬁ‘g%ﬁ&r ofl? rf@rWﬂMé’l e84 b8 prepa¥éd leé sﬁﬁ@?fé’s%ldﬁqg §EHbag87. 1 (d)

A solution of 1 4- D chl or op hen } - et hoxy] - 4- net hoxy- benzoi c

Acid§ 1 @baye HyMOURERG af:an‘ragrre@t gfytherﬁ@rnw@th fpoBEniyll

car bonyl di i m dazol R} NQ 2 h at RT 90 ng of
4- Am normet hyl - pi peF?‘i |ne bBJ}xaA’Qme hydrochl ori de and 2 ml

in which Rg, Q, Q', X and Y are as defined above for the compounds of the formula I, W

is the substructure of formula i, but functional groups can optionally also be present in
the form of precursor groups or can be protected by protective groups known to those

20  skilled in the art, e.g. an amino group can be protected with a tert.-butyloxycarbonyl
group or a benzyloxycarbonyl group or a hydroxy group may be attached to a

polystyrene resin.

The fragments of the formula XI, XII and Xill are prepared by methods well known to

25  those skilled in the art (E.g. in J March, Advanced Organic Chemistry, 4™ Edition, John
Wiley & Sons, 1992; RC Larock, Comprehensive Organic Transformations, VCH
Publishers, New York 1989).

The compounds of the present invention are serine protease inhibitors which inhibit the
30 activity of the blood coagulation enzymes factor Xa and/or factor Vlia. In particular, they
are highly active inhibitors of factor Xa. They are specific serine protease inhibitors
inasmuch as they do not substantially inhibit the activity of other proteases whose
inhibition is not desired. The activity of the compounds of the formula | can be
determined, for example, in the assays described below or in other assays known to



5 DMBO were added and the m xture was stirred overnight. Subsequent
dilution with 3 M water and filtration through a chemelut cartridge,

el uting wyd ﬁ_{()lil,w acetate yielded after concentration undgi/FRidsed
pressure a V\}r’n e solid. Purification by preparative HPLC (C, 8 reverse phase

colum, elution with a H20/ MeCN gradient. with 0.5 % TFA) and | yophilisation
afforded 30 ng (20% of the title corrp(ﬁ]nd as a white powder. 10 M5 {ESI +)
me 479.3 (M:H) chloro pattern. Exanple 12: '

3-[2-(2, 4-Di chl or o- phenyl ) -eth -N-[1-(1-imi.no- et hyl) - pi peridin-
J1 et hyl 1088 skiied it e é{?ﬁtm@s‘ﬁééﬁsﬁéﬁr Ko s AR b diRates they
N F 0 0 Ryentidn Snpridestoipokinddhith éve a Ki <1 for factor Xa inhibition as
3-[2-(2, 4-%| ck?l or o- phenyl ) - et hoxy] - 4- met hyl - benzoi ¢ acid and 58 9 ng of
C I[ 1 (1-dete!minefi Mytr)eqrﬁqgardeacrﬂbe@/lgﬁlqw,rf@ﬁm9t withed conceritantfaeteaMliai ¢ aci d
salt wer .SS0 I ' ; b - TU
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and & ringoivee irpesagulationfand fbrimolysis. widse isbibitientis nalsdesiied (ueing iresarmeduced
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V== NNk 1 the use of the compounds of the formula | and/or their physiologically tolerable

salts and/or their prodrugs for the inhibition of factor Xa and/or factor Vila or for

20 influencing blood coagulation or fibrinolysis or for the therapy or prophylaxis of the
diseases mentioned above or below, for example for use in the therapy and prophylaxis
of cardiovascular disorders, thromboembolic diseases or restenoses, and to methods of
treatment aiming at such purposes including methods for said therapies and prophylaxis.
The present invention also relates to pharmaceutical preparations (or pharmaceutical

25  compositions) which contain an effective amount of at least one compound of the formula
| and/or its physiologically tolerable salts and/or its prodrugs in addition to a customary
pharmaceutically acceptable carrier, i. €. one or more pharmaceutically acceptable

carrier substances or excipients and/or auxiliary substances or additives.

30 Preferred are the treatment of disease states such as abnormal thrombus formation,
acute myocardial infarction, unstable angina, thromboembolism, acute vessel closure
associated with thrombolytic therapy or percutaneous transluminal coronary angioplasty,
transient ischemic attacks, stroke, pathologic thrombus formation occuring in the veins of

the lower extremities following abdominal, knee and hip surgery, a risk of pulmonary




Cl / A 97 mg of 3-[2-(2,4-Di chl oro-phenyl)-ethoxy]-4-nethyl -benzoic acid
and 124.3 ng of [Am no-(4-am nonet hyl - pi peridin-1-yl)-nmethyl ene]-carbamc
aci d benzyfo &5 trifluoroacetic acid salt were dissol vegomgpa/ids79f DVF.
After cooling to 0 C 136 ng of HATU and 106 ng of NEM were added. The

m xture was stirred at 0 C for 2 hours and 20 at roomtenperature for 3
hours. The sol vent was renpved under r&8uced pressure and the residue was
purified by preparative HPLC (C~-8 reverse phase col um) (gradl ent
acetonitrile water, (containing 0,1 %¢trifluoro-acetic, acid 0to
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conpounds of the formula | to inhibit factor Xa or factor Vila or other
enzymes k i r erm ni ng
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rel ative rates of héﬁéol ysis (conpared to the uninhibited control) versus

the | og Wiich perreib ABiERR! CAPRENTERI 2ATBINKS#HBAMd of formula |. For cal cul ating
the inhibition constant Ki, the ICSO value is corrected for conpetition
with substrate using the formula 15 Ki = 1C50 / {1 + (substrate

condént rend phrarmakajticaihearcbe amni%tetqﬁ’eormlsc fiefedXasmie it lea feromof Rie, taldgtsn and
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Costar half-area mcrotiter plate 25 NI hunman factor Xa (Enzyne Research
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DMSO i n {
conpoundPEas LEIE R & Elar0! GRinet, LA B SADGRR BRI e Pt ate

S-2765 (Mm)plbehﬂ‘rplfomoéabmws CID“AS@ SGF&WSL Arg-p-nitroanilide; Kabi
Pharmacia, Inc.; Franklin) Chio) in TBS-PEG 30 The assay was perforned by
pre-incubati ng t he conmpound of forrmula I plus enzynme for 10 m n. Then the
assay Wwabhe phdrivedcedtidst pa&hﬁral@rsdmbrrdartgatottbe dhvieation ard prepbreddh @meamierl00 Nf .

