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o {54) Title: GUANIDINE AND AMIDINE DERIVATIVES AS FACT OR XA INHIBITORS

S

v (57) Abstract: The present invention relates compounds of the formula (1), in which Ry, Q, X, Q, D, Ry and V have the meanings

indicated in the claims. The compounds of the formula I are valuable pharmacologically active compounds. They exhibit a strong

" o antithrombotic effect and are suitable, for example, for the therapy and prophylaxis of cardiovascular disorders Iike thromboembolic

diseases or resienoses. They are reversible inhibitors of the blood clotting enzymes. factor Xa(Fxa) and/or factor VIla(FVIla), and

can in general be applied in conditions in which an undesired activity of factor Xa and/or factor VIIa is present or for the cure or

prevention of which an inhibition of factor Xa and/or factor V1Ia is intended. The invention furthermore relates to processes for the

preparation of compounds of the formula (I}, their use, in pamcu]ar as active mgred;ents in pharmaceuticals, and pharmacentical
preparations compnsmg them.



to abnormal haenostasis. For exanple, local thrombus formation due to

rupture of atheroslerotic plaque is a major cause of acuteyfyacapgs al
infarction qggﬂﬁﬂﬁgfble angi na.. Treatnent of an occl usive coro arg

t hrombus by erther-thronbolytic therapy or percutaneous aR§UEBI4AS#Y nay be
acconpani ed by acute thronbol ytic reclosire of the affected vessel. There
continues to be a need for safe and effective therapeutic anticoagulants to
limt or prevent thronbus formation. It is nost desirable to devel op
agent s thaDek@iptibht 24 May 2005 2 coagulation without directly inhibiting
thrombin but by inhibiting other steps in the coagulation cascade |ike
factor Xa and/or factor Vila activity. It is now believed that inhibitors
of factor Xa carry a |ower bleeding risk than thronbin inhibitors (A E P.
Adang & JouABIDINE alReminDE@ IDERIKIGS A0 FadTBe x Kiipfreor@000, 25, 369-383). Low

nol ecul ar wei ght, factor Xa-specific blood clotting inhibitors that are

ef fective but do not cause unwanted side effects have been described, for
exanpl e, in WO A-95/29189. However, besides being an effective factor

Xa- speci fi NHPESENINRNtiPR gelateRita erapounds of the faeeila &bl e t hat such i nhibitors
al so have further advantageous properties, for instance stability in

pl asma and liver and selectivity v ther serine proteases whose
inhibition is not intended, such in. There is an ongoi ng need for
further | ow nol ecul ar weight factor Xa specific blood clotting inhibitors
whi ch are effective and have the a dvantages as well. Specific

i nhibition of the factog-Mg-akti enpacror-Neat dl ytic €bnpl ex using

nonocl onal anti bodi es (VK)AV92/06711) or|la protein such. as chl oronet hyl
ketone inactivated factor Vila (WO A-96/@2800, WO A-97/47651) is an
extrenel y iafhict RyeQn¥a@s DoR cant v bbvé ihg médniraystingicdtod el Mhe atipeuria

acute artet i.niury. or the thrombotic conmplications, related to bacterial
septi ceni a(?ft gjr”g'h !ésl 4r g%'“@@ﬁ@th?%%oiﬂg'%@ﬁ' rargtﬁ' FOUPgYRds- i They exubt aisiADSi t i on
of facter antittapmbeticiefféchand arastiiabiel for erdrhplef for tresthempgiaad hedghglaixiaer bal | oon
angi opl ast : .ng. studi es have been,.cqonducted in baboons and indicate
that i nhiﬁ?l%%%gkpg ﬁén#é o ertﬂ(ﬂmfbagam%gg% S eld F%%ﬁibqsgi- & 4'fie wi dest
saf ety wi newsrsibie ibhibiterspé te biood bettiap entymeefabre Xa EREBandttaktbeelh Ng ri sk
f t A tested ingl.udi t nbi n, .pl.atel et d
Pheror 5o GYRRRSNT B TERE R T g Bt T i3 or™"

factor Xa andfor factor Vlia is present or for the cure or prevention of which an inhibition

of factor Xa andfor factor Vlia is intended. The invention furthermore relates fo-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 proéesses 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). Mény significant disease states are -relat_ed
to abnormal haenﬁdstasis.‘Fof example, local thrombus formation due to -rupture‘of
atheroslerotic plaque is a.major cause of acute rhyocar_dial‘infa'rction and unétable '
angina. Treatment of an occlusive coronary thrombus by either thrombolytic thefapy or

percutaneous angioplasty may'be accompanied by acute thrombolytic reclosure of the
affected vessel. ' ' - '

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



have already been described. EP-A-987274, for "‘ék‘a'r'r”ﬁl'"'é'"d'i"'s'c'l"oé'é"s" *earfbouﬁa; -

containing a tripeptide unit which inhibit factor Vila. Howg) ﬁ
property profile of these conpounds is still not ideal, and t %re IS an
ongoi ng need for further |ow nolecular weight factor Vila inhibitory bl ood
clotting inhibitors. The present invention satisfies the above needs by
provi di ng novel conpounds of the formfa |I which exhibit factor Xa and/or
factor Vila inhibitory activity and are favorable agents for inhibiting
unwant ed bl ood..cl ot s formation us, a first aspect of

the presefit?9H %Wf%wfg#ravﬂfd@@b'an%ﬁ}ﬁ%aﬁcp%by mmwngapther gapNhe005 3 RIG
| Ro O ebaguialbomcdbdabis like'RRiR XA dhd/df$adibrenid ac@i‘(ntyDYtrlé v banb@iceinat phenyl

and pyri dﬁ% i ndepg:wdentl y from one another are di- or tri subst ituted
i ndependé iplfors ot Gclor astarera igyerpleedipg rigksthan fhfﬁﬂ'é’g’b’ﬁhlbﬁors (&NE- B. Adang
(G C-al k&uOsm, RURRKEI Dr@slsykr@%tur% mr@@tslsblﬁa@,ﬁ or substituted by

hal ogen m no group, , Wherein alkyl is
unsubst i ﬂtﬁ“é@o ulap weight., J@‘é@f )@S%'f%’w C‘@?‘%tﬁ‘h&'toﬁéhéb@"ﬁ efigcliyabutdoar e

di f f er entndedusy @wiarfbd 885 chOAShSVe b&m debchied, (S exGbted ik WEASa5/20MB8! €i N
al kyl ene |s unsubstltuted or mono-, di- or trisubstituted i ndependent | y of

one anot HAPWSErHhasisigs beingrangifegivaigcior Xayamesifiy bige glotting inBibere Bion at om

t he SUbStddsﬁﬁblé%élfsuH‘PHmHltﬁrsl dido thaveFudhe RNENULESNR probstigs, rforpih%)ﬂ:e IS
unsubstituted or nmono-, di- or trisubstituted "1 ndependently of one another

by R7, RaStakility in plasea @ﬁd livgr andgejectivity versus other serine proteases whose inhibition
is not intended, such as thrombin. There is an ongomg need for further low mo]ecular
weight factor Xa specific blood clottmg mhlbttors which are effective and have the above-

advantages as well.

Specific inhibition of the factor Vliaftissue factor catalytic complex using monoclonal
antibodies (WO-A-92/06711) or a protein such as chioromethyl ketone inactivated factor
Vila (\NO—A—QS/'I 2800, WO-A-97/47651) is an extremely effective means of controlling'
thrombus formation caused by acute artérial injury or the thrombotic complications
related to bacterial septicemia. There is also experimental evidence suggesting that
inhibition of factor Vllaftissue factor activity inhibits restenosis follewing balloon
angi'oplasty. 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‘ Vlia
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 |,




3. -CN, 4. -NH2, 5. (C3-C,)-alkylamno-, wherein alkyl is unsubstituted or

nono-, di- or trisubstituted independently of one anot her ?&/ %%%05 6. -OH,
7. -SONH2, 8. (CrGQ-al kyl oxy-, wherein alkyl is unsubstitu eM I nono-
di- or trisubstituted independently of one another by R13, 9.
(C6-Cl4)-aryl, wherein aryl is unsubsti or nono-, di- or
trisubstituted independently of one by R13, 10. (C7-C4)al kyf-,
wherein alkyl is unsubstituted or nong-, IJisubstituted

i ndependent |y of one anot her by R13 4 11. . ‘
(C1-CA4) - al kyl sul fonyl -. V\,herel ky u hityfed or no-, Tor -
trisubstituted independentl y of one ot hRr R73, 12. é( 0} NR11R75 _

wherein R14R s i ndependently of one anot her e hydrogen at om or
(G C4al kyl .' wi®reiR11RI | N-, wherein. K11 and R12 together with the nitrogen
forma saturated or unsat urated 5-to

atomto which Rols he ea‘rﬂe boa&d@'
6- menmber ed m)nocy hetvlioLpYg BFin ghenyl aayl pitidytindépendedit}ifionidie hridtkine Ni trogen

atom carrying Ri IaIaMnRE|QamaMﬂ&t@d:£H g al or different
ring heteroatgeys thS(ﬁ;ll from oxygen, e&lﬁ ?&Po@ﬁga'{ﬁ’gl %ng’n and in whi.ch one
or two of the r|ng car bore At ons can be substltuted by oxo to form-C(O) -

r esi due(S), or Z_NRI@RIs, R73is 1. halogen, [ 2. -CF3, 3. -NH2, 4.
-OH, 5. (G -wal kyI 3. OF (G-C)-alkyloxy-, wherein alkyloxy is unsubstituted or substituted by
hatogen or an amino group, or
4, {G1-Cy)-alkyl, wherein alkyl is unsubstituted or substituted by an amino
group or halogen,
Qand Q" are different and are 2 direct bond or -0-,
Xis  -{G-G)-alkylene-, wherein alkytene 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

- isa 1,3-phenylene, wherein phenyl is unsubstituted or mono-, di- or trisubstituted
independently of one another byR?,
RYis 1. halogen,
-NO;,
(N,
-NH.,
(Gi-CJ)-alkylamino-, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independ_ently of one another by R,

“oa W

-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,



6. (G -C4-al kyl oxy-,
formula lla, AD NYNH U Ila wherein Lis a direct bond 5‘}1\{'3?'2005

(C-C4-alkylen-, Ais hydrogen atom -C(0)-OH -C(0)-0{CrGa

-C(0).NR4Rs or (C -Qalkyl. Uis -NH2, nethyl, -NH C(O0)- O{GG) al kyl or

- NH- C(0) - 04CH4- phenyl , Mis hydrogen atom or (CI C3)-al kyl-, and Rc and Rs

are independently of one another hydrohjen atomor nethyl. 24 May 2005 5

Preferred are corrpounds of the formula I, wherein Ro is phenyl, wherein
or nono- - or trisubstituted independently of

phenyl is unsubsfit .
one anot her by 3{} 53"!9%'@6#1%%'@!'@lmqsqhsntulydormnagms;iz)st|22ufvgd g(r)orSmng-
y y

di- or tri subst i tut edsum.mﬂefae@%@ﬁd ¥f&fealfbﬂﬁcﬁfl@t her
-NHZ, 6.

Rzis . 1. 2
(G -C4)-al kyI oxy- ﬁ@'ﬁ@g‘ﬁp%?{gﬂ %‘?&"fr%mﬁwuwmm@mammmm- di- or
trisubstituted i ndepbmabefti-djuikgi, one anot her by hal ogen, am no group,

hydroxy group of3, MRty wHLEKRY 2,3 ‘&ogether)éntﬁ the nitrogen atom to which
they are bonded form a saturated or unsaturated 5-to 6-membered
monocydic heterocydic ring which in addition to the nitrogen atom
<anrying 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 oxe te form -C(0)-
residue(s), or

14,  -NRWRIS,
R2is 1 halogen,

2 R,

3. -NH;,

4 -0H,

5. {G-Cy)-alkyl- or

6. (G-Co-alkyfoxy-,

R10%s  hydrogen atom, and

Vis a fragment of the formula lia,

\g/'-b
I | NYNH

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(O)-O-(CHz)-phenyl

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

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

"R10i s hydrogen atom and Visa fragment of the



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

trisubstituted independently of one another by hal ogen, amsy, GHOs
hydroxy group or nethoxy group, 0, Q, X Rl, R' and R12 are as defined
above, D is an atomout of the group cgfalr bon and nitrogen, the
substructure of formula Il is 1. pheny 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 kyloxy-, 7. -CF3 or 8. -NH2, RO is hydr ogen atomor nethyl, Vis
a fragnment r lie or IIf as defined above,
wherein ,ﬁiefm@dé%m(?%@sa?fed%@r@é’h] E’h :?B’ove and A is 1. hydrogen
atom 2. -9 - mnytswhe@(r@h@y(@lﬁémbsﬂnkw or Wosd-edinoldrisMbstitgtednsubst i t ut ed
or nono-, stltut ed |n ndently of one anot her by -OH,

-NH2. or (CrC4)mB‘I£¢endg ojone EV%WN 5 (g-¢c4)-alkyl -, wher ei n

al kyl is unsubstwmﬂeﬂheremmyndyl |seinsubslt|tdiéd @tlbﬁﬁd-tdil@finsubstltuted '

independently of one another by R?,




~independently of one another by -CH, -NH2 or -(CrCa4)-alkoxy. More preferred

are conpounds of the fornmula I, wherein R is phenyl, wher ei%hﬁlggﬁdés 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 kyl oxy i s 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 independently of one another identical or different and are a
direct bondpz.0-, -C(QNRLO-, -NRi OO -; -NRO0-S2-; or-SM2-NRLO-; X is
1. a direct g8ndlor 2 £C - C4)-al kyl en, wherein alkylen is unsubstituted or
nono-, di- or trg - sgggbéﬂ,ut ed i ndependently of one anot her by hal ogen,

am no group or _hydroxy group, D is an atomout of the group carbon and
nitrogen, - t he 3subst¢Micture of formula 111 is phenyl or pyridyl, wherein
phenyl -and pyridyl aggqunsubstituted or nono-, di- or trisubstituted -

i ndependent |y of one another by R, R is 1. halogen, 2. -NO®2, 3. -CN
4. -NH2, 5. (Gi2c4)-AHeyl amino-, wherein alkyl- i s unsubstituted or nono-;

di- or 6. . (Cs-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



~trisubstituted independently of one another by R13, 6. -OH, 7. SO2-NH, 8.

(G -C4)-al kyl oxy-, wherein al kyl is unsubstituted or m)no zzgw 9605
trisubstituted i ndependently of one another by R 13, 9. % aryl,
wherein aryl is unsubstituted or nono-, di- or trisubstltuted

i ndependently of one another by R13, 107 (Ct-C4)-al kyl-, wherein alkyl is
unsubstituted or nono-, di-.or trisubstituted independently of one another
by R13 11. (Cl-C4)-al kyl sul fonyl -, wherein. alkyl is unsubstituted or
nono-, di- or trisubstituted independently of one another by R13, 12.

- (O - NR14R15, fher ei(f+R1)4athd, whelepmlkmmumubﬁltmad oanaﬁimerdaaoﬁnhlmumm

atomor (C- C4) al ky; n R11. as defl ned
above, or - NR4R bdep w&ﬁﬂ%gﬁ&ﬁﬁ%{% évr‘\?@ en@mo %OUP'@%OXX F24
May 2005 V\D 02/ 461596?@??5@&]31 13874 10 5. (O C4) - al kyl - 6

(G-A)-al gy R' pu an%uﬁ:i Qrel a' FFEiequ%iﬁ)qu hydr ogen atom o-r et hyI, Vv

|safragrrent of thefor lie or Iif as defined
above vvhepe'Fn an afog autichf tree grobp rerbon dn@lutﬁﬁ@enal kyl en-, A is hydrogen atom

et l? %alkb “C(O) -NRARS or (Ci-C4)-alkyl, Uis -NH,
rrethyl -NH- )g&ét Er B or Nt GO - O (Gr) - phenyl
1. phenyl, wherein phenyl is unsubstituted or mono-, di- or trisubstituted
independently of one another by R', or




Mis hydrogen atom (C,-C3)-alkyl- or-OH and R4 and R5 are independently

of one another hydrogen atomor (G -C4)-alkyl - Even nore fl{ﬁ%ﬁ%% are

t he conpounds of the formula I, wherein ROIis phenyl or pyridy erein
phenyl and pyPPHYa154 ndependently from one another are nONECT/EFIH138Y4
trisubstituted i ndependently of one another by R2, R2 is 1. hal ogen, 2.

-CN, 3. (Cl-C4)-al kyloxy-, wherein al kyl gxy is unsubstituted™or substituted

by hal ogen or an amno group, or 4. -(C,-C4)-al kyl, wherei n al kyl is
unsubstituted or substituted by an am no group or haI ogen,: Q@ and Q are

i ndependently o on@yaﬁhﬂt\Nb&!relrdlwdyiGaunxubsﬂiutécbwrenmnmndi- ar @isubsiitutedt bond,

-0-, -C(O NR9O- 550 NR70- Xi s

(C7 C3) -al kyl en- (g;IHerent d}l:gé%aﬁéﬁ'%g Stituted or nono-, di- or.
trisubstitBfés. 1. |ndr@bmedently of one another by hal ogen, am no group or
hydroxy group, oD is eatomcarbon t he substructure of formula Il is |
phenyl, wherei n "pheny ™ s unsubstltut ed or nono-, di- or trisubstituted
|ndependently cf. oneChlpother by R , R.is 1. halogen,. 2. -NO2, 3. -CN, 5
4. -NH2, 24 200§, WO 02/ 46159 PCT/ EPOI /13874 11 5.

