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Abstract: The present i nvention rel ates conpounds of the foQgM g@

which Rl err] wo % Xgo Q D, Rerr][err] and V have the nmeanin cated
in the claing’ T1Hd conpounds of the fornula | are val uabl eP¢ EpoL/13874

phar macol ogi cal |y active conpounds. They, exhibit a strong antithronbotic
effect and are suitable, for exanple, fol the t herapy and prophyl axi s of
cardi ovascul ar disorders |ike thronboenbolic diseases or restenoses. They
are reversphk@iptiphi bitors of the blood clotting enzymes. factor Xa(Fxa)
and/ or factor VIla(FVila), and can in.general be applied in conditions in
whi ch an undesired activity of factor Xa and/or factor Vila is present or
for the cure or prevention of which an inhibition of factor Xa and/ or
factor VI |aeuaNeDimnsancedivg DRRvAINs Ak etok MK ii@frforse rel ates to processes for
the preparation of conpounds of the formula (1), their use, in particular
as active ingredients in pharnmaceuticals, and pharnaceutical preparations
conprising_them 24 May 2005 WD 02/46159 PCT/ EP01/ 13874 Description
GUANI DI NE KWW@lIN@MrWSW@WLMMeMmWI Bl TORS The present
invention relates to conpounds of the formula I, Ra Q@ X-4 DNRIO V (t) O
inwhich Ro; Q X Q, D R o and t he neanings i ndi cat ed bel ow. The
conmpounds of the fornula | are v har macol ogi cal |y active
conpounds. They exhibit a strong nbotic effect and are suitable,
for exanple, for the therapy and prophyl dxis of cardi ovascul ar disorders
l'i ke thronmboenbolic di sgases—pr—iestegoSes MRy are fleversible inhibitors
of the blood clotting enzynes factor Xa (j{Xa) and/or factor Vila (FVila),
and can in general be applied .inconditiofts in which an undesired activity
of fact orinxdicinid/ pR; XaQY by Ryj &rad V bape heendanigsfindicitbe beleine The cpmgu@rdsi on
of which fac or factor Vila._s intended he

i nvention lEPII’H? erngrlear?eglg?%]? 518"5?0(9&0&(‘?&80“%&0"}%’@“%QJ Sy S gy‘]a@frong

conpounds gftithrhmbblic eiidch add atdeiitablesfr ekamplar for tel theraps afg prophylaki@redi ent s
i n phar mac, eut| cal arations co i ng them
Nor b hacetdibidetier RO RACHINGRMEboE RS A ERTRE Tabierene
processes F@flerébte inhibitons adf trmhlotbd)clrmhg enzgfmﬁls fact Xdi(EXa) and/emactdhelig onpl ex
interacti ood rot i NS .an
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of factor Xa and/or factor Vlia is intended. The invention furthermore relates to-processe‘s.

for the preparation of compounds of the formula 1, their use, in particular as active
ingredients in pharmaceuticals, and pharmaceutical preparations comprising them.

- Normal haemeostasis is the resuit of a complex balance between the proeesses of clot |
initiation, formation and clot dissolution. The cbmplex interactions between blood cells,
specific plasma proteins and the vascular surface maintain the fluidity of blood unless
injury and blood loss occurs (EP-A—987274) Many significant disease states are related
to abnormal haemostasls For example, local thrombus- formation due to rupture of
atheroslerotic plaque is a.major cause of acute myocar_chal |r_1farct|on and unstable
angina. Treatment of an occlusive coronary thrombus by either thrombolytic thefapy or

percutaneous angiop!asty may be accompanied by acute thrombolytic reclosure of the
affected vessel. '

There continues to be a need for safe and effective therapeutic anticoagutants to limit or
prevent thrombus formation. It is most desirable to develop agents that inhibit



~ to abnormal haenostasis. For exanple, |ocal thrombus formation due to

rupture of atheroslerotic plaque is a nmjor cause of acut ezmgi%dy al
infarction and unstabl e angina. Treatnment of an occl usive coronary

t hronbus by either thronbolytic therapy or percutaneous angi opl asty may be
acconpani ed by acute thronbolytic reclosure of the affected vessel. There
continues to be a need for safe and effZctive therapeutic anticoagulants to
limt or prevent thronbus formation. It is nost desirable to devel op
agents that inhibit 24 My, 2005 2 coag_ul ation wi.thout directly inhibiting
t hr onbi n %?9”%80'? WHPHTrREYIRMREng thepabinpul R inhiifing Athen SaPLAdEade | i ke

factor XacwigUia@sn Eastaas i fator Kaiankdlor fadtér Vifs ABNREH i& B¥RBiBRLd thenhi bi tors
of factor, %(lg carrP/ a.-lower bleeding risk t t hriombi n_i nhi bitors P.

) h A E.
g 8 iBABESHS O o hiery o tg g ig BSHDen EoPoBy T HBETSHBOE SB AN

ol ecul ar& ueB gt Rehmk&IODruiBdof BRAGF G 2000gs B6otdgsng i nhibitors that are
effective but do not cause unwanted side effects have been descri bed, for

exanpl e, TN WOSRUGEwoighs dactonfmmerasiic tead deidngishiviorrhat arecfiegtve tiddor

Xa- speci fridt chh@ashvwedrtéd B8 effflds Rhvedbeer descibed &5H @RIk, iA0-plUgod 1l bi tor's
al so have further advantageous ,rqc/)fper_tle_s, for instance stability in

pl asma and®¥F¥FErLegites deingc foeF{})’" eronLaopraific blepd slotingdnakiesitihose

i nhi bi ti ofesirble Aedt sLB RREAErs S RSURRERARagdAR Fop&ried 1ONHSaRE: Need for
further ?gf,m).l_ ecul ar weight factor Xa specific bl'ood clotting Inhibitors
whi ch ar @ilfts ét plaema gad liver@ndiseleshbiyeversisaiivar sgERe REptersas whgsedatfibition

i nhi bi ti agnefintchBed agk ! ' i ' rﬂﬁ;’?m W

monocl onal . alplti b%di-esﬁ)%\_s/ﬁrgﬁg%/ g@%l% %ﬁtfﬂg‘-’fﬁ?ﬁt@é’e‘?fﬁj’g_‘bc . gg&gﬁg?‘gmt hyl
ket one i ERghAtRTXE seedic blepd gotipginkitiierswison are/gifestior png bave thesbane:
extrenel Yadgwbhtagéd ¥ewapans of controlling thronmbus formation caused by
acute arterial injury or the thronbotic conplications related to bacteri al
septicem a. There is al so experinental evidence suggesting that inhibition

of T act orspdci@iiidieof i LRorAlahibsh rdcWHclih ficlBRERNARK S, fghbagiatg bal | oon

angi opl ast%. Bl eedi ng studi es have been con ns and 1 ndicate
that i nififbbedien(WO-A98/064¢1 )0 anrpigin suphias dhintomethybireibreinaativatetiaptofest

saf ety WWWW&-@SME@&?W@-%@?/&P@&Z?H& Eﬁrﬁ%g%ﬁ%&%%&r&p’kﬁ g?hﬁ@ﬁ{d"g risk

of any anti coagul ant approac tested inclu ronbin, e and
fact or XdNOAMUSifemation causes by aaute @iterisl injwy of tettoromiaatia complications

related to bacterial septicemia. There is also experimental evidence suggesting that

inhibition of factor Vllaftissue factor activity inhibits restenosis follewing balloon
angioplasty. Bleeding studies have been conducted in baboons and indicate that
inhibition of the factor Vllaftissue 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 factoi‘ Viia
have already been described. EP-A-987274, for example discloses compounds
containing a tripeptide unit which inhibit factor Vlla. However, the property profile of-
these compounds is still not ideal, and there is an ongoing need for further low moi_écular :

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

agents for inhibiting unwanted blood clotting and thrombus formation.

| Thus, a first aspect of the present invention provides a compound of formula |,




have al ready been described. EP-A 987274, for exanpl e di scioses conpounds
containing a tripeptide unit which inhibit factor Vila. Ho I
property profile of these conpounds is st#ll not ideal, a\rll\fd&/ﬁﬁg?é&s an
ongoi ng need for further |ow nolecular wetght factor Vila inhibitory blood
clotting inhibitors. The present invent} atisfies the above needs by
provi di ng novel conpounds of the for ich exhibit factor Xa and/or

factor Vila inhibitory activity and arle favor blen agents for inhibiting
i@gn. | Thus, a first aspect of

fokmiya |, 24,May 2005 '3 RIG

the present invention provi e;s__@_gomgp
.1 ROOX-Q DNV (l) whefein jor pyridyl, wherein phenyl
and pyridyl independently from one another arg nono-, di- or trisubstituted
i ndependent | ywhsfrelone another by R2, R2 is 1. halogen, 2. -CN, 3.

(G - al kyl oxyg ; rei n alkyloxy is unsubstituted or substituted by
hal ogen or an Rk \rll\lgﬁeé'ﬁ(?ﬁby,"dér“&'?'“ﬂ@@)@m@l indepldeatlyTrol da¥ hnothS
bk y

unsubstituted or safesone-iadtrisibsiditeitefad hal ogen, Q and Q are
different and gage ¢ di rhglﬁéenbond or -O-eﬁaxe@ng§{°&fngg@kyl ene-, wher.ein
al kyl ene is unsubstituted®Or nono-, di- or trisubstituted independently of

one another by hal®gen;®Mami no group or hydroxy group, Dis a carbon atom
the substructure of fo ’ | Ghs.ca i, 3-phenyl ene, wherein phenyl is
unsubstituted or nono- m%@’“"é’?"'t"’#‘?‘ 'ﬁﬂé@%'ﬂt‘@ﬂgﬂlwﬁﬂdé’p@ﬁa@mﬂw of one anot her
by R7, RL is 1. hal ogefalogemoran ping group, or _
4 HG-C)alkyl, wherein alkyl is unsubstituted or substituted by an amino
group or halogen,
Qand Q'are different and are a direct bond or -0-,
Xis  {G-Glalkylene., wherein alkylene is unsubstituted or mono-, di- or trisubstituted

independently of one another by halogen, amino group or hydroxy group
Dis  acarbon atom,

the substructure of formula it

{n)

D

. 1sa 1,3-phenylene, wherein phenyl is unsubstituted or mono-, di- or trisubstituted
independently of one another byR?,
RYis 1. halogen,

2, -NO;,
3. <N,
4. NH.,
5.

(C1-(‘4)-aIkyiaminoj,l_yvherein alkyl is unsubstituted or mono-, di- or
trisubstituted independ_ently of one another by R,

-OH,

-502-NH,

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

trisubstituted independently of one another by R®,

.9, | (Ce-Cra)-aryl, wherein ary} is unsubstituted or mono-, di- or trisubstituted
independently of one another by R®,

10. - (G-C)-atkyl-, wherein alkyt is unsubstituted or mono-, di- or trisubstituted
' independently of one another by RS,



3. -ON, 4. -NH2, 5. (C3-C)-alkylanino-, wherein alkyl is unsubstituted or
nono-, di- or trisubstituted independently of one anot her ?‘y %%%3056. - OH, |
eM I nono-

7. -SONH2, 8. (CrGQ-al kyl oxy-, wherein alkyl is unsubstitu ,
di- or trisubstituted independently of one another by R13, 9.

(C6-Cl4)-aryl, wherein aryl is unsubstituted or nono-, di- or
trisubstituted independently of one ahother by R13, 10. (C7-C4)al kyf -,

wherein al kyl is unsubstituted or nono-, di- or trisubstituted

i ndependent |y of one_anot her by R13, 24 May 2005 4 11.
( C1- C4) - al kyl sul't-onylfr-Cl-alipisulfoartswherdinatiyl isunsrbstitined ormobedi-or  nono-, di- or

trisubstituted indep&sﬂﬁkﬁmtehiﬁdé}@nd@ﬂﬁo@dﬁ%lﬂﬂfer%}ﬁum& 12. -C(0}NR11R75,
er )

wherein R14R s ilfde%%&%g of, one .anot re’ hydrogen atom or
(G C4al kyl . 13.“R11 " WA RRTR Sinde pendentirof one:apeiher aeehydrigesh t he ni trogen
atomto which theyawmer{gcijdikd., f orm a saturated or unsaturated 5-to
6-menbered nonacydipfpikg clic.ring waich in addition to the nitrogen
atom carrying Rl and%ﬂéﬁﬁwc tuit%e@ﬁé“‘hfhet“mg‘?"d@mt?@w‘ or different
ring heteroatons cHSs¥nbMmdediorwxyajemted suinfaturatarEtotikerdaan, and i n whi ch one
~or two of the ring &erdRIk RRNE . {i ed by oxo to form-C(O) -
residue(s), or 14. -NRI4RIs, @%E‘?@f@?"ﬁ%@iﬂaawwﬂf g"“-‘%l:s, 3. -NH2, 4.
-OH, 5. (G -walkyl _@gying R" and R an contain 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{0)-
residue(s), or
14. -NRWRIS

RBis 1 halogen,
2 -ChH,
3. -NH;,
4 -OH,
5. {G-Coalkyl- or
6.  (G-Glalkyfoxy-,
R1%is hydrogen atom, and

Vis a fragment of the formula lia,
\g/ L
[ _N__NH
A \(
U

lia wherein
Lis  adirect bond or {G1-G)-alkylen-,

Ais  hydrogen atom, -C(0)-OH, -C{0}-0-(C1-C)-alkyl, “C{O}-NRARS or (C1-Cy)-alkyl,
Uis  -NH2, methyl, -NH-C(0)-0-{C:-C-alkyl or -NH-C(0}-0-{CHz)-phenyi,

Mis  hydrogen atom or (C-G)-alkyt-, and |

R‘ and RS are independently of one another hydrogen atom or methyl.



6. (G-Ca-alkyloxy-, RiOis hydrogen atom and Visa fragment of the |

formula Ila, AD NYNH U Ila wherein Lis a direct bond 2005
(Cl-C4-alkylen-, Ais hydrogen atom -C(0)-OCH, -C(0)- O{CrG)efi Y
-C(0).NR4Rs or (C -Qalkyl. Uis -NH25rrethyI -NH- C(0) - O{GG) al kyl or
-NH- C(0) - 04CH4- phenyl, Mis hydrogen atom or (CI C3)-al kyl-, and Rc and Rs
are i ndependently of one another hydrogen atomor nethyl. 24 May 2005 5
Preferred are conpounds of the forrmula I, wherein Ro is phenyl, wherein
phenyl is unsubstituted or nmono-, di- or trisubstituted independently of
one another by Y Y ~ or Pyridyl, wherein pyridyl is unsubstituted or nono-,
di - or tri substituted independently of one anot her by R2, 24 May 2005 6

Rzis . M&ered . -NHzZ, 6.
(Ci-C4) - aI kiéeo%/r- ar\Aehh%kn %ﬁ ?&P%;(Wuéa IuH’E'ﬁ'I’fﬂ it ut ed or mono-, di- or
trisubstitutet i lebwﬂemm pheody! lenmsahimmhed obiyioh@] ﬂlg@ﬁtnsaﬂttnateﬂr oup,
hydroxy group OmeEﬁe*P.SéXuy%%H ‘and by Q@y 2005
pyridyl, wherein pyridyl is unsubstifuted or mono-, di- or tnsubstltuted
independently of one another by R?,




7 7. -(Cl-C4)-alkyl, wherein alkyl is unsubstituted or mono-, di- or

trisubstituted independently of one another by hal ogen, amNQ,0b864;
hydroxy group or nethoxy group, 0, Q, X Rl, R' and R12 are aS defined
above, D is an atomout of the group carbon and nitrogen, the
substructure of formula 11l is 1. phenﬁl, wherei n phenyl is unsubstituted
or.nmono-, di- or trisubstituted independently of one another by Rl, or 24
May 2005 WO 02/46159 PCT/EPO /13874 8 2. pyridyl, wherein pyridyl is
unsubstituted or nono-, di- or trisubstituted independently of one anot her
by R, R3is 1. halogen, 2. -N02, 3. -CN, 4. -OH, 5. (CrA4)-alkyl-, 6.
(CrA) - al kylLoxy- 7. -CF3 or 8. -NH2, Riois hydrogen atomor nethyl, Vis
a fragment OfSthl fofM@ka Il1a, I1b, Ilc, lid, lie or IIf as defined above,
wherein L, U ‘M R4h§|B§erR5 are as defined above, and A is 1. hydrogen
atom 2. -C(O-OH, 3, -C(O-O(Crc4)-alkyl, wherein alkyl is unsubstituted
or nono-, di- ot ri=CNubsti t ut ed i ndependent|ly of one anot her by - COH,
-NH2. or -(CCAp-alkgpy, 4. -C(O-NR 4Wor 5. (G-C4)-alkyl-, wherein

al kyl is unsubstsitutedH'or nmono-, di- or trisubstituted o

. o, _

6. (C+-Cy)-alkyloxy-, wherein alkyloxy is unsubstituted or mono-, di- or
trisubstituted independently of one another by halogen, amino group,

| hydroxy group or methoxy group, or



~independent|y of one another by -OH, -NH2 or -(CrCa)-alkoxy. More preferred

are conpounds of the fornmula I, wherein R is phenyl, Wherei%mil%\(z%é5 i's
nono-, di- or trisubstituted independently of one anot her y R?, or
pyridyl, wherein pyridyl is nono-, di- or trisubstituted independently of
one another by R2, R2 is 1. -NH2, 2. halogen, 3. -CN, 4. -OH 5. _

(C -C4)-al kyl oxy-, wherein al kyloxy is unsubstituted or substituted by an
am no group, or 6. -(CrC4)-alkyl, wherein alkyl is unsubstituted or
substituted 6y an am no group, 24 May 2005 WD 02146159 PCT/EPO /13874 Q
and Q are i ndefender€i-Eopdlkyneheneit dli is uiesnbstitated or mbriof edieat trisutdtine] a

di rect bond, -0-, - =, = NR -5 aNR 0-SO2-; or-S2-NR10-: X is
1. a-direct bond or%@%@ 691)59%%%”%@?5%”3?TVP&QV%%H%XE&?%R%d or
mono-, di- or tri- swbtoxygtey, i ndependently of one another by hal ogen,

am no grou 1 ar, ye]ocy] Dis_an.at out -of the group carbon and

ni trogen, @ﬂ]exgﬁﬁs@)r(ég l'i}?eg'gf foPﬁﬁF@"ﬁd?quqvg' phenyl or pyridyl, wherein
phenyl andDJ§r i @y Btoar eutoi thebgouip whebnamdmitrazen, di - or trisubstituted

i nd d h . R, R is 1. hal , 2. -N®2, 3. -CN,
i ndepen eniﬂ%ﬁgggélﬁ%a(a%ﬁ}eﬁ[%ﬁ% i's al ogen

4. -NH2, 5. wherein alkyl is unsubstituted or nono-,
di- or 1. phenyl, wherein phenyl is unsubstituted or mono-, di- or trisubstituted

independently of one another by R, or




trisubstituted i ndependently of one another by R13, 6. -OH, 7. S2-NH2, 8.

(G -CA)-al kyl oxy-, wherein alkyl is unsubstituted or nono
trisubstituted i ndependently of one another by R 13, 9. &%@23’%"5
wher ei n ar yIW9824ai8ubst i tuted or nono-, di- or trisubsti tutpedlEP01/13874

i ndependent|y of one another by R13, 10. (C-C4)-al kyl-, wherein alkyl is
unsubstituted or nmono-, di-.or trisubstiguted independentl|y~tf" one anot her
by R13 11. (Cl-C4)-al kyl sul fonyl -, wherein. alkyl is unsubstituted or
mono-, di- or trisubstituted independently of one another by R13, 12.

- (O - NR14R15, her @yAdyiwharsin pyddyéndesubisiitutdd amecrmpdiher tiautsttyett ogen

atomor (C-C4)-alk Kein Rll and R12 are as defined
above, or _14. -NR4 epeﬂi%"o{ dﬁ’g'g%a%‘ w]ﬁ 3. -CN, 4. -OH 24

May 2005 i92y- 4615@|¢g3’ﬂfl EPQO / 13874 10 5. (CI ,C4) al kyl -, 6.
(G-A)-alkylo CF3 or 8. -NH2, R10 is hydrogen atomor nethyl, V
is a fragnent of the P&‘rrmlalla, l1b, Ilc, lid, lie or lif as defined

above, wherein 3. L | sChl,direct bond or (Cl1-C3)-al kylen-, A is hydrogen atom
-C(O-0OH, C(O) q8 )-alkyl, -C(O-NRAR5 or (G -C4)-alkyl, Uis -NH2,
rrethyl‘ -NH-C( C4) - aIkyI or -NH-C(O -0 (CH2) - phenyl,

(C1-C4)-alky!-,
6.  {Cq-Cy)-alkyloxy-,
7. -CFjior
8. -NH,,

Riois hydrbgen atom or methyl, )
Vis a fragment of the formula lla, lb, lic, lid, lle or iIf as defined above, wherein

L, U, M, R* and R are as defined above, and
Ais 1. hydrogen atom,
2.~ ~C(O)OH, | .
3. -C(0)-0-(C+-Cy)-alkyl, wherein alkyl is unsubstituted or mono-, di- or fri-

- substituted independently of one another by -OH -NH;.or -{C4-Cs4)-alkoxy,
4.  -C{OMNR*R°or
5. (C+=Cy4)-alkyl-, wherein alkyl is unsubstituted or rﬁono-, di- or trisubstituted
independently of one another by ~OH, -NH; or -(C4-C4)~alkoxy.