The A o BT TR B B3 4 R Rl B BRI o
plate r eias@ran(cc‘@fcﬁér éﬂyaﬁherdarr)er@belag Used i hadtidh® theneaipopad(s) ohthef the time
course (usually 1.5 mn after V1' O 02/ -4G159 41
formula I"and/or its (their) physnologlcally tolerable salts and/or its (their) prodrugs. For
the production of pills, tablets, coated tablets and hard gelatin capsules it is possibie to
use, for example, lactose, corn starch or derivatives thereof, talc, stearic acid or its salts,
25 etc. Carriers for soft gelatin capsules and suppositories are, for example, fats, waxes,
semisolid and liquid polyols, natural or hardened oils, etc. Suitable carriers for the
production of solutions, for example injection solutions, or of emulsions or syrups are, for
example, water, saline, alcohols, glycerol, polyols, sucrose, invert sugar, glucose,
vegetable oils, etc. Suitable carriers for microcapsules, implants or rods are, for example,
30 copolymers of glycolic acid and lactic acid. The pharmaceutical preparations normally
contain about 0.5 % to 90 % by weight of the compounds of the formula | and/or their
physiologically tolerable salts and/or their prodrugs. The amount of the active ingredient

of the formula | and/or its physiologically tolerable salts and/or its prodrugs in the



PCT/ EPI 11/ 1387. 1 addition of substrate). The enzynme concentration was 0.5
nM and substrate concentration was 140 NM b) Factor VIla Assay 5 The

i nhi bitor wpekhicydet y towards factor Vila/tissue factor actipdrppotassrs

determ ned using a chronogenic assay essentially as described previously
(J. AL Cstremet al., Biochemstry 37 (1998) 1053-1059 which is

i ncarporated herein by reference). Kin@fic assays were conducted at 25 C I n
hal f-area mcrotiter plates (Costar Corp., Canbridge, Massachusetts) usi ng

a kinetic plate reader (Ml ecul ar Devices Spectranax 250%1 10 ty ?
assay cosrgaseutiseal prepafatipsRAralbLis from akow P me tPE?bﬁM PRP mg. ﬁmferab y

respecti conbined with 40 NI of inhibitor dilutions
“in 10% [%EE)’E!PB@ L@@%ﬁ?ﬁ?@@gm Tris, 15 MM NaCl, 5 mM CaCl 2, 0.05 % PEG
8000, pH 8. 15). Following a 15 m nute preincubation period, the assay was
initiated by..t ddi tion_of S- 2288
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anot her by hal ogen, am no group, hydroxy group or mnethoxy group) .
_ ( Gi'thca) shariey durajing o paties ®ay besonibingskvith aterp- @@tlnaﬁnﬁnpowd-ofé@wer

trisubstpd Hﬁ%ﬂ WEQEgﬁﬁ@gﬁér’n}’ (it Wit e gt}&ethe l&}ﬂo @lo@ggmtltlﬁéﬂ@‘ﬁl $ieOup,
hydr oxy ‘grou met hoxy group, an are 1 ndepende one anot her
i dent i catoropoutidsfof tenformnid laallews a great deal of control over the blolog;cal and physico-
chemical properties of the compounds and thus allows the selection of such desired
compounds. Furthermore, in addition to at least one compound of the formula | and/or its
20 physiologically tolerable salts and/or its prodrugs, the pharmaceutical preparations can

also contain one or more other therapeutically or prophylactically active ingredients.

As inhibitors of factor Xa and/or factor Vlla the compounds of the formula | and their
physiologically tolerable salts and their prodrugs are generally suitable for the therapy
25 and prophylaxis of conditions in which the activity of factor Xa and/or factor Vlla plays a
role or has an undesired extent, or which can favorably be influenced by inhibiting factor
Xa and/or factor Vila of decreasing their activities, or for the prevention, alleviation or
cure of which an inhibition of factor Xa and/or factor Vlla or a decrease in their activity is
desired by the physician. As inhibition of factor Xa and/or factor Vila influences blood
30 coagulation and fibrinolysis, the compounds of the formula | and their physiologically
tolerable salts and their prodrugs are generally suitable for reducing blood clotting, or for
the therapy and prophylaxis of conditions in which the activity of the blood coagulation
system plays a role or has an undesired extent, or which can favorably be influenced by

reducing blood clotting, or for the prevention, alleviation or cure of which a decreased




a direct bond, -O , -S , -NR-) -C(ONR-, -NRCO-, -S(O-, -S02-,
-NR -S02-, -S02-NR - oder -C(O-; R is hydrogen atomor {C~-C4)-al kyl-, X
is 1. a diygeelshnd, 2. (C--C6)-al kyl en, wherein al kyl en ipgperafimylsdzit ut ed

or nmono-, di- or trisubstituted independently of one another by hal ogen,
am no group or a hydroxy group, WO 02/ 6159 43 PCT/ EPOL/ 1387.1 3.
(C3-CB6) -cycl oal kyl en, wherein cycloal k§len is unsubstituted or nonodi- or
trisubstituted i ndependently of one another by hal ogen, ' am no group or a
hydroxy group, provided that at |east one of i s pot %,di rect

. , X and Q !
bond, 5 adtiyity ofin@Plordseageiatiomaysjemp desirasbby @@théw;a%m $RACITRYOIA Pbgen,
the sub r | ; ] ; ' ' 5 id@-iAenber ed
car booy s HEsehfinfentch L 3re tne rbuctiopbr o br ShAfol gt aAg 1)
group i paditsidrsn an inddddeal, bpadministeringan effecfiveamaeunt eflaicotpesndéer By of one
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bi cy6l i ¢hérefop. 10- nenber ed heterocyclic group (Het), containing one or nore
het eroatons as ring heteroatons, such as nitrogen, sulfur or oxygen,
wherein said Het group is unsubstituted or nmono-, di- or 15 trisubstituted

i ndependsyiditiongfin RARhaNesMpsuktY ofthe forfriulat calybé torabMpased mclidel iyl i s
unsubstituted or nono-, di- or trisubstituted independent|y of one another
r

by R, Rxamplel candiovascglar gisoglersshiomipgmhnyn disegsepor CERPIGRIRNSN., wher ei n
(G- o) earatsaiar Ex@inl ARILRn & gty PAFRombOM e e ety
mond0, divention tai sisosie ysadid reddesan hdiaminyatofy reseonasoExamples avspecificH, 7.
i or QHSTR TEMPECE pronBiR b Wik e bbb R he b R 1 ETO"
( C6- C~4)bearsed, armiaerariary Reart disease) soysdardisitiefdretionamgina pdctoriervasaular
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disstress syndrome, multi-organ failure, stroke and disseminated intravascular clotting
15  disorder. Examples of related complications associated with surgery are thromboses like
deep vein and proximal vein thrombosis which can occur following surgery. In view of
their pharmacological activity the compounds of the invention can replace or supplement
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.
20
When using the compounds of the formula | 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
25  administration, or on whether an acute or chronic condition is treated or whether
prophylaxis is carried out. An appropriate dosage can be 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 0.01 mgfkg to 100 mg/kg,
preferably from 0.1 mg/kg to 50 mg/kg, in particular from 0.1 mg/kg to 10 mg/kg, (in each
30 casein mg per kg of body weight). The daily dose can be divided, in particular in the
case of the administration of relatively large amounts, into several, for example 2, 3 or 4,
part administrations. As usual, depending on individual behavior it may be necessary to
deviate upwards or downwards from the daily dose indicated.