(g - C4)-al kyl am no-, \Wher ein alkyl is unsubstituted or nono-, di- or
trisubstitut edﬁnde;ﬁ@n@ehalkyl-,of one another by R13, 6. -OH, 7. -S02-NH2,

8. (G-¢4)-al k%.oxy’(Cq—mﬁéiﬁiﬂ&ﬁl Kyl is unsubstitut ed or nono-, di- or

7. -CFjior
8. -NHa,
Riis hydrogen atom or methyl,

Vis a fragment of the formula lla, lIb, lic, I-Id, 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 R2 '
"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, | ' |




trisubstituted i ndependently of one another by R 13, 9. (C6-Cl4)-aryl,

wherein aryl is unsubstituted or nono-, di- or tri substltutnga 20
i ndependent | )y of one another by R13, 10. (C1-A)-al kyl -, whet et a?iyl i's
unsubst it ut ed08¥*ho-, di- or trisubstituted i ndependent IRETEPOEREanot her
by R13, 11. (C7-C4)-al kyI sul fonyl-, wherein alkyl is unsubstituted or
mono-, di- or trisubstituted independenfly of one another by R 3, 12.

-C(O - NR14R15, wherein R14R75 independently of one another are hydrogen
wherein R1]_and R12 are as defined

g})g\r?eor (qff%)q)\l%ﬂ?éndepﬁﬂ‘g?@ %ﬁle ﬁﬂﬁh?\@dﬁ?t&a’ HalierapEand §8of one anot her

hydrogen at om or nmtdm;éctﬁiirﬁj e, 10@84@@€WR‘°@(0) :CRR1C-38,-; oNid,-NR™-- OH, 5.
(C1-&4) g gCt dC4 al kyl oxy- Rio'is hydrogen atom and V is
a fragment 6 t ef(‘?r b‘?qa?rllb Ilc or lid as defined above, wherein L

is a direct bor®l or (CEL:RAyIE, efsin alidianSs hb(&ijb@ﬂl@fédair%nc-%obr@:'

-C(O-0(C1-A4)-al k Cl-C4)-alkyl, Uis -NH2, nethyl,
“NHC(O -0 (Ct-C4)- §FR§FF&%$ Nﬁp%ﬂ%ﬁ%bf’%@?%?“ H%’ halgens aRYRR FGEA OBt om or
(G -C3)-al kyI . Fur er&rroxpgﬁj‘upr red are conpounds of the formula I, wherein

Ro is phe wher.ei n S nmono-, di- or trisubstituted i ndependent |y
of one ano her an %WI@ROF&%@@@ GErOPLPRABITO98Y May 2005 WD 02/ 46159

PCTI EPQL/ 1188 #dbstiture of formula Il is
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
!




2. (Cl-C4)-al kyl oxy-, wherein al'kyloxy is unsubstituted or substituted by
hal ogen or an am no group, or 3. -(Cl-C4)-al kyl, wherein al‘.lé akgo ‘
unsubstituted or substituted by an am no group or hal ogen, a ?3 are
I ndependenMO02@61sHne anot her i dentical or different and aper/araimgmat bond,
-0-, -C(ONRO-, -NROC(O-; -NRO0-SOZ-; or -SO2-NR1O-; X is
-(Ct-C3)-alkylen-, Dis the at om carboag t he substructure of Tormula Il is
phenyl, wherein phenyl i s unsubstituted or nono-, di- or trisubstituted
i ndependently of one another by R, R is 1. halogen, 2. -NO2, 3. -CN,
4. -NH2, 5.. @Ct-0G+ @Haﬂryhm no-, wherein alkyl is unsubstituted or nono-,
di - or tI’ISU stit e? ndently of one another by R 3, 6. -OH, 7.
-SOrNHz, 8. ;é 12 xy- wherein al kyl is unsubstituted or nono-, di-
or tri subst|t7ut ed-GHmdmpendently of one another by R 13, 9. (Ct-C4)-al kyl -
wher ei n al kyl gl S ungubstituted or nono-, di- or trisubstituted
i ndependentiy of one &nother by R13, 10. (Cl-C4)-al kyl sul fonyl-, wherein
al kyl i s Ramisubgdrogen ettbm)ormetmgt,, di- or i trisubstituted independently of

anot hor - a2 et of the QTR IR o MeSh i B9 BEMBRal R RRGRET Ci ) R 1”ana
R12 are &dsdehidired bxindwoe ;(CeCs)—éIBylen-- NR4R5 R73 is 1. hal ogen, - 7

Ais  hydrogen atom, -C(Q)-OH, -C(O)-O-(C-Cy)-alkyl, -C(OH\IR“R5 or (C4-Cy4)-alkyl,

Uis ¥NH2. methyl, -NH-C(0O)-0~(C+-Cy}-alkyl or -NH-C(O)-0O-(CH,)-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 frisubstituted independently of one another by Rz
R%is 1.  halogen,
2. <N,
3. - (C+-C4)-alkyloxy-, wherein alkyloxy is unsubstltuted 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 -SOZ—NR“’
Xis  ~(C4Ca)-alkylen-, wherein alkylen is unsubstituted or mono-, di- or trisubstituted .
| mdependenﬂy of one another by halogen, amino group or hydroxy group,
Dis the atom carbon,
the substructure of formula il is
phenyt wherein phenyl is unsubstrtuted or mono-, dr- or tnsubstrtuted
independently of one another by R, '

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



2. -CF3i 3. -NH2, 4. -OH, 5. (G-CA)-alkyl- or 24 May 2005 WD 02/46159
PCT/ EPOL/ 13874 13 6. (Cl-C4)-alkyloxy-, R o is hydrogen a0, Vis a
fragment of the fornula Ila, lib, Ilc or Iid as defined above, erein L
is a direct POMHE (Cl-C2)-alkylen-, A is hydrogen atom PEI/EReIapET

-C(0)-0(C1-A4) -al kyI -C(O-NR4R5 or -(Ci-C4)-alkyl, Uis -NH2, nethyl,
-NH-C(O -0 (Cl1-CA4)-al kyI or-NH C(OQ - O (€H2) - phenyl , Mis hydrogen at om or
met hyl, and R4 and R5 are independently of one another hydrogen atom or
met hyl .  Particul ar ef erred are conmpounds of the formula'l, wherein Ro
i s phenyl, wherkein tﬁ% flikyleminas waenein allsd i ysebaiided ar yneso-diedtanot her by

W Reis 1. hal ogentrisgpstifidd frdkp&ldentiPsione éMb%{é?'bg papkyl oxy is
unsubstituted gor substituted by an am no group, . -(G-CA4)-al kyl,

wher ei n al kyl i% undMbstituted or substituted by an am no group, Q and- Q
are independentzy ois@qugnot her identical or different and are a direct
bond or-O, Xis - Dis the atom carbon, the substructure of

formula 111 is 8phen§@1'CWﬁ‘H§V@ier whern alky isuesubstititedtasaneno-ndiner , di - or

trisubstituted - i nHRASMARSY ¥eSindeRly BN GotRY bFRIRL is 1. hal ogen, 2.

- OH,
9. (Ce-Cyq)-aryl, wherein aryl is unsubstituted or mono-, di- or tnsubstrtuted

independently of one another by R™,
10. (C1-C4)~alkyl- wherein aikyl is unsubst:tuted or mono-, di- or tnsubstltuted
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-Cy)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 is 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_rthgr 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,




3. -NH2, 4. -C(O)-NRL4RL5, wherein RL4RL5 independently of one another are

hydrogen. atomor (G -C2)-alkyl-, 5. (Cl1-C3)-alkyl oxy-, Wn%ﬁli gzﬁbgyl IS
unsubstituted or nono-, di- or trisubstituted independently ofY &hie” anot her
by R13, or Y¥OO0¥®15C3) - al kyl -, wherein al kyl is unsubstitutred/rror/msno-, di-
or trisubstituted independently of one another by R13, R13 is fluorine or
chlorine, Rio is hydrogen atom and 2414ay 2005 WO 02/46159 '
PCT/ EPO1/ 13874 14 V is a fragnment of the formula Ila, Ilb,.lic or lid as
defi ned above,  wherein L is a direct bond or (Cl-C2)-al kylen-, Ais

hydr ogen at om?2-- C( {+Er-alkydpoy, @herein aligjloxyl ik yhsubsGiubd diRdRGtinted by
-(Cl-A)-al kyl ,  UpLB,4z ; o C(O-0(C1-A4)-al kyl or

-NH-C(O -0 (CH2) - p%ﬁgﬁﬁ'%&rﬁ%bggg%t om and R4 and R5 are

i ndependent | y $f on&dhbaliet. wheosio glial iatuosubstituted by substituterbnearmbmiriche
meani ng of any gr opﬁmpr&s’_ja het eroat om nunber etc. which can occur
nore than_once in e’ conpo § of the formula 1, is independent of the
meani ng oR afiQ arginslependandlydii ene mpoibedieniigal oudifferenétind afen any ot her

occurrence. Al grg i dyes 187 9@t nhunhers, et c.  whi.che can
occur nore_ than, onﬁéftngﬁéd(goﬁgqpm o%h@kn‘%léﬁ“@&h&ﬁgk’ﬁdémi cal
or differtift. -Ka-Cdalkyeorein, the termalkyl is to be understood in the

br oadest @@glsqhégtogﬁgé}boﬁydrocar bon residues which can be linear, 1. e.
strai ght-chain, or branched and which can be acyclic or cyclic residues or

conpri se thAsulksiusiuieof formota IHéycl i ¢ and cyclic subunits. Further, the term

al kyl as used jpghgi r | rat ed. grou s, well as
unsat ur at ed gf@u@g' %h‘igéﬁ F?'é%t% be/'rS ug%%%%gﬁ%%ﬁ'%%’Pﬂo'oﬁg%tggnﬁ?r%?@f’tef’or exanpl e ’
one, two or {tnflependendiyiof enbandtheahydRdr tripl e bonds, provided that the
jocated within a cyclic alkyl group in such a manner

doubl e bagids are npf . L¢
that an aromatic sys? m'results. Al these statenents also apply if an
al kyl group o@curs-Nf3;, a substituent on another residue,

3. -CN, ’

4. -NH;, _

S. . (C1-Cq)-alkylamino-, wherein alkyl is unsubstituted or moho-, di-or

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

oh wed




for exanple in an al kyl oxy resi-due, an al kyl oxycarbonyl residue or an
aryl al kyl residue. Exanples of al kyl residues containing 1 %ﬁ
7 or 8carbon atons are nethyl, ethyl, propyl, butyl, penty gxy? heptyl
or octyl, th®OM2i#eshers of all these residues, isopropyl, PCEEBUIIET
l-nethylbutyl, i sopentyl, neopentyl, 2,2-dinethylbutyl, 2- nethylpentyl
3-net hyl pentyl, isohexyl, sec-butyl, ter-butyl, tert- pentyl ,Sec- butyI
tert-butyl or tert- pentyl. Unsaturated al kyl residues are, for exanpl e,
al kenyl residues such as_vinyl, 1-propenyl, 2-propenyl (= allyi),
2-butenyl , 3- bufenyl( fﬁhh@FHQELQ butenyl, 3-methyl-2-butenyl, 5- hexenyl or

1, 3- pent adlﬁqﬁylhydp@ eﬁléw,ﬂ}zlgnd esi dues such as ethynyl, 1-propynyl,
2- propynyl efplropar % buty . Al kyl residues. can al so be

unsat ur at ed’! @f@amenesf the B’fmﬁiﬁtlb% iibdicezf"dza@ deiped ebere, Wheosn 46159

PCT/ EPO1/ 18844 aaﬁad;bgﬁ@bleg_j gch)_%wjehg al kyl residues are cycl oal kyl
resi dues contalnlng Fin carbon atons I|k§ gyclopropyl

cycl obut yl ARgyc XSiﬁQQﬂ”yﬁtOIBr"Q{Qd-IQ#heQ -O-+{fRi-Ein-diomh -QCHNFER” suE+Lokalied
and/ or unsatigr athgd t L . SOE prat ed
UnSatiyr ahpe, meyR Nﬁﬁégzc??% Cygﬁwf# NSLEKP)O ﬂnﬂﬁﬁﬁgx

cycl oal kyl N&roups like 'for € opentenyl” or cycl o enyl can be
bonded vi a &?Q?Brﬁt%ﬁ'(ﬂﬁne@‘ﬁcﬂﬁ@rse a cyclic alkyl group has to contain

at | east tR"Qﬁd Raamﬂd@,se%@nﬂm%n%mmﬁw{zgérﬁ%&fﬁ@J?eﬂ oup has to contain

at | east two carbon atons. Thus, a group kyl is to be
under stood as conprising anong others, saturated acyclic 9 9 (Cl-C8) alkyl,

(C3-08) - cypbmaumwpremdtgpé%aba@@%Af%ﬁﬂ)}%ﬁ' g{%erubke (C2-CB)-al kenyl or

(CZ-Ca)- alkynyl.” Simla Is to be understood
as conpri sRa§, F&}%wgwh@w@nybatdmugﬁté@edma@de{rﬁwomr;-e BNRIET DR
unsat ur at ef2jgC2r C4). ‘n%io@éh i ke (C2-C4)-al kenyl or (C2-C4)-al kynyl. Unless
stated otherwi se, the term al kyl preferably conprises acyclic saturated
hydro- carbon rsi diésCuralefioyaweereinaliciosy isonstikstiaes on sdbsitdedibyl whi ch

can be linear or bgg ﬁg%fﬁpp@rtl cular group of saturated acyclic alkyl:
residues is fornmed b a Kk residues |ike nethyl, ethyl, n-propyi,

i sopropyl, n-buiyl, szd%u)naw “@é@"bd{(xllis urRtibsEtedmusybstituter ibys amiae ed
ot herwi se, and |rr_‘e§|:t§ippt’| ve of any specific substituents bonded to al kyl

~Qand Q' are independently of one another identical or differe'ntland are
a direct bond or'-O-,
Xis -CHzCH,,
Dis the atom carbon,
the substructure of formula flt is
phenyl, wherein pheny! is unsubstituted or mono-, di- or tnsubshtuted
~ independently of one another by R',
R'is 1.° halogen,
2 -OH,
3. -NHp, 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)-alkyl-, wherein alkyl is unsubstituted or mono-, di- or trisubstituted
. independently of one another by R"%,
R%is fluorine or chlorine, | -
Ruwis hydrogen atom, and




groups which are indicated in the definition of the conpounds of the
formula I, alkyl groups can in general be unsubstituted ort§MQ§Eb¢yted by
one or nore, for exanple.one, tw or three; identical or c? en

subst i t uent WO YK#§15%i nd of substituents present in substi tRETTEEPOMIIESH

resi dues can be present in any desired position provided that the
substitution does not |ead to an unstabl4 nol ecul e. Exanpl es of substituted
al kyl residues are al kyl residues in which one or nore, for exanple 1, 2

or 3, hyd en_at ons r.e I d w n atonms, in particular
fluori ng r:fgrrsa f?ﬂ'é‘e?‘ef?m%%’ﬁﬁ falg‘% BP’C‘Q&?”@J ‘%ﬁé‘e@@ Hié‘?rﬂlﬂ?egﬁ“car bocycl ic
gryl lgrou;h:sefeuse¢t@oﬁ@br(cax@ﬂ1§1|@ld@henyl or napthyl. The :erm mtDnO- :
icyclic §- ere |n|n one oy .two nitro

at o?/ns as fiMg I%cg%?e(?aq q‘?(gﬁéﬁ@ %&(ﬂ' a‘&V‘yﬁ:@‘WlF{sWroﬁ% %ﬁ)aﬂiﬂe of
the 5 to Wdsri+4NH,, mﬂ@pmat@(@-@(@—c@)mm@d mydqgg_@f(mq ,s);qch as

ni trogen, Xyoen, or s | fu Exanpl es are pyrldyl such as Z2-pyridyl,
3-pyridyl Mg')r( 4@%/?9 L{ p?/'?‘?ol yl; such as pyrrol yl and 3 24 May 2005 16

WO 02/ 46159aﬁmﬁsFmﬂé@e%énﬂpwr@ 3Hothdrihiydioge Uedin 8Fmatiyr y) and 3-furyl;
t hi enyl; such as 2-thienyl and 3-thienyl; imdazolyl, pyrazoyl, oxazol yI

|soxazolyl t hi azol yl, isothiazolyl, tetrazolyl pyrlda2|nyl pyra2|nyl

pyri mi di ny'l genm%yheanﬁmgldf@ﬂbgoupl %Mﬁé‘ Méterdafﬁrhaﬂuﬁﬁbé}%tc vﬂ’thfPQalerbccur
i soqui nol he ferm R' and R12 together with the

|
ni t rogen é& B%f’\ﬂe%\%‘? Eﬁﬁ? Iﬁg PerRdsRfie frriglanh is m@%&emda@fec& tiy MgABiag of fiwd 5-

to 6- menbgoed, nmiﬁﬂé)ﬁétér@aﬂ&ﬁ{ thﬁfb):‘.ﬁb!cclnrérf}gatﬁ@f&:&érré&eo)ﬂl IfRbups, @sﬁﬁfebd' n,
pyrrolidi F":‘r"?tlperazme pyridine, pyrimdinég, imdazole or-

t hi onor phﬁ‘r‘e’we'f?é‘ 0"9%‘8 Sryiich grepecUr fofe fhsmariirelin @Wow%!wf the -

hydr ocar bﬁmnmesncdueeudhnueél(aad#terérﬂast one carbocyclic ring is present that
aryl residue from6 to.