More preferred are compbunds of the formuia 1, wherein .
R‘f is phenyl, wherein phenyl is mono-, di- or trisubstituted independently of one another

by R or
pyridyl, wherein pyridyl is mono-, di- or tnsubstltuted :ndependently of one another
by R?, '
"R%is: 1. . ~NH,,
~ 2. halogen,
3. -CN,
4. -OH, : : : :
5. (CrCq)alkyloxy-, wherein alkyloxy is unsubstituted or substituted by an
amino group, or ' )

6.  ~(Cy-Cy)-alkyl, wherein alkyl is unsubstituted or substituted by an amino

group,




"Mis hydrogen atom (C, -C3)-alkyl- or-OH and R4 and RS 'ér'é i ndependent |y

of one anot her hydrogen atomor (G -C¢4)-alkyl - Even nore ﬁfIa?r % are

t he conpoun of the formula I, wherein ROIis phenyl or pyridy erein
phenyl and pyPPH¥*Y ndependent |y from one another are nnnd’CTfE!’pUﬂ@ﬁ
trisubstituted independently of one another by R2, R2 is 1. hal ogen, 2.
-CN, 3. (Cl1-C4)-al kyl oxy-, wherein alkyl8xy is unsubstltut ed Or substituted
by hal ogen or an ami no group, or 4. -(C -C4)-al kyl, wherein . alkyl is

unsubstitu ed by an a [o halo en,” Qand Q are
independen@edq'd ai% %‘? ﬁi"é&'y ‘Pﬁ?‘& eb'fje'g‘fqer&r@ﬁ?mﬁfrﬂ”gda’?"@ a direct bond,
-0-, -C(ONR9O-, -N®@i @@(ca),ond ~DIRIGHAR-OINFIRASF4ONR - 205; or-S%z-NR“’
(C7 C3) - akksyl en- |nd’e‘§r h@madl kylen is unsubstit uted or nono- I

trisubstitifed. 1 of one anot her by hal ogen, am no group or

hydroxy group, 2.D i SECHDE) akyaen, Q\mébéhﬁlalkfyﬁﬂ |§Uﬁ§k:rsti[‘aiédjr& rAbnd-Ofitbf@- 111 is
- or tr| substi t ut ed

phenyl, wherein phen& subs % nono- ,
i ndependent |y of on& ?F P‘dﬁij}e ently opegaxiothew 'Eﬂj‘ég‘?“ aginQ g§epp or 3. - CN,
4. - NH2, 24 I\/ay 20&5d@@g&2¢{346159 PCT/ EPOI / 13874 11. 5.

(9O 3 o S e S SreoiAd fpony R1s, 6. -on 7. - S o
8. (G - C4)thalskhstoscttire oMmalanli @l Kyl is unsubstituted or nono-, di- or
phenyl or pyridyf, wherein phenyl and pyridyl are unsubstituted or mono-,
di- or trisubstituted independently of one another by R?,
R'is halogen, ' |
-NO,,
-CN,
-NHz,

(C4-Cy)-alkylamino-, wherein alkyl is unsubstituted or mona-, di- or

S N

tnsubst[tuted mdependentiy of one another by R®,

-OH,

-S0O2-NH,,

(C1-C4)—alkyloxy-, wherein alkyl is unsubstituted or mono-, di- or

N o

trisubstituted independently of one another by R™,
a9 .(C;,-C14)—aryl,'wherein aryl is unsubstituted or mono-, di- or trisubstituted
. independently of one another by R™,
10.  (C4-Cy)-alkyl-, wherein alkyi is unsubstituted or mono-, d|~ or trisubstituted
. independently of one-another by R",
11._ (C1-,C4)-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 hydrogen
atom or (C1~C4)—alkyl- '
13.  RYR™N-, wheréin R" and R12 are as defined above, or
4. -NR'R®,
halogen,
-NO,,

R¥%¥is

ISR R
]
S
_.Z
!




trisubstituted independently of one another by R 13, 9. (C6-Cl4)-aryl,
wherein aryl is unsubstituted or nono-, di- or trisubsti tutfsza 20 ‘
i ndependent|y of one another by R13, 10. (Cl-C4)-al kyl -, whet er a?iyl i's
unsubst i t uW&P2@615A0n0o-, di- or trisubstituted independenkEyERdr/BsT@ anot her
by R13, 11. (C7-C4)-al kyl sul fonyl-, wherein alkyl is unsubstituted or
mono-, di- or trisubstituted independgptly of one another by R 3, 12.
-C(O -NR14R15, wherein R14R75 independently of one another are hydrogen
atomor (C-C4)-alkyl-, 13. RLI1IR 2N, wherein R11 and R12 are as defi ned
above, or 14. 5 NRA{&G-Cswliol-ein R4 and R5 are independently of one anot her

hydrogen atom or t Ryl is 1. halogen, 2. -CF3, 3. -NH2, 4. -OH 5.
. (Cl-A4)-al k;ﬂ- op?’ (g%fae@lo?(&)_al kyl oxy-, R o is hydrogen atom and- -V is

a fragment- of the f@&smula Ila, Ilb, Ilc or lid as defined above, wherein L
s a direct ?:?nd -o_ergC1- C2) -al kylen-, Ais hydrogen atom -C(O) -OH,

-C(O -0 (Cl-c4y-al kyl?" -C(O) -NR4R5 or (Cl-C4)-alkyl, Uis -NH2, nethyl,
-NH C( O sChydegerabtom ommetiist, C( O) - O- (CH2) - phenyl, M is hydrogen atom or

Ro 1 s pharse Tegrieth bR BREE e T RS 3RS pBtnai i &t Bhe @it pendent |y
of one ahd®her diretlyboRd,or {CR2s)-alkyen-hal ogen, 24 May 2005 WD 02/ 46159
PCTI EPOL/ALES 7 fiydrden atom, -C(O)-OH, ~C(O)-O-(C1-Ca)-alkyl, <C(O}NR?RE or (Cs-Ca)-alkyl,

Uis '-NH;, methyl, -NH-C(O)-0~(C+-Cy)-alkyl or -NH-C(O)-O-(CHa)-phenyl,

Mis hydrogen atom, (C,-Cs)-alkyl- or —OH, and _

R* and R® are independently of one another hydrogen atom or (C4~Cy)-alkyi-.

Even more preferred are the compounds of the formula |, wherein
Rois  phenyl or pyridyl, wherein phenyl and pyridyl independently from one another are |
mono-, di- or trisubstituted independently of one another by R?,
R%is 1.  halogen, ‘
3. . (Cy-Cy)-alkyloxy-, wherein alkyloxy is unsubstituted or substituted by
halogen or an amino group, or ' |
4. C4-Cy)-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"-;
Xis  -{C4Cgy)-alkylen-, wherein alkylen is unsubstituted or mono-, di- or'tﬁsubstituted,
| independently of one another by halogen, amino group or hydroxy group,
Dis the atofn carbon, | ' | |
the substructure of formula Ifl'is
phenyl, wherein phenyl is'unsubstituted or mono-, di-br trisubstituted
independently of one another by R, o '

R'is 1. - halogen, -
2 -NO,
3. N,
4 -NH;, —




2. (Cl-C4)-al kyloxy-, wherein alkyloxy is unsubstituted or substituted by

hal ogen or an am no group, or 3. -(Cl-C4)-al kyl, wherein alﬁdl/l go
unsubstituted or substituted by an am no group or hal ogen N (g are
i ndependent WO 8¥464He anot her i dentical or different and ar BCHEBIf18¥# bond,
-0-, -C(ONRO-, -NROC(O-; -NRO0-SOZ-; or -SO2-NR10-; X is

-(Ct-C3)-alkylen-, Dis the at om carbon11the substructure of formula Il is
phenyl, wherein phenyl i s unsubstituted or nono-, - or trisubstituted

i ndependent | y an ther by is 1. halo : 3. -CN,

4. -NH2, 5. (é W@M'W‘ﬁwpbﬁguﬁﬁﬁjmﬂ%@e@r or nono-,

di- or trlsubstltumdbsﬁaﬂ@cpmesardemmfmm Ry R3, 6. -OH 7.
-SOrNHz, 8. (G -C4)-al kyl oxy-, wherein alkyl is u substltuted or. nono-, di-

or trisubstit®ed |Ql*é|uependently of one another by R 13, 9. (C-(44)-al kyl -
wherein al kyl i7s unsssiis, ut ed or nono-, d| or trisubstituted

i ndependent |y of one anot by R13, 10. -al kyl sul fonyl -, wherein
al kyl is unsub&i tu(c‘eocdta’kbft?ﬁb'a whegiein gy i '$ U't!srup§ ptedjqrgeenp-i #idependent |y of -

one anot her . by R13, tn%&bstmﬁé@nuéi%xﬂfe’n oM &iohdRb§RES i ndependently of one
anot her are hy%rogen at om or ﬁy al k I-, 12 §R11R12N- wherein R 1 and

R12 are as defined &sdve)-angs Wh?;@i“ ar_y R@R@Jwet%ommow. dg@rﬁtﬂSUbStltUted
independently of one another by R™,

10. (C1-C4)~alkyl- wherein aikyl is unsubstrtuted or mono-, di- or tnsubstrtuted
independently of one another by R™,
ﬂ' (C4-Cy)-alkylsulfonyi-, 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 hydrogen
atom or (C4-Cy)-alkyl-,
13.  RYR®N-, wherein R'" and R™ are as defined above, or
14. - -NR*R®, wherein R* and R® are independently of one another hydrogen
atom or methyl
halogen,
-CF3;,
-NHa,
- -OH,
(C1-Cy)-alkyl- or
6. (Cy-Cq)alkyloxy-,
‘Ruois hydrogen atom, and -

- R¥s

U

V is a fragment of the formula !Ia' Iib, llc or lid as defined above, wherein

L ie a dlrect bond or (C4-Cy)-alkylen-,

Ais hydrogen atom, -C{O)-OH, —C(O)—O~(C,-C4}-a!kyl -C(0)-NR*R® or (C1-C4)-alkyi
Uis  -NH,, methyl, -NH-C(O)-0-(C4-Cy)-alkyl or -NH-C{0)-O-(CH.)-phenyl,

Mis hydrogen atom or (Cq-Cs)-atkyl-.

'_ Fu_rther preferred are compounds of the formula l,. wherein
R,is  phenyl, wherein pheny! is mono-, di- o trisubstituted independently of one another
~ byR? | |
R’is 1.  halogen,




2. -CF3i 3. -NH2, 4. -OH 5. (CG-C4)-alkyl- or 24 May 2005 WO 02/46159

PCT/ EPOL/ 13874 13 6. (Cl-C4)-al kyloxy-, R o is hydrogen Vis a
fragnent of the fornula Ila, lib, Ilc or lid as defined abg%/%ma%%gggi n L
is a directVOBHYLHr (Cl1-C2)-al kylen-, A is hydrogen atom rCI(ERpr/Disrs
-C(0)-O (Cl-CA4)-al kyl,. -C(O-NR4R5 or -(G-C4)-alkyl, Uis -NH2, nethyl,
-NH- C(O -0 (Cl-C4)-al kyl or-NHC(O -0 ({H2) - phenyl, Mis hydrégen at om or
met hyl, and R4 and R5 are independently of one another hydrogen atom or
methyl. Particularly preferred are conmpounds of the fornmuta:l, wherein Ro
i s phenyl, whe¥ei n{BhEmyatkylexyi whwrein aligriexy it nosyhestitided bysubfstitates! anot her by
W Reis 1. haloge = o oxy-, wherein al kyloxy is
unsubstituted or Slﬁ}g]s ?’i‘&%ﬁ%"‘?é@ﬁgmé%o group, or 3. -(G-C4)-alkyl,
wherei n al kyl 3s un§utisd-alkyt, adeosin sikybisiuneuditubgd ensabstieed by aupmir® and Q

bond or- 0 x i s - ALPRESRRUSS {LC"Lt O carbon, the substructure of
formul a | RENALY s indlependrntiyiof ops engther levtislibsdiffetene dnderemono-, di - or
E a_isubst ituted - independsit Ly, Q&&Rﬁm_,rm@ﬁ&(&y; Rkr&L LS gsozhﬁh@(g;en, 2.
’ Xis  ~(Cy-Cy)-alkylen-, -
Dis the atom carbon, | |
the substructure of formula Il is
phenyl, wherein phenyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R,

R'is 1.  halogen,
2. -NO,,
3. -CN,
4, -NHz, _
5. . (C1-C4-)-alkylamino-, whergin alkyl is unsubstituted or moho-, di- or 7

trisubstituted independently of one another by R™,.

6. -OH,
7. -SO-NH;,
8. {C4-Cy)-alkyloxy-, wherein alkyl is unsubstituted or mono-, di-or

trisubstituted independently of one another by R,
9, (C1-Cy)-alkyl-, wherein alky! is unsubétituted or mono-, di- or trisubstituted -
independently of one another by R™, | o
10.  (C4+-Cy)-alkyisulfonyl-, wherein alkyl is unsubstituted or mono-',- di-or
trisubstituted independently of one another by R™, ' ,
11.  -C(O)}-NR™R™, wherein RR" independently of one another are hydrogen
- atom or (C-Ca)-alkyl, o S -
12. R“R12N-,- wherein R' and R are as defined. above, or
13. . -NR'R®,
halogen,
-CF,,
-NH;,
-OH,
(C4~Cy)-alkyl- or

R%is

gos N -




3. -NH2, 4. -C(O-NR14R15, wherein R14R15 independently of one another are
hydrogen. atomor (G -C2)-alkyl-, 5. (Cl1-C3)-alkyl oxy-, Wn%ﬁli pzabgyl IS
unsubstituted or nono-, di- or trisubstituted independently of? 6ne” anot her
by R13, or 6WOU{8IEB)al kyl -, wherein al kyl is unsubstitut @§TEPOMSEY-, di -
or trisubstituted independently of one another by R13, R13 is fluorine or
chlorine, R o is hydrogen atom and 24 1ghy 2005 WO 02/46159™"

PCT/ EPO1/ 13874 14 V is a fragment of the formula Ila, Ilb, lic or lid as
defined above, wherein L is a direct bond or (Cl-C2)-alkylen-, Ais
hydrogen at om ©-c( O(Cols-altylep-0 (Cl- c4) - al kyl, -C(O) - NR4RS or

-(C1-AA4) - aIHgMg,hdebdefﬁ atdkandret hyl , --NH-C(O - O (Cl1- C4) - al kyl or

-NH- C(O - O (CH2)-phenyl, Mis hydrogen atom and.R4 and R5 are

i ndependentiy afloment @fiibe fasmula) .Beglﬁ ligrasatelined ayove, whetrimer al , t he

meani ng of 1aay gHPaHR boh&St @ ,)_Qﬁ(?@,hgatom number etc. which can occur
nore than gonce in the conpounds of the fornula 1, is inerendent of the

meani ng of A shydgeasiinioneG(@UreH, Nel@r@4E o)l E(OENR R ar 46y Cotalied,
occurrenceyidl |. 88 _te et )] € :) ich can
occur nore {han,&%ﬁ@gﬁwﬁ ltqﬁeé{c -??pg%n@dé%g@ﬁ%ﬁ@?yﬁﬁgﬁfﬁé%ﬁy'e i denti cal
or differeht!s Adipges aiener metiyheander m al kyl is to be understood in the

broadest s@tsfd RO aFBABepdMERRCG PR BnbieH At %éM“étS Gt | 1 near, 1. e.

strai ght-chain, or branched aina whi ch can E acyclic or cyclic residues or
conprise any conbination of acyclic and cyclic subunits. Further; the term

al kyl. as UPGRGHEHPHBrENY 43 ShyphlUdeR RANML AL Ghoups as vel| as

unsaturated groups which Tatter groups contarn one or nore, for e%<anple
one, two BeiSt Hiheeyl. woetsinepheayids disabistiuted independantiy of ope snotherbyt Rat t he
doubl e bongsjsarg notgd@gated within a cyclic alkyl group in such a manner

that an aromatic systemresults. All these statements also apply if an
al kyl group occirs &sr&e)sallbdeit.wdereinalkylosy saunsubstiteted or substituted by

©an amino group, or o
3. ~C4-Cy)-alkyl, wherein alkyl is unsubsfituted or substituted by an amino
. group, o | '
Qand Q' are independently of one another identical or different and are
a direct bond or'-O-,
Xis -CHzCH,,
Dis the atom carbon,
the s&bstructure of formula Hif is
phenyl, wherein pheny! is unsubstituted or mono-, di- or trisubsﬁtuted
~ independently of one another by R', -
Rl'is 1. halogén,
2 -OH,
3. -NH o .
4.  -C(O)}-NR™R'™, wherein R“R"independently of one another are hydrogen
atom or (C+-Cy)-alkyl-,
5. {C4-Cs)-alkyloxy-, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one anothér by R, or :
‘ 6. - (C1-Ca)—alky1“-, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
. independently of one another by R',
R®¥is fluorine or chiorine, | | -
Ruwis hydrogen atom, and




for exanple in an al kyl oxy residue, an aIkonxycarbonyI re5|due or an
aryl al kyl residue. Exanples of alkyl residues containing 4 f 5,6,
7 or 8carbon atons are nethyl, ethyl, propyl, butyl, pentyl, ﬁ%xyq hept yl
or octyl, tW&%*SHrers of all these resi dues,- isopropyl Pﬂmwi
1- net hyl butyI i sopentyl, neopentyl, 2,2-dinethylbutyl, 2-nethylpentyl,
3- net hyl pentyl , isohexyl, sec-butyl, tet4-butyl, tert-pentyl, sec- butyl
tert-butyl or tert- pentyl Unsat ur at ed al kyl residues are, for exanpl e,

| k I du | (= all
g bﬁtményl ?/Sé %?@ﬁ"i‘%ﬂ cg?%MFlaééom’e'ﬁWMlda‘aﬁé?fﬁﬁopeny bt "?a'“ )5/ )hexenyl or
1, 3- pent adiienyé direst bahk ynyt,-CHsiMgMEs, such as ethynyl, 1- propynyl .

2- I d al

neat o o 6d° WREkRana ic@ﬁfs%@t CLab e S iyt To68 MR a e o

PCT/ EPO1/ 13874—NH;5ITEH’@IUHHH$(@)-@—YG —CQ)-@,Ik}l{bl- M%(gy@a?@ﬂgpﬁgﬁ*oal kyl 5
i ke cycl opropy

resi dues , 5. 0or 6 ring carbon atons
cycl obuty f/@f(%?)%ﬁ'ﬁ’?m o®&ycl ohexyl, which can al so be substituted
and/ or unRélaud & ek inbBsaridenty QltbrféYéHdth‘er@iylﬂbdgeS R Sr ARthyinsat ur at ed

cycl oal kyl groups |ike, for exanple, cyclopentenyl or cyclohexenyl can be
bonded via any carbon atom O course, a cyclic alkyl group has to contain

at | east lﬂ“@mral,athbmbaﬁtr@ffﬁ,an?@ﬁb@nreéﬂi%ahét&ﬁiaﬁﬂnaﬂ]&%er%té%ulﬁ}ﬁé%ﬁ 8%&1?nt ain
roup like -a is to be

t | t b t
taJlnderegtS ooh"mg% %hr?(éfr:]‘? @ﬁtﬁﬁ CHWBHB"Qﬁ ‘?fé %for%.'{adr ﬁt‘@&%&i@ﬂ‘tﬂ& tioe mepmingeBihial kyl |

( C3- C6) - cymuupaiekidlie, mom&awmeatc( %r%th@d&ﬁbrrér‘xd&eﬁxﬁ GloeB) redidiRry! or
(CzZ-Ca) - Slmlarlg group like (G -C4)-alkyl i's to be understood

as conpri g‘lftﬁé)a¥°é%ﬁ'ﬁmb8fsr1‘§ sWh'E'éF%ﬁ 8?% Mg dhancongejin s compaHnds phthe -
unsat ur at dm(E2 ce4 be ddaytallor leretdpd- C4) - al kenyl  or. (C2-CA4)-al kynyl . Unl ess

stated ot herw termal kyl preferably conprises acyclic saturated

hydr o- carbon ’?%'éﬁeé‘[}@g eigyihe ferrbalkylfs @rﬁ%ﬁ‘fé?/qf oaq jn tbarbms?/eétweéﬁmem ch

can be | i mehscapiion r@%ﬁﬂé@ﬁlﬂrch/&aﬁ%tli'néﬂ} {le. ergﬂﬁt—af(aﬁ%r‘ﬁ?ﬁfcﬁgd %ﬁM%Huﬁ'n al kyl
|

residues is forrre ry (G -C4)-alkyl residues , n-propyi,
i sopropyl can beaexslic of eyslin repidues o comprse Wlﬂaﬂﬂmqflacydlgrﬁﬂdﬁcm at ed

ot her wi S&subaﬂiih.]ﬁuﬂﬁérpﬁ@tbﬁﬁ aflyt BNYsePSSTbih dipRadlB i I sarhaRAedoliSs 44 -kY'
well as unsaturated groups which latter groups contain one or more, for example one,
two or three, double bonds and/or triple bonds, provided that the deuble bonds are not
located within a cyclic alkyl group in such a manner that an aromatic system results. All
these statements also apply if an alkyl group occurs asa substituent on another residue,
for example in an _alkylbxy residue, an alkyloxycarbonyl residue or an arylalkyl residue.
Examples of alky! residues containing 1, 2, 3, 4, 5, 6, 7 or 8carbon atoms are methyl,
ethyl, propyl, butyl, pentyl, hexyl, heptyl or octyl, the n-isomers of all these residues,
isopropyl, isobutyl, 1-methylbutyl, isopentyl, neopentyl, 2,2—dimethylbutyl, 2-methylpentyl, .
3-methylpentyl, isohexyl, sec-butyl, tert-butyl, tert-pentyl, sec-butyl, tert-butyl or tert--
pentyl. '

- Unsaturated alkyl residues are, for example, alkenyl residues such as vinyl, 1-propenyl,
2-propenyi (= allyl), 2-butenyl, 3-butenyl, 2-methyl-2-butenyl, 3-methyl-2-butenyl, 5-
- hexenyl or 1 .3-pentadienyl, or alkynyl residues such as ethynyl 1-propyny, 2-propynyi

(=pr Opar gyl) or 2—butynyl Alkyl residues. can also:be unsaturated when they are
subst!tuted



groups which are indicated in the definition of the conpounds of the
formula I, alkyl groups can in general be unsubstituted or2$pgﬁbb§§ted by
one or nore, for exanple one, two or three; identical or difreren
substituent SYORHYIRY nd of substituents preséent in substit RCEEPRYI§T
resi dues can be present in any desired position provided that the
substitution does not |ead to an unstabli® nol ecul e. Exanpl es 0f substituted
al kyl residues are al kyl residues in which one or nore, for exanple 1, 2
or 3, hydr n_.ato are repl.aced with | ogen atons, in particul ar
f1 uori ne aE g%@‘.’ieﬁ'ﬂg&%‘? Ffﬁ(}?dﬁgg”?ﬁarﬁicé’%?'?@ r gg‘f‘%? cpnigiing e & e BoRycl i c
aryl groupcarbbre amilike@yclogrppbecishienydycRbenaidritytiond e WIRENMEAPAS ber
bi cyclic Séut% io-qggbered hetgé?ar¥l. contalnlng one or two nitrogen
atons as r PRI HRSalERted. Unsetyrated eyelic. alky) BrouRs RRF RSEINERTRE nore of
the 5 to 16ydaaliggl groapd e, MraXBrples cy@FIcRER ! Wfﬁ’%h@i&@i 855 b8 Y6McSvia any
sul fur. Exanples are pyridyl; such as 2-pyridyl,

ni trogen, oxrggnen or
3-pyridyl 6t -ﬁ&g’m‘dyl; pyrrolyl; such as 2-pyrrolyl and 3 24 May 2005 16
WO 02/ 46159 PCT/ EPO1/ 13874 pyrrolyl; furyl; such as 2-fury) and 3-furyl;

thienyl; s as 2-thjenyl and 3-thienyl; imdazolyl, razoyl, oxazolyl,
i soxa>z/ol yl #FFCPH%QZ@I?F!,'C g'gﬂtgm%aﬁwwéﬂ%ﬂ%ﬁ%Fhrew%/rbaagi 9w$-,a¥1d@yr azi nyl>/,

pyri ni di nylllnsahmelehﬂky{@mb RES ke donthin dakakytvo dafidhadtems Mthus, AWrdlR) Ke: ,
I soqui nol y(ltc_@g %n%gl inyl. The term R' and R12 together with the
nitrogen acone 8NP hPe Hedersioad Bs samaTisiBg.AMeNgsathersasattrated amslig (Fiayd 5-

to 6- menbealind, (CBDRFydidatkyl RN PeYEated (CL0,) MM (-G alkehyl or pép'tdi n,
e or

pyrroliding, rphol | ne, piperazine,” pyridine, pyrinmdine, imdazo
1 onor phofkat _5"‘?'??6‘& 26 _%’r'g?fﬁ Eetorakiis o PecasFOPBNiSRY @My
hydr ocar bosthere ssturatddadylic(T a8, )-a @S bnd BRSaIGAE @ )-8kl IR (CS-OP-8R t-hat

has a conj ugat | electron system In a (C6-Cl4)- aryl residue from6 to
14 ring ca?rggﬁgg’f%k%”yére present. Exanples of (C6-Cl4)-aryl residues are
phenyl, naphthyl, biphenylyl, fluorenyl or anthracenyl. Unless stated
ot herw se,, gnd irrgsg}ective of any specific substituents bonded to aryl
groups whi THEHate R Yisedhe e elkidreirrabhiospranriser ecydinsaiiiasd dydiohe
formul a 1,catsonl resigaesiwich Haoé frerreeid 18 siPRRHOH atoRRRINIRWiciPEaf ba'RiaRvt. can
in generalb be u stst_lt'ut ed or substituted by one or . ‘
ranched. A particular group of saturated acyclic alkyl residues is formed by {C1-Cy)-alkyl

residues like methyl, ethyl, n-propyl, isopropyl, n-butyl, 'isobutyl, sec-butyl and tert-butyl.