PCT/EPIl 1/1387.1 10. (Cl-Ca)-al kyl-, wherein alkyl is unsubstituted or
nmono-, di- or trisubstituted independently of one another by R 3, 11.

hydroxyca{‘lgp&ymﬁ()c C3$) -al kyl urei do-, wherein alkyl is unwtqﬁp(,w;seﬂ or
nono-) di- or trisubstituted |ndependently of one another by R 3, 12

(C~-C8B) - al kyl oxycar bonyl - (C~-C8) - alkylgreldo- wherein al kyl is
unsubstituted or nono-, di- or trisubs it ut ed i ndependent|y of one anot her
by R 3, 13. (Cl-C8)-alkylsulfonyl-, wherein alkyl is unsubstituted or
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. formed hynihe ﬁ%eRa&&%bQWoﬂ the Smis VBS itd SAIRACHT bésey for diiagnBktic
trisubstituted |ndependent y of one another by R 3, R' and R z together

wi t h 5t heouipesesgton exeapie i InNitwrdiagrases: andehad auxiiam in bioghgfigabd or
unsat ur %\f&tngan&n% ?oF@%’rﬁ@ ha%&%%ﬁﬁé Rﬁth%%ﬁmmgh beiskE .rWah %Qsé)f‘toadd' tion

to the rogen atom carr Z can contain one or denti cal
or dif f ddentify tHemrebencer offachos Xa lansén faGtmNHn(grg@nsolaielfﬁauhoraﬁacand/erfaqen and

e Y T Ty
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reS| ue 0 e for e lla, e.or a
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isis a dddnﬁ'p“dun%%@fonhﬁm Cot)a SditdherRMe camfeerugé@ a3lkptbBa e Uéteemeb@éatbﬁt ed
ornmono-, di- or trisubstituted independently of one another by A5 Aisl.

hydr ogerprameynt of factanyXandor facion)Mlia gativityan)vivel kyYirowRexeaive- al kyl is

unsubstituted or nono-, di- ortri- substituted i ndependently of one anot her
by -OH -NH2 or-{Cil- C4) -al koxy, 104. -C(O -NR4R5,5. {Cl-C4)-al kyl -, wherein
al kyl i sFurtrenstd, the eminpoumd:srmf the thrmute k carshigsad ag eﬁhthesjep'éemmwatgs &r one

anohﬁg Fépr?ﬂ?[atéﬂ”lt%fl o%e %gndgllf%e%@ar aﬂ§ é]erg awwéLCSeLtlcala et U

H C( O - Ghgrediehb, Wldﬁyéreadbléln%lbffl@ﬂdﬂmm;ﬁimﬂb of tre-fornulal Ikfor exampledy R4 and
R5 are |ndependentléb$of one anot t}er |de tical or different and are20

1. hydr ogBHodHcRY of pehstigdents gr ppdi 'CaU\WﬂaPé‘PHCtQ”ﬁ $'0MBS-unsubsti tuted or mono-,

di- or trisubstitutedi ndependently of one another by R 3 as defined above,

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

Examples
Abbreviations used:

25 tert-Butyl tBu
Dichloromethane DCM
Diethyl azodicarboxylate DEAD
Diisopropyl azodicarboxylate DIAD
N,N'-Diisopropylcarbodiimide DIC

30 N,N-Diisopropyl-N-ethylamine DIEA
N,N-Dimethylformamide DMF
Dimethylsulfoxide DMSO
O-(7-Azabenzotriazol-1-yl)-N,N,N',N'- HATU

tetramethyluronium-hexafluorophosphate



WD 02/ G159 46 PCT/ EPOL/ 1387~ 3. (C6-C~4)-aryl-(Cl-C4)-al kyl -, wherein al kyl
and aryl are unsubstituted or nono-, di- or trisubstituted independently of
one anot hWO@YJG%‘)S as defined above, 4. (C6-C-4)-aryl-, Wigh@ipdi@serk 1S
unsubstituted or nmono-, di- or trisubstituted 5 i ndependently of one
another by R 3 as defined above, 5. Het-, wherein Het- is unsubstituted or
mono-, di- or trisubstituted i ndependeRfly of one another by R 3 as defined
above, or 6. Het-(C -C4)-alkyl-, wherein alkyl and Het- are unsubstituted
or nono-, di or trisubstituted independently of 8%? anot her by R 3 as

defi ned khyd©xydrazaberzolddolRs t oget her with t 8Ot rogen atom to which

t hey ar eyl m.a saturated 3- to 8-nenber nocyclic heterocyclic
‘ring mm??ﬂﬁgﬁﬂlﬁ%n to the nitrogen atom car|rqgiMnrD R4 and R5 can contain
one or tMethadehtical or different ring heter oatMy@QFEhosen from oxygen,

sul fur i ; in all its stereoisoneric ms and m xtures thereof
“in any ?g%f%,yhéﬁ%gﬁts 15 physiol ogically tol eraﬁﬁg salts. 2. A conpound of
f ormi a Trifamradcaticedidin claim 1 , wherein Ro i sTpAenyl, wherein phenyl is
unsubstituted or nmono-, di- or trisubstituted ?0 i ndependently of one

anot her by R2, or pyridyl, wherein pyridyl is unsubstituted or nono-, di-
or tri supgiehtivtiRdinandepestdratlnthedis ong campblied alyciBLucRasi thfldoroaddid, acki

hal ogen, 2Z5 3. -CN, 4. -4, 5. -N H%, 6.,M%C~-C4%I-alk | oxy-, wherein

al kyl oxy©' acelin aGidsvas used forr example whan trifiorqacelie geid; %ﬁ%ﬁﬂ%@ﬁé%ﬁ\ﬁ@ of
one anot her i I ] p, or
7 (o B i g R e AL by S B AEreBhy TRIng bR

t ri stibst whigh ednfaitggsuchican agidoh some cases,iapenginaAndhe worlsp isoeadbiR, for

Eyglr (r)nxsll, &Ea%% E%%EgéﬁE}nglﬂéé’-d@gaﬁgr%eso%(ith%orp (;urgdr”\gaéso%tgﬂe? ngag.tri]%@fgrned in

ni t r ogencorhpletetpinghe farhuofa eblt dbbthmacal wskl, fos eR@NplebRIthd forml&f8fie acdtic phenyl |
wher ei n %hgn I its. unsubs{.i tutdedltor hn%no-b .di-..or,. trisubstituted
i ndepend@f Fé”Bf rifHeroagstiv acidsalt gr hydpclioac agd Sally | wherein pyridyl is

unsubstituted or nono-, di- or trisubstituted independently of one anot her
by R, R3 is 1. hal o?en,z.-l\l(,)z.,&-CN,,lO .