has a conj ugah& el ectron system C6- C14) -

14 ring carbo Sa't‘%ﬁﬁ'eé‘?'% tB?é%"Eh@'kY’&K’rﬁﬁ @BAQWO‘PW@QMOWISGHSQ@M are
phenyl, niaahddaybon Rsiabeswhich.cahlbéqingay b, @%tr@@ﬁhél@a?ﬁ?wlbraﬂdﬂle@ %ﬁg%&r@éﬁf‘d

ot herW| se; ﬂnd | c“c%awpectlve of any. speC|f|c Substit'uents to aryl

groups whtEPHRYCIG ofyelin w§idues Cheorpafisenany @mmmatmeof@@m@md@yguc t he
o oo e e e oA rr o AL il dd G b
well as unsaturated groups which latter groups contaln 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 as a 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



nore, for exanple one, two or three, identical or different substituents.
Aryl residues can be bonded via any desired position, and i ﬁéétuted
aryl residues the substituents can be located in any desired p I on.
Unl ess st at P8¢5 se, and irrespective of any specific FGBEPIYIIEHL s
bonded to aryl groups which are indicated in the definition_of t he
conpounds of the fornmula 1, substituentld that can be preseht n
substituted aryl groups are, for exanple (Cl-CB) aIkyI |n partlcular

(G-A)-al sSuc ent - hut y

(G Ca) -l B30 o ot J e grbicy gl Ty HBa EoniaonD 3o HrRPHBHIE et hoxy
or tert-butabyy atasatd’l;rde&!yeldpn@w, cycﬁtilﬂﬁ’;}l Qﬂ@ldab@%tﬁi O!’EWCIQ]@X}BrWhléh c&YABEbeNi 10,
trlfluoror’rglgtt%Jtl,t%t4 Iuoro 8 l}/dro , acetyl, am no,
mono- or di W]Sa %3@1 g l&ﬂ'BVéamaﬁenaWﬁ@urq% —

acet yl ani noycidaigt groyparike ot exaﬁmb@lc%p@ltéwi EPHLRAERGTYY tan BEbERERMia aRENZY |
optionally subftltuted in the phenyl group, optionally substituted

phenyl , ?El’rB?l'hf’ P} substituted phenoxy or benzyl oxy optional Iy substituted
in the phenyl gr oup. A substituted aryl group which is present in a
specific p8§ tion of Eﬁ nds of formula | can independently of other
aryl groups é'rieﬁﬁscf ' gg@" picPDiei & least Bree sarbpp AIUNS: a#d Sy ed

subgroup ofinsatunated wikst gﬁdup hbS td tGrtad dorber t@:o&i&?ﬂdﬁratb:ﬁs t 'h‘ﬂjss B?%Jﬂ Itke
For exanpl e, 24 May 2005

definition
hCT Pl | 165 -8 B updPaiosd SRy PG BaAenY Whers BRvIate darclly (Corsbor
nore i dentalkaa,l (@Ceﬁbidﬁlmtandmﬁﬁﬁﬁété@ EGZSCQWI‘](J QB4 @h{eﬁ?l)o}‘?tiiﬁk)

hydr oxy, %45 Io ano tro, trifluoronethyl,
ani no, phe Y- &R @ffé’rﬂ’d% %‘m@‘ib@hﬂyﬁwU']dﬁrsé‘éqﬁbff‘%PomP'ﬁ'ﬁ@'@Wy not
more than dtmsmdtu@t@réuy@ﬁc (. PERGEBRd LRsdtiat dikyQfkel@S-ClRA

I n nono sub%i btﬁfeleﬁphenyl ﬁ{a 4?25?dues t he suégggg?jgnt ycar‘? (bg{: gcat d |n
t he 2- posﬁ fi,”4 f)osmlon or the 4-position, with the 3-position and
the 4-position being preferred. If a phenyl group carries two

substitue é ttg%é 6’3? be located in 2,3-position, 2,4-position,
2,5-posi ti detherviss, ths termpalsylinrefrably copmanrises iacydin safuratad digio-

resi dues cartoyy rﬁgdb@é ®BichHbe rrbmﬂmté shh@uSstbaibhisupRthiGRBalb e iReRlbed in
234p03|t|on cEloleon 6-
ched. A par’u lar group of safurated acyclic alkyl residues is formed by (C1-C4)—alkyl

residues like methyl, ethyi, _n-propyl, isopropyl, n-butyl, lsobutyl, 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 blcychc 5- to 10-membered carbocyclic aryl group refers to for
example phenyl or napthyl. ‘

- The term mono- or bicyclic 5- to 10-membered heteroaryl contalmng one or two pitrogen
atoms as ring heteroatoms refers to (Cs-Cio)-aryl in which one or more of the 5to 10ring
carbon atoms are replaced by heteroatoms such as mitrogen, oxygen or sulfur. Examples
are pyridyl; such as 2-pyridyl, 3-pyridyl or 4-pyridyl; pyrrolyl; such as 2-pyrrolyt and 3-



position, 2,4,5-position, 2,4,6-position, or 3,4,5-position. Naphthyl

resi dues can be 1- naphthyl and 2-naphthyl. In substituted ﬂfﬂg BMb5

resi dues the substituents can be |ocated in any p03|t|ons r‘exanple in
monosubst i tWPH@Shapht hyl residues in the 2-, 3-, 4-, 5- PCTEPOLIBST4 OF
8-position and in nonosubstituted 2-napht hyl re5|dues in the 1-, 3-, 4-,
5-, 6-, 7-, or 8-position. Biphenylyl f6esi dues can be 2- blphenylyl
3-bipheny|y| and 4- bi phenylyl. Fluorenyl residues can be 1-, 2-, 3-, 4- or
9-f|uorenﬁl gﬁﬁnOSUbStltUted fluorenyl residues bonded: via the

9- posi tio f‘?{@ SsHUCh @i fund apg afeyl Bignyl sesie as 2rfhleﬂl¢i’@nﬂ 3-thienyl;3. or

4-positi Onnldnf%g;ﬁﬁé&bl)ﬁmxaﬁ&?ipfsb%i)ﬂrtﬁi'é?&ylcﬁ%ﬂsl Qet%zo@d g/ndg’zug{ﬁ or

ring atoms i arent nonocyclic or cl |c eroc rin system
I n nonocy BY@&iny BUH@'dlqé"t indigly, igandelyb dgdazply!, Phﬁ@'a}ﬂ@fl AUHIS) Y)@' isaiuinaiyl erber ed,
6- menmber eguifbxafinpenbered ring, particularly preferably a 5-nmenbered or
6-menmbered ring. In bicyclic groups Het preferably two fused rings are
present one of which is a 5-nmenbered ring or 6- nenbered heterocyclic ring

and the OH‘h@terﬁthWf&thR” ﬁ)get?ﬂeﬁwﬁi?mé%@ é?\rat&nqg?@?é@ﬁ ”%Mq%’l"pg or

carbocycl i c r . e. abicyclic ring Net pre y cont al ns
ring atoRRurased e lﬁlﬂﬂtmt?d Br Er&memberad menagyclis hefescyplis. ringeefacs FppYrehs

sat ur at edpiﬁ@ﬁ@ﬁwﬁnaaﬁermaﬂmémﬁ BiRrabhiet Byrifhnd Bl RN ilicBle dpub! e _bO“dS

W t hin the’\_\ rings,. as well as nono-unsatu pol y-unsat Ur at ed
heterocyct "E"O"Ph?ﬂj'esysterrs whi ch contain one or nore, for exanple one, two,
three, four or five, double bonds within the rings provided that the

resul ti ng,rhgst emis stable. Unsaturated rings nay be non-aromatic or
aronatic, | € tegm anyusiess tocnmenegyek or qut@YdiCdg'drdqarbdferegiﬂwin Waich atteasbe
arranged bhe &t6be Vi resul ts. 24
May 2005 WO 02/ g%g@%ﬁrﬁi ﬁghng%Q%% eg&ﬁ%é ﬂarﬁ Iﬁtae(@(g ('es)'Het may
be 5- nenb%'?@'&sﬁk’eé'oﬁbﬁrﬁ?e'f‘bﬂ"gmfg@'l aﬁomsgrearemat |Ez<ang:1i&mg5$0k-61é-agyloup Het

contai n SrekRiudd aFe! ﬁlﬂbr\gi ggﬁhth gﬁ%ﬂ;fgyl ﬂu@ga?xg HYa0L Iﬁ{,eéﬁfygtedcorrpr ' s€

5- renber ed and 6- ‘het er es an
het er ocycq’tégn"&%ﬁrﬁaﬁ éﬁ&@ﬁcﬁwfinmnmﬁmhsmﬂgsts mndeﬁtmm'pem which ased one

6- menberigdichicl%h R0k T frﬁz,ré% Sk ps in a
group Het one &%(r)tﬁ r |Dngs may {'%%1n et Ilatcy%bh Fe ?Ju%%fﬁt%g%ﬁlgs Het
may al so wnylgp@plptgﬂ ar Juprenyl, can in general be unsubst;tuted or substituted by one or

more, for example one, two or three, identical or different substituents. Aryl re_s:dues can

be bonded via any desired position, and in substituted aryl residues the sUbstit_uents can .

be located in any desired position.

B Un[ess stated otherwise, and irrespective of any specific substituents bonded to aryl
groups thCh 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)~élkyi)carbonylamino like

- acetylamino, hydroxycarbonyl, ((C1-Ca)-alkyloxy)carbonyl, carbamoyl, benzyl optionaﬂ'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

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




the customary term heteroaryl for which all the definitions and

expl anati ons above and below relating to Het correspondin by Unl ess
stated ot her%ﬁei in the groups Het and any ot her heterocyc |c roups ‘
preferably B¥1¥ or 4 identical or different ring heter BSTE “ésten
fromnitrogen, oxygen and sulfur are present. Particularly preferably in

t hese groups one or two identical or diflfferent heteroatons chiosen from

ni trogen, oxygen and sulfur are present. The ring heteroatqms can be

present in ' er .and i osition th resp to each
ot her pros%ggséﬂﬁ%%% %? ﬂ@d? SR ‘H‘S’Sﬂté'?@y %qur@‘@'ﬁvg%?]sorlfﬁéﬁﬁ’l n the art
and is st abtbstituedts chosémivbra (65-C3)-alle gyakgxyi (C,acmauglg&ypstcalnagl dpgaspl es of
arent str teroc Ie from |chth can :be der’i ved
gr e aziri dﬁﬁ{e)u{"ﬁ?(?rgéﬁgwie?%'?? @;’ bewyer Eoxy GPEHQ”W’@ erdli oxol e,
i m dazol e, pisjaralziphet movesihan &yo mnsogaﬁmls@re pRisadiah the cdrﬁ;ﬁﬁdﬁid@l)ﬁﬂﬁ formula 1.

1,2,3-triazole, 1,2 4-triazole, tetrazole, pyridine, pyran, thiopyran,
pyr|da2|ne pyr|n1d|ne pyrazi ne, 1,2-oxazine, 1, 3-oxazine, 1,4-oxazine,

1, 2-t hi azi lemordgsBbstititadiphenyl rdsidueishth@zibsstueht Sandod lobaet e thelz- aoéndrr i@z i ne,

135tr|a| diaze zepj ne, pi. ne,
i ndol e, isoi n% ?@59@8%2%95&?0% ﬂbé’f‘?@o?‘?ﬁ'%&ﬂiﬁe&e %‘p?s’t‘%l??m Qfﬁ‘!@ﬁ ¥ Adazol e,
benzi m dazphenyl greng oxrzize ey suhlmﬂmhfu &@loen b@udadméd ine, 3-pb§iﬁ6m|2243- bf]ﬁbn

pht hal azi ne,

chr omane, noxal

pyri doi ni daz%%gfé'%r?ﬁp%‘b R‘é@t'oqb‘gfr}?aé’ﬁ’ﬁ?'ﬁ?% PRyl T eﬁé:arrkglpgdla'ieﬁe et.c.
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imply that -t hEYPEt Orlf’fé?mé’ P PBpyoeylte APERYHES e hespetcttve-
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Thei 1 1ol s GESREE! phBsbymitediudes Givhad Sishoarv worgPt) A4 BRHOB.
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unsat urate t be der|ved not only from
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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 cdntains 8,90r10ring
atoms, particularly preferably 9 or 10 ring atoms. o

Het comprises saturated heterocydlic ring systems which do not contain any dou_-.bI.e
bonds within the rings, as well as mono-unsaturated and poly-unsaturated h'eterocyciic- .
ring systems which contain one or more, for example 6ne, 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




anal ogues and also fromtheir nore highly unsaturated anal ogues if
applicable. As exanples of conpletely or partially hydrog ?gmg | ogues
of the before-listed heterocycles fromwhich the groups He derived
the fol |l owi nF¥hEHB8 nentioned: pyrroline, pyrrolidine, tet’EE{ﬁywléﬁar an,

t et r ahydr ot hi ophene, di hydropyridine, tetrahydropyridine, Lg%l di ne,

1, 3-di oxol ane, 2-im dazoline, imdazolidige, 4,5-dihydro- - oxazol ,
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 (= hol i ne),

per hydro- 1, ropmati AngRinga QFOPmH%maW@lﬁﬂ@mberﬁéwwﬁmaﬂv@md@g&n@olarcmatnc
i soi ndol i negro dpiem% o&ﬁwe%arﬁéuﬁ%%H@'rin'a@atomé A?rog’mﬁcbﬁ%é ﬂ{oﬂgﬁ—gﬂ%d}}" | ne,

etc. The residue Het nay bonded via~any ring car t he
case of ni tTHHUise 5%?@?@@0&@35 Yieanbgrad @WQW@I@&*GWYWS a@@bm@lmm Thus,

for exanpl %et@o@;)@lés@o\‘r‘u ds%ﬁ 'o?’% 5.Gthn %ciLrug%@; %8 Jnel%EQﬁérdrrmgyArnrdchne B "10)

3-pyrrolyl, B yrroli |ny resi due can-
pyrrolidin- @e'? ergf ripgr erdivodi-megibgred ringsyini bityeli¢ arcesati¢igeoupeintsegroup Het one

pyridi n-2- ydr, botl‘pﬂ’r{gsdhéy gbdﬁgln@i'été?éfétbﬁilb rr)%lc yﬁmﬁ'sq*?ét' a’?ﬂg%f)g?éfg”gd ty be

plperldlnzlf pET | | peri pi per
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or 3-thi enwelow@Iﬁﬁé%ﬂetegﬁ??%l%néiﬂ%@%éﬁfir 1-yl, imdazol-2-yl, imdazol-4-y!
Zo ca

or imdazol-5-yl, oxa 3- oxazol - 2- yl, 1,3- oxazol - 4- yi or
1, 3-oxazol -5-yi, 1,3- thi azonI can be 1, 3-thiazol -2- yI 1 3-thiazol -

or 1,3-thi arm (_
S-pyiimal b K °§?é?‘*r?1 S o P ) A Bolooy BT Bl B %ﬁd
pi per azi n- 4= I39fﬂ)l%@ %ﬁﬂmd}ffe(ﬂﬂt fing betgriateras yhoselnrfckmhylltrogan, egendoti - 1- yI
I ndol - 2-yl ;suif Y. (0]
Simlarly Sgeﬂgé?%p%z?zé}a P Iar azr()a;t)5yq thhe rou ot(ﬂ-’eaozro Xr’%%!’t' éf;cg- é%ﬁe%e
bonded vi ahPF?éoazomE%WmemOfaer@ea, @We@and helprr(aw presast. Ihe&mgmetematoﬁns

Qui nol i nyl caABeRoddht ﬂoidgrﬁﬁ%lré‘é numB{a‘H érﬁ%}?‘h Qﬂn? 8&:&1“' v gﬂ%ép%cﬁ ioVdach other

qui nol i n-5-yl, qU|no I n- ur no I SO |noI|nyI
can be i so@m‘ﬁ‘ﬂﬂd-f_h@ffhe I’¢584diq1gl hﬁt&rowc‘.ﬂc yvstemss)mnvmoinl the értydn;d is stable and -

[ addr 1 on o b S'?%%“*Héﬁ* o e st B R o ke R o ™
qui nol i nyl QWQY%QUDH‘DWhWIthe dro@p B{eﬂcarebe dbry\cbdoarelamidmwbxwmté azetidine,
1 posi PR SRR Bl E IR0 R 298 Sertlobe e 8RR
PCT/ EPOL/ 15@thiazole, 1 23—tnazole 124tnazole tetrazole, pyridine, pyran, thiopyran, pyridazine,
- pyrimidine, pyrazine, 1,2-oxazine, 1,3-oxazine, 1,4-oxazine, 1,2-thiazine, 1,3-thiazine,
1,4-thiazine, 1,2,3—tﬁazihe", 1,2,4-triazine, 1,3,5-triazine, azepine, 1,2-‘diazepine, 13-
 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