Unless stated otherwise, and irrespective of any specific substituents bonded to alkyl
groups which are indicated in the definition of the compounds of the formula 1, alky!
groups can in general be unsubstituted or substituted by one or more, for example one,
two-or three, identical or different substituents. Any kind of substituents present in
substituted alkyl residues can be present in any desired position proVided that the
substitution does not lead to an unstable molecule. Examp!és of substituted alkyl
residues are alkyl residues in which one or more, for example 1, 2 or 3, hydrogen atoms
“are replaced with halogen atoms, in particular fiuorine atoms.

The term mono- or bicyclic 5- to 10-membered carbocydlic aryl group"refers to for
example phenyl or napthyl. ‘

© The term mono- or bicyclic 5- to 10-membered heteroaryi.contaihihg one or two nitrogen
atoms as ring heteroatoms refers to {Cs-Cqo}-aryl in which one or more of thé 5to 10ring
carbon atoms are replaced by heteroatoms such as nitrogen, ‘oxygen or suifur. Examples
are pyridyl; such as 2-pyridyl, 3-pyridyl or 4-pyridyl; pyrrolyl; such as 2-pyrrolyt and 3-




nore, for exanple one, two or three, identical or different substituents.
Aryl residues can be bonded via any desired position, and Mt gg%@étut ed
aryl residues the substituents can be located in any desired poS

Unl ess st at W8 %#HE wi se, and irrespective of any specifi cPEtmppi/1ageEnt s
bonded to aryl groups which are indicated in the definition of the
conpounds of the fornmula 1, substituentss that can be present

substituted aryI groups are, for exanple, (Cl- C8) al kyl, in partlcul ar
(G-A)-alk | oh as nethyl, ethyl or tent-but hy dr 53/
(Cl1-C8) - aP W%‘?ﬂxﬁ"wt‘wmﬁér?rf”au%‘? 3(f®YL @4‘%@%9’[‘6&?’%@0@@"& -iambixy, et hoxy

or tert- buﬁ.agﬁblyl nﬁﬁrﬂjﬁiﬁr@@k&?wnsoxﬁoﬁw|tﬁi@%‘%Oéﬁthrel:zoh?tetr%'o!yl irgrt@é{ﬁm nitro,

trifluorometh trif| uorone dr ox am no,
nono- or BVfa%*é!i @!!!}mlélnn(wéiﬁ%cb‘smr( %ld thyamrwbwmml n%pqwn@éyl or

acetyl am gainoagyioxycar bonyl, ((Cl1- CA) al kyl oxy) car bonyl, carbanoyl, benzyl
optionally. substituted in the phenyl group, optionally substituted
phenyl, optionally substituted phenoxy or benzyloxy optionally substituted |
in the ph¥hyterff RURNGARSIRSIH} %ﬁq'neaﬁaﬁ‘og&\ré% to WHIGTthET o BoteiRl fbith ?
specific osntlon of the Conmpounds of formnu ? can 1 ndependently of other

aryl gr oupauitedpatsaitsated 5h %mhetetémpsoeehel@@tewwﬁomr@npfeaetq pyeol,

subgroup piperidiRepyeroRdihbt f fic

dof i t1 0n ol if it HBfEhoinc, DSt AR Sy, 5385 s

PCT/ EPOI/M‘?QFP dnea substi t ut ed aryt group may be substituted by one or

nore identical or different subst|tuents chosen from (Cl-C4)-al kyl,

hydroxy, (G -C4)-al kyloxy, F, d, Br, 1, cyano, nitro, trlfluoronethyl

ami no, phéb§lemaeyzolers ﬁ@t&e‘ﬁ@&ﬁ}cmhmomlmydwquarmesdue in whighet ks not

nor e t hangg C la I.
\SarBbdychc Eir'ié’fé e%ern?th%f ﬁé&é‘t:oﬁ;g%éet&g Bﬁétgpt? %{}t sl nl}:i %:(qﬁg‘%g')%' \

I n nobno substitut'ed phen resi dues ed in -
the 2- pos?ijrgpidug ffO!ﬁ@Jt% finghcaybon hlems-gre prasieoh EWHH‘EStdﬁéCé}CpOfaryli on and

t he 4- posidsidaBs Bed ;ﬂgangf Efa tg@dblgtgé yﬂrl {B@F‘éﬁ%t ordntiiBe %‘Mruﬁfés d #ted

substituents, they ca siti-on, position,
2, 5- posi {PhAwise, @nﬁmapegwe & any ppedifid MSUHEBESSandsd ta aml QI‘Dﬂpileamjnlare

resi dues igpaichisl WH‘FeWe?@Uoﬁ %Pﬁ‘tte' &Bﬁ%ﬁédg B6nS Fuld MERK Peskitfes 0g, EQgrﬁE)l@d in

2,3, 4- pOS|t|on 2,3, 5-
phenvi, naphthyt or ﬂuorenyl can in general be unsubstituted or substituted by one or

more, for example one, two or three, identical or different substituents. Aryl re_stdues can
be bonded via any desired position, and in substituted aryl residues the substituents can
be located in any desired position.

B Un[ess stated otherwise, and irrespective of any specific substituents bonded to aryl
groups whtch are indicated in the definition of the compounds of the formula |,
substituents that can be present in substituted aryl groups are, for example, {C4-Csg)-alkyl,
in particular (C4-Cy)-alkyl; such as methyl, ethyl or tert-butyl, hydroxy, (C(-Cs)-alkyloxy, in
particular (C;-Cy)-alkyloxy, such as methoxy, ethoxy or tert-butoxy, methylenedioxy, =

- ethylenedioxy, F, Cl, Br, |, cyano, nitro, triflucromethyl, triftuoromethoxy, hydroxymethyt,
formyl, acetyl, amino, mono- or di-(C4-C4)-alkylamino, ((C,-C4)~élkyt)carbonylamino like

- acetylamino, hydroxycarbonyl, ((C1-Ca)-alkyloxy)carbonyl, carbamoyl, benzyl optiooaﬂ'y .
substituted-in the phenyl 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 positior of the compounds of formula I can independently of
other aryl groups be substituted by substituents selected from any desired Stibgroup of

' _ ttte substituents listed before and/or in ttte specific definition of that group. For 'e'xampl'e,



pOSIt Vi” on, | 2,4,5-p_OSI t IOﬂ, 772, 4, 6-'p'c')si” t. [ 'on”, OI’V 3,747,7 5-pOSI t i”OI’lr Napht' hryr|”

resi dues can be 1- naphthyl and 2-naphthyl. In substitut ed "? 5
resi dues the{zéggsﬁt ituents can be located in any positi ons or exarrpl ein
nmonosubstitu Y*X¥apht hyl residues in the 2-, 3-, 4-, PCHEPOIA3874

8-position and in nonosubstituted 2-napht hyl residues |n the 1-, 3-, 4-,
5-, 6-, 7-, or 8-position. Biphenylyl ri&sidues can be 2-biphénylyl,
3- bi phenyl yl and 4-bi phenyl yl . Fluorenyl resi dues can be %-, 2-, 3-, 4- or

9-f 1 uoreny dflu resi dues, banded vj a the

9- posi ti ongtS H%QE&%?? %Q@%Pwaftber ﬁ%ﬁq% Y ROr ?r‘fjetrﬁﬁgfr d'f%’re”tS or
4-posi ti onSUbﬁﬁmegtsmmpséiefromc{@po4)siasylgnym® c@,rm@awmy@ @l B I, &anb, or 10
ring atomns r nonocycli.c or c i c heteroc cC ring system
In rmnocycpflhjcgil %'?@%g@ ﬁ?é’[ 'P%'r'%ﬁf&%'r B‘E %W@"%BE’F@"E@/& 90els ” nenber ed,
6- menber edpiefergblyreatreomdhan t\@ nitrp grduipe Wraptesetris ey @phyounds oieETemaela or
6-menmbered ring. In bicyclic groups Het preferably two fused rings are

present. one of which is a 5-nmenbered ring or 6- nmenbered heterocyclic ring
and the ot Wenomdsubdititoiediphenyl résidoesilies egbstitucht Wh@ﬂedhﬂlﬁi@ﬁ&ﬁhérﬁ ey

e o PR ol tp Frp By B L L hEN e h kPt oo D V S
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Wi thin the, a noz uns ra n saturafe

het er ocycl ? c ?H@%@/Ef’ﬁlh%" \iﬁﬂpﬂs't(':%?r:é —pgﬂﬁorb? H’B‘\g '}/er 65,C3MYNE 1yRe, t wo,
three, f 0u$Ubehtuém\$ehe siehsitventshands jocdtld m 2,B@- p'dsﬁﬁ@ﬁ @B@%@Bﬁ%nt bate-t he
ot 1 0 PRS0 S S bF 43 kRiorn R ey SRR g e
arranged i maphtiohandi2-maphag. trfwbsﬁtummapg PbsBueStRGubeituSHBIaMbeastits- 24
May 2005 M\Q 02/.46159_ PCT/ EPQ ./ 135 romatic r Qup, Het may

in a gr
e 5- menbel &Y 8P4 B0 e fisramPi M gLmopubsitutad aph By BRgups I e 4t Ghrporet
g ont ﬁ% n 5 6-07-10r 8ipogitiat andin n%@ﬁﬁlbtt&uffetlfm%ﬂwﬂwyfir@rdﬂleg ldl;mé 1-h31-3 4-, G0 F.5€
nenber e ocycl es. and bi cycl
het er ocycﬁ%?gosﬁfgsg%ﬁ%y YI\KBS' ;%%E’Pf‘ﬁ@ﬂy' %‘H@hﬁt‘%’r%@r‘eB‘PP?W‘and one
6- nenber dduoreny resjuuetswsana:emm_ae BEd- b DISorehil. I G¥EddubsRUBIUCferf OUPS 1N a

roup Het th r S contain heteroatons. Arommtic ups Het
?ray gl SO bfgggg? dvgzl %\?% pom%n the su stltuent is preferab[y preserrpm the ‘? ,8 %— or -

4-posmon

The group Het compnses groups containing 5, 6, 7, 8, 8 or 10 ring atoms in the parent
monocyclic or b:cyclac heterocyclic ring system In monocyclic groups Het the

: heterocyc_:hc nng 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-
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 centains 8,90r10ring
atoms, particularly preferably 9 or 10 ring atoms. o

Het comprises saturated heterocydlic ring systems which do not contain any dou_-.ble
bonds within the rings, as well as mono-unsaturated and poly-unsaturated heterocyciic- .
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 resuits




the customary term heteroaryl for which all the definitions and _
expl anati ons above and below relating to Het corresponding Unl ess
stated otherwi se, in the groups Het and any other heterocyc roups
preferably ‘WO Q6590r 4 identical or different ring heteroaﬂﬂﬁﬂmﬂhﬁgen
from nitrogen, oxygen and sulfur are present. Particularly preferably in
t hese groups one or two identical or diffifgrent heteroatons choSen from
ni trogen, oxygen and sulfur are present. The ring heteroatons can be

[ ' esired nunber and in any position with respect to each

resent 1 n an
8t her pr oﬁ@\é@?f’ Fags nreanosR hlet may' ber@eapmd & Syenberedringoie. aromalis ar t
and i s stahgreusdd a 2 giblp 6 Borfin 184BGGURorh 4 ;s'eroﬁ{aua nﬁ%@ﬂ 26 Het AR s of

parent structures o het erocycles fro Ich t erived
are aziri diTREPsR |5rfaw@bel@§eandcﬁ wembefgﬂrm@n@ycﬁqnqarocmes)mh@yclm oxol e,

i m dazol e, ﬂétér@éﬁ!i& cd?ﬁ%%%ﬁ OF thSON AU d ltul?tjp Bﬂé 8.meBaR! U one 6-

1,2,3-triazole 2 triazole, tet razo di ne, pyran I oOpyr an,
pyri dazi ne, me’B(}’?"th“ﬂQn‘é' twig\G-memberediinas olnzitys bc amn&at@mqumsen a]gmula)klatorma

1, 2-t hi azi ﬂ:ﬁboih rhgs A7 ESRain h%ttﬁ'oétgr'n@ZAﬂ&%a: gﬁa@thét%)n%so Ea?eférrtaﬁ W fgy Ne.

1, 3, 5- trlazh azepine, 1,2-diazepine, 1, I azepi ne,
indol e, isd ?lH’é?t@“a'b(éﬁmhamﬁwltf@rndmfhaﬂ)Mnlt@nsan@eMemtmsIwove auhzol e,

benzi m daz Gefow REAMREG 1L Eorr E&P@H%ﬁgi{ol | qui nol i ne, isoquinoline,

chromane, isochromane, cinno ne, qui noxaline, phthal azine, .
pyri doi-m dazol es, pyrldopyrldlnes pyridopyri m dines, - purine, ptrddine etc.

as wel | as W{idd stRYS biISwi "é’? ifilthd gﬁgbé Hgf a0 érnfothélsllﬁ&groggél%rﬁg%%rél%fe? %’}!’éd

fusion (or caondensati on) ocyclic ri‘n f.of
cycl opent a-¥ dse@r 4 WBI‘@N@Xdlfﬁecsﬂédn@heteaaﬂmmnemmmmmbgen,v@tygeasndf t hese

het I T ed I
are the chentur 8 pleaght b arcy EPY bredrebly i MRS oS R ord i derica i °°
i nply that efﬁﬁ‘éat@méﬁbgsqﬂeﬁfomwmgeomwgb@andeulfur@de presant. ﬂ'hemgrbmt&matems
unsat ur at e@ah bBGr&at fBny [NRiBANERb £ Iﬂ%h%gﬁgﬁ&ﬁwtltﬁ %}%%?{ Cg,PEE ring

systemw th respect to r|n SIze an el oAt %nd
their rel aPTQ)@%’dB@ftthQr@UHm r@tﬁpbarqhedysi@nvreknmm"gheapt argltis stabldband

insat ur at eq G ro st berbp M oAl it khe B LR SRSty SRRt e
bef or e- | i sheterogyelesfronywhieh theamsp Heesabbie da:hmzﬂ drecuiriite, bRiearte, paetidirad, | y or
conpl et el y phtsle R fGbhene, dioxole, imidazole, pyrazole, oxazole, isoxazole, thiazole,
isothiazole, 1,2,3-triazole, 1,2,4-triazole, tetrazole, pyridine, pyran, thtopyran, pyridazine,
- pyrimidine, pyrazine, 1,2-oxazine, 1,3-oxazine, 1,4-oxazine, 1,2-thiazine, 1,3-thiazine,
1,4-thiat_zine, 1,2,3—tﬁazine", 1,2,4-triazine, 1,3,5-triazine, azepine, 1,2-‘diazepine, 3~
 diazepine, 1,4-diazepine, indole, isoindole, benzofuran, benzothiophene, 1,3- -
benzodioxole,- 'indazole, benzimidazole, benzoxazole, benzothiazole, quinoline, .
isoquinoline, chromane, isochromane, cinnoline, quinazoline, quinoxaline, phthélé‘ziné
pyridoimidazoles, pyridopyridines, pyridopyrimidines, purine, pteridine etc. as well as nng '
systems which resuilt from the listed heterocycles by fusion (or condensation) of a
. carbocyelic ring, for example benzo-fused, cyclopenta-fused, cyclohexa-fused or.
-cyclohepta-fused derivatives of these heterocycles. |

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 fo
describe the ring system with respect to ring size and the number of the ﬁé}eroatoms and
their relative positions. As explained above, the group Het can be saturated or partially




“anal ogues and also fromtheir nore highly unsaturated anal ogues if
applicable. As exanples of conpletely or partially hydrog%ggzg&'al ogues
of the before-listed heterocycles fromwhich the groups Het may be derived

the fol | owi NYOMEYIBL nentioned: pyrroline, pyrrolidine, t&CFERIASHHUran,
t et rahydr ot hi ophene, di hydropyridine, tetrahydropyridine, piperidine,

1, 3-di oxol ane, 2-imidazoline, inidazolidigne, 4,5-dihydro- 1,3-0xazol,

1, 3-oxazol i di ne, 4,5-di hydro-1, 3-thiazole, 1,3-thiazolidine; .perhydro-1, 4-
di oxane, piperazine, perhydro-1, 4-oxazine (= norpholine), -

per hydr o- 1Vusa{sptedion arqmatic; And et e bie Weyivedhrat loptyrfoam & beforetistial i ne,

i soi ndolin -1 Enal i : : - ' f nol i ne,
cro. The 1oy oripy feELhBR Rt agh B e ol b Sl B SRERLERAEL "1
case of ni Enalemies andalsodmye thelr more highly snsaturbled anialogues ifrepplisablet 6 Thus,

for exann' Exanfhied bf Glrthetb§oF BHfial? Al Bfbrbid Aflalies of iGN
3-pyrrolyl, a pyrrolidi nyt reésidue canbe pyrro rn-1-yi~ pyrrolidino),
pyrrolidi nbgegwpy@eps ymvdiighdthe -gseuds, Hed mgyr iedetivied tressioioeing amaye mentioned:
pyri di n-2- i DVl 07 3- 1.di_n-4- . L perd di nyl. .resi due can be
pi peri di n- pﬁ”ﬁlm%zﬂyﬁ'ﬁ%@?é&&ﬁ%ﬁ{dr&%{%g{? ?86%‘%“‘%%"8‘%?%@?’?’3‘? %—" g'-n §) or

pi peri di n- Eirghydreniriginec pipetiding.- ¥, 3rdiokolane, R-fmidgaoling Hivédazblidias 4fedihgdohi eny |
or 3-thi enyh.oxhig { : bl dazol s -yl .l | M} dazol - 4-y!
or i m dag e REMURIOioIRg, BE-ARRBT i mbitle, 1.ahg30RnS phnyal 4770 T )
1, 3- oxazol digxafie, piperzinghperhpdrpt1, é-eratiee (5 Botphiot)]| pathydro-114-Biddneazol - 4- yi
or 1, 3-thi @&zloras he . ) di N2 Yl |m.din-4-yl (=
6. pyri i d ‘ﬁ?ﬂ"f@}d‘%@p9%%*1%%?%%}?"!’e-‘gﬁ?ﬁ&é"ﬁ‘%:z'.s%éﬁe%hﬂ%é%%a@?é@%ﬂét (=

pi per azi n- h2:g|4-tetrphysispisaquingliner efpi per azi n-2-yl . Indolyl can be indol-1-yl,
i ndol -2-yl, indol-3-yl, indol-4-yl, indol-5-yi, indol-6-yl or jndol-7-yl.
Simlarly benzi mdazolyl, benzoxazolyl and benzot hi azol residues can be
bonded vi aTheresidue plebimay bie banded via ammyingfcattoe giars| andinshd cass ofGiitramed 7.