4. - 3% 5. Eeampig)L: o) (R 1-Garbamiraidpylpingridik -y A3-1243 4ofighlonqrpheny! rgthexy]-5-
hydr ogen _ [ d~Siti i HSEBN L the formula Ila, Ilb, Ilc, I1d,
Ile or IP@@? %P?%g%%g%!vdg%tléhaé?ei nL,ﬂ eaf@‘rM Raand R5 are as defined in
claim1, an is 1. hydrogen atom2.-C(O-0H, 20 3.-C(O -0 (G -C4)-al kyl,
wher ei n gl¥yts\unsybstituted or nmono-, di- ortri- substituted

i ndependent iyl of lonejlanot her by -OH -NH2 or-(C~-C4)-al koxy, 4. - C(O) - NRARS
or5. (C—-C4)-al Ryl - rein alkyl is unsubstituted or nono-, di-

or 25t ri substi t ut etNy pendently of one another by -OH, -NH2

or-(C~-C4)-al koxy. 3j A congound of the fornula | as claimed in claims 1 or
2, wherein

HO o]
H

(a)_3,5-Dihydroxy-benzoic acid allyl ester

To 1.5 g of 3,5-dihydroxybenzoic acid in screw-capped vial was added 10 g of allyl

20 alcohol and the vial was closed and cooled to —20 °C. To the cold contents of the
reaction vial was added 5 mL of trimethyisilyl chloride via syringe through a septum. The
reaction vial was allowed to warm to room temperature and agitated for 16 hours. The
vial was opened carefully and its contents transferred to a round-bottomed flask. The
solvent was removed under reduced pressure and the residual solid was dried under

25 reduced pressure over potassium hydroxide pellets for 12 h. The semisolid product was
used in the subsequent synthetic steps without further purification. The product was
analyzed by HPLC and had a retention time of 3.65 on 5 cm Cyg reversed phase column
with flow rate of 2.5 mL/min of pure acetonitrile (for solvent A) and 0.1 % aqueous
trifluroacetic acid (for solvent B). The product was characterized by "H NMR (DMSO-ds,



30 Ris phenyl, wherein phenyl is nono-, di- or trisubstituted
independently of one another by R2) or pyridyl, wherein pyridyl is nono-,

- or tr (p%t fut ed independently of one another by R2, ﬂ@,ﬁﬁ,l,:}ssﬂNHZ
V\D 02/ - 4( EPI | 1/1387-1 48 2. halogen, 5 10 3. -CN, 5.
(C~-A)-al kyl oxy-, wherein al kyloxy is unsubstituted or substrtut ed by an
am no group, or 6. -(C--C4)-alkyl, wheB8in al kyl is unsubstituted or
substituted by an am no group, Q and Q are independently of one another
identical or different and are a direct bond) -O, -C(ONR -, -NR CO)-;
-NR' - SO2B50 MHz): 8626 18R (s, 28X, aromatich 6ct4r (sc 1 Hbanethadic); 2.8%-6-860m),- &)k §i1én,

wherein | en .S ' ed or nono-, di- or trisubstituted

'independ’g#%(h)' glﬁién@lgﬁcﬁé%by hal ogen) am no group or a hydroxy group, 15

Dis an atomout of the group carbon and nitrogen t he substructure of
erein rid re

f | | | h i d
' ug;trjrgs? i( Lh?@djfs‘wfo‘ﬁgn@ﬂgrroénp rk%fP%;'thtp\gﬁﬁg’fW% %%Mﬁ%dt’? ing{l.HmEWdot her
by R& %IP W%F Yrealtd Q@92 M Ot & QépléQﬁéhane'\br@Z e:fesrn q\és 18t to S af5room

amno-, wherein a IS unsu strtute or nono-) di- or
t r i s ubsttemeatunerfqea@ neutes y Tl sojvr@t avestramovey birfiration angHhe vesin 8@3- N H2,

71 substTEURLith Rl o ol AR cle 558 o KRl Oy
wher ei n BIEA rnr&mhrmﬂbdrtautsuhc&ﬂbromerttmm— Thel resrro)sumersmust/as agitaded forpterddent | y

o monorT SER Grihe eslers wasked 1A DM (L mFs): BEW k) ﬁarﬁt@y%st%“eat -

(G 1@} -gHd0deduh heRydtep, Wherein al kyl is unsubstituted or nono-,
trisubstituted | ndependent | y of one another by R 3,
(c) The resin from step (b) was washed with anhydrous THF (3 times) and suspended in
4 mL of anhydrous THF containing 511mg of triphenylphosphine and 745 mg of 2,4-
dichlorophenethyl alcohol. The suspension was cooled to =15 °C and 0.384 mL of DIAD
15  was added. The resin suspension was agitated at room temperature for 12 h. The
solvent was removed by filtration and the resin was washed with THF (9 times), DMF (5

times), DCM (5 times). The resin was used in the next step.

(d) The resin from step (c) was suspended in DCM and 365 mg of 1,3-dimethylbarbituric

20 acid was added in the presence of 45 mg of Pd (0)(PPhs) 4 under argon. The resin
suspension was agitated for one hour at room temperature. The solvent was removed by
filtration and the resin was washed with DCM and dried.

(e) Dried resin from step (d) was washed with DMF and suspended in 3 mL DMF

25  containing 265mg of HOAt and 0.302mL of DIC. The resin was agitated for 5 minutes
and 613mg of (S)-amino-[1-(tert-butoxycarbonylamino-imino-methyl)-piperidin-4-yl]-
acetic acid methy! ester was added. The resin suspension was agitated for 12 h. The
resin was washed with DMF and DCM and dried under reduced pressure for 6 - 8 h.

30 (f) The dried resin from step (e) was suspended in DCM containing 50% TFA and
agitated at room temperature for 45 minutes. The resin suspension Was filtered, washed
with DCM: TFA (1:1) and the washings combined with the cleavage filtrate. The cleavage
solution was dried under reduced pressure. The solid product was lyophilized from 30%

aqueous acetonitrile and crude product purified by HPLC on reverse phase Cqg column.



WO 112/.1C 1;9 49 PCT/EPI11/138p 12. -C(O)-NR 4R S, wherein R 4R S

i ndependently of one another are hydrogen atomor (C--C4)-al kyl-, 13.
R'R ZN-, gﬁ_l(lilﬂ()R and R 2 are as defined above, or 14. M/Eﬁﬁ,lsgﬁ R3is
1. hal ogen, -CN, 4. -OH, 5. (C--C4)-alkyl-, 10

(C~-A)-al kyl oxy-, 7. CF3 or 8. -NH2, R~ is hydrogen atom or methyl, Vis
a fragnent of the forrmula Ila, Ilb, II(34 I1d, Ile or IIf as defined above,
wherein 15 L is a direct bond or (C--C3)-al kylen-, A is hydrogen atom