20 Unl ess stated otherwi se, and irrespective of any specific substituents
bonded to groups Het or any other heterocyclic groups mhicg4ﬂgﬁggggicated
in the definition of the conpounds of the fornmula I, the group can be
unsubst it ut e4O8#4ddbstituted on ring carbon atons with on&CHEPHHBE: for
exanpl e one, two, three, four or five, identical or different substituents
like (Ci-C8)-alkyl, in particular (G -C4yal kyl, (G -C8)-al kyToxy, in
particular (C, -C4)-al kyl oxy, (Cl-C4)-alkylthio, halogen, nitro, amno,
((C1-C4)- al kyl)carbonylam no |ike acetyl am no, tnfluoronethyl,
trifl uor onBt$8Hgtedipy aramatic, axdcan tyd be derivet] natdnlydrdoy theslrfbredisted or
exanpl e, h i t : = I yet hyl ,
et hyl ened e Yar MemeBles Al I diheibbedfay b eI Rharolkies

net hyl sul f 8#ajPguesyvaE elepdnmh S1eji morgrighi umdaturgled anGlogles ifaipkldabley Aar bony| |
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subst i t ut eePiRcYeies ieramplichthe gpoupsthiet Mdysesdesived thesfollewing amayiie mestomet: i n
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0X0 group cannot 2 pl‘ esen I'n an aronma ng
ni t rogen at§RMYdiopyridipeopipetidite chdrdioxdape iiamitazoling, isddazoliding 1, Beihydro-

uneubsti l Sole g, BSOARRSABeog! S BLIHAFE. [ .
met hy: or @exape, Piepraziomaperiydnokis 4-oxarinel(pierphbling) hesrpydroG14-igzire ey , f or
e | . . . . .

ryar oxy- ( g ehiio) PORybathife MAUES, (LlndBel Bk Blfonunaing o

hydr oxy- ( exa hydaroxye
anot her aclP.3drisliphydreisbyuisalinkoelgl or anot her sul fonyl  group,
am nocar bonyl, (G -C4)-al kyl oxycarbonyl, etc. In general, in the conpounds

of the ~formula | nitrogen heterocycles can also be present as N-oxides or
as quat er nHeyresidue slet my ihg bonbied viaany meg carbdoeatam aid imcthé casenef riftddeaxi de or

Lo Lne, Uit PRI Fuond PAERLELEI SRS SRS FRE, o e
li ke thi orR@ABEAI-Dyralyly2-ppmglyloe Jopyesiiyhta pardlidinyiresidiio man pbqlyiralidi- 13 (-or
a oped PRRTRORPRe Wor ArdiRahd BRI bdE mRBREERLEN 1y of
ot her gr oY§diRst-ylne pyddibsitylt aipiperidinylsetide carebd pipestiiact-@d= biperiiaoy desi r ed
suber oup, e 20 SRR o B B RO 2ot B OB e P
fl uorine, ZWiesyi ord-tbienyt, enidazolyl caabeiimidaaoli+ypindtiaraishy, iefdazok-§! ar
bromi ne. imidazol-5-yl, 1,3-oxazolyl can be 1,3-0xazol-2-yl, 1,3-oxazol-4-yi or 1,3-0xazol-5-yi, 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—y!, pyrimidin-4-yl (= 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 |
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-yl, 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 isoguinolinyl, 1,2,3,4~tetrahydfoquinolinyl and
1,2,3,4-tetrahydroisoquinofinyl can also be bonded via the nitrogen atoms in 1-position -
and 2-position, respectively.




~Optically active carbon atoms present in the conpounds of the formula | can

I ndependently of each other have R configuration or S confiéwlplg&b@ The
conmpounds of 24 May 2005 WO 02/46159 PCT/ EP01/13874 21 the to a |l can
be present WAOY4&5% or m of pure enantiomers or pure di ast ePETARIVIIGT4 in the
formof m xtures of enantioners and/or diastereoners, for exanple in the
formof racemates. The present inventign relates to pure endantioners and
m xtures of enantiomers as well as to pure diastereoners .and mi xtures of
di astereogglies. The invention conprises mxtures of two of of nore than two
st er eoi soltBISS getedethepying:and irrespapliveiaf 2pp spesifieaubsiiueptsthonded o gieeps
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an am no SOstfulndi Rhepvk ophienally substitubepplieTtxpf barzg émtiomallyasubstititeidrio digpor at i ng
a bui | di rgheblagbusiasd ] ' ~am no ' an. depend,
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oo no | arg Bt et it dmal iy Facn AR BIPORM AR Hp 0 E
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such as methyl or ethyi, optionally substituted phenyl, phenyl-(C4-Cy)-alkyl, for example

benzyl, optionally substituted in the phenyl group, hydroXy—(Cz-C4)—aIky! such as, for .

example 2-hydroxyethyl, acetyl or another acyl group, methylsulfonyl or another sutfonyl ,

group, aminocarbonyl, (C+-Cy)-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-

thiomorpholinyl 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 fluorine, chlorine or bromine,
particularly preferably chlorine or bromine. | -

Optically active carbon atoms present in the compounds of the formula | can™
independently of each other have R configuration or S configuration. The compounds of




“incorporation of an L-anino acid building block in the 'c'o'rrpo'und' cén'alr Imow" o

endogenous peptidases in an individual to digest the conpo. flgl 3(\{ vo
thereby limting the individual's exposure to the active conpS& 8

simlar effe‘@?ogfé‘i}“f’al so be observed in the conpounds of tH@TﬂEmléﬁBMon by
changi ng the configuration in another building block fromsS configuration
to R configuration or vice versa. By takiing into consideration the 24 My
2005 WD 02146159 PCT/ EPOL/ 13874 22 nedi cal needs one skil:led in the art
can deternjne the desirable characteristics, for exanple & favorable

st er eoc heg}h?t fpgmulaf cam e pregaitie theciorm ofinaresinantismeérs e pulegtiastereomers or in
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salts that are éSIOO gi.cal 'y accepta armaceutically
utilizabl ef%?&maées be wr@anitlgveemon c@ﬁﬁgéﬁmasre(ﬁnanméraramdmxﬂurwﬁ ai ni ng

aci di ¢ gr obfsntiohfelrs §§@v@?5§t@p&@ﬁggf%¥ cher‘é%nd resacffghars?éregr)l‘ﬁgpﬁ al kal i

metal salts or_alkaline earth neta ts such as sodium sa pot assi um
sal ts, nagWé%”tlﬂFh omRriseamikieas of twa erf mpre dah b sterseibomers affthe formula |,

physi ol 0gi 834 It ¥oiplisLah ﬁtl%rtﬁfgﬂaﬁédm&m ﬁﬁre%uﬁi}da%?, the com unds of

t et ramet hyl anmoni um or  tetraet anmopni um an acl ion Sa s Wi th
amoni a antfedayRyial e baprre,semt@ISéi wbimers or 4 soinersior nisdsorsers lor asnmhwsam ne,

di met hyl amHéanérﬁle?él?Slé!sBHihQSpga @yéoﬁ{argsnd 8&.@2%8% m @x&z%%te%

ortris-(2-hydroxyet roups ontai ned 1 n corrpounsof

t he for mul &l retios. oneéR\éﬁnﬁbe abmcnmpgs@miétautonwarimrmsrw the ocurpscpurfdsroﬁraacu d

addi tion sghsigif or exanple with inorganic acids such as hydrochloric acid,
hydrobrom ¢ acid, sulfuric acid, nitric acid or phosphoric acid, or with
organi ¢ carboxylic acids and sulfonic acids such as formc acid, acetic

aci d, oxal Di%si%?écﬁner@' hBilGi &E'/zd on@fd 15 BE aﬁ@diiﬁto.tﬁlnglv@ﬂ?%ome% d&r' d,
mal oni ¢ aci d, benzoitc ac |8 _nnFel Cc acrd, PURArIC ACi
met hanesul PEIRle. 4w dhrematography diaseiatenian teer $eparatediptuthetwofenahtiorhensiyl a |
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i nvention. o $akks Sk érip b omary
met hods kn%wnsto tﬁa%%ﬂ@@%?lﬁ&?& (Qﬁn Oq'rn O?Porf&%ﬁ"é ?a%%lé‘éﬂ %Bpa\(nne%bb
conmpound c¥MPIRENG Gtaredchemicsily hnlémm stmbngamtenahsorcbygaamg:stamoéebctnmase in a
sol vent orgedispgr sant, or fromother salts by cation

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 presentin a
compound of the formula | of mcorporatlng a bundlng block designated as D-amino acid
or L-amino acid, can depend, for example, on the desired characteristics of the
compound of the formuia I. For example, the incorporation of a D-amino acid _buulding
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
md:\ndual‘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 .




exchange or ani on exchange. The present invention also includes all salts
of the conpounds of the fornmula | which, because of Iom/phvagkggkgally
tolerability, are not directly suitable for use in pharnaceuti but are
suitable, fwo&uarmpl e, as internediates for carrying out pefEPRAsEShem ca
nodi fications of the conpounds of the fornmula | or as starting materials
for the preparation of physiologically gglerable salts. The™ffesent _
invention furthernore includes all solvéates of conpounds of .the fornula I,
for exanple hydrates or adducts with al cohols. 24 May 2005: WO 02/ 46159

PCT/ EPQO /| 3&Kde! ndddsldre skihai tr@rhr?éaﬁpdét&%ih'éj% cﬂfs\’ ?E{I@tch&%%té@ﬁcs fo

nodi fi cations of {ahe conpounds of the fornula or exanple prodrrugs

pr ot ect ed FBIRE aaverablenderepehiastishine ¢ & lequirasi @rf@ﬁ?ﬂ@d ofi &g inyentipds, as wel |

as active netabolites of the conmpounds of the fornula |I. The |nvention
articular to prodrugs and protected forns of the conpounds of

| at
'[ ﬁea 1? zr %@S'P Oﬂk?ﬁ'é‘}ffol,ecﬁﬁm%éméso?fg@? eRBPPYNds of drrEwimbcare apntoxis galfs fatard  under
physi ol Og'm%lologi@ﬂﬁd édc@ﬁt%blesir'n' Mﬁ!&@ﬁgﬂ@@gﬁ@ (r)fab%igm&u ads, ofptdie

formula I, |. e. c em cal él nodi fi1e e comnmpounds of the

formula | CHE\PPH s e farmus Lganigining acidic gpupe cier prarapld @stareekyratavwer , f or
exanpl e VMGd)OHeéﬂ%‘ﬁexTa%p@éIHQi rlnétta}’salg'é?' ‘ﬁ@hﬁé‘gélltﬁ frbé dé? qua%ésoébcmr? acti on,

are knovvnt'?those skil | In the art det ai orrratlon ating
‘to prodrud8"s: SorsHH %al\tSSrpaww paltsoang Qﬁi@umlsﬁés ardrﬂlf@(%lvéth Desi gn of
Pr odr ugs, 154184 anced
Drug Deli {/Jghrls;o gge!w gag@%ﬁ ¢ 1%'&@@@@%Hni6%urﬁ ﬁucg gaar%}hﬁérnﬂommﬁg{
Future 16'¥Esdwammaniygm; and agid agdition Bﬁt:sdmﬁoalan'@mamdephysb}omwlmdﬁee!e

Sui t abl | |
o odr Uge ?ﬁ%“f%ﬁ'gﬁﬂ%‘&@?%ﬁr‘gﬂ@sw‘o“ﬂ el B HiBelarihg, SRAGGIR. 'Y SOV
such as affisf¥ 3piseihanenine %U&dﬁdiﬁmwetbwbalam@ Bhsio gasipercopfaidig $heand
ani de pr ogémgsurils o@%febﬂﬁéulh@ 1Q4RH V\@Jog;gbr g?g{ré{ﬁ%uﬁ’é §RARL, fofin G@gPoUNds

of the fornulal. pro rugs an gs one or nore,
for exanpPeditpnesalis. fof ﬁbamﬂwrﬁﬁigmrgamlgmldemum as bg@nclaomcrdmxsimorgmoups
are repl aggd, Mitdific r ef

(C1-Co) - al ké&oxyca%g%ﬁ@?ﬁ%gar%@aw%hg%sq&gl e a?gﬁhgpoqﬁan% (%rrw%rggds aPe groups
for acyl Seﬁh'ﬁh@érfma@d maastic agid, axalic atigh, citricaanid, dacticrasid, graliops

RP" - CO aﬁéld %?%@ﬁ@%c:d ML 580, Flehzbfe A0 HRg88 aciﬁ%m%ﬂ%)ac?d Etaric i OB -
methanesulfonic acid or p-toluenesuifonic 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 -
likewise 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. '



cycl oal kyI (CS C8) cycloal kyI (CI C4) aI kyI , (C6 C14) aryI Het-
(C6-C14) - aryl (C1l-4)- alkyl- or Het-(Qg-C4)-alkyl- and in 95%2 has
the neanings indicated for RP1 with the exception of hydrogen & urt her
enbodi ement Y9 %#&3%r esent invention are prodrugs of the cESFERHISSHI t he
formula 1, preferably (Cl-C6)-acyl prodrugs and (Cl-C6)-al kyl oxycar bonyl
prodrugs. The present invention also r tes to processes of preparation
by which the conmpounds of the fornmula | are obtainable and- which conpri se
carrying out one or nore of the synthesis steps described ‘bel ow. The
conpounds ®fie inhmtbnrantnml|ac|ude:auexgetiwmﬂoymbeiﬁc¢ﬂoap@fthé cdnwomuaopﬂhe in the

course of ent Si S | i,pkage .of .two, or. nts
whi ch can @"ﬁ@[‘]ﬂyl vedt ﬁ‘t‘%?@é‘?ﬂﬁ?@rﬂ“ﬁﬁé@r&hﬁﬁp 'i”‘?qr%tgecour se
of the prdsrbettdspas wbtl ahecmmembdmegbf ﬂ@e:oﬁwouudiﬁoﬂtheifomﬂne gerner ally be
advant ageo;

5 24 necessary tq | odc function oups
ol o g HiTerilon Ha¥ain BaRuat b AETTERnY praraiBt FPERET i EStastine oPhe P
respecti \éefoswiafhwmcb cshemdcﬂnmeﬁmlnimwm@tiurmseﬁﬂTeSfcﬁn@é(DupSeNﬁqye:bi;groa[kl ater
converte esired. function ro or,to t orari oc
Foner ong SRehl S BER RSt R For B BB e o BT e ey ot hesi s
]E)robl em lSlnoﬁtferl da’wagw?ofah@cmbbundmm mmhhqumbldrb;@tlemwhlbl@ﬁ&r t (see,
or exa an tecti esi s,
Wi ey, 1odiproREiE datfed msfings i sraopiegy bt SogbHRnLamitbllH" or oups
may be mendurativacfabiiar) acakndvar &:r thbse Qmmoahttﬁ@la@be@@&éﬂé@!ﬂnfoﬁﬁéhcﬁ%@ﬁﬁh@ by
Fespent | veP ORI fo iin grspE b P dseTat SR RETTG FECRISBaH: o phase,
and cl ea\r/]a@mdbammwdle, Elseliérd 1085 Flastandsaf, Oﬂ:dvhheedbmg\/la}él;v@ RELS 08 ect i ve
Tt bess W1PES 5BHPE BB AR ArdoagIRRE 8o HBASR S A5 Wiieide D500 - For
exanpl e, anqthrateldmehmd Inge'fewrmepsaimblé)ﬁroaﬁrdg%(fbﬂﬂetc@n@)ohhd§ i the RSHhiRL Iy " ene
Lhi st est BRI ABTITRALGS PR B e ptad s Sy A B Bgp RRRRG.
Accor di ngl groum; mb@@@nﬂﬁ@gﬁdUp@fanﬁhﬁe @ﬁ@inb grcmpearﬁd &80 psteY pBFIGR apEOCESS
for the pcjgselz|ar ation a? e for as. defi1 ned ab e

conprises ) T PHKTT SEHHPS ighay r«‘ms&en%n congpoynds of the

formula L. In the acyl prodrugs and carbamate prodrugs one or more, for example one or
two, hydrogen atoms on nitrogen atoms in such groups are replaced with an acyl group

' “or a carbamate, preferably a (C{—Cs)—alkyloxycarbonyi 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



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 defineﬁﬁgg?gos but
where in 1% Q R Q 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 fornmula |11 H NRéd- v (KIl) in which Ro and V are
as defined above, but where in Rip and V functional groups can also be

present in preebeRine® iMtSdie® funl %F'fi : [ .Qrou r .. b)..by.
coupling of a fr% [rer:t ofU| t%‘gbﬁbg% | ﬁ*ﬁl(ﬁiﬁcﬁ&%@&p&%@eﬁrﬁac@ons Org'de
Ro- QI X-Q - \{VE‘ES&M&W rﬁéﬂe%mmmW.mmelfmmm Q@l{[p@wim:tdarxllataf Rg as
in clains Vi oh ; : . . e | :
Q Q, Wand X tf upct’i onal lﬁup?%&%ﬁ%%éq%éﬁ?&#M%cg?@%ﬁ?}‘pﬁgym or
: n the for fp‘g?eﬁg@cﬂogyﬁazzﬁﬁgmﬂyé?d@tﬂemﬁm moManmjldishatégiessm?sﬁérl:t gatz)l e
eavi ng gr olpow tith : r 0 rou e at.tached to a
pol ystyrene, r@gi n, 24 Na@?&%g% ﬂé@eé}ﬁ%raeargééﬁ%, %Fﬁ"f?@'ﬁm‘s@ﬂ@s
gr ef er ?bl y gz %mqs& f{@lm 199 tups ERENples ofepn?ctm‘rguatpedﬁt@gdmpy?r@ ?dd
erivative. chaneajio 4 r,0x ogen, in .particular
chl orine or, braom ne a?ﬁg?(y,egﬁ%n%g%%ﬁ%gﬁﬁ%%’Syﬁp%rb&eﬂgm' gﬁ'ﬁ’%’?@"’a for
pxam = prebii 4 eeamcin, s arwogownang athanempsmpest, ||
atom in parti cular as$e5| %ﬁg %\?e tﬂé&l’?&ﬁ?’@li?%?ﬁﬁ%@ﬁﬂ@ﬂw
1-i m dazol yiord ?hé%ﬁﬁwmﬁﬂoem%g)mofmerpr@mb@mp. ThCusddi) sugh kdhnidue $£8=0
or ol yl sulknemiotibs8 indd'R RE bt (B Gk th LS Frase Orsanle Shuiels New
York: Wiley, 2000). For example, a phenolic hydroxy group can be attached to a trityl-
Pﬂ:")’smene resin, which serves as a protecting group, and the molecule is cleaved from
this resin by treatment with TFA at a fater stage iof the synthesis.