Ui nol 1 n? ey B ptopiehing nBHRCHOD; To. JuehTe E RO resisenol i ny!
can be i sgf@ﬂihﬁo’il-P)lmWL 2-pywojvi or@-pyrrodd,yd pyriddidinyi residiia-cén pk pyrrolidin-1-yl (=
| addi 1 dAeiiho) pr ARk EY &bk 3 He B efdbehe RRBEA R, o
qui nol i nyIPYAA-3-Yoy pindinidmg) g pipeddiByl4eticte edrybls pigeidiod i-yl\# pieddino),
1 posi o2 Sl BRRHURRL YL B2 POERG: E3T A s b bR lERag
PCT/ EPOL/ £3®iray! or 3-thienyl, imidazolyl can be imidazol-1-yl, imidazol-2-yl, imidazol-4-yi or
imidazol-5-y|, 1,3—oxazofyl can be 1,3-oxazol-2-yl, 1,3—oxazol~4—y! or 1,3-oxazol-5-vi, 1,3-
thiazolyi can be 1,3-thiazol-2-yl, 1,3-thiazol-4-yi or 1,3-thiazol-5-yl, pyrimidiny! can be |
Pyrimidin_-2-yl, pyrimidin-4-y! (= 6—pyfirnidiny|) or 5-pyrimidinyl, piperazinyl can be
| piperazin-1-yl (= piperazin-tLFyI = piperazino) or piperazin-2-yi. Indoly! can be indol-1-yl,
© indol-2-yl, indol-3-yl, indol-4-yl, indol-5-yl, indol-6-y! or indol-7-yl. Similarly o
benzimidazolyl, benzoxazolyl and benzothiazol residues can be bonded via the 2-
position and via any of the positions 4, 5, 6, and 7. Quinolinyl can be quinolin-2-y,
- quinolin-3-yl, quinolin-4-yl, quinolin-5-yl, quinolin-6-yi, quinolin-7-yl or quinolin-8-yi,
‘isoqinoliny! can be isoquinol-1-i, isoquinolin-3-yl, isoquihb[in~4—yi, isoquinolin-5-yl, ~
_ isoquinolin-6-yl, isoquinolin-7-yl or isoquinolin-8-yl. In addition to being bonded via any of -
the positions -indicated for quinolinyl and isoquinolinyl, 1,2,3,4~tetrahydfoquinolinyl and
.1,2,3,4—tetrahydroisoquinolinyl can also be bonded via the nitrogen atoms in 1-position -
and 2-position, respectively.




20 Unl ess stated otherwi se, and irrespective of any specific substituents
bonded to groups Het or any other heterocyclic groups whi c 9 Qsdl cated
in the definition of the conpounds of the fornula I, the group Ele can be
unsubst i t ut¥YO¥te1 B bstituted on ring carbon atons Wi th ORETEROVDE®, for
exanpl e one, two, three, four or five, identical or different substituents
like (Ci-C8)-alkyl, in particular (C-®¢-alkyl, (C -C8)-al kyloxy, in
particular (C, -C4)-alkyloxy, (Cl-C4)-alkylthio, hal ogen, nitro, anino,
((C1-A) - a]I[E ar bonyl am no |i ke acetyl am no, tnfl uoronét hyl |
trifluor obB ﬁ%ﬁ{ﬁ e gHpDNSe. a9 drespagtivesi pny epediiy subskitentsihondad to greups

exanpl e, Hﬁﬂér@fwfmﬁé%et&rocﬂdiﬁ FHL@éWdW reﬂ{dlc%a‘tecf%%g)&éﬁﬁlmrl of tﬁ%! dr oxyet hyl,

met hyl enedi o et h | enedi oxy , ano, -am nosu
met hyl sul ‘r‘%ﬁ“ﬂ d A @mu%d ntye group Hﬁi@an b@WBUbfét@ﬂe@y Sl&hsmuteﬁ(wah@o nyl ,

Ol omal | Sarbom B W Bnd BERbte, FRRAGOBR Ak, P ek BoMREN B 7Y/

optlonall substituted In phenyl “group, Benzyl ox tio

subst i t ut @ferent ?%ﬁwmlllked%@p -allsylcin Pﬁﬁ@umf)@siﬁhmmﬂﬁfﬁ‘ahwﬂow,%ent in
any. desi 1 galtaRé (0,20 Bk qe. ) Rbiunl %Qloaemfﬁsérgﬂaege{ £y I course an

0X0 group cannot be pre Matic-rin ri ng

ni trogen alieargenyt a”@ﬁ@hlﬁﬁ aeetylerainoi Wegremethm, Itlyﬂuﬁromatbhxsoﬂ'iyéloxb,e)xo
unsubst i t idehy-(C4- h tuted, 1. e.
carry a subst | tott?er%) aﬂ@ié%haascgw%ﬁefaﬁ rxyg‘)@égla%?ﬁéi?-&dﬁ)@?ﬁgl #%e such as
met hy: orrh WE Ybﬁfﬂbﬁémﬁqm%b‘éwieﬂmlew Mmyyhla,cebh@ygmo (elﬁiﬁn@ﬂ)fela}}'lkyl for
exanpl e

hydr oxy- (CZ%@E Iforﬁ’/P 'Va gh&rbéh@%ﬁ;ﬁ&éagg%ﬂ (b ;EQ%PI Etﬁolrl& ogtio a![y or
anot her a%&PISt't@i enu‘btonwmjy fsabvsituted Pla&m@.drerwl ooy hlly sybetltpted in the

am nocar b@ﬁy, %)Z;; a ounds
of the for rrul a tr B&g %%ﬁﬁé@g sedciﬁit]ﬁ% )gg%%ﬁ)eétghth t@%ﬁ es or
as quat erGearie By Qﬁ‘?fﬂ in aFW Agsikegl ﬁaattloapmmedethaﬂmsiahlednalew!e oesluhsa Giutduose de or
to the S%ﬁ&!&?mﬂ_ ESnndt hi, & ﬁ{
present as S, S-di° %xo‘??&t ?);etfﬁ rot L%aerﬁ@rph%tgé ﬁﬁ%géagérh iid glﬁlngﬁﬁ'ﬂtp%gpnﬁg N 8si due
li ke thi (ﬂ%‘l‘&)ﬁ@i mwdypemﬂbef gaohodirer besuinbubstutel | oenrgalya hydrdgeryatomy
1, 1- di oxqytchh BRRLB 4- t hat ent
in a specific pos?ftﬂlht)érqr ofey{;?{jh §Mﬁ§£dnh %efd(cﬁ %fl&'ﬁ%or e&ﬂ@%&@ﬁqﬁkgh‘ﬁy of
ot her gr 68 apistethy oraﬁmtqpqugu sbbvstﬁmtbd phenydnpteersyb(GeT iy, neanpiesi r ed
subgroup pHhzt1hgnis | r [ or gefl nit on of that
group. Hal Oz}eESp HP ﬁ:ﬂ%ﬁ'ﬁ?&?ﬁlﬁed I or ﬁhemé%gﬁi ﬁéqdr %(Fh@ﬁ(y ?‘éq'ee}sa
fluorine exélmtpl@ra? hﬁdr@v(y@hwlnaml or pasthecadyhgtonp pmetiatsatibyyl Ohiamjtheae;tﬂfbnyl ,
brom Nne. group, aminocarbonyl, (C+-C.)-alkyloxycarbonyl, efc. In general, in the compounds of the
formula | nitfrogen heterocycles can also be present as N-oxides or as quaternary saits.
Ring sulfur atoms can be.oxidized to the sulfoxide or to the sulfone, Thus, for example a -
tetrahydrothienyl residue may be present as S,S-dioxotetrahydrothienyl residue or a-
thiomorpholiny! residue like thiomorpholin-4-yl may be present as 1-oxo-thiomorpholin-4-
yl or 1,1-dioxo-thiomorpholin-4-yi. A substituted grbup 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.

Halogen is fluorine, chlorine, bromine or iodine, preferably ﬂuonne chlonne or bromlne
partlculaﬂy 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



“Optically active carbon atons present in the conpounds of the formula | can

I ndependently of each other have R configuration or S confiﬁylpl%t 58 The
conpounds of 24 May 2005 WO 02/46159 PCT/ EP01/13874 21 the ffura | can
be present i‘WCOH&Fbrm of pure enantioners or pure diaster 8B6HEPS/EBTHi n  t he
formof m xtures of enantionmers and/or diastereoners, for exanple in the
formof racemates. The present inventigq relates to pure enantionmers and
m xtures of enantioners as well as to pure diastereoners and m xtures of
di astereongrs. The invention conprises mixtures of two or ‘'of nore than two
st er eoi sogg}’%( wpule hean be pigsantin thedfaam iof pureramentiaseeralor puret diasfersomeneor in -

st er e0i SOMBfeSolrf of Mt bHérERfiomBreC@itfor dMGBHMANIAE eRimpleh oMl | can
or cIs one or 'Prans

be present as E isonmers or. Z isoners ( | somers or | somers) the
i nventi on FR&eEES. Bbe Rrasenijovantn refaies te purecenpniiam @ sisodmeiksiresnf to E2

m xtures i gnationledd bOHvel E{'ﬁ) ﬂd??@%ie‘?%rﬁér%%nﬁ%u?e%% se E@M&%@F\éc forms.
of the conpounds of the ftornula I. astereoners, 1nc Udi ng E2 1Somers,
can be sephV&REY GofRsisen mbiturgs of teedr of sate flian torsteresiapmpess, ofttlye formula |,

chr omat ogr apdy cofPASIPLESHSAG tll?@gt% A& id Ak Rrikles! @ﬁclza%@qné h(grgg&ﬁ'ncﬁyqtf)y-

customary net hods, for. exanple chromat ogr aphy on ral” p S or
r esol ut i onthe fp@aulek sampbe pigperiragdt isbimersen DHisoutersijon sisdsasnere or rasalspaers)

obt ai ned Wirslin@iibk Mikis Bt BuRFE KomeRl 288 36R 7 BLRLRCGIER! &2 Y iho™
conmpounds of - the fornmula I cah al so be OBt arne y enploying

st er eochendlb@fiPs Wi inventios alse comyrises alt faatosnasic fiymsusfitng compowtiseif dhet i ve
reactions. foffigaghoi ce of incorporating into a conpound of the formula | a
buil di ng block wwth R configuration or S configuration, or in the case of
an amno acid unit present in a conmpound of the forrmula | of incorporating

bui | di pese D ; . o i d
For - exampl 2 oanor s, ARAKEG AP b AfE, B BE sboaleaiBTE MoRid i sPRRR 0T
| . For exa®feple.tyechrornaiopephy.iRavestates @ndre sepacatedinbuthedivognabliooérsdan

for i e ! Tt : oo , :
DA o oty FAdoda, o ehmble th btRimitoteptS on LhfarARSES 8 8RBy,
decr ease iR examplp by cnstalizetivreofl dissteievivtegic sblts distaioedpith mptically setiveeaddses | t

can be desiipRke ét@re%kh&%‘fc&lﬁéunif?ﬁ%%%&nﬁg of &@&%Lﬁg f J:é’nealgg be %B{Q(ne% ot

period of tine. In such cas€s, _
employing stereochemically uniform starting materials or by using stereoselective.

reactions.

The choice of incorporating into a compound of the formula | a buildinig block with R
configuration or S configuration, or in the case of an amino acid unit present in a
compound of the formula | of in'corpo_rating a building block designated as D-amino acid
or L-amino acid, can depend, for example, on the deéired characteristics of the
compound of the formuia I. For example, the incorporation of a D-amino acid _bUiIding
biock can confer increased stability in vitro or in vivo. The incorporatibn of a D-amino
acid building block also can achieve a desired increase or decrease in the |
pharmacological activity of the compound. In some cases it can be desirable to allow the
compound to remain active for only a short period of time. ih such cases, the
lincorporation of an L-amino acid building block in the compound can allow endogenous
peptidases in an individual to digest the compound in vivo, thereby limiting the
indiyigiu’al‘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 .




incorporation of an L-am no acid building block in the conpound can all ow
endogenous peptidases in an individual to digest the corrpowglatao(yd Vo,
thereby limting the individual's exposure to the active conpo A
simlar eff&omessal so be observed in the conpounds of therepMasdk on by
changi ng the configuration in another building block fromS configuration
to R configuration or vice versa. By taking into consideratioffthe 24 My
2005 WO 02146159 PCT/ EPOL/ 13874 22 metifcal needs one skilled in the art
can determ ne the desirable characteristics, for exarrpl e a.favorable -

st er eochemhadital ne@ds dritesiiiRg i &@%r@&!’m@é@%aﬁé tHehfesir?M? tenstlcs for
Physi ol ogi cal | %yerabl e salts of the conpounds or mu are nontoxic

sal ts t hat®ge'e yixydrablesyiprearhemisivn o thepeguirgdcasapaund @i e lﬁhafi'thaéeeut ically
utilizable salts. Such salts of conpounds of the fornula | containing

acidic gr%gps for exanple a carboxy grou COON, are for exanpl e -al kali
metal sal f2Vsiplogicrily tofpsakia selts ehdherorsapyndsal fmmata kasdingnioxiscsalts thaieteassi um

salts, Wagihﬁgblbﬁ'bﬁlﬁ«l éc%e?ﬁglecﬂ et hfaﬁnac%‘ﬁﬂcé'}lgﬁfﬁhfaﬂl%%lw Slich salts of

physi ol ogically tolerab uarternaryammoni um 1 0ns suc
t et r anet hyP s pftes formékarl &éﬂﬂawmﬁp GFUPArET gxarapladdiarboty @avR s wit h

amion: a, ATOORYSLMANRA UdIFhELALLE ordfii eaﬁﬁh@?a‘i salty\Gilrfs SR am e,

di met hyl ani trimet am ne ylamne, triethylamne am ne
ortris-(2 Sﬁ@% PB&%?@HW%WF\@@SB@@ saltsgansLgaiciern ealis, ra@d dlgp satis w1tfb rrpounds of
the for mJ|pﬁ?/§olo§1@élly%|@mﬂle?q@éﬁeﬂﬂar?éﬁﬂlﬁ’&u% iGN ae?%t%n?&ﬁgng R ok d

wi t S suc

addltlonnf exa nor gani c aci u orlc aci d,
hydr obr o %raeﬁtyf%ﬂﬂm%mvmuan%a% pddition saltw1§t$mrr@nlqmmbmlyemmgl@aﬂvdnlerab!ewu th

oraant ¢ Sordmistmied e o8 fibydtih 81ifef)diing ihelR)dAhD! Gndbirihe, 201 1, ©

acid, oxalic aC|d, citric aci act cin¢ acid,
mal oni ¢ alflehYiaping.sthanpardine mtr§r(@-m@rqueﬂw&@rnlr@ Besid graupstcantainesldi the

th | the f la |
Whi oot ompbin e thefortiul € EDERAIC Pl BBtk of AL Gr by, f9fn pBH™!
exanpl e a2gdiben %ﬁ"ﬁofor grayuple avild irproanib @xids gudups hmclabmnadzd wde@mxmuas
ZWtteri OR I | i
i nventi on. §%g%l£ﬁgﬁ%fa&§%%w§u%@ &gﬁ o?éﬁ&?(l)gr%f’} \%Il’ Bg‘%g'bc &‘ﬂ% J' glagg‘%%ust omary
met hods kHdRRictasids sush @sdemic add, acetin @cidy oxalit awcide ridritraid, b@ctxccadﬂ miatig a

compound aéidtfRchR 484, @nélo%‘&r %ﬁ’? (a)dérr]'nzbf& cﬁzﬁmabelg Eac@] @ﬁw@nﬁ a%Fd gar?e{nc%%ﬁie In a

sol vent or dispersant,
methanesulfonic acid or p-toluenesulfonic acid. Compounds of the formula | which

simultaneousty contain a basic group and an acidic group, for example a guanidino
group and a carboxy group, can also be present as zwitterions (betaines) which are -
fikewise included in the present invention. '

Salts of compounds 6f the formuta 1 can be obtained by cusiomary methods known to
those skilled in the art, for example by combining a compound of the formula { with an
inorganic or organit: acid or base in a solvent or dispersant, or from other salts by cation
exchange or anion exchange. The present invention also includés all salts of the "
compounds of the formula | which, because of Ibw 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 -
.-formula I 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. '




exchange or ani on exchange. The present invention also includes all salts
of the conpounds of the formula I which, because of |ow phyfvgkgﬁbgal 'y
tolerability, are not directly suitable for use in pharnaceuti S but
suitable, fOYOBHMY e, as internediates for carrying out PGTEREYI3EHeni cal
nodi fications of the conpounds of the fornmula | or as starting materials
for the preparation of physiologically tpl erable salts. The present

i nvention furthernore includes all solvates of conpounds of-the formula I,
for exanple hydrates or adducts w th al cohols. 24 May 2005 "-WD 02/ 46159
PCT/ EPQ / 1%@verﬂ®nﬁtm |hcluee§ﬁ derivativesoandyabdif estiotle bf thatcongsouats of the

nodi fi cati f eco nsof th ormJ rugs,
pr ot ect ed ?’grﬁlr'rlé a 5 819G 8%\ qrgmstagﬁé)}% S'VSIBE’F’%!Q( O&égb €as wel | |
as active detvatiasi ase‘areﬂ)fas bbtarex:mﬁmulitds of)ﬂwetdﬁﬂpbomiﬁlbfdhé foriiuda I TRgent i on
relates in, r.to dr 0 t he conmpoupds of
the for nu;f;zf{“tm%*a S 1 ReBROEE aeRigs BhY brateise (RS e PR okbe under
physi ol ogi ula ¢ shithtdanne. cotivetteédiné eomplsurgis of ore folreula 0 poemshysiofogicae
formila I, J wd€ne %?Jet"]élp H”éi”—'&;ﬁ dﬁﬁé\fei%ng?qﬁﬂ\éd}tﬁﬁ?gfzﬁ"glagheﬁc Oﬁﬁég of the |
formula | having pr t els er, for
exarrEI e W mhdtﬁmsdamvatlws ﬁQhelbbﬂnprndshjfma/ﬁirﬂnghlllhaKIMQq:rropéiﬂésiﬁvhlﬁn aff I action,
are known- the art.. Mre de mation. el ating
£ o° proar gt dkieEinahflon B Fpupl HiErarpea o FAbBY SRRl of
g odr tsgls duratidBuof dgtkar, @ré Elﬁblv)é% gﬂhsgafslenred ihAWSart., M&*e&iaéiwéi lﬁﬁ&nﬁéhon rfétéﬂﬁglced

ug iV, Vi e aar t he
Pt o e 165 PhRA0S S B net o e B P i e JoF sXAmpavengh 0P PER DR chice
Sui Ej abl e pRudigags (éd, Elﬁ@.gprrgwnf&atmerbhel fdvamite tbrugemgwt@qm@n@hé_yg acyl
prodr ugs s r a a ni en-.cqntai ni ng, 'groups
such as a?&ﬂrg]%é‘)gr%g‘gg rfg g'ﬂ@%ﬁé‘ﬁ QﬂJ?% @8?{5’8‘%&%5? )é‘g’géwh’ﬂ?fﬁ%ﬂgs and
am de pr odnwﬁorefedd'imrémﬁ}y|reﬂér@:£ded80itam&)§rd&§jg?sffom¢ dothpRUAsSBt the ForfREIOUNdS

n the ac and. car ha S one or nore,

of the fo rodru te prodr

Por  oxann AP SREedaly yprondat sl adiiile BPCS @ Senat RO R GaHSg G e
are repl acgrdupsi dush ae a&ﬁud) Q@J'l@lélﬁéandcthe gum:ha@w@ arfy k@ st Prodrugs and
(C1-Co) - aI on rbor)f ui t abl %;: rou s and car bg gg groups
for aoy SR REERGR T o il aci T BisuPa gt ey Po P Sseahih omitavads gt Bas
RP' - CO- arfdmeéZ DiBe, adyNpraldh el alﬁlalcalrﬁeﬂw&rp?&ﬁ’ﬂgs 6@-0%)& %ﬂ‘éklamp(efﬁteca‘)

two, hydrogen atoms on nltrogen atoms in such groups are replaced with an acyl group

' “or a carbamate, preferably a (C4-Cg)-alkyloxycarbonyl group. Suitable acyl groups and

barban'iate groups for acyl prodrugs and carbamate prodrugs are, for example, the
groups R”'-CO- and RP20-CO-, in which R is hydrogen, (C-Cis)-alkyl, (C5-Cs)-
cycloalkyl, (C3-Cs)-cycloalkyi-(C4-Cq)-alkyl-, (05—014)-aryi Het-, (Cs-Cra)-aryl-{(C1-Cy)-
alkyl- or Het-(C1—C4)—aIkyI- and in which RP? has the meanings lndlcated for RP! with the
exception of hydrogen.

A further embodiement of the present invention are prodrugs of the compound's éf the
formula {, preferably (C4-Cg)-acyl prodrugs and (C4-Cg)-alkyloxycarbonyl prodrugs.