-C(O-0H -C(O-0(C-HA)-alkyl) -C(O-NRAR5 or (C~-C4)-alkyl-, Uis -NH2,
met hyl , Frblbﬁdﬁ(s@)on@i@iﬁg-t@)jesiréqproduct wWétie QoGled@ndOpaphilitesiipl giveMS)s(1Thydr ogen

o oRbuRY Bl e P SR R BB PR, o o

cl ai med bdhz@vl@nmﬂo}rad’eﬁc@fcudah@thvseétertas 3 whitbeoid.ITH prodptenad identifisd bydy! ,
_Wwherein pheral and yrid mdependently fromone 25 another are nono-, di-
or trisufdMS ingve e‘p'éé‘/?d -of one another by R2, R2 is 1. hal ogen, 2.
-CN, 58. (C—-C4)- aI ky(oxy-, vvherel n al kyl oxy is unsubstituted or substit uted

by hal ogen or an am no group) or 30 4. -(C--C4)-al kyl, wherein alkyl is
unsubst i Exanerle@ skBsarnedN-€ cwamrmrdoalrnlmrlcbwmﬁm@thmﬁ Boedd-dohlie- Q@ are
|ndepen i cal or different and are a direct bond,
d%{éhw e%’ﬁ%g%c??@m%ﬁﬁ%@@% or -S02-NR -; WO 02/ -411a9 50
PCT/ EPOl/ 1387~ X is -(C~-C3)-al kylen-, wherein alkylen is unsubstituted or
nmono-, dyn®of-tr substituted independently of one anot her by hal ogen, am no
group or hydr@\group Dis the atomcarbon, 5 the substructure of formula
wh

111 i s phenyl, rein phenyl is unsubstituted or nono-, di- or
trisubstituted i Rdent |y of one another by R

HO 0/\:©/
Br

(a) 4-Bromo-3,5-dihydroxy-benzoic acid allyl ester

10  This compound was prepared analogousty to 3,5-Dihydroxy-benzoic acid allyl ester
[Example 1(a)], however 4-bromo-3,5-dihydroxybenzoic acid was used instead of 3,5-
dihydroxybenzoic acid. "H NMR (DMSO-ds, 350 MHz): & = 7.04 (s, 2H, aromatic); 5.97-
6.06 (m, 1H); 5.25-5.40 (m, 2H); 4.73-4.75(dd, 2H).

15  (b) The title compound was synthesized analogously to Example 1, steps (b)-(f) with the
following differences:
In step (b) 4-Bromo-3,5-dihydroxy-benzoic acid allyl ester was used instead of 3,5-
dihydroxy-benzoic acid ally! ester;
In step (e) [(4-aminomethyl-piperidin-1-yl)-imino-methyl}-carbamic acid tert-butyl ester
20 was used instead of (S)-amino-[1-(tert-butoxycarbonylamino-imino-methyl)-piperidin-4-
yl]-acetic acid methyl ester. The final product wag purified by HPLC and characterized
by LC/MS to give m/e=543.3 (M+H)".

Example 3: N-(1-Carbamimidoyl-piperidin-4-yimethyl)-3-[2-(2,4-dichloro-phenyl)-
25  ethoxy}-5-hydroxy-4- methyl-benzamide



R is 1. halogen, 2. -N 02, 10 3. -CN, 4. -NH2 , 5. (C--C4}-al kyl am no-,
wherein al kyl is unsubstituted or nono-, di- or trisubstituted
independe%d?(/_gfl spone another by R3, f. -OH, 15 7. -S02- NITL')CT/ﬁpm,Usu
(C~-CA)-al oxy-, wherein alkyl is unsubstituted or nono-, di-

tri substltut ed i ndependently of one another by R 3, 9. {C6-C4)- aryI,
wherein aryl is unsubstituted or nono-35di- or trisubstituted independently
of one another by R 3, 20 10. (C--C4)-al kyl-, wherein alkyl is
unsubstltut ed or nmono-, di- or trisubstituted independently of one another
by R 3, 11 H(C -C4)-al kylsulfonyl , wherein alkyl is unsubstituted or
nono- , )@ i substituted i ndependently of one another by R 3, 12.
- O - N erein R 4R S i ndependently of one another are 25 hydrogen
atom or (C~- kyl-, 13. R'R 2N-, wherein R' and R 2 are as defined
_above, or 14. -NggR5,, R 3 is 1. halogen, 2. -CF3 , 30 3. -NH2, 4. -OH, 5.
{C~-C4)-alkyl- or & (G -C4)-alkyloxy-, Rlo is hydrogen atom and WO
(12/-4(19 51 PCT/ 1/13&7 t @ a fragment of the forrmula Ila, Ilb, Ilc

or Ild as defined ve whg nLis adirect bond or (C--C2)-al kylen-, A
i s hydrogen at Qg )< X0 -0 (C--CHA)-al kyl, -C(O-NRARS or
(C-CA)-alkyl, 5 U is -NH2, methyl, -NHC(O)- O{Cl C4) - al kyl or

-NH-C(O) - O{CHZ) phenyl, Mis hydrogen atomor (C -C3)-alkyl-, and R4 and
RS are |(®i8f=aibydioxy-donethylbearoiciesid alyiesgen atom or nmethyl. 10 5. A
conmpoun r o erein R
s phonyl e cREPEENS vias o2t HidobBudD®o 35D reRlnh 2ol At detst 71 V'
one anot [xamiple R2)], RBweeerl3,5- it yagexy;4-thetifylber2pie) acid Wwab asgd Jnstdeud@ﬁ 35-

ai kylé)xy@1 unsbaqbstltuqﬁeid or substituted by 15 hal ogen or an am no group,
or 3 erein alkyl is unsubstituted or substituted by an
am no grwyrrh@mué@bmmd Qaanynflesked anad@baﬁlgle@Ekarmpfe matram@tfbwwmglent i cal
or different and are a direct bond, -O, -C(ONR -) R C(O-; -NR -52-;
or -S02-fiferencey X is - (C~-C3)-alkyien-, Dis the atom carbon, the
subst 1 ucs g1l M Ayldnzbie ag[kwal}yu esfé’ﬂ%g'ugecﬂ’h%'ﬂé’éd st Bmﬁe%tstut ed or
nono- , - or trlsubstl uted In dently of one anot her , 25 R 1is
1. hal og@hydrgxy-bmzqnc acid-atii ester. T Np{zlnal product was purified by HPL and

10  characterized by LC/MS to give m/e=478.8 (M+H)".