Accordingly, a second aspect of the present invention provides a process for the

~ preparation of g compound of the formuta | as defined above, comprises
-2 linkinga building block of the formufa Xi, '

0. Y
R™- rR"

Ro\ Q /x\

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

1 . 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)




a m xed anhydride. If Y is hydroxyl, then the carboxylic acid is
expediently first activated, for exanple by one of the varéﬂﬁg ggééﬁods
used for peptide couplings which are well known to those sKi 4T 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. Peptizde Synp. 1990 (eds. Gralt, Andreu),
Escom Leiden 1991, p. 143),
O (benzotriazol -1-yl)-1,1, 3, 3-tetramet hyl uroni um hexaf | uor ophosphat e

(HBTU), 0O- (7-azabenzotriazol-1-yi)-1,1,3,3-tetranethyl uroni um

hexaf | uor ophogpadh A - i . Am m S 1993, 115,
4397), or carbodi i?r{iu'gié_g\-gwx'kgkaf'@f/'g'f"gﬁ{eo%ng%ﬂrl%gys%?'%ma??'E but .
di i sopr opyf ca®BUE!MNRaiQi®: W X functionakerqupscan alse Hegreseat in rodcied foas brinf unct i on may
al so favor abl yhelf@m@apredurch grduy, aﬁﬁﬁdﬂu@mpﬂﬁmﬁ?ﬁ“ﬁfﬁbl@ﬂaﬁig gFoUEo rboxylic
acid group |nH@r&Eer gentafluorophenyl ester” using di cycl"ohexyl carbodiim de
and pent af | uor ﬁh ASM A nunber of suitable methods for the preparation
of activated oartydnexyigroop may e attechedaah polptrenaresinal so i ndicated with details
of source literature in J. March, Advanced Organic Chemistry, Fourth
Edition, John Wley & Sons, 1992. The activation and the subsequent
reaction with the conpound of the fornmula Il are usually carried in the
presence of an inert solvent or diluent, for exanple DCM chloroform THF,
di et hyl ether, n-heptane, n- hexane, n-pentane, cycl ohexane, dii sopropyl
ether, nmethyl tent-butyl ether, acetonitrile; DV, DMSO di oxane, toluene,
benzene, ethyl acetate or a m xture of these solvents, if appropriate with
addition of a base such as, for exanple, potassiumtert-butoxide or
tributylamne or triethylamne or diisoprpylethylamne. 24 May 2005 WO

02/ 46159 PCT/ EPO1/ 13874 26 The resulting product is a conpound of the
formula I in which functional groups -ran also be present in the form of
precursor groups or can be protected by protective groups. If still any
protective groups or precursor groups are present they are then renoved by
known net hods (see Greene and Wits, Protective Goups in Organic Synthesis,
W ley, 1991), or converted in the desired final groups, respectively. E. g.
, if a carboxylic acid group protected as tert-butyl ester and the free
carboxylic acid is to be prepared as the final conpound the protective
group can be renoved by reaction with trifluoroacetic acid



or tert.-butyl oxycarbonyl protecting groups can be renoved by treatnent
with trifluoroacetic acid. If desired, with the obtained cggnﬁg further
reactions can then be carried out by st andar d processes, for

acylation reactions or esterification reactions, or the conpounds can be
converted into physiologically tolerable salts or ‘prodrugs by standard
processes known to those skilled in the art. Oher conpounds of the formul a
| can be prepared in a simlar fashion as “descri bed above by coupling of a

fragment of the fornula X1l with fragment XIl. Ro-QX-QWC(O-Y (XI1)
in which RO, Q Q, X and Y are as defined above for the conpounds of the
formula I, W is the substructure of formula I11, but functional groups can

optionally also be present in the formof precursor groups or can be
protected by protective-groups known to those skilled in the art, e.g. an
am no group can be protected with a tert-butyl oxycarbonyl group or -a
benzyl oxycar bonyl group or a hydroxy group may be attached to a

pol ystyrene rTéeignoupTb®Y §f METSHT
prepared by hod | | known L?%Rf thos ;faB{{W% eacfg%)ﬂd' hl"dgﬁ; %EHO*?%%
Mar ch, Advancé %ﬁ;‘%ﬁ@‘y@ﬂ?ﬁ' denvativegr candhus be, forexamplaNtiydioxgd, Salogen, 1992;

Re Larock, - Opativaibectdsrine dPHEMANG, dkagShParRhlaPREmofTEr iRl ] SBLS rofNew Yor k

1989) . The \(,:\%Q%ﬁﬁ ﬁ of the present invention are Serine pro
i nhibitors RREMPY of pernitaBearpphanpxy hemdthis, D‘W)Mtb@gﬂlrmmduml@mza/ nes

factor Xa anda’smiuefoaﬁhﬂfo ¥h héterddycielohbEd!lig" Jb‘:}é}é & h' active
I nhi bitors of faetor g The radrille sr?tgcr %gasner eart)(?rg'tlgé) |anreP'(9f‘§°f

PHSu FIIE)PS éﬂb@@m&‘@-drlwdazﬁm ¥i aantiméhemnibrey be yfoo Bxanhpler

i nasnmuch as f"?ra

pr ot eases Wh{IERTC - Igm. of. t.he conpoynds
of the fornula, |4)C€i;|§ﬂ)g% %lg)t Igf trg?)ﬁgeuéﬂﬁfl b&%)?atmggﬁ%?éﬁjv %Cﬂ% dgdyaliys cagg@.rsi
below or in known to 24 May 2005 27 those skilled in the art,

Wth respect to factor Xa inhibition, a preferred enbodi ment of the

I nvention cglggr.iﬁye corrpounds which have a 1G ::51 for factor Xa inhibition
as determ Handiie gatoxiiiseatichie leapediently irstmactivatad, for emmrﬁlﬁb aﬂé

factor Vila ofltmal’l\ré?bhé ﬁiéthcfi@%s@@'f&' e@fl(ﬁ éﬁﬁrlr@/s \&ﬁ&hﬂg%t\ﬂs!%lﬁ Radip qabbP?‘?-.

teh activi ty ﬁl? of her proteases
whose i nhi bi't F&ar- gxﬁ@@'%@é&‘wmif( amva@rtmm:mreo ~((cyano(ethoxycarbonyl)

methylene)amino)-1,1,3,3- -tetramethyluronium tetrafluoroborate (TOTU) ; (Kénig et al.,
Proc 21st Europ. Peptide Symp. 1990 (eds. Giral, Andreu), Escom, Leiden 1991, p.
143), O~(benzotriazol-1-y1)-1,1,3 ,3-tetramethyluronium hexaﬂuorophosphate (HBTU), O-
(7—azabenzotnazol 1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate (HATU) (L. A.
Carplno J. Am. Chem. Soc. 1993, 115, 4397) or carbodiimides like dlcyclohexylcarbo—
diimide or diisopropylcarbodiimide. The actrvatfon of the carboxylic acid function may
also favorably be carried, for example, by conversron of the carboxylic acid group into the
pentafluoropheny! ester using drcyclohexy{carbodumlde and pentafluorophenol. A
.number of suitable methods for the preparation of activated carboxylic acid derivatives
are also indicated with detalls of source literature in J. March, Advanced Organic
Chemistry, Fourth Edition, John Wiley & Sons, 1992. The actzyatlon and the Subsequentr
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, potassrum tert-butoxide or
 tributylamine or triethylamine or diisoprpyiethylamine. o




concentration of the inhibitor). The conpounds of the invention inhibit

factor Xa catalytic activity either directly, within the %ﬁghrﬁgggnase .
conplex or as a soluble subunit, or indirectly, by inhibit Ay ssenbly
of factor XéOP246@3% he prot hronbi nase conpl ex. The present PCWVERAIERI4al SO
relates to the conmpounds of the fornmula | and/or their physiologically
tolerable salts and/or their prodrugs f use as pharnmaceuti’¢ars (or

medi cafrents), to the use of the conpourfds of the formula | .and/or their
physiologically tolerable salts and/or their prodrugs for the production

of phar maTreltdsarihg prédudt Y BdhpURIYE thd BEHhAE n?awﬁm/feﬁctfoﬁ‘ét %Buﬁé &b Ao for
I nfl uenci Hg bl ood coagul at ion, inflammtory response rinolysis or

for the tRBPESFNIP thy [RRSQUITSHN IFRES @ §%§e§r%ﬁ&ep&yéu0@sbwrews bfel ow,
for exanpkt¥ afn?fprétaetl\lf& dupd b@;ﬁ\‘e@flrs@ﬁ'ﬁ%m&ﬁtﬂréﬁrﬁ tlflé’]f ar{ehﬁeﬁ hefcvaY bynd

pr ophyl axj di ovascul ar di sorders, l'ic di seases Or

rest enos eg i Wﬁmgt Ogsl(?ﬁef' Gresopand Wetsy '?fé‘fﬁﬁ'é% @tﬁ‘?”ﬁ%iﬂé-?ﬂgﬁﬁlﬁ PidesigeWilgyuse of
a conpoundogyh, drientenedinghe Heﬁ?edcfﬁmfal Q%dp@b y&aﬁwgfl% dt Nellcalitypicdei cal 1y

tolerable salts for the production har maceuticals for I nhibition of

f act or aQFQHHPB?teqtﬁetaérte'vPP%ﬂ eyterasd fhﬁfrpa@ﬁqughq)a@@@s tocheapreparer ¢s the
fi.bri nol y#ries corfpairiteihe i rBReiEbuiTBAh Q@ré‘nﬁ?évetd"tﬁz FeB ﬁ@rpoom%nfi%%t?&dcaé%lé of

t he di sease lr;tnsntloned above or” bel ow, for exanp use In her apy
and proph{i§ @JW‘BWC@&IP%HYJ)WMPQQFW%G?@ié%emphﬁ’»@)hﬁ@’@ﬁwntoﬂtbl seases or

r est enoseﬁuﬂu@ﬂ@bén@dtﬁi hosksired, ity tﬁ@bﬁﬁmedadd?ﬂﬂlﬂ: Ak e rBLERAS B 1R HaG!gedi ng
nmet hods for |d theg@% es and prophylaxis fnourth aspect of the present

i nventi on r P&?&Pm &E@K@@P'egﬁ@{ﬁépaﬂ eaions oo eplelitdatign at | east
one COWPOI'éB&ldhfs 6rhﬂefdéfﬁﬁéhﬁd§ cﬁﬁb@@&‘ivﬁﬁgd W@F Yﬁ&@éﬂ:&ll)} fa?era@%\éﬁl'té)&ro gi cal ly

tol erabl e ssl ts and a pharmaceutically acce arrier 2005 27a
Pr ef er r edPTaF89% R¥ SEQI@@fql@W@e%ﬁesdmgwawhgsms iJed irciheast. abnor mal t hr onbus
formati on, acute nyocardial infarction, unstabl e angina, thronmboenbolism

acute ves ‘ﬁfg closure associated with thr onbol ytic therapy or percutaneous
t rans| unmi H2RE" eFPRAHIAE ofde Bpmulatywan bepaepsiredin & siohilanfashion asdescrived oke,

bat ol 001 dookd b9 BBLISIHGIRA Qe of e/ Bind ﬁ}li‘%tﬁ"ﬁ‘ gﬁ'ue?lft xyt he | ower

extremties foll ow_ng abdom na surdgery, a risk of pul nonary
24 May 2005 28 th%r@ﬁ%@b‘ﬁdﬁ@r}r‘/or (diiyseni nat ed systenic intravascul ar

coagul at GRahith R Q0K Add Y are as defined above for the ‘compounds of the formula [, W
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 thé
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



vascul ar systems during septic shock, certain viral infections or cancer.

The conpounds of the forrmula I and their physiologically to}b gbb&OSSal ts
and their prodrugs can be admnistered to animals, preferdbly {6 mamal s,
and in particular to humans as pharmaceuticals for therapy or prophyl axis.
They can be adm nistered on their own, or in mxtures with one another or
in the formof pharmaceutical preparatiosgy which permt enteral or
parenteral admnistration. The pharmaceuticals can be adm nistered orally,
for exanple hﬁ’ﬁthﬁ f.orm of %Ils, tablets, |lacquered tablets, coated
tablets, granli°8&laddn fheart Vithfresnpst totfactor darishibitien, sisrefirieansnbodmMEhteSthe

emul si ons, simaﬁﬂoﬁicgmg- I+ +-Adm nistragi.on, . .however, can

al so be carpied out rggsaﬁ%ﬁ{f?’ﬁ@osr‘me'é{aﬁr%‘gé}?néjﬁﬁé#qci?f%adf'h@ﬂ%ﬁ%i tories, or

par ent er al| yﬁyt?nﬁﬁﬁa@ay g?bqg%tdwwmimgﬂtamb@hw}t%mvna Lt

subcut aneousinbiibitibr) Ia{[ﬂ‘b b'lﬂ!lo IS&H%H’{"EO' u é‘gnﬁtﬁ?r 1Arusion Sol utl ons,
rods, AYJOWP the-activity,pf ¢lbgripjotegsgs

m cr ocapsul es il mpl ants or or perc
exanple in tNE ‘Fegr‘wgttbahﬁnMﬁbﬁnogsisuﬂioemmhMﬁmiimbw&&edmsidgmggaﬁé ways,

for exanpl econberitiago ; | r nasal, sprays. .The pharpaceuti cal
prepar at | onsaﬁg\x;% bﬁ? iﬁﬁ%?@’ﬁﬁ ?ﬁpgf%n‘%’ﬁfﬁ’g}mqa?ﬁ\me ﬁng?r\’tp@ la'ﬂBltPagﬁﬂrPgagpta{ygcone
skilled in t..mffb,?rﬂm&@mth@pmwmhimﬁem@t 0 &6 ds %sélgiblg?ﬂ?‘jr}]ﬁt’a@?/ or I
organi ¢ car fin ¢ St . ompound(s) © e fornula
| and/or its (thei%ﬂ%ﬁ'/@o %é?%ﬁﬁ‘?fy‘*f?%ﬁf°é?<§m@@35?@1@@@seicp@pmei r

prodrugs. For the production of pills, tablets, coated tablets and hard

gel atin cap¥né bt o) . ' t use, for exanple, |actose, corn starch
or derivati ves.p?ﬁéeﬂrté%\%nh@gé‘% PA&%‘S&%‘E@WB@W» iC 'g’%f&['?@)_'?‘aéﬁ@!’ﬁ‘@ﬁr riers for
sof t gel at i AOERISisals tolerable spiaidiantherspradiags fotuse @ Bilafnaddisals HRXES

sem sol i d afedibdni okyol s,  natural or hardened oil's; etc. Suitable
carriers for the 595&%@8%%%9%“8?‘#5{% f thedprmawlardsndlor Hyeirnhysinlogicallyt i ons,

or of enul dPl§fblesalts pndfos tretrgrodrogs foP¥RIFRdRICHYR bEpharTRlch sﬁbﬁﬂﬁ\ﬂ'ﬁéﬂ
vegetabl e ol ls, ofc.

gl ycerol, g 0se,,. nvert sugar, gl ucose..
Sui t abl e Ca%t?hga:a?cggp{%c@ Yla getor mdluending blendscengulation, inflemmiatary eponsiee,

copol yner s 9fibristolysis| drdoethi therasy brsrby e T, e&%‘ oy T _

pr epar atioﬂﬁloﬂfofop?%hﬁﬂ cohé_.ai n abw.tpﬂ&a%ﬁ(%f’%egig o By Wel é%{jggé‘fetcﬁe
conpounds Of the FornBledor thg prdyction efpharprnesitiofls firdhe theram) andapbphylads s
and/ or t hebrcawlioehsegiar diEBRIAITEHID bg%,r, ﬁ‘%ﬁsi “Lnaredient of the formula
| and/or its physiologically tol g’ra ga,s%a -ssé% H%%tﬂogef)‘r odrugs in the 24
May 2005 WO 02/46159 PCT/ EPO1/ 13874

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.