The present invention also relates to processes of preparation by which the compounds
of the formuta 1 are obtainable and which comprise cérrying out one or more of the

: SYn_thesis steps described below. The compounds of the formula | can genér_ally be
prepared, for example in the course of a convergent synthesis, by linkage of two or more
fragments which can be derived retrosynthetically from the formula f. In th:coursé of the

preparation of the compounds.of the formula ! it can generally be advantageous or



cycl oal kyl, (C3-C8)-cycloal kyl-(d -¢4) -al kyl -, (C6 C14) aryI Het-
(C6-Cl4)-aryl-(CL-CA)- alkyl- or Het-((G-C4)-al kyl - and |n p 5{%@ has
the neanings indicated for RP1 with the exception of hydrogen /& urt her
enbodi ement of the present invention are prodrugs of the conpounds of the
formula 1, preferably (Cl-C6)-acyl prodrugs and (Cl-C6) - al kyl oxycar bonyl
prodrugs.- The present invention al so refdtes to processes of preparation
by which the conmpounds of the fornmula | are obtainable and which conprise

Conpounds of g b focrauult fnbonafoBlyaich SuiAgaE BIfkeARA BEcis o e, 1
course of a 'COHPB? AR WY@§WGWStW.mM0m0ﬁmmrgmsdeBMQ
of the. pr eoatar oo R danud hekdrPinoliod, RO EiForrdl FboR rinchbar ik By oo

of the prepara}tlon of the compounds
advant ageoud i§P %9”@@@399)@"“%@6&%%%&9@ protiern dSuch dtabediésoaralwelr oups

whi ch coul d khewdtd Semidh rea
respective s thésiﬁgﬂgte 'ﬁﬁ‘etfﬂg%%?%]segg&!g@eg[ﬁeg é&%‘ﬂ%@"ﬁfﬁ‘%ﬁ GFUPP ot er
converted i Hi/ @ e %@Qqsﬁd\’\ﬁandﬂﬁ'ﬂn&s exaroples of precursor geoapsTatro grpups ank

r obl em Suc S ot mly BE ARl et 3R 196 5 Gkerd pizdupion F PP ce,
for exanpl eg @St@éfﬂ‘é hyseganatien, i emmgrmmmnmmﬁmmscr&pﬁm S, .
Wley, 199 t ro tro r and ro
may be mentonen ok can dpa Faf Uk Wil Bobl hesackl Sre s Bk Bl e by
cat al yti c P BYasestaeds for thegemavat of fbaqbrc&e&ﬁ?eﬁﬁiubﬂhe%mm%kﬂﬁu ues is
;ﬁépﬁféziig}""f"‘fgﬂ’?%%- Mo 3HE T g N ottt e it Synees L;'ﬂ%r et ve
group. The '@ eyszﬂﬂﬂ)tfémxampbsapamdﬁa kPgroliP &8n sébhhgsbdteéﬁigl art

(Bur gess Kp(,,ﬁgy) Ll% &5 anlc S nt hesi’s, New York: Wle 00). For
exanple p ehol | d % ?ﬁ%ﬁﬁ’ “Sﬂf%h@?ﬁﬂ@“ép'?ﬂl?ﬁde@{ﬂd Jeor r ene
resin, whi&fs tmnmmmamgme .ecule is cleaved from

this resin by treatment with TFA at a Iater stage i of the synthesis.
Accordingly, a second aspect of the present |nvent|on prOV|des a process

for the - pr&qmmglpnaosfeoand: flef ined aboye,
conpri ses- gy Linking a buildin bﬁrogi ?F&t hpﬁpgb% U es & Rrocess Yor' the
' a compound of the formuta | as defined above compnses
.3 linking a building block of the formula X,

0] Y
R"- R"
RO\Q /x\

Xt
Q R"
R"
in which Ry, Q, Q' and X, are as defined above, and R",R",R" R"

. are hydrogen
-atom or as R’ as defined above, but where in Ry, Q, R’

Q' and X functional

- groups can also be present in protected form or in the form of precursor groups, and Y is
2 nudeophifically substituable feaving group ora hydroxyl group,
is reacted with a fragment of the formula it
H-NRw-V  (XIl}

in which Ry, and V are as defined above, but where in Ry, and V functional
groups can alse be present in protected form or in the form of [precursor groups, or

_ !'7) by coupling of a fragment of the formula Xiil with fragment XI1,
ReQ-X-Q W-C{O}¥  (xim)




R Rr XI RO'-0 .QRR- inwhich Ro, Q Q@ and X, are as defined above,
and R, R", R, R , are hydrogen atomor as R as defi n%ﬂgg?g% but
where in 1% Q R @ and X functional groups can al so be prese I'n
protected formor in the formof precursor groups, and Yis a
nudeophilically substituable |eaving group or a hydroxyl group, is reacted
with a fragnent of the formula Il H ®RRao-V (KII) in which Ro and V are
as defined above, but where in Rip and V functional groups can also be
present in protected formor in the formof precursor groups, or b) by
coupling of a fragnent of the formula XIIl with fragment X I,

Ro- Q X- Q - W C§iPahic | & 2 i ich ' Q and X, are as
inclaim 1 to,6, ,“VRé'ilséb'Ita?!ude)gérﬁgggrc%g'?ﬁpeé@?nb%r"l%gu'?ﬁﬁ?m@af"'b%here in RO, -
Q Q, Wand ¥MEifdeiQRal aniXfustionaterpups @ alsahemessmhin protected formbiiat ed f or m or
in the form fﬁemﬁlﬁ‘ﬁbﬁ@ﬁﬁrﬁfu@iﬂﬂﬁ,\’i%d%ﬁﬁﬁy&%%ﬂ@ie&{i@?l&éo pbsti t uabl e

| eaving gr ouph@;mﬁ hgdr oxyl group or a hydroxy group be attached to a
pol ystyrene resin: 89H May 2005 25 The group COY in the formula Xl is
preferably theradudioxygpup mapteiattadyedtop péliiidn@fesitn  acti vated carboxylic add
derivative. Y can thus be, for exanple, -hydroxyl, halogen, in particular
chlorine or brom ne, al koxy, in particular nethoxy or ethoxy, aryloxy, for .
exanpl e phenoxy or pentafl uorophenoxy, phenylthio, nethylthio,
2-pyridylthio or a residue of a nitrogen heterocycle bonded via a nitrogen
atom in particular a residue of .an azole, such as, for exanple,
l-imdazolyl. Y can furthernore be, for exanple, ((G-C4)-alkyl)-0CO=0C
or tolylsulfonyloxy and the activated acid derivative can thus be



a m xed anhydride. If Y is hydroxyl, then the carboxylic acid is
expediently first activated, for exanple by one of the Varbﬂdl% gpgods
used for peptide couplings which are well known to those ski 4°°Th the
art. Exanples of suitable activation agents are O ((cyano(ethoxycarbonyl)
met hyl ene) am no) -1, 1, 3, 3-tetranet hyl uroni um tetrafl uoroborate (TOTU) ;

(KOnig et al. Proc. 21st Europ. Peptide %yrrp. 1990 (eds. G raI t, Andreu),
Escom Lei den’ 1991, p. 143), :
O (benzotriazol -1-yl)-1,1, 3, 3-tetranet hyl uroni um hexaf | uor ophosphat e

(HBTU), O- (7- azabenzotrlazol 1-yi)-1,1,3,3-tetramet hyl uroni um

hexaf | uor ophosphate (HATU) (L. A Carpino, J. Am Chem Soc. 1993, 115,
4397), or carbodiimdes |ike dicycl ohexyl carbo- diimde or

di i sopropyfcarbodiimde. The activation of the carboxylic acid function may
al so favorably be carried, for exanple, by conversion of the carboxylic
acid group -into the pentafluorophenyl ester using dicyclohexylcarbodiinide

and pent af | udheRACLOY fy the i XV phétbBlse BROORAS bAarhlls PIARAr Al i on

of activated

P |lic acid derivatives
of source Ii téﬁg ?Ef hgyylic a%ﬁwah)ﬁ@v‘éﬁﬁfébl!@gém @(anﬂlmmysltmgyl hElgen, fin
Edi Johpaiitdiaychio b
i tion, JohpaNitdleychlorRens brokRfe; alldg, tﬂ‘bral-q’éﬁltal' %ﬂ'ﬂ)glg Pfﬁy é—?ﬂgﬁ%n the -

reaction wt ound of the formula are u

presence of agﬁém‘ﬁﬁgﬁ? QY0 Bpftagyoraphensny, Pheayithiog avetyhioCREpyeidlithioboa m  THF,

di et hyl ‘et here,SIdueI’mﬁBh gen Hetehﬂi&@!é%onﬂed)ﬁgta%gsﬁf%%\}g 6%?@?%% |rsg P%B{;ene

et her, nethy] t%ﬂ E’é et her, "acetonitri
benzene, et h§ 4L ay forexample;ldmidazolyk Yecandunimmnore bé, foapgarage] at e wi t h

71 but yl an ngc*é?@f"}"wf@h T KE ARy 0138 Rl Rda BihRY S Satiruoe

e
02/ 46159 PCT? BPE&H 8@"!3% 26 The resulting product is a conpound of the
formula | in WhICh functional groups -ran also be present in the form of
precursor gr Eg c%(?can be protected by protective groups. If still any
protective Q@le sexmct@éhytﬁrstheyvaae@ fbhemm[ﬂabyade by

5&‘?2@, “588?“‘68@'8%5%??3 e eplie tlihng it e B Fesd Agled

if a car bd eq{t &ﬁ@plegpbawtqﬁma@wam mntseare{l}((bydno@ethexy@mbrtyne fr ee

I ] AR A

1dreu), Escom, Leiden 1991, p.

143) O-(benz:otnazo| ~1-yi)-1,1,3 3-tetramethyluromum hexafluorophosphate (HBTU), O-
(7—azabenzotnazol 1-yi)-1,1,3,3-tetramethyluronium hexafluorophosphate (HATU) (L. A.
Carpmo J. Am. Chem. Soc. 1993, 115, 4397) or carbodiimides like dlcyclohexylcarbo—
diimide or diisopropylcarbodiimide. The act;vatfon of the carboxylic acid function may
also favorably be carried, for example, by conversion of the carboxylic acid group into the
pentafluorophenyl ester using dlcyclohexy{carbodumlde and pentafluorophenol. 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 il are usually carried in the presence of an
inert solvent or dituent, for example DGM, chloroform, THF, diethyl ether, n-heptane, n-
‘hexane, n-pentane, ‘cyclohexane, diisopropyi ether, methyi tert-butyl ether, acetonitrile,
DMF, DMSO dioxane, toluene, benzene, ethyl acetate or a mixture of these so!vents if

appropriate with addition of a base such as, for example, potassnum tert-butoxide or
~ tributylamine or triethylamine or diisoprpylethylamine. o




or tert.-butyloxycarbonyl protecting groups can be removed by treatnent

with trifluoroacetic acid. If desired, with the obtained cgfnpugﬁg further
reactions can then be carried out by standard processes, ?

acyl ati on ré@eérass or esterification reactions, or the cerpErends’can be
converted into physiologically tolerable salts or prodrugs by standard
processes known to those skilled in th rt. O&ther conpounds 6T the formula
| can be prepared in a simlar fashion“s described above by coupling of a

fragment of the fornula XIII with fragment Xi|. Ro- QX-QWELO-Y (XII1)

i n which mere@urtaﬁb ,praa@me cHhFoukd dﬂqrefaﬁﬁurabwehfcﬁrfuﬁaenepgm@w&% Abq t he

formul a | ubstructure of fornmula I11, but functional groups can

optional | §& areésnfu% ﬂb'% f ProFUrsoR grqupe 9 670 B OFelesise yrrsnisstiverareups. e

pr ot ect edSﬁl)énl?rﬁﬁét@@ﬁVé@og{)Qbhp&eBm@Wbrbﬁbst é}@%ﬁesékltﬂréﬁﬁeltﬁeﬁ Réncvel 1by¢ g. an
ed with tert-b | oxycar’bonyl group of

am no gro can l%e pr.ot ec
benzyl oxy ’EPP‘SHW hogs §3re Greeneid Miuls. @PEﬁ?BV s lathaéw@oSwmeais Wlley.
pol yStyreﬁ@‘ﬂ)eﬁ"d&nv&_ﬂ?@d fnrtﬁQHEQFe?i ﬁ?afal% 8pd, %éﬂ&d’frvéi}; =2 'rfér&ért?sléinlc i

pr epar ed gly nmet hods wel|l known to ose sk n the
Mar ch, AdYRHR BtPiesigd ss dethiil esterandde fregicarasxylicatid is wtreer;reaare & the 992;

RC Lar ockiindCosmpaiaNtHe R oleb @ brbud Ea64 RINBddWiSreatlidh with Rirudibekstic gy York
1989). The t&ﬁ‘wnds of the present invention dare serine protease

i nhi bitor¥ PrYfaspeny Hr@tecéreg pUALPS cen berempredhy eatiervitn enzynes
factor XogiustogdeticAi Nt ddslrad, with (A8 bbiafdld®omadifds fdtfertbadio gt {h\éﬁ be

inhibitors of factor Xa. They are specific serine protease In tors
i nasnuch- G544} ByStawiard pracessas, frieyamplei aﬁytatnphée@@nonepwsf@nfc@rxn@r '

pr ot eas esre%tibﬁ@ or tﬂ@'c%hﬁ:logﬁdé éarﬂ% g%@ thto Ep?sr@lspfc‘c’all){]ﬁbté?‘gble hgiLQmpounds

of the forny can determ ned e assays descri bed
bel ow or B rHBﬁBV saergﬂay%pr@ﬁesﬁwkaowmmsee@sed p7thelste skilled in the art,
Wth respect to factor Xa inhibition, a preferred enbodi ment of the :

I nventi-on o ri ses conmpounds which have a I G ::51 for factor Xa inhibition
as deter mpEYNs eidsaiprauled can de Pirpased inw simitsr faghioroas deseriberi t ant

factor Véb%ve b? l?]ﬁdgo&aﬁéﬂm‘-ﬁwﬂo?ﬁne%ﬁﬁ& g@lll Mntﬂ?r Elﬁ,{en%wﬂst antiallu inhibit

teh activity o prot eases I nvol ve I n coag tiron and f|br|nonS|s

whose i nhi bition i SorfetX-PBCEA-YusiiY) t he same
in which Rg, Q, Q', X and Y are as defined above for the compounds of the formula LW
is the substructure of formula 1ll, but 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, eg an amino group can be protected with a tert.-butyloxycarbonyt
group or a benzyloxycarbonyl group or a hydroxy group may be attachedtoa
polystyrene resin.

The fragments of the formula Xi, X! and Xill are prepared by methods well known fo
those skifled in the art (E.g. in J March, Advanced Organic Chemistry, 4" Edition, John
Wiley & Sons, 1992; RC Larock, Comprehenswe Organic Transformations, VCH
Publishers; New York 1989) |

The compounds of the present invention are serine protease inhibitors which inhibit the
activity of the blood coagulation enzymes factor Xa and/or factor Vlla. In particular, they
are highly active inhibitors of factor Xa. They are speczf ic serine protease inhibitors .
inasmuch as they do not substantially inhibit the activity of other proteases_vﬂghose
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



factor Xa catalytic activity either directly, within the zp&nhrg | nase
conplex or as a soluble subunit, or indirectly, by inhibitThg { fie assenbl y
of factor Xa into the prothronbi nase conpl ex. The present invention also
relates to the conmpounds of the fornmula | and/or their physiologically

tol erable salts and/or their prodrugs fokyuse as pharmaceuticals (or

medi canents), to the use of the conpounds of the forrmula | and/or their
physi ol ogi caH% t_?l erable salts and/or their prodrugs for the production
of ~ phar maceut'I%CaFlladdp thepit. MYith respest to ficis tarinbibitiom d srefehaeiapibodlintent 6 thh0r

i nfluenci ng bivedtidn oy ' ﬂﬁmu. LYol ops r. fihrinolysis or
for the t herﬁ%wgﬁéogﬁe}ltdgxgs %ngg&gﬁé%%ﬁ%&@b@%ah bel ow,
for exanple thgiarsey desos owrardthtr mithbst doftorhitentirh@sramy and
prophyl axi s inhibitie =6 6 r hra ol ic._di seases or
r est enoses. .Tths, .a thi rg'iaé%éag?v%foﬁcgﬁ%b%a@%@ﬂ%ﬁ%ﬁwﬁ%@@ge%%se of
a I(:orrpglund ‘ ﬁiﬁ:ﬁg Gp@aulation Bnéﬁbrﬂwlﬁs?MOﬁ@m%bimd_é ﬁﬁtl dé},]?bﬂ (RMGRh lh' b@gé}géca:c |y
tolerable s fiord I rmaceut | cals for 1nniopirtion o
factor Xa ano(l:{].aéf ta%tglrem\glfrfﬁggﬁgb' ﬁc%r&"ﬁ?ﬁ[ﬁ%n%%ﬁ%mﬁ?@w' IR frctos ¢a satabtic
fibrinolysi s_a. A St dicesthe withisrfbe prahninbifase donepléher 0y sEUbIRSGRAM @i s of
2nd prophyl o orY SRRARY IO et Al iR RIS prlleiitnace ciblesccs of
restenoses, and to nethods of treatnent aimng at such purposes including
met hods f or Thé@pis. b ro | axi s. fourth aspect of the present
i nvention al so:)Pr%@%\%@hyﬁﬁggﬁ@%ﬁ{%ﬁS‘me‘f@ﬁfg%ﬁﬁfﬁ{mu@dﬂiﬁﬁ%ﬂﬁ@ at | east
one conpounbfy§ilogically tolerabla shitsandis thekqslodgy fordRE R pHakfacdfiyats @ 09i cal | y
Yy

Ystd
tol erabl e -§an§é}ﬁsa ar-maceutically acceptable carrier. 24 May 2005 27a
Preferred Z?gait he  t égfﬁér‘ffe8ﬁ!'8i°§@8§é'd§ﬁ3§#%sf°§ﬁ'é‘ﬁ‘é‘gd@bﬁlﬂiﬁﬁwﬁidhﬁi@aibus

formation, lgEblesalty andiod trair prodragsfor 8@ proditieR bep 'a'&@uﬁééiyf&rmﬂﬁimhts m

acut e vessdhei6l ssogl,ated with thronbolytic therapy or perc ous
t ransl uni nal co’?%ﬁétdr??/r %ﬁ‘éf gl&? gQetoy influendingdleosd coagulation cinfiamenalasy resporsiee,

pat hol ogi c of fibrisetysis drdonthe W@Wa&% dr e 48h8%sFhentdhSd la%\fero -
extremti egelt)%l *OP%%@gdom nal, knee“and hip surgery, a rirsk o 6u| nonary
24 May 2005 281 iF SHBERYBE iPEruction ofiphamnaceaticals fordhe fiesapywndapraptyixas
coagul at op&f taydiovascuian disoftiers, thromboembolic diseases or restenoses.

Thus, a third aspect of the present invention provides a use of a compound of the formula
| as defined above and/or their physiologically tolerable salts for the production of
pharmaceuticals for inhibition of factor Xa and/or factor Vila or for influencing blood
coagulation or fibrinolysis. Another embodiment may be for the therapy or prophylaxis of
the disease mentioned above or below, for example for use in the therapy and prophylaxis
. of cardiovascular disorders, thromboembolic diseases or restenoses, and to methods of
freaiment aiming at such purposes including methods for said therapies and prophylaxis.

‘ A fourth aspect of the present invention also provides a pharmaceutical preparatidn,
comprising at least one compound of the formula | as defined above and/or its
| physioclogically tolerable salts and a pharmaceutically acceptable carrier.




vascul ar systens during septic shock “certain V|raI |nfect|ons or cancer.

The conpounds of the forrmula I and thelr physiologically t g?bgm§alts
and their prodrugs can be admnistered to animals, preferably manmal
and in particular to humans as pharnaceuticals for therapy or prophyIaX|s
They can be administered on their own, in mxtures with one another or
in the formof pharnaceuti cal preparatlgﬁs which permit enteral or
parenteral admnistration. The pharmaceuticals can be adm nistered orally,
for exanple in the formof pills, tablets, |lacquered tablets, coated
tablets, granules, hard and soft gelatin capsules, solutions, syrups,
emul si ons, suspensions or aerosol m xtures. Adm nistration, however, can
also be carried out rectally, for exanple in the form of supp05|tor|es or

parenteralli,gg EH[Snple i ntravenously, intranmuscularly or
subcut aneousl’ e”F‘ﬁ aefheiisaiment of diseass Bafes suthies abrorael 'ih*ﬁl"ﬂblllﬁaﬁ‘?ﬂﬁéﬁom i ons,

i or 0capsul esuteinilcatl 1AErctS tns@bloRMfa! HAGAHIHLAlsm, o) \fé%lséﬁéiosin%r
exanmple in the { oi ntnents, solufions or tincturés, or iIn other ways,
for exanpl ES?WE??FEW‘F%F’W?@PO‘H@ Hewpy oppeirtaneoyp ragsluminakcorhaay@oeioplestyl

pr epar at i ongrangignthechBirfe [ c&g#@ e
skilled in h?j art, harﬁ%ﬁgﬁfggg &g& @ng€ﬁgﬁ§m§?§0r a #tﬁ%g%ﬁsQﬁ
organi c car P‘gefbféﬁfﬁgl'wéaf'qmnmamqmlaw K@fomﬂ @D@pM(ﬂsf)Swf pulveonanor mul a
| and/or its (their) physiologically tolerable salts and/or its (their)
prodrugs. For the production of pills, tablets, coated tablets and hard
gelatin capsules it is. possible to use, for exanple, |actose, corn-starch
or derivatives thereof, talc, stearic acid or its salts, etc. Carriers for
soft gelatin capsules and suppositories are, for exanple, fats, waxes,
semsolid and liquid polyols, natural or hardened oils; etc. Suitable
carriers for the production of solutions, for exanple injection solutions;
or of emul sions or syrups are, for exanple, water, saline, alcohols,

gl ycerol, polyols, sucrose, invert sugar, glucose.. vegetable oils, etc.
Suitable carriers for mcrocapsules, inplants or rods are, for exanple,
copol yners of glycolic acid and | actic acid. The pharnmaceuti cal
preparations nornmally contain about 0.5 %to 90 % by wei ght of the
conpounds of the formula | and/or their physiologically tolerable salts
and/or their prodrugs. The ampbunt of the active ingredient of the formula
| and/or its physiologically tolerable salts and/or its prodrugs in the 24
May 2005 WO 02/46159 PCT/ EPO1/ 13874




29 pharnmaceutical preparations normally is fromabout 0.5 ng to about 1000
ng, preferably fromabout 1 ng to about 500 ng. In add|t|0@4Mg bbes acti ve
i ngredients of the fornula | and/or their physiologically acceptable salts
and/ or prodrugs and to carrier substances, the pharmaceutical preparations
can contain additives such as, for exanple fillers, disintegrants,
bi nders, lubricants, wetting agents, st Qlllzers emul sifiers,
preservatives, sweeteners, colorants, flavorings, aromatizers, thickeners,
di l uents, buffer substances solvents solubilizers agents f or achieving a

del[oot e](‘j f e;:t throgopmbplism, adrtdasemmateb%{ﬂ@mﬁmﬁavﬁéaﬂﬁﬁcﬁgmﬁ@a&t}wgﬁu;ﬁ]gsFH SI Orl
ant i oxi dan n two, or nmore conpounds o e formul a
and/ or thei ﬁfasﬁgsﬁgﬁ%&’ ié{.fnlng SF% 5‘?13‘51? gertal) vieal Kiiegtions OReancelsr odrugs. I n case
a pharmaceutical prepar atlon contains two or nore conpounds of the formula
| the sele d nds can aimat a specific overall
phar macol ogﬁ?:‘gl%'n%r 0 &]ﬁe()fltﬁ? %Eﬁﬁ‘fﬁ%@@ﬁw@%mﬂ{?&tﬁ'ﬁ%ﬂﬁ gits apgthaicanpl e, a
hi ghly pot eRrodregieanht adhinisteredoQhingis, %féﬁb@ﬂo?ﬁarﬁﬁ&!soﬁc{m?ahﬁu%?i@' ned
|

with a |l ong %%hé‘s ound osstjbtge ot enc The flex ermtted

with respect to t [cgulsels g @Pngfrﬂfgph)ﬂa)@ﬁél'hea{@ﬁpbgﬁd@iruﬁterteﬁe)rf ormul a

| allows a Q’teé'awinleain rofxtureivittobneaRhet BEINRhO Fhreh &%haﬁﬁ&egﬁ%?gﬁ%ﬁ %ﬂ g cal
0 es

properties ds and thus allows the selection I'red
conpounds. %rc{1 ggﬁn@%%@qﬁrBﬂf&f“tefat')ﬁd'?'ﬁ'sgﬁt'cl"hast .one conpound of the formula
| and/or its physiologically tolerable salts and/or its prodrugs, the

phar maceut i ti an also contain one or nore other

t her apeut i cﬁFF'JI @%@Bg%ﬁﬁ%% ecdminjsterediopally; fog psampletia thedermi nhpills, tabiatspf
factor Xa dacqusred wblets, Whled tithds, PR Harend! gié?é sdleé%ﬂluthﬁﬁé r

physi ol ogi %?H é‘ﬁ rabl e. salts and théir prodru enera Ssui tabl e

for the the f)% Ha P otHeppasions %ﬁe@@ﬁﬁnwttﬁﬂ% Admmistreﬂinm heweer ) (:arta)lscmf

factor Xa é)leddamecfmﬁ-edsta kot I ent, or
i e&bxﬁpﬂ% s@mef opéur?gaﬁ &%;gérgﬁ%}ngff

whi ch can f?é {31 be i nf | uenced Pt f act or
Vila or decrangf{gre WFS'XdﬂVWHWé@ﬂY@f Sdbmutaﬂeeugy,enémﬁioun of mjdotivhat i on or

n thei r agtivity i ces i a g reRgistBe it bR oute BufiestelEor xa

in their agtivi.t desired ysi citan.
and/ or fac djljca!}h I eXampleitthe f@hb@'cblntm@atgusautlm arrtithcfuirds; bniol atisérawaytsh for

conpounds ekarhple if GigPehA of 2810 ologically tolerable salts and
their prodrugs are general Iay gﬂllgtggﬁsapgyéyredum ng bl ood clotting, or for

the therapy and prophylaxis of conditions in which the activity of the
bl ood coaglhephaomaceuitical preparations may be prepared in a manner
known per se and familiar to one skilled in the art, pharmaceutically acceptable inert
inorganic and/or organic carriers being used in addition to the compound(s) of the
formula | and/or its (their} physiologically tolerable salts andfor its (their) prodrugs For
the production of pills, tablets coated tablets and hard gelatin capsules it is. possubie to