Analogously to the above examples the following example compounds were prepared by

similar procedures and characterized by LC/MS:

Example | Structure : MWt (M+H)*
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A is hydrogen atom -{O-0OH -C(O-O0(C-C-)-alkyl, -C(O-NR4R5 or 20

-(G-A)-alkyl, Uis -NH2, nethyl, -NHC(O-0O(C-C4)-al kyl or

-NHC(O) - (fg—_ﬂ(% gophenyl, Mis hydrogen atom and R4 and Rpcaimpro1/13874

i ndependent one anot her hydrogen atomor nethyl. 25 7. A process for

t he preparatlon of a compound of the fornmula | as clainmed in one or nore of

clains 1 to 6) conprises a) linking a Bdilding block of the formula XI; OY
R.,~R". XI Ro Q-X~Q~ / R1L.. ' 1' R V\Df12/ 6189 PCT/'EP111/ 1387~ 54

|n whi ch Ro, and X, are as in ai s ~~, R1L "~,

Rl ~~~~ Emlh;ﬁﬂr é\géhcafbﬁﬁnmrd%pm@ndm 'érélhnﬁa)d) Bﬂﬁﬁﬂér%thrcr@J“@yl but wher e
_:cn Ro, %thg?ylllgrp%gxg géﬂ}_%H&’@a' groups can al so be present in protected
ormor Tn f precursor groups, and Y is a nucleophiiically

substi tuagéﬂzl eaving group or a 5 hydroxyl group, is reacted with a
fragment 4 ormula Il HNR~a-V (XIl) in which Ro and V are as
~defined in clhi 1 to 6, but where in Rio and V functional groups can al so
be present in protécted formor in the formof precursor 10 groups, or b)

by coupling of a f'MagrBnt of the fornula XIfI with fragment X I,
RO-Q X Q -WCO-Y

X11 i BrWh 30, Q and X, are as inclains 1 to
6, Wis the substr eMQSI , but where in Ro~Q Q, W
and X functional groupsS-ga e present in protected formor in t he

formof precursor grgups, and Y is a nucl eophilically substituable |eaving

group or a hydroxyl” group or a hydroxy group nmay be attached to a
pol yst yr(ei)G-H)eﬁbxy-4%€bt80x%b@1mm&mdtbyilestmepar ation , conprising at |east

andl o | {Ambrg e s Bty et 2a0nt o miendL Al Gothe fadiquls ' © ©
accept abétﬁréa%fn@fnm&eszhs 255@ ofod-hidreRyRaHshoRfbenisiciaeidwbee dddw. Thai med in
one or nore of clains to 6 Z5 andl or their physi ol o%qc;al{?)(/ tol erabl e

sal ts ank@@etion was ﬁt‘rfﬁ‘i)fﬂrdéd" glyipormiempeszitita hen heatedHa BdalT9ef or
i nhi bi tigh Qe Q@F%@m&x%d%'e? Ei%JLR:%E %"res\éul'@ e rEQHUL Wa's%%@'d"n‘éc@# g\?tﬂe

coagul ation or rrnolysis use as clarnmed 1n claim?9

i nf | uencmneyg slpood coagul ation, inflamuatory 30 response, fibrinolysis,
cardhgvascular di sorders, thronmboenbolic diseases, restenoses, abnornal
t hronbus formati on, acute nyocardial infarction, unstable angina, acute

vessel c{y) SL{EE{Z aslsmﬁlioadp&tianwj)tdmdﬂy]—énb@ﬂr\yky-bemiw agiyt methylasteyrebol i sm)

per cut an ath us roation, occuri i_n. the veins of the
Pover oxe9@n ipaef ”ﬁga"'é’nﬁ%QrPRg Yoyt éﬂ?@“% P&eﬁ%&d e“%g eﬁgff 1GL59
55 PCT/ EWE?M]M@ in 200 mL of anhydrous THF. The solution was cooled to 0 °C to 10 °C

and a solution of 11.4mL DEAD in 30 mL anhydrous THF was added dropwise over 20

15 min. The reaction was warmed to room temperature and stirred for 45 min. A solution of
11.3 mL 2-(2,4-Dichlorophenyl)-ethanol in 10mL anhydrous THF was added with cooling.
The reaction was stirred at room temperature for 16 h, then the solvents were removed
under reduced pressure. The residue was treated with n-heptane:ethyl acetate/1:1. The
filtrate was dried under reduced pressure. The product was purified by silica gel

20 chromatography, eluting with n-heptane:ethyl acetate/4:1, then n-heptane:ethyl
acetate/3:1. Yield 17g.

(c) 3-[2-(2,4-Dichlorophenyl)-ethoxy]-4-methoxy-benzoic acid
17 g of 3-[2-(2,4-Dichlorophenyl)-ethoxyl-4-methoxy-benzoic acid methyl ester was

25 dissolved in 200 mL of methanol:water/3:1. 4.1 g of lithium hydroxide monohydrate was
added to the solution, and the reaction was stirred at room temperature for 16 fh then at
90 °C for 2 h. The solution was cooled to room temperature, then acidified with half-
concentrated hydrochloric acid. The solvents were removed under reduced pressure and

the residue was washed twice with warm water to remove salts.



transl um nal coronary angi opl asty, transient ischemc attacks, stroke a
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tc}lfluoroacetlc acid salt were dissolved in 5 mi of DMF. After cooling to 0 °C 136 mg of
HATU and 106 mg of NEM were added. The mixture was stirred at 0 °C for 2 hours and
20  at room temperature for 3 hours. The solvent was removed under reduced pressure and
the residue was purified by preparative HPLC (C4g reverse phase column) (gradient
acetonitrile water (containing 0.1% trifluoro-acetic acid) 90:10 to 0:100). The fractions

containing the product were evaporated and lyophilized.
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Pharmacological testing

The ability of the compounds of the formula | to inhibit factor Xa or factor Vlla or other
enzymes like thrombin, plasmin, or trypsin can be assessed by determining the
concentration of the compound of the formula | that inhibits enzyme activity by 50 %, i. e.
the 1Csq value, which is related to the inhibition constant Ki. Purified enzymes are used in

10  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 formula |, For calculating the inhibition constant Ki, the
ICsp Value is corrected for competition with substrate using the formula

15 Ki = ICso / {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 Wiley & Sons, New
York, 100-125; which are incorporated herein by reference).

20  a) Factor Xa Assay
In the assay for determining the inhibition of factor Xa activity TBS-PEG buffer (50 mM
Tris-HCI, pH 7.8, 200 mM NaCl, 0.05 % (w/v) PEG-8000, 0.02 % (w/v) NaN3) was used.
The ICso was determined by combining in appropriate wells of a Costar half-area
microtiter plate 25 yl human factor Xa (Enzyme Research Laboratories, Inc.; South

25 Bend, Indiana) in TBS-PEG; 40 pl 10 % (v/v) DMSO in TBS-PEG (uninhibited control) or
various concentrations of the compound to be tested diluted in 10 % (v/v) DMSO in TBS-
PEG; and substrate S-2765 (N(a.)-benzyloxycarbonyl-D-Arg-Gly-L-Arg-p-nitroanilide;
Kabi Pharmacia, Inc.; Franklin, Ohio) in TBS-PEG.

30 The assay was performed by pre-incubating the compound of formula | plus enzyme for
10 min. Then the assay was initiated by adding substrate to obtain a final volume of 100
pl. The initial velocity of chromogenic substrate hydrolysis was measured by the change
in absorbance at 405 nm using a Bio-tek Instruments kinetic plate reader (Ceres

UV900HD:I) at 25 °C during the linear portion of the time course (usually 1.5 min after
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FRm “hro%gemc assay essentially as described previously (J. A. Ostrem et al., Biochemistry
37 (1998) 1053-1059 which is incorporated herein by reference). Kinetic assays were
conducted at 25 °C in half-area microtiter plates (Costar Corp., Cambridge,
Massachusetts) using a kinetic plate reader (Molecular Devices Spectramax 250). A
10  typical assay consisted of 25 pl human factor Vlla and TF (5 nM and 10 nM, respective
final concentration) combined with 40 pi of inhibitor dilutions in 10% DMSO/TBS-PEG
buffer (50 mM Tris, 15 mM NaCl, 5 mM CaCl,, 0.05 % PEG 8000, pH 8.15). Foliowing 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

15  uM final concentration).