29 pharnmceutical preparations normelly is fromabout 0.5 ny t'o'"abdu{""i'(')"d'b""'"' -

ng, preferably fromabout 1 ng to about 500 ng. In additi ? active
ingredients of the fornmula |I and/or their physiologically acceB e 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, §t§b|||zers enulsifiers,
preservatives, sweeteners, colorants, flavorings, aromatizers, thickeners,
di l uents, buffer substances, solvents, solubilizers agents for achieving a
depot effect, salts for altering the osnotic pressure, coating agents or
anti oxi dants. They can also contain two or nore conpounds of the fornula I
and/or their physiologically tolerable salts and/or their prodrugs. In case
a pharnaceg%%%al aration contains two or nore conpounds of the fornula

| the sele ch & eqtment glidiseassrteion guchanabnommat theormblesciormatiosver al | -
phar macol ogizcate chQifdléI%fﬁzfchérh%nQﬂ%Bfe thﬁ&hb@érﬁﬁé\fsﬂ{ I43te Ve et%ﬂ?&' € a
hi ghl'y potent "CO upd with a  shorter "dufation acti'on may be conbi ned
with a | ong®8 32‘809 BRgolgtic ﬂh@ww Orp@tcgmouqﬁénslmwmabmrpnw@@gﬁpbs@d
with res pectrahﬂeﬁtf'tﬁ:héh% §@ackE, s?h‘éi&é e ﬁéefé g{r&'ln%bgfo U&%ﬁmpfm {RSelngld! a

| allows a gFﬁat deal of control |ca and co- chem cal
properties PHE eYrpiiatfelietio @‘Pﬂ)’-!i"laall oee arthhIQ SISy, @ﬂ&ﬁOfsﬂuth@@Sl red
conpounds. Furthernore, in addition to at | east one conpound of the fornula
| and/or its physiologically tolerable salts and/or its prodrugs, the
pharmaceutical preparations can also contain one or nore other :

t herapeutically or prophylactically active ingredients. As inhibitors of
factor Xa and/or factor Vila the conpounds of the fornmula | and their
physiologically tolerable. salts and their prodrugs are generally suitable
for the therapy and prophylaxis of conditions in which the activity of
factor Xa and/or factor Vila plays a role or has an undesired extent, or
whi ch can favorably be influenced by inhibiting factor Xa and/or factor
Vila or decreasing their activities, or for the prevention, alleviation or
cure of which an inhibition of factor Xa and/or factor Vila or a decrease
intheir activity is desired by the physician. As inhibition offactor Xa
and/ or factor Vila influences blood coagulation and fibrinolysis, the
conpounds of the formula | and their physiologically tolerable salts and
their prodrugs are generally suitable for reducing blood clotting, or for

t he therapy and prophylaxis of conditions in which the activity of the

bl ood coagul ati on




system plays a role or has an undesired extent, or which can favorably be
i nfluenced by reducing blood clotting, or for the preventiafpapbb®yiation
or cure of which a decreased 24 May 2005 WD 02/46159 PCT/ EPOL1/13874 30
activity of the blood coagul ati on systemis desired by the physician. A
specific subject of the present invention thus are the reduction or
I nhi bition of unwanted bl ood clotting, 'Q particular in an individual, by
adnini stering an effective anount of a conpound | or a phy5|olog|cally
tolerable salt or a prodrug.thereof, as well as pharnaceutical preparations

t her ef or . Coh@mbogmbolism vdmdcslseramatéﬂﬁwadlc@ﬁtrévh@aﬁéﬂ dBabdatopSHY OB@ﬂf‘léerr abl'y
used i ncl “d%s&ﬂ{:rsﬁé cartdl g %écul ar di sarders, "t hronboenbol

di seases or conp | ons g SeRsae W‘“@!W“SWWCPW ection or
surgery. The conpounds of the present invention can also be used to reduce
an infl anmatgge CI_fiC_ disorders for the treatnent
or prophyl axi s%ﬁﬁ?ﬁ&%&%ﬁﬁ%iﬁﬂ%&eﬁp ysilogigglivi plgrable-salts apd theied are

coronary he#®fedrdgseadss adninistered talamnMg;arpeéfé,%Bgy ta%matgeﬂ@[z §§ ftyldalr t
l'as , adu

rest enosi s, resteno ol I owi ng angi o
respiratory @:ésgtégggéﬁ # or tﬁﬁlaPY orgaiyieds- |Th,e¥ cag ﬁ@ﬂ@imﬁi@md on
di ssem nat eﬂ‘!eﬂrrq\ﬂrrawamcnix&lres:\lvm 6neﬂ§hoﬂ1é'r 8PindRs fon@‘&??lhﬁ'ﬁic%ﬁn%?é%%pahons

conplicatio d with surgery are thronbos prvel
pr oxi mal ve?ﬁ n%géf '%P%‘ﬁ"@?\%a@e@ﬁmﬁ% | owi.ng surgery. In view of

their pharnacologlcal activity the conpounds of the invention can replace

or supple ,9“] coaqul ant agents such as heparin. The use of a

conmpound of hp m%@%@cﬁ‘ C@gﬁ)e atd%lﬁt?mdpﬁﬁ"Yeﬁ@aﬁm@Plelﬂmmfemt)f gk italyetss

conpar ed t dagqueesd tablsts; oagiel abids, dﬂ]ﬁk&ﬁ%ﬂ&%ﬁd ﬂgmgg Shond or mul a
as I1s custo R |

| the dose v&nxwthln vmdellmts an s '’known
to the physPcirah: Hlsiang, suspeqFienser aerosakmixies iAtininistratio, hower.sar; ¢an da@h

i ndi vi dual bea:ameddiutd@gﬁe o I i
enpl oyed, ga E} E_at ur e“}gncgeggf}elrgl tmfﬁn{ ﬁ&l{‘f ggg"?@%%‘%&%@%@f&% on the
node and t K&oSRKBTpEngpsl Ydﬂﬁ@fﬁﬂ@uiadfpbﬁlboutarmnuswﬂnlﬁmfoan ofiimjgotionr chronic

condi tion |selutm)!wcbl€idfu§fon"§&ﬁ&13ﬁ§ SRVl ed out. An appropriate
dosage ca beqaﬁSt bl i shed using l-‘.(':ITQ‘E)m cai 8 pé@%%ﬁéosds qqer%%nvﬁ?u§ﬁrpq The

medi cal ar tto ehexalrple imthedeom qfqnﬁs'enfsosolatmbnsmn tmgtdrése or in other ways, for
example in the form of aerosals or nasal sprays. :

The pharmaceutical 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
etc. 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, qucose '
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



~ 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 %}4'{/‘ ?{)@5 1 ng/ kg
to 10 ng/ kg, (in each case in ng per kg of body weight). dose
can be divi d¥@024¢Sparticular in the case of the adm ni st PEIMEPALTIBTL
relatively |arge anpbunts, into several, for exanple 2, 3 or 4, part
adm ni strations. As usual, depending on 44dividual behavior "iIt™ay be
necessary to deviate upwards or downwar’ds fromthe daily dose indicated.
24 May 2005 WD 02/46159 PCT/ EPOL/ 13874 31 A conpound of the formula | can
al so advanphgecarsd icdd prapasiions namaip iy BeraGboand.s niytosdbdat €D Mg] pretably For
exanpl e, aanoeffe(‘:#l ve ?%L%?ﬁ a conpound of the i1 nvention can be
cont act ed t?f 'Bfood sanple to prevent coagul ation of the
bl ood sanple. Further, a conpound of the fornula | and its salts can be
used for diagnastic oses, for anple in in vitro diagnoses, and as an
auxiliary |'rhg%{€%t8rwgﬁ?tVel'?ﬁf@@f’“taé‘? F@WQ)”“‘F’@H apiop e Ph&SIEISHﬁSB\?md of the
formula | eatepigbieSElEh Arti/GHprogEgyandto i dubitahBss, e tRacalichact or Xa

and/or factor ViJa or to isolate factor Xa and/or factor Vilain a

subst anti aPl %PaﬁIPPF PR cPypim adgt % BT eXaepies fillers; dsintegrantse bingses. ed

with, for -lubxiaamtssweting rﬁs seiiiRers, amilisifees | ORI pslive s ek eR) U rirfs,
factor Xa and/ or factoh@a g, |sth ndetefgpﬁd usi ng a routine nethod
usef ul for a6t &88 HGAHReHARCkENGrS Aivellid) bufter gubstances Gightiia SBIPYERMSt or nul a

| or a sal agemeuf@@‘ch@am Reddpoesiiars saltdffielifg d@t&%ot‘t:fpeeésereahbﬁmg or
anount of factoréar?th*nd or _factor Vila activity in vivo, in vitro or

vivo. FurtR8FHDP iapisn B BeNERD @i$0 eerdaipdwmer nare %Wpﬂ@%s%@%@”?yﬁtlhem s

i nt er medi aked/of Bikeir phid§olBHRBM/ 1 t@FeI‘éh'fb SditsURSr tREAFPRYIARES, InidasB@r ticul ar of
ot her phar ceutlcal actirve qre i ents, which are obtainable fromthe

conpounds Bf? Rceriahpiegaratiop 8? @R P BT fpre pompendstal Eie fgmyabiig t uents or
modi fi cati @éleafonfdﬂlﬂiélhﬂﬁﬂuagédﬁﬁtﬁ%ndé Ead §tn\18€j§ Esdacoveiitphahalesisgitdlat do

not substantlﬁ af fect the act|V|t%@of t he various enbodi rrents of this
i nventi on BPHS of &h%lafé%f“ﬁc?ﬂtﬂ%l preRaraiiQre fiar Sl pdughly prierticemppHnd withihe

fol | ow ng etxcmmldasauaﬁ@f hinasgbd ébmtb.hééwtﬁta%hguacmgt cdnh;muhdfohﬁwyresent

i nventi on. r’rqj % Abbrevi ations used: tert-Butyl
‘ potency he flexibility permitted with respect to the ch01ce of substxtuents inthe

compounds of the formuta | allows a great deal of control over the blol_ogical and physico-
chemical properties of the compounds and thus allows the selection of such desired
compounds. Furthérmore, in addition to at least one bompound of the formula | and/or its
physiologically tolerable salts and/or its prodrugs, the pharmaceutical preparations can
also contain one or more other therapeutically or prophylactically active ingredients.

As inhibitors of factor Xa and/or factor 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



Di chl oromet hane DCM Di et hyl azodi carboxyl ate DEAD Dii sopropyl

azodi carboxylate DIAD N, N -Diisopropyl carbodiimde DI C o 2005
N, N-Di i sopropyl -N-et hyl ami ne DIEA N, N-Di net hyi f or mam de , ﬁ(}ﬁy
Di met hyi sul W&4284€139DVSO. O ( 7- Azabenzotri azol - 1-yl ) - N, N, NPCTNERO1H2STY -
t et ramet hyl ur oni um hexaf | uor ophosphate 24 May 2005 WD 02/46159
PCT/ EPOI / 13874 32 1-Hydroxy-7-azabenzoii azol e HOAt N-Et hy['m5r phol i ne NEM
Met hanol MeOH Tetrahydrofuran THE TrifTuoroacetic acid TFA Wien in the
final step of the synthesis of a conmpound an acid such as trifluoroacetic

acid or actityof feitlostbsbagiation saiter®iaapsiRdByane bhyddialr0asediicsudfddomnas
enpl oyed'&o renove a _ter_t-but%l \K%rou_p or .when a . .conpound was purified by
chr omat ogH EHGSTR Mgnian i 8 theyiafuzion or infihiien o doHen(pd-Riper ciPRing e
cases, depemigulagineih ihliGidUWE! by HdmiReai arteffidd@ve afbamidie ddgpdipbdaidrs of a
freeze-drﬁwsgq]gr.géess,@ﬁ)heﬁf?&orrpound was ob%.al ned partially or conlpl,etel y
in the fo godly teleggple $38 f @ Rrogrigdheresh agweiss @hammacritical RIPRAT oS
acetic acthbrerat.t or trifluoroacetic acid salt -or hydrochloric acid salt.
Exanpl e 1:

(S)-(1-Carbamrnidoyl-piperidin-4-yl)-{3-[2-(2, 4-di chl oro-phenyl ) - et hoxy] -5
- hydr oxy Cohdiigriyih aidhod caRBdir GTahél iyl caAPeFavdiatiig used MY, for-) Y110 O
MN ¢l / Colaxample, cardiovascular disorders, thromboembolic diseases or complications
associated, for example, with infection or surgery. The compotinds of the present
invention can also be used to reduce an inflammatory response. Examples of specific
disorders for the treatment or prophylaxis of which the compounds of the formula | can
be used are cordnary heart disease, myocardial infarction, angina pectoris, vascular |
restenosis, for example restenosis following angioplasfy like PTCA, adult respiratory
disstress syndrome, multi-organ failure, stroke and disseminated intravascular clotting
disorder. Examples of related complications associated with surgery are thromboses like
déep vein and-proximal vein thrombosis which can occur following surgery. in view of
their pharmacological activity the compbuhds 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.




" HO\ | OH 1a) 3.5-Dihvdroxv-benzoic acid ally) ester To 1. 5'g of

3, 5-di hydr oxybenzoic acid in screw capped vial was added 1ngw Iy)
al cohol and the vial was dosed and cooled to -20 C. To the 3?%0& tents of
the reacti SHOW%I¥was added 5 nL of trinethylsilyl chloriBeFEPE17$i nge

t hrough a septum The reaction vial was allowed to warmto room
tenperature and agitated for 16 hours. Bhe vial was opened carefully and
its contents transferred to a round-bottoned flask. The solvent was
removed under reduced pressure and the residual solid was dried under

reduced preSSuPRUBRthe fareula | anln Hlvaplagerusiydiasugasyasian anticpggulaRtyi sol i d

product wagutsidé @f irdividie. FoHESEMBRNEN éﬁé&txb@hhﬁuﬁ@&%cdﬂ\ﬁdﬂﬂ@tofftﬁﬁlh{?éiftlon ,
purification. The product was analyzed by HPLC and had a retention tine of

3.65 on 5 E%ﬂf@l@onﬁwwaaﬁw&w dEBMAIAIRCd SaRIEP BUFVPRL agHIaion ofine Hapdof

pure acet ogahple! Rirhbea &BHPRNG oftheXBintla Lat@ @s%@@.léﬁn Herdsfeb%rQﬁé‘@{dsﬁc aci d
(for solvent B). The product was characterized by (DVMBO-d6, 24 May

2005 WD OBYRBESofopeappieln raglra diagnosesoanv-ge an euwa@y avblp@henm aromatic);

6. 44 (S 1|nl7bst:gétﬂiﬁ§t E&0) exapnple, a%&rﬁacﬁlﬁb oﬁmﬁ')forrrﬁilalﬁcarﬁbéﬁsm a%"ﬁssa to
4.65-4.67(dd, (b) 300 | oro)-Chlorotrityl-po ystyrene resin

(0.39 mm| tgen [fbﬁ@mﬁ@sepcg n?qrd(a @o)(orqujort\(l rdg isgiate fapten Xgand/or factor
di chl or oet rpag @%sﬁaﬂﬁalﬁ}e&jrﬁeﬁ%‘rﬁl @Jéonwauﬁaneﬂ the@ﬁvehﬁmaﬁ BERBLRI®, f97 30

m nutes. The sol vent was renpbved 'tration and t resin was treated

with a sol Bfmae, @ffa@lgtﬁomeoﬁn@ﬁ@le#qﬂ%wwmé@@u%tcaf@ic@raqa|awi/fé§@céw ik
0.4nL of Phed) de‘l’ecte’ij a&ngahuﬁfr%qﬁeﬂb@béé?&aqaﬁaé%é&ﬁﬁ tﬂ@sa&:embmawﬂ?ﬁu@'aon vas

agitated for 3t he resin was was tinmes),

DCM (5 ti rﬁ%ﬁp%ﬁ@l OﬁUF-‘ fomnula hres » salhingraps san beusrd@s gpé:ﬁ)e te@ﬁtenﬁ erle@atﬁnf rom

step (b) was ) suspgipgled in 4 nL of
anhydr ous TH@%@E@?%%&%?@E@?@%&@? gs‘Bﬁﬁf\Be and %5 mg of 2,4

di chl or ophenet hyl al cohol. The suspensi on vvas cooled to -15 C and 0.384 nL
of DI AD vastRfAsHd; m@%n{pﬁﬁhﬂs%ﬂtﬁ@%ﬁiu@ déﬁ%éﬂeh%fs%@t st GABIhESRES Rirur €

for 12 h. The solvent was renoved l'tration an resin was washed
with THE (tge Prapagation pf/pthes compounds, in parhcu[ar of other pharmaceutlcal 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