" use, for example lactose, com starch or derivatives thereof, talc, stearic acid or its salts, |
elc. Carriers for soft gelatm capsules and suppositories are, for example, fats, waxes,

_ sermsohd and liquid polyols, natural or hardened oils, etc Suitable carriers for the
production of solutions, for example injection squtlons or of emulsions or syrups are, for
example, water, saline, alcohols giycerol, polyols, sucrose, invert sugar, glucose,

. Vegetable oils, etc. Suitable carriers for microcapsules, implants or rods are, for example,'

- copolymers of glycdlic acid and lactic acid. The pharmaceutical preparations normally
contain about 0.5 % to 90 % by weight of the cornpounds 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 i in the



" systemplays a role or has an undesired extent, or which can favorably be

I nfluenced by reducing blood clotting, or for the preventi_:%f a%@byi ation
or cure of which a decreased 24 May 2005 WD 02/46159 PCT/ 2 4 30
activity of WROM$18Hd coagul ati on systemis desired by the POWEIOUISM A
specific subject of the present invention thus are the reduction or

I nhi bition of unwanted bl ood clotting, ié’g particul ar in an it vi dual , by
admi ni stering an effective anount of a conpound | or a physiologically
tolerable salt or a prodrug thereof, as well as pharnaceutical preparations

theref or. @hathddeoticnl prepatitiohs RorerHilp @ufich Gbol® 5 ey tdbaul 160MmBEpremrariabl v
used inclu f.or . . exa di ovascul ar di sorders, thronmboenbolic

e | e,
di seases o?mgbﬂ!?ﬂ”“é@q Ouég@f{)@gat ed, for exanple, with infection or

surgery. The conpounds of the present invention can also be used to reduce
an infla tory,.response, Exanpl es of specific disorders for the treatnent
or prophyl 33(?%81"69“ Vﬁ?%ﬁcqvﬁé”@g&ﬁ@ﬁﬁgg‘etfg”’ﬂwg | egdien theinp b-,‘%[ﬂlog'l‘i@ﬁ)hsed are
coronary heatdptalile easeandiqhedrigshnd ©f @inedd ABstaABEd, B RRFAESSicab ascul ar
restenosis, for exangl e restenosis fc?-' | ow ng angi opl ast_%( i ke PTCA, adult

r espi r at or VPR AIORF £aR cYAk Ve BHA as iRy Srample. fillers, ditintsgntm ginders,

di ssem nat-edbricaits AVEESHbGntS, dbilizBG, eMURTIRE preSeradtbe Swebtdhala 8@ rants,
conplicatigns associ at (Fad W F‘h surgery ar eqL%Fronboses l'i ke deep. vein and
proxi mal ver PV HPoHBBEHeriHNckeEEn ddeentis. Bubter supsigncssr pbepts. pAUDiligsrsof

t hei r phar epemth Ggiachlevingtd dépoyeffdte s@ﬂml#ﬁéﬁn%fhet(i@ndﬁebﬁﬁsm@? c6athg epl ace
or suppl enent . ot her ti coagul ant agents such as heparin. The use of a
conpound of9¢HEl Avioxidapls- dhsy caeden gontpig twe,ps e compoynds s thestapHg las

conpar ed t endfbhikir phydisBgiatiyablefabld el AhidiantiPBrdafifRoMEseaf the, formula
I In wide limts and, as is customary and i s known

t he dose gan varﬁ/ leth ) |
to the phyBi@marerical preppeation Cordging v REMORIFoMBeIdsh Hie femaa | the  each

i ndi vi dual selagtin df theiRBRRIBS) cdnfouR¥SERN Bim 8a RGPSt thafRERISHES]
enpl oyed, onﬁ?t%g%npture and severity of the disease to be treated, on the
C

mode and t R "BrACeA PIPRRAHER-JTPr sPMBle. AHRNiepOtant CRBIROENE WIBIR oni c
condi tion sisorter @atAitn oF a¥iiRiSf be E5ABIRYE QthS lofg-8afidd &hpdiuhd offbwalPPr opri at e
dosage can_be established usi E}% clinical approaches wel|l known in the -
medi cal ar POCRRY- JORIRHPility pRsmikd WithdggRegt & thecthiclsgi f gubgiigients in the
compounds of the formula | allows a great deal of control over the biological 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
physiologically tolerable salts and/or its prodrugs, the pharmaceutical preparations can -

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

As inhibitors of factor Xa and/or factor Vlia the compodnds of the formula | and their
‘physiologically tolerable salts and their prodrugs are generally suitable for the therapy

- and prophylaxis of conditioné in which the activity of factor Xa and/or factor Vila plays a
role or has an undesired extent, or which can favorably be influenced by inhibiting factor
Xa andor factor Vila or decreasing their aclivities, or for the prevention, alleviation or
cuj"e of which an inhibition of factor Xa and/or factor Viia or a decrease in their activity is
desired by the physician. As inhibition of factor Xa and/or factor Vlla influences blood
coagulation and fibrinolysis, the compounds of the formula | and their physiologically
tolerable salts and their prodrugs are generally suitable for reducing biood 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 exient, or which can faverably bé influenced by

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




~desired results in an adult weighing about 75 kg is from0.01 ng/kg to 100

ng/ kg, preferably fromO0.1 ng/kg to 50 ng/kg, in particul %4Mggp6)5 1 ngl/ kg
to 10 ng/ kg, (in each case in ng per kg of body weight). g Yy~ dose
can be divi W&P24pxi9particular in the case of the adni ni stPGEERN/18§74

rel atively large anounts, into several, for exanple 2, 3 or 4, part

adm ni strations. As usual, depending 0”3({; ndi vi dual behaV| or |t “may be
necessary to deviate upvvards or downwards fromthe daily dose indicated.
24 May 2005 WD 02/46159 PCT/ EPOL/ 13874 31 A conpound of the formula | can

al so advaabta@ts%oﬂsiemi@ﬁ mgdaﬁ@n aytst@mtxs ﬁ@sﬁ@d't?ﬂhe pRHGAI A a;sledfﬂwbubqaﬂaﬂ For
exanpl e, ~an effe%t ve a unt of é’ﬂ:rrpoun 0';{4 I nvent i can be
cont act ed " A WV@EWPW vig Q%thﬁlrﬁ 1og op ikt é'{?‘é’ﬁf‘te@ %‘Eﬂ%l?ﬁt‘ﬁﬂ Bf the

bl ood SaﬁaﬂheulaFdehﬁﬁlwd@a!CI@ﬁﬁ&mmﬁistéﬁngtQﬁeﬁéﬁtt%’hﬁount&ﬂ@ ddrdp&mdtiorean be
used for dh‘sg(ﬂostlc purPosq?RFg exa Ie inin vitro dl%glnoses and as an
auxi liaryP pRcHl fplsable § é"tFi’rQQ'ELﬁgcfH eof g8 well gapharmaceuical RiRkR8onshe
formul & | thspgfohe used in an assay to |dent|fy t he presence of factor Xa

and/or factor Vila or to isolate factor Xa and/or factor Vila in a
substantially purified form A conmpound of the invention can be | abel ed

Wi th, forCoraifldi it wiich 26bRbSRidadrahe fotthuldecahaRabgsiasi) TRaY ibiRRURS t O

factor Xa and/or f%ctor Vila is then detected using a routine nethod

usef ul f ofP*@RRlEcGardgvassuiapdispiders. dhrombvemboticdiscasss of 6AMElieAIoBs t he formul a

| or a sahiéscblaeseedr éi(%})@%ﬁiﬁ‘f‘rﬁeéﬁm%r@u?ﬁ@y thedRhPBlindd 8 theGrbdem  or
anount of, factor Xa and/or factor Vila activity in vivo, invitro or ex

vivo. Fur Hettionen alsabewiasda feducsran iIRBamalaaiy Eespotstn EXamMpesofapesiat hesi s

i nt er nedi aik&gefsfor tﬁehféaﬁﬁ&ﬂ@r%dﬁmlaﬁkfs Shvithen He 'EBﬁhBBQ:%s bMthB gl édn Of
ot her pha}r)rrace tical .active ingrédients, which are obtainable fromthe

conpounds®®H5§ eCSFoRAKheart digeass aporards) Infaratiero aoeing GRCBISsYASSHIRf uent s or

nodi fi cat ure@fbnefausfféﬁés‘(ér%lé|re£ér%§§follé®nnb%npl&9?a%@tlm9@T‘d)?“ao%h%%% tdrpat do
not substgmtlal ly affect the activit vari ous nmbodi nents of this

‘i nvent i on@'SFEESSHYPIreEE. Wulthergap F@iurwérﬁkf# 8hd dissenivsied insawaseularTelgding t he
f ol I owi ngdigxaBR IERampled df disad %@ﬂdﬂoétldn%%%&@&ﬁe@ With %9$gBe'ry g thtdiRbNR TRt

i nvention, Exanpl es Abbreviations used
deep vein and. proximal vein thrombosis which can occur foIIowmg 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 cornpéred to other anticoagulants.

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
administration, or on whether an acute or chronic condition is treated or whether .~
prophylaxis is carried out. An appropriate d‘dsage 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 mg/kg to 100 rﬁglkg,
preferably from 0.1 mg/kg to 50 mg/kg, in particular from 0.1 mg/kg to 10 mgkag, (in eéch |
case in mg per kg of body weight). The daily dose can be divided, in particu]ar-in the B
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 necess'afy to

deviate upwards or downwards from the daily dose indicated.




~ Dichloromethane DCM Di et hyl azodi carboxyl ate DEAD Dii sopr opy!

azodi carboxylate DIAD N, N -Diisopropyl carbodiimde DI C 2 2005

N, N-Di i sopr | -N-ethyl ami ne DIEA N, N-Di net hyi f or mani de

Di et hyi sul f‘g PHEIS9DVBO. O (7- Azabenzotri azol - 1-yl ) - N, N, NPCREROLp8T¢) -

t et ramet hyl ur oni um hexaf | uor ophosphate 24 May 2005 WO 02/46159

PCT/ EPOI / 13874 32 1-Hydroxy-7-azabenzoBii azol e HOAt N Et hyT'ior phol i ne NEM
Met hanol MeOH Tetrahydrofuran THE Trifluoroacetic acid TFA-Wien in the
final step,of the synt hesi s of a conpound an acid such as trifl uoroacetlc

acid or atC&PTEound qf theformulayl cangilsaayapRgeRMFlrPe ¥sed afoabarisrraulaRt d was

enpl oyed t@ut&@@ﬁﬁﬁudﬁndda@rﬁcr%kbwpleg B Uile@iVe WARINBofGOERRAAd M thePHdrftiogd by
chr omat ogr aphy usi n(tzjqan el uent "which contai ned such an acid, in sone -

cases, depEHtrheprGciacthwithaiieshly dﬁ?%%‘a%’ samplgto pravapitaackislioy af keibloask o
freeze- drys&i8pler FFRSS a ddMSHSLAARP oMt PQ&@i‘tsﬂ%‘ts%ﬁtﬂeﬂlsleM f&rdlag‘f%ﬁ’é etely

inthe formof a salt of the acid used, for exanple in formof the .
acetic aci BUBages. &F eﬁmpiﬁu@rrb\étf@fiiasn%ﬁ%da@eﬁ%afbaux#wyﬁme@qr@c%lcu d salt.

Exanpl e 1!investigations. For example, a oompound of the formula [ can be used in an assay o
(S)-(1- Carbamrnldoyl- piperidin-4-yl)-{3-[2-(2, 4-di chloro-p ctl(p) et hoxy] -5
- hydr oxy- S'éfﬁ)éEFW&%%@?Démwrd(aa@iddprmt@rwllwtteﬂsd@tﬂ@qtor Wfﬂ factpy] 10 O

HN cl / clVvilain a substantially purified form. A compound of the invention can be labeled with, for
example, a radioisotope, and the labeled compound bound to factor Xa and/or factor Vila
is then detected using a routine method useful for detecting the particular label. Thus, a
compound of the formula | or a salt thereof cah be used as a probe to detect the location

or amount of factor Xa and/or factor Vlla activity in vivo, in vitro or ex vivo.

" Furthermore, the cdmpounds of the formula | can be used as synthesis intermediates for
- the preparation of other compounds, in particular of other pharmaceutical active
ingredients, which are obtainable from the compounds of the formula 1, for example by

introduction of substituents or modification of functional groups.

Itis understood that changes that do not substantially affect the activity of the various |
“embodiments of this invention are included within the invention"discllosed herein. Thus,
the following examples are intended to illustrate but not limit the present invention.

Examples
“Abbreviations used:

tert-Butyl S tBu
Dichloromethane .  DCM

Diethy! azodicarboxylate | ' , DEAD

Diisopropyl azodicarboxylate o " DIAD
N,N*-Diisopropylcarbodiimide - DIC

- N,N-Diisopropyi-N-ethylamine - - DIEA
N,N-Dimethylfformamide =~ : " DMF
Dimethylsulfoxide ' DMSO.
O-(7-Azabenzotriazol-1-yl)}-N,N,N',N- HATU o

, tetramethyluronium-hexafluorophosphate




HO\ | OH la) 3.5- Drhvdroxv benzoi ¢ acrd aIIy) ester To 1 5 g of

3, 5-di hydroxybenzoic acid in screw capped vial was added 10 @t#]

al cohol and the vial was dosed and cooled to -20 C. To the g ents of
the reacti oWO0ihsamas added 5 nl of trinethylsilyl chlori dxe:rmpallmﬁw nge

t hrough a septum The reaction vial was allowed to warmto room
tenperature and agitated for 16 hours. ‘glae vi al was opened tatefully and
its contents transferred to a round-bottonmed flask. The solvent was
removed under reduced pressure and the residual solid was dried under
reduced pr Wl‘(ﬁ{yd\lﬁabl@ﬁt@tﬁﬁidlén hydr oxi de pel |l etgcfa@r 12 h. The semisolid
pr oduct Waf)l tHﬁ%‘% the subsequent synthetic ste%Mvm'thout further
purificati rfE Bict was anal yzed by HPLC MY had a retention tine of
3.65 on 5 betHahs reversed phase colum wth flopetate of 2.5 nL/mn of
pure aceto |ttr|‘I:j for solvent A) and 0.1 %aqueous trifluroacetic acid
(for sol vehtU#YIOMIER L oduct was characterized byHFH NVR (DVBO- d6, 24 May
2005 WO OZfiloteEReRCEL4EPO / 13874 33 350 MHz): 81pab6.87 (s, 2H,- aromatic);
6.44 (s, 1 H aromatic); 5.85-5.96 (m 1 H); 5.16- 5.33 (m 2H);
4.65-4.67(dd, 2H). (b) 300 nmg of (2'-chloro)-Chlorotrityl-polystyrene resin
(0. 39 mol Wheh@atherTiialstdp BIMble/ Ynthekis oY‘@%or"an@r‘ic?Qn \éblﬁ%uﬂ:h%%tﬁﬁuoroacetlc acid

di chl oroet hane and.the resin was left to_swell room tenperature for

m nut es. TREAEEF FEHWaRdser ‘%6%%1“?)9 “f'temtftfhlpr%ﬁeafﬁame W‘éasr%!QP'ﬁY%fé’ repoxg ged
with a sol tettr-tﬁmyl gfotéﬂd r Wiknod c&néotmdwétrmme@egéﬁro@nﬁsgepﬁt hg.),% A leffernd

0. 4nL of anhydr ous- di chl or onet hane he resin Suspension was
agitated f ghic C?'Ba'&'ed Fush aeece mﬁ?ererreep% drasndiag wedhewer-arprocgdurnenfos) |
DCM (5 ti nB&)mﬂé‘dteMal(s%fta'fF&E}e d roeesh Lﬁtgﬁgisélﬁhm g‘ﬁaﬁﬁﬁfy Brfr om

step (b) was washed w th anh drous E (3't1nes ende
anhydr ous 9Pl the legmoia Sﬁ‘ﬁ optheracidytseryiop Byarppierie th rm%thegacaﬂhcz 4

di chl or ophsuiesdivér taheRbMetic HRR SHIP ARFLEoNRScigaqked to -15 C and 0.384 ni
of DIAD was added. The resin suspension was agitated at roomtenperature

for 12 h. The solvent was renoved by filtration and the resin was washed-
Wi th THE (Exdmpies) . (SM-Carbamimidoyl-piperidin-4-yl)-{3-[2-(2, 4—d|chloro-phenyi)-ethoxy]-5u

hydroxy- benzoylamino}-acetic acid methyl ester
NH, '

HN)\N (e}
- , 0/
o HN (o]
/\C!;Q/CI
O

- {a) 3‘,5~Dihydrdg<y-benzoic acid allvl ester

To1.5g of 3,5-dihydroxybenzoic acid in screw-capped vial was added 10 g of altyl
aicohol and the vial was closed and cooled to ~20 °C. To the cold contents of the

reaction vial was added 5 mL of trimethylsilyl chloride via syringe through a septurrl. The -

HO"

H

reaction_\rial was allowed to warm to room temperature and agitated for 16 hours. T'he_‘
vial was opened carefully and its contents transferred to a round-bottomned flask. The
solvent was removed under redueed pressure and the residual solid was dried under
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 Cqs reversedphase 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-dG,




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

fromstep (c) was suspended in DCM and 365 ng of 1, 3-di net %ﬁgr?'%ﬁri C
acid was added in the presence of 45 ng of Pd (0)(PPh3)4 u 4 8 . The
resin suspeW@ilgisivhs agitated for one hour at room tenper BREUERL/IFSTe
solvent was renoved by filtration and the resin was washed with DCM and
dried. (e) Dried resin fromstep (d) Wa%\zlvashed w th DVF and™%tspended in 3
mL DMF  contai ning 265mg of HOAt and O. mL of DIC. The resin was agitated
for 5 mnutes and 613ng of

('S) - ani no- [356 Mren) 1 belaTCa ReovbR) 6194 (STHRDaRRh AN, )5.9Y5-986 (el PHf 56 -

acetic aci th ester was added. The resin suspension was agitated for
12 h. The ¥4 A< Gerdifdidd’tlh DVF- and DOM and dried under reduced
pressure for 6 - 8 h. (f) The dried resin fromstep (e) was suspended in

DCM cont ai gg‘} 50% TFA and a%i tated at roomtenperature for 45 minutes..
The resi n SUSHBRE Shhariom)-CHratiyH melssiuane wsim(GSEvRTPisA qaging) | ammalise

washi ngs cantviaeabatdd With BenChefdAciBethbhd bAd e rEGR vFals‘?@Y%gs‘%Yeliséﬁ'éBrhon vas -
d d | yophi

dried under reduced pressure. The solid product was |y I'zed from 30%
aqueous aclATRATRHG fer 3 minyies I heselvatt waritentaved by filtratdicant thegeeaingwasphase
C18 col umtre@éd Wit 22005 hik2%. ) H{t@d ' | :

cont ai ni nggwl\e. desired B)P\ﬁ)ﬁgf wer ga%p@og}[érgﬁ)g%é yo%cﬁ? ?@é%@f%ﬁﬁ?'&éﬂl‘(% -(1-
Ca[) bam rr} db) -gﬁ%@Cg%hmdwyiﬂyhlp@r?@hw-Jhair@ﬁn @u@q@ﬁ@gra)se@ﬂn@ yor-Btord dr oxy
- benzoyl agiangd>@caid : I was

i dentified t? LG M5 %gﬁg}’ve. 'e‘}{y@%ﬁ’(&@ﬁw&%&éﬁnﬁe %ﬁ anEWP (@ﬁMB&)

4- Br ono- N- 814 egadya fiex elesrl - pi peri di n-4-yl met hyl )-3-[2-(2; 4-di chl oro-

phenyl) - et hoxy] - 5-- hydr oxy-benzam de NHz HN-1A HNOHOI. Ol 8r '" (a)
4- Brono- 3, 5-di hydr oxy-benzoic acid ally) ester This conpound was prepared
anal ogous!| {f) # e sesin inbmsiemiby wee mashed with dnydryis BYF &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 ﬁ1L of DIAD
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
- acid was added in the presence of 45_ mg of Pd (0)}{PPhs) 4 under argon. The resin 7

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 mbL DMF - l_
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—methyi)—piperidin—4—yl]— _
acetic acid methyl ester was added. The resin suspension was agitated for 12 h. The
resin was washed withl[_)MF. and DCM and dried under reduced pressure for 6 - 8 h.