The following test resuits (inhibition constants Ki (FXa) for inhibition of factor Xa) were

obtained:

20 Example 1: Ki(FXa) 2.116 micromolar
Example 2: Ki(FXa) 0.0137 micromolar
Example 3: Ki(FXa) 0.0585 micromolar
Example 4: Ki(FXa) 0.4635 micromolar
Example 6: Ki(FXa) 2.280 micromolar
25 Example 11: Ki(FXa) 0.189 micromolar
Example 12: Ki(FXa) 0.14 micromolar
Example 13: Ki(FXa) 0.173 micromolar
Example 14: Ki(FXa) 5.077 micromolar (Prodrug)

30
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wherein
5 Rois 1. phenyl, wherein phenyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by R? or
2. a mono- or bicyclic 5- to 10-membered heteroaryl containing one or
two nitrogen atoms as ring heteroatoms, wherein heteroaryl is
unsubstituted or mono-, di- or trisubstituted independently of one
10 another by R?,

R%is -NO»,

halogen,

15 "NH2v

(C4-Cg)-alkyloxy-, wherein alkyloxy is unsubstituted or mono-, di- or

o o kW N2
1
o
X

trisubstituted independently of one another by halogen, amino
group, hydroxy group or methoxy group, or
7. -(C4-Csg)-alkyl, wherein alkyl is unsubstituted or mono-, di- or
20 trisubstituted independently of one another by halogen, amino
group, hydroxy group or methoxy group,
Q and Q' are independently of one another identical or different and are
a direct bond, -O-, -S-, -NR'"’-, -C(O)NR"-, -NR'’C(0}-, -8(0)-, -SO»-,
NR"-S0,-, -S0,-NR'’- oder -C(0)-;
25 R"Yis hydrogen atom or (C4-Cs)-alkyl-,
Xis 1. a direct bond,
2. (C4-Ce)-alkylen, wherein alkylen is unsubstituted or mono-, di- or
trisubstituted independently of one another by halogen, amino group
or a hydroxy group,
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is 1. amono- or bicyclic 5- to 10-membered carbocyclic aryl group, wherein said
5- to 10-membered carbocyclic aryt group is unsubstituted or mono-, di- or
trisubstituted independently of one another by R',

10 2. phenyl, wherein phenyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R',

3. a mono- or bicyclic 5-to 10-membered heterocyclic group (Het), containing
one or more heteroatoms as ring heteroatoms, such as nitrogen, sulfur or
oxygen, wherein said Het group is unsubstituted or mono-, di- or

15 trisubstituted independently of one another by R', or
4, pyridyl, wherein pyridyl is unsubstituted or mono-, di- or trisubstituted

independently of one another by R’,

Rlis 1. halogen,
2. -NO,,
20 3. -CN,
4 R"R™N-, wherein R''R'2independently of one another are

hydrogen atom, (C4-C4)-alkyl- or (C4-Cg)-acyl-,
5. (C4-Cs)-alkylamino-, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by R*,
25 6. -OH,
-SO2-NHa,
(C4-Cs)-alkyloxy-, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by R,
9. (Ce-Chs)-aryl, wherein aryl is unsubstituted or mono-, di- or
30 trisubstituted independently of one another by R™,
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‘NH2,
residue of the formulae lia, llb, lic, Ild, lle or IIf,
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Mis hydrogen atom, (C4-Cj)-alkyl- or —OH,

R* and R® are independently of one another identical or different and are

20 1. hydrogen atom,
2. (C4-C12)-alkyl-, wherein alkyl is unsubstituted or mono-, di- or trisubstituted

independently of one another by R"? as defined above,
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20 independently of one another by R?, or
pyridyl, wherein pyridyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R?,
R%s 1. -NO,
halogen,
-CN,
-OH,
-NHa,
(C4-Cq)-alkyloxy-, wherein alkyloxy is unsubstituted or mono-, di- or

25

2B

trisubstituted independently of one another by halogen, amino
30 group, hydroxy group or methoxy group, or
7. -(C4-Cq4)-alkyl, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by halogen, amino
group, hydroxy group or methoxy group,
Q, Q' , X, R1 R'" and R are as defined in claim 1,
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tri- substituted independently of one another by -OH, -NH; or
~(C1-C4)-alkoxy, '
-C(O)}-NR*R® or
5. (C4-Ca)-alkyl-, wherein alkyl is unsubstituted or mono-, di- or
25 trisubstituted independently of one another by -OH, -NH, or
-(C4-Cy)-alkoxy.

3. A compound of the formula | as claimed in claims 1 or 2, wherein
30 R%is phenyl, wherein phenyl is mono-, di- or trisubstituted independently of one

another by R, or
pyridyl, wherein pyridyl is mono-, di- or trisubstituted independently of one

another by R?,
Ris 1.  -NHq,
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a direct bond, -O-, -C(ONR™-, -NR"°C(O)-; -NR'’-S0,-; or -SO-NR™-;
10 Xis 1. a direct bond or
2. (C4-Cy4)-alkylen, wherein alkylen is unsubstituted or mono-, di- or tri-
substituted independently of one another by halogen, amino group
or a hydroxy group,
Dis an atom out of the group carbon and nitrogen,
15 the substructure of formula Hl is
pheny! or pyridyl, wherein phenyl and pyridyl are unsubstituted or mono-,
di- or trisubstituted independently of one another by R’,
Rlis 1. halogen,
-NO2,
-CN,
-NH2,
(C1-C4)-alkylamino-, wherein alkyl is unsubstituted or mono-, di- or

o bk PN

trisubstituted independently of one another by R*,
-OH,
25 7. -SO2-NH,,
(C4-Cs4)-alkyloxy-, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by R',
9. (Cs-C14)-aryl, wherein aryl is unsubstituted or mono-, di- or
trisubstituted independently of one another by R*?,
30 10.  (C4-Cy)-alkyl-, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by R*,
11.  (C4-Cy)-alkyisulfonyl-, wherein alky! is unsubstituted or mono-, di- or
trisubstituted independently of one another by R,
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-NH2,
Rygis hydrogen atom or methyl,
V is a fragment of the formula lla, [ib, llc, lid, lle or [If as defined above, wherein

15 Lis a direct bond or (C4-Cs)-alkylen-,
Aiis hydrogen atom, -C(O)-OH, -C(0)-0-(C4-C4)-alkyl, -C(O)-NR*R® or
(C4-Ca)-alkyl-,

Uis -NH,, methyl, -NH-C(O)-0-(C1-C4)-alkyl or -NH-C(O)-O-(CHa)-phenyl,
Mis hydrogen atom, (C4-Cj)-alkyl- or —OH, and
20 R* and R® are independently of one another hydrogen atom or (C1-Ca)-alkyl-.