‘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 %@9 Eé)éjn“
acid was added in the presence of 45 ng of Pd (0)(PPh3)4 u g The

resin suspé¥@idmeistas agitated for one hour at room tenper gicarepol/i3ses
solvent was renoved by filtration and the resin was washed with DCM and
dried. (e) Dried resin fromstep (d) vva; washed wi th DMF and-stuspended in 3
mL DMF contai ning 265ng of HOAt and O 2rr1_ of DIC. The resin was agitated
for 5 mnutes and 613ng of

('S) - ami no- fi-Hy@toxwi7-dHbexysnaipay| an no-i mi no- met DA - pi perl din-4-ylj-
acetic aci ﬁ“%EtIE%M@ter was added. The resin sus&enm on was agitated for
12 h. The Mashed with DVF and DCM andN&M ed under reduced
pressure fMetrﬁmol 8 h. (f) The dried resin fromgfeeyy (e) was suspended in
DCM cont ai a TFA and agitated at roomtenperature for 45 m nutes.
The resin %@' 'Hﬁ“was filtered, washed with TFA (1:1) and the
washi ngs cmﬂﬂuoﬁ&d:em: hbdt he cl eavage filtrate. Thepgl eavage solution was
dried under reduced pressure. The solid product was |yophilized from 30%
aqueous acetonitrile and crude product purified by HPLC on reverse phase

C18 col uimWha4 ilving fi2@P5tep WOHR A ARESE oPgEbrEBQLMdl% bfid sbth %Vs‘%ﬁﬁdoﬁfh%etlc acnd

cont ai ni ng the desi,red product were pool ed and Iyophlllzed to give - (1-
Car bani ni dByF<HF pef MisHisgdyloy example V‘(“?“ HiTyorRcEtie apH &YRA sTRlpYRSKiP] regmw? @r oxy
- benzoyl amﬁﬁl}}” g <§‘r vﬂrﬁénqa &thpting ‘i‘@és‘%funﬁél_(')j By \ﬁﬁf'otrﬁaﬁ@latzaﬁy udifg aR'eRlHEt vas

identified x L, give nfe =
4- Br ono- N-Wé) '&a?'HaWPﬁ]Sagwn BFig el SO cases. @pﬁwlpg:@n[ﬂze wprltup praeedur, for
phenyl) - et &exle Bre dBtsiOf Y- f@ié@i@%?ﬂﬂb@ss HMéo?n rid W4 J)btaﬁ?eévgaﬁirally or ( a)

4- Br ono- 3, 5-di h%drox y-benzoi c. acid ester Thi s conpound S prepared
anal ogousl 9’"?‘33 lydn Eﬁ%ﬁ?&f‘@f(\}’ﬁ@ﬁﬁ‘}%‘ﬁéc S@daﬁol'??(aréﬁk%ﬁ the form of the acetic

acid salt or trifluoroacetic acid salt or hydrochloric acid salt.

Example 1:  (S)~(1-Carbamimidoyi-piperidin-4-yl)-{3-[2-(2, 4—d|chloro-phenyi)-ethoxy]-5~

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 septurh. The -

HO"

H

reaction_vial was allowed to warm to room temperature and agitated for 16 hours. The_‘
vial was opened carefully and its contents transferred fo a round-bottomed flask. The
solvent was removed under redubed 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-ds,




[ Exanpl e 1(a)], however 4-brono-3, 5-di hydroxybenzoic acid was Used inst e'aid” T

of 3,5- di hydroxybenzoic acid. 'H NVR (DVMSO d5, 350 I\/Hz) %11 L 2@041
aromatic); 5.97- 6.06 (m 1H); 5.25-5.40 (m 2H); 4.73-4.7 My ). (b)
The title coWpdhdShas synt hesi zed anal ogously to Exanpl e RCT/EPEISSHD) - ()
with the following differences: In step (b) 4-Brono-3, 5-di hydroxy-benzoic
acid allyl ester was used instead of 3, 5 di hydroxy-benzoic actd ally!
ester; In step (e) [(4-am nonethy!-piperidin-1-yl)-im no- met.hyl ] - carbam c
acid tert- butyl ester was used instead of

('S)-ani no- Bﬁeww&bstmcm@aﬁbw eslmwnmpafmﬁémb)saw@sl(ﬂlm 5,16
yl]-acetic gﬁl d h&/ ester. Thefnal product was purlfled by LC and
characteri 2 ("bgﬁ R4 (dgh ¢6)-m1 e=543.3 (M+H)' . Exanpl e 3:

N- ( 1- Car bam m.doyl - p| perl d| n 4-yl met hyl)-3-[ 2- (2 4-di chl or o- phenyl ) -

et hoxy] - 5- %%r 8% -benzani de 24 May 2005 WD 02/ 46159
PCT/ EPQ / 1487007580 of. (2 Ghiomtcpbomw -pplystyreng rasin f@@%ﬂmoiscloa@ww -3 mmol/g

3, 5-di hydrwnmeﬂnrmwmamsfm&oa{hbua 38 T asOTRLR " cpar ed

anal ogousl ge , édr oxy-benzoi ¢ acid est.er a)]
however ”&H%%Fecf?yi’* f'?‘r%‘i*ﬁﬁf ITheselyrat was @nwa@d by diiratior ﬁ@@\thed'ESIB VES

di hydr oxyb&azt@u (\‘mtﬁ“a' éblutbﬁ)ofibﬁrﬁg' 4l - GRUReL MRS SHALRRSLERPIhARALRIGUS! Y

toExanple%A h the follow ng
3, 5- di hydr %52 Bt r%ﬂhy%@ﬁiéicblom%thamq yesesie suspension saesiagieted dorod to 4

4- Br ono- 3, Rat €y dﬁféxﬁésﬂm&sh@g éngth%w & ﬁ@%@% D&WS& tfirhé@ 9 ) E@@P‘ Kﬁf_@%sﬁ

purified by HPLC and <characteri
- and used in next step.

(c) The resin from step (b) was washed with anhydrous THF (3 times) and suspended in
4 mL of anhydrous THF containing 511mg of triphenylphosphine and 745 mg of 2,4—
dichlorophenethyl alcohol. The suspension was cooled to —15 °C and ‘0.384 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 Cqg column. -




Anal ogously to the above exanples the follow ng exanpl e conmpounds were
prepared by simlar procedures and characterized by LC W:@angbﬁ_'
Structure M (MtH)' 4 N H= 464.13 465.3 HNN HN O C1 C1 &Y 2
536. 15 537. YO #ME90 (~| 1J\O HNOCH HO\ OCt 24 May 200WEPMD3EA/ 46159
PCT/EPOL/ 13874 36 6 HN N H = 564.10 565.3 N Y-T~o O HN OO HOO\
Cl 7 NH2 513.22 514.3 HNJ, N, 7OON94NO: HO\ I O e

Frac‘;tions containing the desired product were pooled and lyophilized to give (S)-(1-
Carbamimidoyl-piperidin-4-yl}-{3-[2-(2,4-dichloro-phenyl)-ethoxy]}-5-hydroxy-
benzoylamino}-acetic acid methyl ester as a white solid. The product was identified by
LCIMS to give m/e = 523 (M+H)".

Example 2: 4—Bromo-N'~(1—carbamimidoyl-piperidin—4—y|methyl)-3-[2—(2;4-dichlor6—

phenyl)-ethoxy]-5~ hydroxy-benzamide
NH,

Py
S

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—{‘{—(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 '




CH 8 NHE 523.10 524 HNHNOGC HO\V 1. O\ er NH 411,237 412 HNNHN H

OO -NHCH3 10 2 " 475.11 476 HN NI HN OHO ON Br 2424\/‘%38&5 WO
02/ 46159 PCT/ EPO1/ 13874 37 Exanple 11: y

N- (1- Car bam WP &84615%i peri di n- 4-yl met hyl ) - 3-[ 2- (2, 4- di chl or BCpEHIBES74

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

3- Hydr oxy- 4- et hoxy- benzoi ¢ add net hyl e‘j_;Ster 10 nL of thionyt™thl oride was
added to 250 niL of nmethanol at 0 C. The ‘Sol.ution was

NH,

P
[N

HN. 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




stirred f
added. The

to 50 C f

of triphenyl phosphi ne.

ester

or
reacti
or

wer e dissolved in 200 nL of anhy

3 h. The
resi due waswisedhetior ectly in the
3-[2-(2, 4-Di chl or ophenyl ) - et hoxy] - 4- net hoxy- benzoi c acid net hyl
and 10 g of 3-ng¢oxy-4-nethoxy-benzﬁf@“acid nmet hyl

ous THF. The sol ution was cool ed

16 h at
sol vents were renoved under
next step. (b)

on was stirred for

o Gy 7l

PCT/EP01/13874

ester

10 minutes and 25 g of 3-hydroxy-4-nmet hoxybenzoic acid were
room t enper at
r educed

eat ed
The

209

to 0 Cto 10 C and a solution of 11.4nL DEAD in 30 nL anhydrous THF was

added dro Se OVEm W#n. The reaction was war ned T p5enemn (e at §r e
and stirred for 45 mnpy_ A solution of 11.3 nL
2-(2,4-Dighl orophenyf)-ethanol in 10nL anhydrous THF was addeq with
cooling. | The reagtionfwasgstirred at roomtenperaturejfor 16 |h, then|the
sol vents mwere renpved er-oreduced pressure. The res|due wag treated with
n- hept anef et hyl ag¢etate#dil-oThe filtrate was dried upder redquced '
pressure.| The progluct was _purified by silica gel chronptography, elutilng
with n-heptane et hyl acef 4:1 'éptane ethyl{ acetatle/3:1. Yield
17g9. (c) B-[2-(2, 4-Ditthl or iyl ) =€t ho A- met hoxy- bpnzoic dcid 17 ¢ of
3-[2-(2,4-Ejchloraphenyl) éfhoxy] 4- met howey™ benzoi ¢ ac|d methyl ester |was
di ssol vedi 412664t UINHIIUL Ranet—water+3—31+—4—1 3] of—H-+aim-hyid de
nmonohydr ate was ‘fdded fo the solution, and the reactioﬁi%g% SL§$$%d at
roomtenperature {&"16% tHen § 90 C for 2 h. The splution |was coolied to
roomtenperature, {then acieif wrih hal f- concentratged hydrqchl oricjacid.
The sol vents were| renmoved undg educed pressure and | he resi|due was
washed twice with[warmwater tojrenove salt§°:24 May 2005 WD |02/ 46159
PCT/ EP01/{13874 3B (d) A solut' of 100 :
3-[2-(2, 4- D chl or pphenyl ) - 4 h nzoic acjd in 2} m DM {was
activate nddition o 53 carbonyldllnldazole After |stirring for
2 h at Df  4- Anlnonethyl pi peridine-1-carboxap di ne Hydrochl gri de
and 2 m € aga@igd and ThHe mxture was stirred pyes ng ghisz4Subséquent
dilution wth 3 nf 4y r d filtration through a chemelut(r|) cartrildge,
el uting th ethy acetdi:fﬁL%lded after concentratiop under |reduced
pressure [a white polid. Puriﬂhpatkpn by preparative
| g /\/©/CI
Ho 0 5
_ Br NH, . -
9 NH, (41123 {412
HN%O\ :
HN o _
/\/-© |
HO o =N
CH, - .
10 NH 47511 {476

Py

HN O
HO f 8]
. Br .

A N '




HPLC (C18 reverse phase colum, elution with a H20/ MeCN gradient with 0.5 %
TFA) and |l yophilisation afforded 30 ng (20% of the titlgxg oaq@s as a
white powder. Ms (ESI +) me 479.3 (MtH) chl oro pattern. %BE :
3-[2-(2, 4- D¥QY#asphenyl ) - et hoxy] - N-[ 1- (1-1 mi no- et hyl ) - pi PEVEHOR13874

yl met hyl ] - 4- et hyl - benzam de; conpound with trifluoro-acetic acid ON OF
\OF C, aci 50 ng of 3-[2-(2,4-Dichlor 7phenyl) et hoxy] - 4- nethyl - benzoi ¢
acid and 58.9 ng of C[1- (1-im no-ethyl’)-piperidin-4-yl]-nethylamne
di-trifluoroacetic acid salt were dissolved in 5 nm of DWF. After cooling
to 0 C 64. Exargpmﬁ1HA~IU-@adaa?:ﬁmajdygpipéﬁdﬂ&mamé&ya@qeq&mawlom—meﬂyg- was
stirred at 9{9 9{ 2 hours and, room tenperature for 3 hours. The sol vent
was r emove§ T IRIEF e REBPRIur e and the residue was purified by
preparative % (C18 reverse phase colum) (gradient acetonitrile water
(cont ai ni ng;&3,, rifluoro-acetic acid) 90:10 -to 0:100). The fractions
containing the b;%ﬁ;t were evaporated and | yophilized. Yield: 48 ng (54%,
M5: 462.2/464.3 ‘. 24 May 2005 WO 02/46159 PCT/ EPO1/13874 39 Exanple
13: N-(1- Car bami ni déy '?perldl n-4-yl met hyl )-3-[2-(2, 4-di chl oro- phenyl ) -

et hoxy] - 4- net hyl - ben %ﬁrﬁ,wth trifluoro-acetic acid ON N~-NN
(Y2 <4- et hyl - benzoic acid and 35.2 ng of 4

OO0Op O A / A 50 1[

3-[2-(2, 4-Di chl oro- ph

am nonet hyl - pi peri di neel - car boxam di ne di hydrochl ori de were dissolved in 5
m of DVF.

{(a) 3-Hydroxy~4—methoxy—benzoic acid methyl ester

10 mL. of thionyl chloride was added to 250 mL of methanol at 0 °C. The solution was
stirred for 10 minutes and 25 g of 3-hydroxy-4-methoxybenzoic acid were added. The
reaction was stirred for 16 h at room temperature then heated to 50 °C for 3 h. The
solvents were removed under reduced pressure. The residué was used directly in the
next step. |

(b) 3-[2-(2,4-Dichlorophenyl)-ethoxy]-4-methoxy-benzoic acid 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 soluﬁbn 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.




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

m xture was stirred at 0 C for 2 hours and at roomterrpera%‘:&‘&g1 %&553 :
hours. The solvent was renpved under reduced pressure and Y due was

purified by@igRpaati ve HPLC (C18 reverse phase col um) (,gh%g%ﬁ%.m
acetonitrile water (containing 0.1 %trifluoro-acetic acid) : to

0:100). The fractions containing the product were evapor at ed=&rd

| yophilized. Yield: 45 ng (51 %, MS: 4¥B.3/465.3 (MrH)'. Exanple 14:
{Am no-[4-({3-[2-(2, 4-di chl oro- phenyl) - et hoxy] - 4- met hyl - benzoyl am no) -
met hyl ) - pi peri di n-1-yl]-nmet hyl ene}-carbam c acid benzyl ester 0 O ON N
j] NV I . Ocl / cl 97 ny of 4

3-[ 2- (2, 4(dDi & bblotian phdyhy 34LH{pXYDichloraphbyyl-Ethoggiianaibiotdy-berkol@4cid imy  of

Am no- ( 4; | - pi i din-.1-vl)znethyl = bam i.d.b t
P11 uor ot BMPTE RvatkeBSib? edait ot 52 rEhiiaRiegRe. AnptebiBEhg to 0
C 136 ng @fRT PATY eidAhIGmaihy-pipdddinset-eabdatetidinEhgdmockiorte ana2 rak i rred at
removed (PN Pefkingd ek SRR, Hi St B B " S i ve
HPLC ( Cl8watevends Biratas@raghuntiwn dluedicartBdsy, eltihg Wte o 8Eetbediaédi ng 0. 1%
trifl uoro-f%(}eti C gchd% 9{%510 to O: 105%. The fractions containing the
product were “RUAPYPUPEENIG, GSSREAMTRTSHERI 2 White RaF. Fupicatipp by arerarglve
PCT/ EPQOl / HBBZ 4C1s48vefsepRaselddhuriib, é1forbifth a MEO/NRIN 3fefisht JithMdHs e TEA)

Phar macol ggj.cal, .t esting The_ability, of the conpounds of the fornula Ito
nhi bit FaEgoPHiisaRen allerped 30ma( %)t g titlesompauad pp eevhile RANSIES.  pl asni n,
or trypsiMSdESI bmm%ﬁycmwdﬁem_ng the concentration of the '
compound of the forrmula | that inhibits enzyme activity by 50 % 'i. e. the

| C53 value, which is related to the inhibition constant Ki. Purified

enzymes dbamsed2i B-240HANBIIER-shahyBaBoxy R 1. ¢ RARRBIHR)-MPe@iinisnhi bi t or
t hat caus)ﬁs @‘ 11]30 % decrease in the o o _
methylj-4-methyl- benzamide; compound with trifluoro-acetic acid :
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o
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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#yi]-meﬂwylamine 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
mixtiure 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

. (C18 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 -
yophilized.  Yield: 48 mg (54%), MS: 462.2/464.3 (M-+H)'". |



rate of substrate hydrolysis is determned by |inear regression after

plotting the relative rates of hydrolysis (conpared to the %I‘UI p@éted
control) versus the log of the concentration of the conpou ormula 1.
For cal cul amwaepesise i nhibition constant Ki; the |C50 val ueci/srocessrect ed

for conpetition with substrate using the formula Ki = 1C0 | {1 +
(substrate concentration / Km} whereinsgkmis the M chaelis-Nefiten constant
(Chen and Prusoff, Biochem Pharnmacol. 2 (1973), 3099-3108; |I. H Segal,