{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 \;vas filtered, washed
with DCM: TFA (1:1) and the washings combined with the cleavage filtrate. The cleavage
solufion was dried under reduced pressure. The solid produét was Iyophili;é—d from 30%

aqueous acetonitrile and crude product purified by HPLC on reverse phase C4g column. -




 [Exanple 1(a)], however 4-brono-3,5-di hydroxybenzoic acid was used "i"ns't'ead

of 3,5- dihydroxybenzoic acid. '"H NVR (DMSO-d5, 350 MHz): 5, =.7. 2(411(%
aromatic): 5.97- 6.06 (m 1H): 5.25-5.40 (m 2H). 4.73-4. 757Ny 2995 (b)
The title cOfpBsHFovas synt hesi zed anal ogously to Exanpl e RCTEPESSSHD) - ()
with the follow ng differences: In step (b) 4-Brono-3,5-dihydroxy-benzoic
acid allyl ester was used instead of 3, 34 di hydroxy benzoi c aTd ally!
ester; In step (e) [(4-am nonethy!-piperidi yI )-im no-nethyl]-carbam c
acid tert-butyl ester was used instead of

(5)-am no-fréctidng confiinyih6 AeSipgty bl drd BB BB WobiizBE i gkyxazH@ ¢ ¢

yl]-acetic %Eld met hyl ‘ester. Thefnal product was purif

char act er | G¥BaMiydpXEARSTdiH-4y\E3--4shipro-phanyl)-et I-fé/dBOXY-
N-(1- Car baﬁﬂﬁbﬂﬂ%lnoﬁ'a@@d’d eﬂﬁd‘m@tfbﬂ Q’?tér'”% 5 white golfdzTﬂe% 1 Efg@lgdgﬁ.ﬂﬁéa By

et hoxy] - 5- hydroxy- 4- Kﬁ: benzam de 2 005
PCT/ EPO/l W teiglve mIE'“5 (MHHN-N HN O\ | \ HOOC d (a)
3, 5-di hydr oxy- 4- et hyI benzoic acid ally) ester This conpound was prepared

anal ogousl%(to 3,5-Di hydroxy-benzoic acid ally) ester [Exanple 1(a)],
however 3 ér oﬁ;ﬁmmﬁé! h&p@bﬁmmﬂm'@arWﬂmhwhgﬂ%zﬁMd ictgore=

di hydroxytm@ﬁg)_gthg@]cg rﬁ@?ax&”&%mi&rﬁnﬁé conpound was synt hesi zed anal ogously
to Exanple 2,,Wth the | oW ng I-fference:

3, 5-di hydr oxNH24 nmet hyl - benzoic acid ally) ester was used instead of
4- Br ono- 3,8 di'hydr oxy- benzoic acid allyl ester. The final product was
purified by HP characterized by LCOMS to give nmle=478.8 (MH)'

HN 0

HO g ¢

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

This compound was prepared analogously to 3,5-Dihydroxy-benzoic acid altyl ester
[Example 1(a)], however 4-bromo-3 5-dihy’droxybénzdic acid Was used instead of 3,5-
dihydroxybenzoic acid. '"H NMR (DMSO-dg, 350 MHz): 8 = 7.04 (s, 2H, aromatlc) 5.97-
'6.06 (m 1H); 5.25-5. 40 (m 2H); 4.73-4.75(dd, 2H)

(b) The tftle compound was synthesized analogously to Example 1, steps (b)-(f) witﬁ the
following differences: . | |

In step (b) 4-Bromo-3,5-dihydroxy-benzoic acid a!ly! ester was used instead of 3,5-
dihydroxy-benzoic acid allyt ester; ‘

In step (e) [(4-aminomethyi-piperidin-1 -yl)-imino-methyl}-carbamic acid tert-butyl ester
was used instead of (S)-amino-{1- (tert—butoxycarbonylam-inb—imino—methyi) -piperidin-4-
.yl}-acetic acid methy| ester. The final product was pum" led by HPLC and charactenzed
by LC/MS to give m/e=543.3 (M+H) '

Example 3 N-{1- Carbamlmldoyl—pupend1n-4-ylmethyl)-3-{2-(2 4—d|chloro-pheny!)-
ethoxyl-5-hydroxy-4- methyl-benzam|de '




Anal ogously to the above exanples the follow ng exanpl e conmpounds were
prepared by simlar procedures and characterized by LC NB:%@‘&”E&)%
Structure MAA (MtH)' 4 N H= 464.13 465.3 HNN HN O C1 C1 &Y 2

536. 15 537. VORI (~ 1J\O HNOC HO\ OC 24 May 2@CHEPWDIDR/ 46159
PCT/ EPOL/ 13874 36 6 HN. N H = 564.10 565.3 N Y-T~-o0 O H N OO HO O\
Cl 7 NH2 513.22 514.3 HNJ, N, 7OONC§§\IO: HO\ I O -

HO 0

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

This compound was prepa-red analogously to 3,5-Dihydroxy-benzoic acid allyt ester
[Example 1(a)], however 3 ,9-dihydroxy-4-methylbenzoic acnd was used instead of 3 5;
dihydroxybenzoic acid.

(b) The title compound was synthesized analogously to Example 2, with the,fo[iov;ving
difference:

3 5-dihydroxy—4-methy(-benzoic acid allyt ester was used instead of 4-Bromo-3,5-
dihydroxy-benzoic acid allyl ester. The final product was purified by HPLC and
characterized by |.C/MS to give m/e=478.8 (M+H)".

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

similar procedures and characterized by LC/MS:

Example | Structure . | MWt . (M+H)"
4 VR, 464.13 465.3
HN)\ : - _
5 W, 536.15 |537.3
H N}\ﬁ Q : :
. -
HN 0 :
[#]]
Ho O,\/\©\
H
. . Ct




CH 8 NH= 523.10 524 HNHNOC HO\ I O\ er NH2 411.23 412 HNNHN H

OO -NHCH3 10 2 " 475.11 476 HN NI HN OHO ON Br 24Zpﬁ¥ 3&&? WO
02/ 46159 PCT/ EPO1/ 13874 37 Exanple 11: y

N- ( 1- Car baniwo ebmghs9pi peri di n- 4-yl met hyl ) - 3-[ 2- (2, 4- di chl orecpwnsybgr4

et hoxy] - 4- net hoxy- benzamde ~z HNNj HNOi CI/ Cl ZZ- o jO 1la)

3- Hydr oxy- 4- net hoxy- benzoi ¢ add net hyl g ter 10 nL of thiony™chl oride was
added to 250 niL of nethanol at 0 C. The“Ssol ution was

6 Hi— N H; T [564.10 | 565.3 |
Y
o
0/
HHN [#]
CH,
_ cli
7 _ Jﬁ 513.22 | 514.3
HN i o '
0/
o
NO,
HO“ 0/\/©
8 N, B ' T 523.10 | 524
" |
. HN L]
g /\/©/CI
HO o ~
_ Br NH, . -
g NH, ' e 41123 1412
HN Q
= i
HO o N
. CH, -
10 - ;Cz 47541 1476
HN Q
=
HO 0 =N
Br




stirred for 10 mnutes and 25 g of 3-hydroxy-4-net hoxybenzoic acid were
added. The reaction was stirred for 16 h at room tenperat Uéf thﬁgogﬁeat ed
to 50 C for 3 h. The solvents were renoved under reduced p e'gl The
resi due was Weéd+dir ectly in the next step. (b) PCT/EP01/13874
3-[2-(2, 4-Di chl or ophenyl ) - et hoxy] - 4- net hoxy- benzoi c acid nethyl ester 20g
of triphenyl phosphine. and 10 g of 3-Hy Xy-4- met hoxy- benzoiTaci d net hyl
ester were dissolved in 200 nL of anhydrous THF. The sol uti-on was cool ed
to 0 Cto 10 C and a solution of 11.4n DEAD in 30 nlL anhydrous THF was

added dr opéixsmpleviert I\P-@1 -Catbamirhidyl- ﬁﬁéxﬁdt@@%étﬁwlm[EQZt@d:élﬂem—;ﬁt&myﬁr ature
and stirred, for, 45 Asolulon of 11. :

2-(2,4-Di cﬁ%Fﬂ%@ﬁ&%eﬁ%ﬁ@r Sn 10nL anhydrous THF was added with :
cooling. Thel¥eaction was stirred at roomtenperature for 16 h, then the
sol vent s vvaz,r.\,«sz’/’*lL ed under reduced pressure. The residue was treat ed with
n- hept ane: et hyl@t\gt e/l:1. The filtrate was dried under reduced
pressure. The produc vvas purified by silica gel chromatography, eluting
Wi th n- hept ane: et hy["Nage? at e/ 4: 1 t hen n- hept ane:ethyl acetate/3:1. Yield
3-[2-(2,4-Di chl oroph

179. (c) 3-[2-(2,4-Di ;- rophe - ethioxy] - 4- met hoxy- benzoic acid 17 g of
] :@ -et hox ( nmet hoxy benzoic acid nmethyl ester was
di ssolved in 200 niL ofymetd vater/3:1. 4.1 g of |ithium hydroxide

nonohydrate was addedoto the sol uti on, and the reaction was stirred at
roomtenperature for 16 h then at 90 Cfor 2 h. The solution was cooled to
r oom t enpefAddiwiroprmeicpaibienadc dcidmetivkesteroncent r at ed hydr ochI oric acid.

The sol venyg piedrenibATeMBHd4 A8 adhesiresh rl?t(_%? th@arﬁaﬂé‘t 0 tderyesd
washed twice with warmwater to renove salts.: 2005 V\D 02/ 46159

PCT/ EP01/ 18Hmed fogd rinutes aw 2 g@ﬁ361ydm-4n@ethoxybenzom acid were added. The
3-[2- (2, 4- RehdrPaPsad tbr ‘?é H%Ydonﬁlt 199 e Lf2dd6 150 Y03 HIiThEPME was

act i vat ed by the addition of carbony ||m azole. After stirring for
2 h at RTSYeenigwere r@wm@ﬁétwﬁucqu@ﬁswrﬁeﬁter@aﬂb@wﬁmﬁﬁ@srﬁwul@émﬁ oride
and 2 M pMpQdpere added and the mxture was stirred overnight. Subsequent
dilution wwth 3'm water and filtration through a chemelut(r) cartridge,

eluting with ethyl acetate yielded after concentration under reduced

pressure amibgs 3AhibloroPHEA-SRbKAA-RYHRLE BRI ¥&d methyl ester
209 of triphenylphosphine and 10 g of 3-Hydroxy-4-methoxy-benzoic acid methyl ester
were dissolved in 200 mL of anhydrous THF. The solutibn 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
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 géi

chromatography, eluting wrth n-heptane:ethyi acetatefd:1, then n- heptane ethyi
 acetate/3:1. Yield 17g.

(¢) 3-{2+(2,4-Dichlorophenyl)-ethoxy}-4-methoxy-benzoic acid

17 g of 3-{2—(2,4-Dichloropheny|)-ethoxy}—4~methoxy—benzoic acid methyl ester was:
dissolved in 200 mL of methanol:water/3:1. 4.1 g of fithium hydroxide monchydrate was
added to the solution, and the reaction was sfirred at room temperature for 16 h then at
90 °C for 2 h. The solution was cooled to room temperature, then acidified with half-
concentratéd hydrochloric acid. The solvents were removed under reduced pressure and

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




WHPLC (C18 reverse phase col um, elution with a H20/ MeCN gradient with 0.5 %

TFA) and | yophilisation afforded 30 ng (209% of the t|tleg ogg@sas a
vvhite powder. Ms (ESI +) me 479.3 (MtH) chloro pattern %

3-[2-(2, 4- e Qip- phenyl ) - et hoxy] -N-[ 1- (1-im no-ethyl)-p |
yl met hyl ] - 4-nmet hyl - benzam de; conpound with trifluoro- acg??@bgéﬁ@%ﬁo N OF

\OF C aci 50 nmg of 3-[2-(2,4-Dichloro-phenyl)-ethoxy]-4-me¥tyl - benzoic
acid and 58.9 ng of C-[1- (1-im no-ethydd-pi peridin-4-yl]-nethylam ne
di-trifluoroacetic acid salt were dissolved in 5 m of DW. After cooling
to 0 C64.3 ng of HATU and 70.8 ng of NEM were added. The m xture was
stirred at OC for 2 hours and at roomtenperature for 3 hours. The sol vent
was renovéll Ardetion efdifdedg Br242drRichintbphbeyy-ethoxigd- maﬁnomg&betﬁzwdathd in 2

t di ent tonit t
Ccont ai ni EDRF s bovpieiRy3he BabaR 6L55 e Bl il ipiE2asoR et e fione.
TR, S prodpAmesereind o 00 ’?,me@?ﬁ%?ﬁhe'wﬂ%?“?eﬁggfﬁ'sm (ot

a e
1S N CHR0 el o dnd e avas R AR S Bpe R R GO
gt goxy]o 4watet hyd filtraBarzmroude;a Cmp elne cattidyd, éluﬁhglwtl@eﬁﬁ/%téia@%éid@ N N~NN
3- [2p( 2, rc?ﬁi‘%%“g‘"aﬂﬁgm%f f%‘?‘fﬁ?ﬁﬂfe%%?wwe et Slugfication byyermtativery of 4

%m n]?n‘eD'Itvtl;iylPl:@I(@ereﬁbraephaﬁaédnmﬁﬁr@ldﬂlm AYHOMATIO G fertRli® o5 95PFXed in 5
0 and Iyophilisation afforded 30 mg (20%) of the tile compound as a white powder.,

MS (ESI +) m/e 479.3 (M+H) chioro pattern.

Example 12: 3-[2~(2,4-Dichloro-phenyl)-ethoxy]-N-[1 (1—:mmo-ethyi)—plpendm-4-
yimethyl]-4—methyl— benzamide; compound with trifluoro-acetic acid

N\A’/'N/LK
0 F__I__qo.

o

cl cl

50 mg of 3-[2—(2,4—Dichloro-phenyl)—ethoxy]#-m'ethyl—benzoic acid and 58.9 mg of C-[1-

(1-imino-ethyl}-pipeﬁdin—4~yi]-meﬂ1ylamine di~triﬂuoroacétic acid salt were dissolved in 5

ral of DMF. After cooling to 0 °C 64.3 mg of HATU and 70.8 mg of NEM were added The

mixtire was stirred at 0°C for 2 hours and at room temperature for 3 hours. The so!vent

was removed under reduced pressure and the residue was purified by preparative HPLC
. (C18 reverse phase column) (gradient acetonitrile water (containing 0.1% trifluoro-acetic
. acid) 90:10 to 0:1 00). The fractlons contam:ng the product were evaporated and -

iyophilized. Yield: 48 mg (54%) MS: 462.2/464.3 (M+H)".




After cooling to 0 C 64.3 ng of HATU and 70.8 ng of NEM were added. The

m xture was stirred at 0 C for 2 hours and at roomterrpera#f‘]l&| é@
hours. The solvent was renoved under reduced pressure and &5 ue was
purified byworeparsati ve HPLC (C18 reverse phase col umm) (ROEER@MI8T4 |
acetonitrile water (containing 0.1 %trifluoro-acetic acid) 90:10 to
0:100). The fractions containing the prgguct wer e evaporat ed~&nd
| yophilized. Yield: 45 ng (51 %9, Ms: 4 3/465.3 (M+rH)' . Exanpl e 14:
{Am no-[4-({3-[2-(2, 4-di chl oro- phenyl) - et hoxy] - 4- met hyl - benzoyl am no) -
met hy{) pi peample 13:1 Ny(1} Capihythidogpipaidivagr/imetiol)B-[{2z4 tichbrephényl)o O N N.
jj N
5 12- (2, 4 aheﬂﬁmetﬁweﬁw%ﬁﬁmmwﬁamﬂuwgreceﬂs3319. d and 124.3 g of
[ Ami no- (4- am nonet hyl - pi peridin-1-y)-nmethyl ene) -carbanmi c acid benzyl ester
trifluoroacetic _acif salt yed in 5 n of DVF. After cooling to O
C 136 ng of an N%Qﬁ/\%{\?ﬁ?klEM were added. The m xture was stirred at
d roomtenperature for 3 hours. The solvent was .

0O Cfor 2
removed under roeduced pressure nd,®the residue was purified by preparative
HPLC (Cl18 reverseg phase col ufMwf adhent acetonitrile water (containing 0.1%
trifluoro-acetic @agid) 90:10 tofO0: 1?)0) The fractions containing the
product were evapor§ and |yophilized. 24 May 2005 WO 02/46159

PCT/ EPO / 13874 4% ~d46 ng (79.5%, Ms: 597.3/599.3 (MH) +

Phar macol ogi cal testing The. ability of the conpounds of the formula Ito

i nhi bit f aed &g oka-[(2.#dckderowpheayrethoxidet-methwkhenzoid a%aﬂﬁﬁﬁﬁﬁﬂ@@fﬁ asm n,

or trypsi narﬁﬁamgﬁ\gpﬁinégﬁcﬁﬁgt‘! %{ﬂﬁ%ﬁhﬂh@ﬁlﬂ%ﬂ&&%ﬂ&%&%%é&% \Jear?n QfmltolFEJMF

conmpound of the nzynme actirvity by 5 t he
| C53 val uehftsiepelingite Or°8) é4.8ang of HAEY |anﬁ|7@48tm@nf NEMsweratadded. BmmWLea -

enzymes arg,lgedqidi g eNLPIPYER &hdaa%wrﬁ tempFatGR oP BiHoats. FRe SbivbAWA t OF

that causes a 50 % gecr ease In
removed under reduced pressure and the residue was purified by preparative HPLC (Cqg

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.
Yield: 45 mg (51%), MS: 463.3/465.3 (M+H)".

Example 14: {Amino—[4¢({3-[2-(2,4—dich!oro—phenyl)-ethoxy]—4-methyl—benzoylamino}-
methyl}-piperidin-1-yll-methylene}-carbamic acid benzyl ester

I

N\/%-N'

cl lof
97 mg of 3-[2-(2,4-Dichloro-phenyi)-ethoxy}-4-methyl-benzoic acid and 124.3 mg of
' [Amino-(4-aminomethyl-piperidin-1 —yi)—meihylene}carbamic acid benzyl ester
trifluoroacetic acid salt were dissolved in 5 ml of DMF. After cooling to 0 °C 136 mg of
HATU and 106 mg of NEM were added. The mixiure was stirred at 0 °C for 2 hours and
at room temperature for 3 hours. The solvent was removed under reduced pressure and
the residue was purified by-preparative HPLC (Cys 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.



rate of substrate hydrolysis is determ ned by |inear regression after
plotting the relative rates of hydrolysis (conpared to the &’Mi nB'PQ%ted
control) versus the log of the concentration of the corrpou% 8Y mula 1.
For cal cul atviong4é13e | nhi bition constant Ki; the |1C50 val Uﬁtwﬁpcﬁggg‘ﬁct ed
for conpetition with substrate using the formula Ki = 1C5 {1
(substrate concentration / Knm} wherein Kmis the M chael | S- Nﬁ‘ﬁ"fen const ant
(Chen and Prusoff, Biochem Pharnmacol. 447 (1973), 3099-3108; |I. H Segal,
Enzynme Kinetics, 1975, John Wley & Sons, New York, 100-125; which are

i ncor por atygdd: h]%q‘h% (Y 5%5 88 ST Ssodg (fagj*or Xa Assay In the assay for
determining the inhibition of factor S(a activity TBS-PEG buffer (50 nM

Tris-HCl, pH 7.8, 200 mM NaCl, 0.05 % (w/v) PEG 8000, 0.02 % (w v) NaN3)
was used. The 1 C50 was determ ned by conbining in appropriate wells of a

Cost ar hali-area mcrotiter plate 25 pl human factor Xa (Enzyne Research
Labor at or m {[» i Bend, Indiana) in TBS-PEG 40 pl 10 % (v/v) DMSO
i n TBS- PEG (uni nhi bi ted control ) or various concentrations of the conpound

to be tested diluted in 10 % (v/v) DVMSO in TBS- PEG and substrate 5-2765
(N(a) - benZ )¢ 8Rliy7 8lom pomprumdg-afthe- formulg | o inhibit dastot Xaler fackiabilarinataci |

|-, P aBltynles (R8It PR Gr vHhon 25784 RS AT AAEHMNG B~ | noubating

t he corrpoun formul a us ‘enzy hed assay was
initiat edCWeQHE’ﬁ’%OfstbﬁﬁmﬁP@d@f tb%fcﬁlmnlad thatrinhibito Engysneodcti®pby pD %, Tihe.

initial veleqels vaidd, G g?l«%éfyd% Mﬁﬁlbﬁbﬁ(:ﬁ%%&% %sbﬁﬂ Egr%% ngc%juggdpi he

change in absorbance a nm usi n Pat e
r eader (CE’PTBB‘OQ%@GWS)S dhe zanc:enuamqn@‘ Immbltdrlth@araupesaﬁﬂr% décrehee iri the

cour e (URkabl dipbrashrdiiels Gl RO2LATI SR BT R BRTA 41

addi tion of substrate) e enzyne co on was frate
concent r afgt@snofievdr qyﬁ?ﬁ fﬂwnﬁal)‘edifadh@unimlbmedksa’agol)"l'\haesusﬂle g ofrtye act i vity.

tovards fagicehtrMdradilhs S46 {)Lﬂ'fbt(ﬁrf Ghd ylFbyc%Iaﬁlfﬁfi‘{ ;}ﬁl{]?gow%o@?t%éh e ot

chronogeni ¢ assay essentrl a scrlbed revi
Bi ocheni st(}sg/vaigeraqm)edﬁosearm@ammm isubstrate@emgdhafwnhuldﬂer ein by

reference). Kinetiq;asgays\Welsinstrate concentration / Km)}
wherein Km is the Michaelis-Menten constant (Chen and Prusoff, Biochem. Pharmacol.
22 (1973), 309943108; I. H. Segal, Enzyme Kinetics, 1975, John Wiley & Sons, New
York, 100-125; which are incorporated herein by reference). '

a) Factor Xa Assay
In the assay for determining the inhibition of factor Xa activity TBS-PEG buffer (50 mM

' Tns—HCl pH 7.8, 200 mM NaCl, 0.05 % {w/v) PEG-8000, 0.02 % (w/v) NaNa) was used.
The ICs0 was determlned by combining in appropriate wells of a Costar half-area
mlcrotlter plate 25 pl human factor Xa (Enzyme Research Laboratories, Inc.; South
Bend, Indiana) in TBS-PEG; 40 1l 10 % (v/v) DMSO in TBS-PEG {uninhibited control} or
various concentrations of the compound to be tested diiuted in10 % (vlv) PMSO in TBS-
PEG; and substrate S-2765 (N(a)-benzyloxycarbonyl -D-Arg-Gly-L-Arg- p—nltroanilide
Kabi Pharmacia, Inc.; Franklin, OhIO) in TBS-PEG.