4, A compound of formula | as claimed in one or more of claims 1 to 3, wherein
Rois phenyl or pyridyl, wherein phenyl and pyridyl independently from one
25 another are mono-, di- or trisubstituted independently of one another by R?,
R%is 1. halogen,
2. -CN,
3. (C1-C4)-alkyloxy-, wherein alkyloxy is unsubstituted or substituted by
halogen or an amino group, or
30 4. -(C+-C4)-alkyl, wherein alkyl is unsubstituted or substituted by an
amino group or halogen,
Q and Q' are independently of one another identical or different and are
a direct bond, -O-, -C(O)NR'%-, -NR'°C(0)-; -NR'%-80,-; or -SO-NR"’-;
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10 3. -CN,
4, -NHz,
5. (C4-C4)-alkylamino-, wherein alkyl is unsubstituted or mono-, di- or

trisubstituted independently of one another by R™,
: -OH,
15 7. -S0O,-NH,,
(C4-C4)-alkyloxy-, wherein alky! is unsubstituted or mono-, di- or
trisubstituted independently of one another by R"?,
9. (Cg-C14)-aryl, wherein aryl is unsubstituted or mono-, di- or
trisubstituted independently of one another by R'3,
20 10.  (C4-Cy)-alkyl-, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by R'?,
11.  (C4-Cq)-alkylsulfonyl-, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by R*,
12.  -C(O)-NR™R', wherein R"R'’independently of one another are
25 hydrogen atom or (C4-Cs)-alkyi-,
13.  R"R™N-, wherein R" and R" are as defined above, or
14. -NR'R°,
halogen,
-CFs,
-NHa,
-OH,
(C4-Cy)-alkyl- or
6. (C4-C4)-alkyloxy-,
Ripis hydrogen atom, and

R%is
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-CN,
-NH2,
(C4-C4)-alkytamino-, wherein alkyl is unsubstituted or mono-, di- or

o koW

30 trisubstituted independently of one another by R',
-OH,
-SO2-NHj,
(C4-Cy4)-alkyloxy-, wherein alkyl is unsubstituted or mono-, di- or

trisubstituted independently of one another by R*,
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' 10.  (C4-Cg4)-alkylsuifonyl-, wherein alkyl is unsubstituted or mono-, di- or

trisubstituted independently of one another by R™,
5 11.  -C(O)-NR™R'™, wherein R"R" independently of one another are
hydrogen atom or (C4-Cy)-alkyl-,
12. R''R™N-, wherein R'" and R'? are as defined above, or

13.  -NR'R®,
R%is 1. halogen,
10 2. -CF3,
3. -NHa,
4, -OH,
5. (C4-Cy)-alkyl- or
6. (C4-C4)-alkyloxy-,
15 Ryois hydrogen atom, and
V is a fragment of the formula lla, b, llc or lld as defined above, wherein
Lis adirect bond or (C,4-Cy)-atkylen-,
Ais hydrogen atom, -C(O)-OH, -C(O)-O-(C4-C4)-alkyl, -C(O)—NR4R5 or
-(C4-Cy)-alkyl,
20 Uis -NHz, methyl, -NH-C(O)-O-(C1-C4)-alkyl or -NH-C(O)-O-(CHa,)-phenyl,
Mis hydrogen atom or methyl, and
R* and R® are independently of one another hydrogen atom or methyl.
25 6. A compound of formula | as claimed in one or more of claims 1 to 5, wherein
Rois phenyl, wherein phenyl is disubstituted independently of one another by
R?,
R%is 1. halogen,
2. (C4-Cy)-alkyloxy-, wherein alkyloxy is unsubstituted or substituted by
30 an amino group, or
3. -(C4-C4)-alkyl, wherein alkyl is unsubstituted or substituted by an
amino group,

Q and Q' are independently of one another identical or different and are
a direct bond or -O-,
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2. -OH,

3. -NHa,

4, -C(O)-NR™R"S, wherein R™R'?independently of one another are
10 hydrogen atom or (C4-Cz)-alkyl-,

5. (C4-Ca)-alkyloxy-, wherein alkyl is unsubstituted or mono-, di- or

trisubstituted independently of one another by R™, or
6. (C4-Ca)-alkyl-, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by R™,
15 R"is fluorine or chlorine,
Rigis hydrogen atom, and
Vis afragment of the formula lla, lIb, lic or lld as defined above, wherein
Lis adirect bond or (Cs-Cz)-alkylen-,
Ais  hydrogen atom, -C(O)-OH, -C(0)-O~(C4-Cy4)-alkyl, -C(O)-NR*R® or
20 -(C4-Cy)-alkyl,
Uis -NHjy, methyl, -NH-C(O)-0-(C4-C4)-alkyl or -NH-C(O)-O-(CHa)-phenyl,
Mis hydrogen atom, and
R* and R® are independently of one another hydrogen atom or methyl.

25
7. A process for the preparation of a compound of the formula | as claimed in one or
more of claims 1 to 6, comprises
a) linking a building block of the formula XI,
O Y

R™ R"
XI

Ro\Q/X\Q, R‘l“
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hydrogen atom or as R as defined in claims 1 to 6, but where in Ry, Q, R1 Q' and

X functional groups can also be present in protected form or in the form of
precursor groups, and Y is a nucleophilically substituable leaving group or a
5 hydroxyl group,
is reacted with a fragment of the formula 1l
H-NRyo-V  (XIl)
in which Ry and V are as defined in claims 1 to 6, but where in Rygand V
functional groups can aiso be present in protected form or in the form of precursor

10 groups, or

b) by coupling of a fragment of the formula X1 with fragment XII,
Re-Q-X-Q-W-C(O)-Y  (XHI)
in which Ry, Q, Q' and X, are as in claims 1 to 6, W is the substructure of formula
15 1, but where in Ro, Q, Q', W and X functional groups can also be present in
protected form or in the form of precursor groups, and Y is a nucleophilically
substituable [eaving group or a hydroxyl group
or a hydroxy group may be attached to a polystyrene resin.

20 8. A pharmaceutical preparation , comprising at least one compound of the formula |
as claimed in one or more of claims 1 to 6 and/or its physiologically tolerable salts

and a pharmaceutically acceptable carrier.

9. The use of a compound of the formula | as claimed in one or more of claims 1 to 6
25 and/or their physiologically tolerable salts and/or their prodrugs for the production
of pharmaceuticals for inhibition of factor Xa and/or factor Vila or for influencing

blood coagulation or fibrinolysis.

10.  The use as claimed in claim 9 for influencing blood coagulation, inflammatory
30 response, fibrinolysis, cardiovascular disorders, thromboembolic diseases,
restenoses, abnormal thrombus formation, acute myocardial infarction, unstable
angina, acute vessel closure associated with thrombolytic therapy,
thromboembolism, percutaneous, pathologic thrombus formation occuring in the

veins of the lower extremities following abdominal, knee and hip surgery,
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