Enzynme Kinetics, 1975, ‘John Wley & Sons, New York, 100-125; which are

i ncor por at Exiarmﬂe @3 Nejl -Carbemimideyl-pigaridiras-fiatethd)-Psyd-tichloheplaasdly f or
determnin in n aof factor Xa Vlt BS- PEG buffer (50 nmM
Tris-HO %‘ﬂ" ‘é’m‘%@ hﬁﬂ‘%@é‘&f‘ GTHLUGS \kﬁ%ﬂ“ﬁ@ 58590, 02 % (W v) NaNB)
was used. The |C50pwas determ nedMy combining in appropriate wells of a
Costar hal f-are; crotite | af, pl human factor Xa (Enzyne Research
Laboratori es, ; Uu&% Ind| ana) in TBS-PEG 40 pl 10 % (v/v) DMSO
in TBS- PEG _(dhig# bited control various concentrations of the conmpound
to be tested dijuted in 10 % (v v) cE)I\/SO in TBS- PEG and substrate 5-2765
(N( a) -benzyl oxyCay bonyl - D- Ar -G y-%-Arg-p-nitroanilide; Kabi Pharmaci,

Inc.: Franklin, Chjo)l-n TBS PEG The assay was performed by pre-incubating
t he corrpound of for 1 plus enzyne for 10 min.. Then the assay was
initiated by addypg @te to obtain a final vol une of 100 pi. The

initial velocity of chrompgenic substrate hydrolysis was neasured by the
change i noGBgeF BaAca4-Dicklom-phenylictyxd-Bnethykhenzein adidrend 35Rimepi € pl at e

reader ( f:

cour se (us%rgﬁl y ?\ggﬁ%%dla tﬁ% r@fg k%&ﬁ'%gggﬁ %&g%r‘ﬁ%%%é Itz%gl f?%g%: 41
addi ti on of\tengpslingde8)°C thé m@fyhhﬂ'é @nd éaBmag PNEMawere. asidﬁNA HieomB@Bet rat e
concent r at y, QA ot ufsBHdt rdrh & é"tﬁr ?3 [ Qrséﬂvéﬁttvlréé' ty

G\
towards factor VII aﬁtl ssue actor activit eterm neghum ng
chr onpgeni EMeyedyndgss sedides| prosise a@@thenrb@duqawes/pwufadw(meparatﬂ@lti%%@ta at .
Bi ochem StlreV%s éh{&é‘eg &mﬁ@@eérgﬁgac%hﬁﬂe Wiitdr T&R&Qﬂﬁatoef% tfRIofd-Bcdlié acid)

reference tiCc assa
90:10 to 0:100). The fractlons 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

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.



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

Massachusetts) using a kinetic plate reader (Ml ecul ar Dev'ffﬁl S@ﬁﬁéramax
250). A typical assay consisted of 25 pl human factor Vil g¥ 5 nM
and 10 nM wespaeisbve final concentration) conbined with gSrpderaksrs
inhibitor dilutions in 10% DMSQ TBS- PEG buffer (50 mM Tris, 15 nM NaCl, . 5
mMV CaCl 2, 0.05 % PEG 8000, pH 8.15). Following a 15 m nute pTr&i ncubati on
period, the assay was initiated by the dition of 35 pl of the
chronmogeni ¢ substrate S-2288.(D-11e-Pro-Arg-p-nitroanilide, Pharnacia Hepar

I nc. 500YlW%Gﬁbf(f@Q%?%ﬁaégwéggé'pﬁ+ﬁ?| lowi ng test results (inhibition
a

constants Ki (FXa) I nhi bition of ctor Xa) were obtained: Exanple 1:
Ki (FXa) 2.116 nicronotar Exanple 2: Ki (FXa) 0.0137 micronolar Exanple 3:
Ki (FXa) 0.0585 micronolar Exanple 4: Ki(FXa) 0.4635 m cronolar Exanple 6:

Ki ( FXa) 2; ’%80 m crormt ar. Exampl e 11: Ki (FXa) 0.189 micronotar Exanple
12: Ki (FX ! r Exanpl e 13: Ki(FXa) 0.173 m cronol ar Exanpl e
14: Ki(FXa) 5.077 mcronolar (Prodrug) 24 May 2005 42 Cains 1. A

conmpound of formulal, Ro RO QX-Q gDNV () O wherein 5 Ro is phenyl
or pyridyi he GRS the rempoundsef ferfoayulail taishibiidastot Ya br lactooVdaamoftieer  are

mono-, di te*nﬂfme‘js.r ﬂk%%ﬁr%rrﬁﬁlﬁ‘tp?”%n‘uﬁ'%@‘ayﬂgﬁ Wh %e%fssg&%d%yoc}e@&{nﬁ}{g Be R2Is 1.

halogen
concentrat:on of the compound of the formula 1 that inhibits enzyme activity by 50 %, i. e.

the IC5 value_ which is related to the inhibition constant Ki. Purified enzymes are used in
chromogenic assays. The concentration of inhibitor that causes a 50 % decrease in the
rate of substrate hydtolysié is determined by linear regression after plotiing the relative
rates of hydrolysis (compared to the uninhibited control) versus the log of the
concentration of the compound of formula 1. For calculating the inhibition constant Ki, the
ICs0 value'is corrected for competition with substrate using the formula

' Ki = ICs / {1 + (substrate 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, 1904 25; 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 I1Csp was determlned by combining in appropriate wells of a Costar half-area
microfiter 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



3. (C -O-al kyl oxy-, wherein alkyloxy is unsubstituted or substituted by

10 hal ogen or an anino group, or 4. -(C,-CQ-alkyl, wherein E{Ql%l IO
unsubstituted or substituted by an am no group or hal ogen, P{g @!’ are
different anMO8¥#1¥ direct bond or -0-, Xis -(C(C3)-al kyl eRET/EPQ#ISSTi n

al kyl ene is unsubstituted.or nono-, di- or trisubstituted 15 independently
of one anot her by hal ogen, am no group e¥t hydroxy group, D i§7a carbon
atom the substructure of formula Il @ (un is a 1, 3-phenyl-ene, wherein
phenyl is u bst ted or_ nono i- or trisubstit 20 i ndependently
of one anotaﬁ‘g.'tlj W%Strﬁ@ Tgeianzyfgepgggﬁntratzonwmé% I\Ean gybstrale N2, 25 5.
(C1-O-al kwbm&gnonwﬂ@ﬁm?mal kyl is unsubstituted or nono-, di- or
trisubstituted i ndependently of one another- by R13, 24 My 2005 43 6. - OH,

7. -S02-NH2, 8. (Ci-C4)-al kyloxy-, wherein alkyl is unsubstituted or nono-,
di - or trb;gba@,ﬂvwgggéyndependently of one anot her by R13 5 9.
wherein ar S unsupstituted or o-

(C6-C14)-a
trisubstit ﬁ%d*hfmﬁceafeﬂé'mé%mapdﬁﬁcfeh‘éfl%(ﬁ%w?é‘@cteyaqw wap deww@d usingy -

wherein al Kurbmo?ema%@@@éés%my% deBEbed pevio@ly {Ur J‘-‘\S@Qﬁémtéﬂaﬁ@tochemlstry
mdependen%ﬁ; one another by R13, 11. -(Cl- -al kyl sul fonyl -, wherein

al kyl is un6GESS) {673d0 5% WG & Incaipdralsid hergingy reERACHY. ditiRgfici asgaYseweient | y of
one anot hetortucB3at 252¢ in RafhrddthiRkber pMies ECabtarlciRs S Canfriagadent |y of one

anot her ar & h%/dr ogen
assachusetts) using a kinetic plate reader (Molecular Dewces Spectramax 250). A

typical assay consisted of 25 pi human factor Vlla and TF (5 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 NaCi, 5 mM CaCl,, 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)



atomor (C-C) -al kyI-, 13. R17R12N- V\,hereln R11 and R12 together vvlth the
nitrogen atomto which they are bonded forma saturated or AJnlg??w@t ed 5-
to 6-nmenbered 15 nonocyclic heterocyclic ring which in addl fon“to the
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 V is a fragnent o#2the formula Ila, A NyNH Ulla
wherein 30 L is a direct bond or (G -C2)-alkylen-, 24 May 2005 44 Ais
hydr ogen atomcI Cg0) H -C0)-0(Crt)-alkyl, -C(0)-NRARS or

(G-C)-al kyl, A s -NH2, nethyl, -NHC(0)-O (CrC4)-al kyl or

- NH C(0) - 0- (CHZ) phenyl, Mis hydrogen atomor (G -C3)-al kyl-, and R4 and
R5 are ingepe anot her hydrogen atomor nethyl. 5 2. A
compound gf fgggnﬁéduxq&gosrﬁ@?dl med in claiml, wherein Ro is phenyl, wherein
phenyl is nono-, di- or trisubstituted independently of one anot her by R2,

IRiD
R—a—X—=a” >p N-——¥ 0
0
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,
5 {G-Cy)-alkylamino-, wherein alkyl is unsubstituted or mono-, di- or
trisubstituted independently of one another by R,

25



10 R2 is 1. halogen, 2. (G -Cl)-al kyl oxy-, wherein al kyloxy is
unsubstituted or substituted by halogen or an am no group,%P@ 3 05
-(GCr)-al kyl, wherein alkyl is unsubstituted or substitute 9y§ﬂ 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 formula
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.
-NO2, 3. -CN, 4. -NH2. 5. (Cr-C4)-al kylam no-, wherein alkyl is
unsubstituted or mono-, di- or 25 t43i substituted i ndependently of one
another by R13, 6. -OH, 7. -S02-NH2, 8. (CrA4)-al kyl oxy-, wherein alkyl is
unsubstituted or gpno-gudi- or trisubstituted independently of one anot her
by R13, 30 9. (Cu-C4)-al kyl-, wherein alkyl is unsubstituted or nono-, di-
or trisqbstituted7‘indﬂb@%aently of one another by R13, 10.

(Cu- C4-al kyl sul f oyl -, ({Cvd)@lk@bxy-, @hdtsth aliydis unsabeififtddion inkb-,@k- oFrONO-, di - or

wher i n RLARTS | ndepenimieBroie R Biate mmaes N: ogen 55 aom or
(Cl-Qalkyl-, 24 Ray J0odn)-arvdbwheein ARl kRADbititutedive menay, dRb trisubalitRe® are as
defi ned above, or 13-inde%mé1ﬁjy§f onBdmitier ﬂy R,J:nal ogen,
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-,



2. -CF3, 5 3. -NH2, 4. -OH, 5. (G-C&A)-alkyl- or 6. (Cwalkyloxy-, R0
I s hydrogen atom and 10 Visa fragnent of the forrmula Ila, %ﬁa@izﬁ%" Is a
direct bond or (C-C2)-alkylen-, Ais hydrogen atom -C(O) -0CH,

-C(0)-O (C7-A4)-al kyl, -C(O}NR4R5 or -(Cr7r-CA4)-alkyl, Uis -NH2, nethyl,
-NH-C(0)-O (C7r-A)-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 disubstjtuted i ndependently of one another by
R2, 20 R2 is 1. halogen, 2. (G -CZ)44aI kyl oxy-, wherein al kyloxy is
unsubstituted or substituted by an am no group, or 3. -(C7-C4)-alkyl,
wherein al kyl Aiiss o biokllc@P0I0 Lo(d s Ic) by e dojvre@idr @dkyl, 9r oup, 25 Q and
Q are different arE wzg%c{c%oq%% grmadpw% ihs@{?‘(gl—irbg(yu—lz-, Dis a
carbon atom Phe SUPFid-HOH (Rl of -NH 0k 0CH-phemyl. s oy | ene, wherein
phenyl is unsbist ihydrbged atom or {fpG)mlkyl-cind or trisubstituted i ndependently of
one anot her by, 5 .30: ' . I -0H, -NH2, 4.
-C(O)-NR14R75¥ J\?Aegraz?w%féf%ﬁ’qn éﬁ%ﬁ%&‘ﬁ‘{'@"%‘?‘wé’h%‘g‘gﬂbt her are hydrogen
atomof (G -C2)-alkyl-, 24 May 2005 S _

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 R2is 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-,




46 5. (G -C3)-al kyl oxy-, wherein alkyl is unsubstitut ed or mono-, di- or
trisubstituted independently of one another by R13, or 6. MS?bo@d 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 ang Vis a fragnent of the fornula Ila, wherein L is a
direct bond or (G -C2).-alkylen-, Ais hydrogen atom -C(0)-CH,

-C(0)-0-(C-Q-alkyl, -C(O-NRARS or -(d-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 #&%other hydrogen atomor nethyl. 15 4. A
process for the preparation of a conpound of the fornula | as clained in
one or nore of chai nﬁgnﬁuﬂ qu;ire,,p@fm,glgaageaageﬁy,édyﬁb‘;gg,ra bui I di ng bl ock of the
formula XI, O0Y RO-, Q X~ in which Ro, Q Q and
X, are as in clai 1 'i"ﬁ“% and R1", R1", Rl tl' R1"", are hydrogen 20
atom or as RIR%EHs def i heklgenn cl ai ns 1 to 6, but Wnere in Ro, Q RL Q and X
functional groups,can @J so be present in protected formor in the form of
precur sor groups, and a nucl eophilically substituable |eaving group
or a Hydroxyl grogp, |f§'lzreacted with a fragnent of the formula |11

HNRio-V (XI'1) 254in wych Roand V are as defined in claims 1 to 6, but
where in Rio and V functional groups can also be present in protected form
or in the form of pre&%’F@é‘f‘Y ‘Pfoups, or b) by coupling of a fragnent of the

formula XI11 wthefragnephlipdx-, Ro-QX-Q-WC(O-Y (XII1)
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 aarbonatom,
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-,



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

substructure of formula IIl, but where in Ro, Wand X funciiﬂggb o8 oups
can al so be present in protected formor in the formof precur groups,
and Y is a nucleophilically substituable |eaving group or ‘a hydroxyl group
5 or a hydroxy grqup nmay be attached to a polystyrene resin. 5. A

phar maceutical preparation , conprising at |east one conpound of the
formula | as claimed in one or nore of claims 1 to 3 and/or its

physiol ogically tolerable salts and a } 10 pharmaceutically acceptable
carrier. 6. The use of a conpound cﬁ4ﬁ:he formula | as clained in one or
nore of clainse 1 to 3 and/or their physiologically tolerable salts for the

production of pha@nacqé;tcggﬁ&ﬁ f%erblﬁ'li'lkﬁlshhs‘aﬂstlguﬁ %}mEFDcSI o (Xa and/or factor

Vila or for influencing coagul ati on or Brino 7. The use as
claimed. in claimé6 fort”?“ﬁlft!“ﬂﬁ‘ﬂﬁ‘ﬂ‘?ﬂ@‘db'!tﬁ@@"éBWFE}tﬁ‘bhf i nfl ammat ory

response, fibringl yS'(Gv&)@ﬂdildwé/r&ﬁﬁllﬂd%runﬁbﬁiﬂftéﬁ%rrﬁwn6 hi-orhpaRsiteed ¢ di seases,
restenoses, abnormal 20,thr o acute rryocardl al infarction,

unstabl e angi na, acut d"4FBYWEY V(?F?%ﬂ?"éherg‘é@om ated with thronmbol ytic
therapy, thr o&‘b@eﬂbminesmmpae.cut aneous, pathologic thronbus formation
occuring in tﬂgsv%ﬁ% f;toﬁ% | oner extremties foll ow ng abdom nal, } knee
and hip surgery, sl um na coronary angi opl asty, transient ischemc
attacks, strbke afragmept fthedommmladiarwhetelr omboenbol i sm certain viral

i nfections orLgangaﬁea&ﬁdbﬂgt@éﬂ@@MI ar coagul at opat hy ocurring in vascul ar
systens duri 2% septj c shock, coro hear t sease gzocardl al

infarction, &ngin dﬁéﬁ’tﬁ?’["s'tm%m) Qﬂc"%g'h@n%@l@"{s piofcrekalihl e rest enosis

folyl owd ng angiispl awik, ynektivlk NHGA-(C:alkyl of MHIT(0)-BY@ERphetiyESt r ess syndrone,
nufti- organ fal lh' gzd stroke and di ssem nated intravascul ar clotting

di sor der, thronboses . aagep vein and proximal vein thronbosis which can
occur fol | owi RigndsRimgamdgpendently 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’ R’
X .
Ro\ Q ~ Q' R1

) RY

Xl

in which Ro, Q, Q" and X, are as in dlaims 1to 6, and R1', R1", RT™", 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)
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in which Re, Q, Q" and X, are as in claims 1 to 6, W is the substructure of formufa Ill, but
where in Ry, Q, Q', W and X functional groups can also be present in protected form or in
the form of precursor groups, and Y is a nucleephilically substituable leaving group or a
hydroxyl group

or a hydroxy group may be attached to a polystyrene resin.

A pharmaceutical preparation , comprising at least one compound of the formufa ! as
claimed in one or more of claims 1 to 3 and/or its physiologically tolerable salts and a

pharmaceutically acceptable carrier.

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

of factor Xa and/or factor Vlla or for influencing blood coagulation or fibrinolysis.

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

|
|
|