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 uéing a Bio-tek Instruments kinetic plate reader (C—);res
UVOB0HDI) at 25 °C during the linear portion of th'é time course (usually 1.5 min after



conducted at 25 Cin half-area microtiter plates (Costar Corp., Canbridge,

Massachusetts) using a kinetic plate reader (Ml ecular Dewzgﬁ' S%Eﬁéranax
250). A typical assay consisted of 25 pl human factor Vil g7 5 nM
and 10 nM rQep¥EAFe final concentration) conbined w th BOTEROIHESTS
inhibitor dilutions in 10% DMSQ TBS- PEG buffer (50 mM Tris, 15 mM NaCl, 5
mM CaCl 2, 0.05 % PEG 8000, pH 8.15). Fol4iowi ng a. 15 m nut e Préi ncubati on
period, the assay was initiated by the addition of 35 pl of the

chr onogeni ¢ e S D-Ile-Pro-Ar.g-p-nitroanilide, Pharnmacia Hepar
e 200, SbOT LA bEsEL AE APEHS CORRPIN Bt Rg LGRS PUSIFAS (i i it on
constants Kbnddnifatiod Was i4dhifai tion of factor Xa) were obtained: Exanple 1:
Ki (FXa) 2.116 m cronotar anple 2: Ki (FXa) 0.0137 mcronolar Exanple 3:
Ki (FXa) 0.0585 micronmolar Exanple 4: Ki(FXa) 0.4635 micronolar Exanple 6:
Ki (FXa) 2. BBPadthicVipREsy - Exarrpl e 11: Ki (FXa) 0.189 m cronotar Exarrpl e
12: Ki(FXa)_,0.14 m cronol ar le 13: Ki(FXa) 0.173 m cronol ar anpl e
14: Ki ( FXa)'he inibjtopy %‘?t'&‘ﬁb‘loaﬁa"(%fﬁ‘étef Meﬁﬁwa\faytozwwfy wes éﬁsﬁrwedPSlnﬁa
conmpound Of:hlbﬁfd”g“léh@ a%saﬂ&en@!y@sﬁ'eg:nbé@ gretoud) d))(J 8 O‘étﬂ@ﬁ%t%l BiBehdrisheny!
e

or pyri dyI BBX\[&{ Eléaqn% and pyridyl independently fromone another ~ are
mono- , wiigh .t%a@%@watﬁﬁ weafbyaﬁ%r%ﬂ%i fenetisyaspays werej g 1.
hal ogen, Zondt@\éd at 25 °C in half-area microtiter plates (Costar Corp., Cambridge,
- Massachusetts) using a kinetic plate reader (Molecular Devices Spéctramax 250). A

typical assay consisted of 25 pi human factor Vlla and TF (S nM and 10 nM, respective

final concentration) combined with 40 pl of .i'nhi.bitor dilutions in 10% DMSO/TBS-PEG

buffer (50 mM Tris, 15 mM NaCl, 5 mM CaClz, 0.05 % PEG 8000, pH 8.15). Following a

15 minute preincubation period, the assay was initiated b)fthe addition of 35 [ of the

chromogenic substrate 8-2288,(D-IIe~Pro—Arg—p~nitroanilide, Pharmacia Hepar inc., 500

@M final concentration).

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

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 - .

Example 11: Ki(FXa) 0.189 micromolar

Example 12: Ki(FXa) 0.14 micromotar
‘Example 13: Ki(FXa) 0.173 micromolar

Example 14: Ki(FXa) 5.077 micromolar (Prodrug)



10 halogen or an am no group, or 4. -(C -C-alkyl, wherein ?Adwk b
unsubstituted or substituted by an am no group or hal ogen, a 5% are
different and are a direct bond or -0-, Xis -(C(C3)-al kyl ene-, wherein

al kyl ene is unsubstituted or nono-, di- or trisubstituted 15 independently
of one anot her by hal ogen, am no group or hydroxy group, Dis a carbon
atom the substructure of formula Il @ (un is a 1, 3-phenyl ene, wherein
phenyl is unsubstituted or nmono-, di- or trisubstituted 20 independently
of one another by R1, Rl is 1. haloggn, 2. -N02, 3. -CN, 4. -NH2, 25 5.
(C1- O -al kyl am no-, wherein alkyl is unsubstituted or nono-, di- or
trisubstitut eg.;li.ndependently of one another by R13, 24 May 2005 43 6. -0H,
7. -S02-NH2, 873 - c4)-al kyl oxy-, wherein alkyl is unsubstituted or nono-,
di- or trisubstituted independently of one another by R13, 5 9.
(C6-C14)-aryl, i is unsubstituted or nono-, di- or ‘
trisuybsti '?'ut eéc%%@dp@%ﬁéﬁlﬂ,y of one another by R13, 10. (Cl-C4-alkyl -,
wherein al kyl is unsubstituted nmono-, di- or trisubstituted

i ndependent|y of one anot her , 11. (Cl-C4)-al kyl sul fonyl -, wherein

al kyl is unsubstituted or - ,.Qf 10 trisubstituted independently of
one anot her by R13, 12. - # wherei n R14R75 i ndependently of one
anot her are hydr 0gEN o x—a N——V {1

r

wherein )
;5 Rois  phenyl or pyridyl, wherein phenyl and pyridyl independently from one another
* are mono-, di- or trisubstituted independently of one another by R?,

Ris 1. halogen,

2 -CN,
3. (Gi-Cy)-alkyloxy-, wherein alkyloxy is unsubstituted or substituted by
10 halogen or an amino group, or
4, -{G-Cy)-alkyl, wherein alkyl is unsubstituted or substituted by an amino

group or halogen,
Qand Q' are different and are a direct bond or -0-,
Xis  -{G-G)-alkylene-, wherein atkylene is unsubstituted or mono-, di- or trisubstituted
15 independently of one another by halogen, amino group or hydroxy group,
Dis aarbon atom,
the substructure of formula HI

p—

[N

is a 1,3-phenylene, wherein phenyl is unsubstituted or mono-, di- or trisubstituted
20 independently of one another by R1,
Riis 1. halogen,

2 -NO,,

3. -CN,

4 -NH:z,
25 5 {G-Cy)-alkylamino-, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by R,



“atomor (Gi-C-alkyl-, 13. RI7RI2N', wherein Riiand R12 together with the

nitrogen atomto which they are bonded forma saturated or ‘f@sa?géft ed 5-
to 6-menbered 15 nonocyclic heterocyclic ring which in addi% A he
nitrogen atom carrying R11 and R12 can contain one or two identical or
different ring heteroatons chosen from oxygen, sulfur and nitrogen, and in
whi ch one or two of the ring carbon atons can be substituted by oxo to
form-C(O- residue(s), or 20 14. -NR14R15, R13 is 1. halogen, 2. -Ch,

3. -NH2, 4. -OH, 25 5. (Cl-4)-alkyl- or 6. (GCG-0O-alkyloxy-, R1O is
hydrogen atom and Vis a fragment @8 the formula Ila, A NNH U lla
wherein 30 L is a direct bond or (G -C2)-alkylen-, 24 May 2005 44 Ais
hydrogen atom -Cg0)-Qhly -C(0)-O (CrCt)-al kyl, -C(0)-NRARS or
(G-C)-alkyl, U.lis -NH, methyl, -NHC(0)-O (CrC4)-al kyl or
-NH-C(O)\-O-(CI—lZ)-ﬁhenquZ'NiUF-i s hydrogen atomor (C-C3)-alkyl-, and R4 and
RS are independensly qf;-cakylaqoivhedin Sl agabstitidor mondRE-y| . S5 2. A

phonyl s monor ai - dfcepQedEiepee ™ RedpfaBIELy of one’ another by R,
5 9, (Ce-Caa)-aryl, wherein aryl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R3,
10.  (G-Gy)-alkyl-, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R%,
1. (G-Cy)-aikylsulfonyl-, wherein alkyl is unsubstituted or mono-, di- or
') 10 trisubstituted independently of one another by R'3,
12, -C(0)-NR™R', wherein R"R* independently of one another are hydrogen
atom or {G-Cy)-alkyl-,
13.  RMR™N-, wherein R" and R" together with the nitrogen atom to which
they are bonded form a saturated or unsaturated 5- to 6-membered
15 monocyclic heterocyclic ring which in addition to the nitrogen atom
carrying RY and R'2 can contain 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(0)-
residue(s), or
20 14. -NRMR
R¥ijs 1 halogen,
2 -Ch,
) | 3. NHy,
4 OH,
5. (G-Gi)-alkyl- or
6. (G-Gi)-alkyloxy-,
R10is hydrogen atom, and

25

Vis a fragment of the formula lla,

L
\(Iizl/
N_ _NH
A
T

lla wherein
30 Lis  adirect bond or {C-G5)-alkylen-,



10 R2.is 1. halogen 2. (O Cl) aIkonxy- wherein al kyl oxy is
unsubstituted or substituted by hal ogen or an am no group, y § 2005
-(GCr)-al kyl, wherein alkyl is unsubstituted or substitute% y“an am no
group or halogen, 15 Qand Q are different and are a direct bond or -0-,
Xis -(Cr-C3)-al kylene-, Dis a. carbon atom the substructure of formnula
1l is a 1, 3-phenyl ene, wherein phenyl is unsubstituted or nono-, di- or
trisubstituted i ndependently of one another by R1L, 20 Rl is 1. hal ogen, 2.
-N@2, 3. -CN, 4. -NH2. 5. (Cr-c4) %Ikylarrino-, wherein al kyl is
unsubstituted or nono-, di- or 25 ttisubstituted independently of one
another by R13, 6. -OH, 7. -S02-NH2, 8. (Cr4)-al kyl oxy-, wherein alkyl is

unsubstitut edA® diegen aldin; -COJ-0H, td(O)—%)L{@ECE) 1 -€(6)- Nmep@p@)@n@ﬂ y of one anot her

o) Pouner oo mb el eebd eiand, o0 o e O

(Cu- C4- al kyl sMli§ orhydregenatomroelChRGidldylsJand S unsubsti t ut ed or nono-, di- or
triswubstitut ' O - NR14Rt 5,
risubstitu eg«dlnﬂg?a‘??mg@gﬁtlie){tly%ﬁon%’lﬁotﬁ‘é?‘ﬂm en QXmRﬁr%at en -49

wherein R14R1 epen one ano are 35 atom or
(C-Qalkyl-, 24 Ivay 2005 45 12. R11R12N-, V\,herel n R11 and R12 are as
defi ned above, or 13. -NR14R15, R13is 1. hal ogen,

2, A compound of formula [ as claimed in claim 1, wherein

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

another by R?,
o0 Rzis 1. halogen,
A 2. (G-Ca)-alkyloxy-, wherein alkyloxy is unsubstituted or substituted by
kalogen or an amino group, or
3. «{Gs-Ci)-alkyl, wherein alkyl is unsubstituted or substituted by an amino
group or halogen,
15 Qand Q'are different and are a direct bond or -0-,
Xis  «{C+Gs)-atkylene-,
Dis acarben atom,
the substructure of formula 1il is a 1,3-phenylene, wherein phenyl is unsubstituted or
mono-, di- or trisubstituted independently of one another by R7,
20 Rlis 1. halogen,
2 -NO;,
§ 3. N,
) 4. -NH,
5 (G-Gy)-alkylamino-, wherein alkyl is unsubstituted or mono-, di- or
25 trisubstituted independently of one another by R,
-OH,
-S02-NH;,
8. (C1-Cy)-alkyloxy-, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by R,
30 9, {C1-Cy)-alkyl-, wherein alkyl is unsubstituted or mono-, di- or trisubstituted

&

independently of one another by R,
10.  {(C-Cq)-alkyisulfonyl-, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by R%3,
11, -C{0}-NR™R™5, wherein R™R'Sindependently of one another are hydrogen
35 atom or (G:-C3)-alkyl-,




2. -CF3, 53. -NH, 4. -OH, 5. (G-C4)-alkyl- or 6. (Cr\alkyloxy-, RLO

is hydrogen atom and 10 Visa fragnent of the fornula Il a, %ﬁg?b&)SL is a
direct bond or (C-C2)-alkylen-, Ais hydrogen atom -C(O) -CH,

-C(0)-O (C7-A4)-al kyl, -C(O}NR4R5 or -(Cr7r-CA4)-alkyl, Uis -NH2, nethyl,
-NH-C(0)-O (Cr7-A4),-al kyl or-NHC(0)-0O (CH2) - phenyl, Mis hydrogen atom or
met hyl, and 15 R4 and.R5 are independently of one another hydrogen atom or
methyl. 3. A conpound of fornmula | as clainmed in clains 1 or 2, wherein Ro
i s phenyl, wherein phenyl is disubstituted i ndependently of one another by
R2, 20 R2 is 1. halogen, 2. (G -CZ*al kyl oxy-, wherein alkyloxy is
unsubstituted or substituted by an am no group, or 3. -(C7-C4)-alkyl,

wherein al kyl is mpsutksnhizﬂ Ubaekii sndRetblelal i@Hedbooram no  group, 25 Q and
Q are different i"{'} aw a direct bond or -0-, X1s -CH2-CH2-, Dis a
carbon atom the bst 'ﬁ& ure of formula Il is a 1, 3-phenyl ene, wherein

phenyl is unsRiist it ut dadlogan, nono-, di- or tri substitut ed i ndependently of
one -anot her by Rl, 30 &1 is 1. hal ogen, 2. -0H, 3. -NH2, 4.

- C(0) - NR14R75, whérei n” R14R15 i ndependent|y of one anot her are hydr ogen
atomor (G -C2)-abkyl -NH:24 May 2005 S

4. -0H,
5. (GC)-alkyl-or
6. (G1-Gi)-alkyloxy-,
R10js hydrogen atom, and
T10 V is a fragment of the formula Ha, wherein
Lis  adirect bond or (G-C)-alkylen-,
Ais  hydrogen atom, -C(0)-OH, -C{0)-0-{C;-Cy}-alkyt, -C{O}-NR*R5 or -{C1-Cy)-alkyl,
Uis  -NHz, methyl, -NH-C(0)-0-{C;-Cs)-alky! or -NH-C{0)-0-({CH2)-phenyl,
Mis hydrogen atom or methyl, and
15 R* and R are independently of one another hydrogen atom or methyl.

3. A compound of formula 1 as dlaimed in claims 1 or 2, wherein
Rois  phenyl, wherein phenyl is disubstituted independently of ene another by R2,
20 RZis 1, halogen,
2, {Gi-C)-alkyloxy-, wherein alkyloxy is unsubstituted or substituted by an

amino group, or

) 3. -(C1-Cy)-alkyl, wherein alkyl is unsubstituted or substituted by an amino
group,
25 Qand Q'are different and are a direct bond or -0-,
Xis  -CHxCH»-,

Dis acarbonatom,
the substructure of formuta ifl is a 1,3-phenylene, wherein phenyl is unsubstituted or

mono-, di- or trisubstituted independently of one another by R?,

30 Rlis 1. halogen,
2. - -0H,
3. ~NHz,
4 -C(0)-NRYR, wherein R“R'5 independently of one another are hydrogen

atom or (C-C)-alkyl-,



46 5. (G-C3)-alkyloxy-, wherein alkyl is unsubstitut e’d"'o’r”rmno- - di- or

trisubstituted independently of one another by R13, or 6. M%’zbo&é kyl -
wherein al kyl is unsubstituted or nono-, di- ortrlsubstltuted

i ndependently of one another by R13, 5 R73 is fluorine or chlorine, RO s
hydrogen atom and V is a fragment of the formula Ila, wherein L is a
direct bond or (CI C2),-al kylen-, A is hydrogen atom -C(0)-CH,
-C(0)-0-(C-Q-alkyl, -€¢O - NR4R5 or -(Ad-A)-alkyl, 10 Uis -NH2, nethyl,
-NH-C(0)-0- (G -CA4) - aI kyl or-NH C(0)-0-(CH2)-phenyl, Mis hydrogen atom and
R4 and R5 are independently of one aother hydrogen atomor nethyl. 15 4. A
process for the preparation of a conpound of the formula | as claimed in

one or nore of clsai m?(GJ&)taﬁ?dgxy mﬁg“'% g%b}&lﬂﬁlgpgm@o % I.ﬁl gg bl océ o;n'élhe
'0

formula XI, 0Y R Q
X, are as in clains ltf'%'b%"“‘%ﬁiﬂdqmnde“t ne pothey by R'er - are hydrogen 20

atomor as Rl as defi rlead:;)larlgckvﬂérﬁiﬁallyl'isQnﬁbstnEm'édd{\/ﬂﬁﬁ@ dior fRubsidite’l Q and X
functional groups can q |§I sent F@;ot ected formor in the form of

precursor groups, and PRV eé‘b‘ﬁw ¥%tal |y substituable |eaving group

or a hydroxyl Ris oflpgrine er chiegist,ed with a fragnent of the formula I

H NRi 0- V' (XI 1 d,i25 pidioglissh. A0 and V are as defined in claims 1 to 6, but
where in Rio 10' \/i"{lloﬁnct|80n£$fi groups can al so be present in protected form

or in the forYﬂsofaﬁF@&BF@Grefyﬂw g, whsrein b) by coupl ing of a fragment of the
formula XTI wit habireensabbr @ld)pandgtesQ X-Q -WC(OQ -Y (XI11)

Ais  hydrogen atom, -C(0}-OH, -C{0)-0-{(Gi-Cs)-alkyl, -C{O)-NRRS or -(C1-Cq)-afkyl,
) 10 Uis  -NH;, methyl, -NH-C(0}-0-(C4-C4)-alkyl or -NH-C{0)-0-(CH2)-phenyl,

Mis hydrogen atom, and

R¢ and RS are independently of one another hydrogen atom or methyl.

15 4 -A process for the preparation of a compound of the formuta | as claimed in one or more
of claims 1 to 3, comprises
a) linking a building block of the formula X1,
0] Y
R"™ rR"
Xl
Ro\Q /X\Q. R"
) K
in which Ro, Q, Q" and X, are as in claims 1to 6, and R1', R1", R1™", R1"", are hydrogen
20 atom or as RY as defined in claims 1 to 6, but where in Ry, Q, RY Q" and X functional
groups can alse be present in protected form or in the form of precursor groups, and Y is
a nucleophilically substituable leaving group or a hydroxyl group,
is reacted with a fragment of the formula i1}
H-NRw-V  {XI)
25 in which Ry and V are as defined in claims 1 to 6, but where in Rio and V functional

groups aan also be present in protected form or in the form of precursor groups, or

b) by coupling of a fragment of the formula Xilf with fragment X1I,
Ro-Q-X-Q-W-C{O}Y  (Xi)

j
,



24 May 2005 47 in which Ro, Q Q and X, are as inclaims 1to 6, Wis the

substructure of fornmula I, but where in Ro, Wand X func é ﬁgg g oups
can al so be present in protected formor in the form of precur gr oups,
and Y is a nucleophilically substituable |eaving group or a hydroxyl group
5 or a hydroxy grqQup may be attached to a polystyrene resin. 5.

phar maceuti cal preparafion , conprising at |east one conpound of the
formula | as claimed in one or nore of claims 1 to 3 and/or its
physiologically tolerable salts and a } 10 pharmaceutically acceptable
carrier. 6. The use of a conpound of*the formula | as claimed in one or
nore of clainse 1 to 3 and/or their physiologically tolerable salts for the

{)fr ?)dUCtI ](c)n of mhﬁdhl IREQEQtaing Rafe ab Wc!ain:ikh![tbstwi@fhefliﬁ:smfctuf'eladﬂd%ul%gl ﬁ%ﬂ/ or factor
a or for influenci coagul ation or fibrinolysis : e use as
PRI AT N ey R U AN AN R i
response, fi bBriforalofpieairsocgaoups, andsic alhadeophilaltydabsttuatiidicavinp geoparlai c di seases,
rest enoses, apﬂp&ﬂ? 0 thronbus fornmation, acute nyocardial infarction,
unst abl e angi na, Ute vessel closure associated with t hr ombol ytic

t herapy, thr oWd&!ﬁ'@mﬁ@mmapb?mclnﬁmlvstﬂmemﬁimgl ¢ thronbus formation
occuring in the veins of the lower extremties follow ng abdom nal, } knee
and hip surgery, translum nal coronary angi oplasty, transient ischenmc
attacks, stroke a risk of pulnonary thronboenbolism certain viral

infecti on® or A planagkyticprdparatiany, acepikiag attQaghd dmppadloihoRrmitang i n vascul ar

i aroti on.  adrEhshefaRR GRea i ke EeieseR gl oot enosi <

foI)I oW ng angbhaphaettigallyiakcept#blcGarrieadul t respiratory di sstress syndroneg,
mul“ti- organ failure, stroke and dissem nated intravascular clotting

di sorder, thronboses |like deep vein and proximal vein thronbosis which can
occur follow ng surgery.

6. The use of a compound of the formula | as claimed in one or more of claims 1 to 3 and/or
their physiologically tolerable salts for the production of pharmaceuticals for irhibition
15 of factor Xa and/or factor Vlla or for influencing blood coagulation or fibrinolysis.

7. The use as dlaimed in claim 6 for influencing blood coagulation, inflammatory response,
fibrinolysis, cardiovascular disorders, thromboembolic diseases, restenoses, abnormal

20 thrombus fermation, acute myocardial infarction, unstable angina, acute vessel closure
associated with thrombelytic therapy, thromboembolism, percutaneous, pathologic
thrombus formation occuring in the veins of the lower extremities following abdominal,

) knee and hip surgery, transluminal coronary angioplasty, transient ischemic attacks,
stroke a risk of pulmonary thromboembolism, certain viral infections or cancer,

25 intravascular coagulatopathy ocurring in vascular systems during septic shock, coronary
heart disease, myocardial infarction, angina pectoris, vascular restenosis,-for example
restenosis following angioplasty like PTCA, adult respiratory disstress syndrome, multi-
organ failure, stroke and disseminated intravascular clotling disorder, thromboses like
deep vein and proximal vein thrombosis which can occur following surgery.





