D 01/ 32611 PCT/ EPOQ 10395 1 N- GUANI DI NOALKYLAM DES, THEI R PREPARATI ON,
JAMEI'R USE , AND PHARMACEUTI CAL PREPA RATI ONS COWPRI SI NG THEM 5 The present

invg{ht}ion to conpounds of the formula I, HN L, = o~ (CH)k
~YN A1 wagﬁn which A, L, Y and k have the neani ngsP?%ll’oggpkeg“ bel ow.

The conmpounds of the 10 forrmulta |I are val uabl e pharnmacol ogically active
conpounds. They exhibit a strong antilthronbotic effect and are suitable,
for exanple, for the therapy and prophyl axis of cardiovascul ar di sorders
| i ke thronboenbolic di seases or restenoses. They are reversible inhibitors-

of t heN-BUARID INDALKYLANIDESZ HEFR PRERARATRON, (FREIR ©oEd/ QINDT RHARMACEUTIGAL RREPAI @) ,
and caRATIIONS €OMPRIISIMNG: THRWI! i ed in conditions in which an undesired activity
of 15 factor Xa and/or factor Vita is present or for the cure or prevention
of which an inhibition of factor Xa and/or factor Vila is intended. The

I nvention furthernore relates to-processes for the preparation of

conpoyn of the.for L,..t.heir | L cul,ar as active ingredients
in phgr ﬂi\gqu??%ﬁf@(enﬁﬁ'la??Jﬁg?ﬁﬁgggmpﬁﬁﬁ?s Bﬁg§g§®‘?’§rl's conprising them 20
The ability to formblood clots is vital to survival. The formation of a

bl ood clot or a thronbus is nornglly the result of tissue injury which
initiates the coagul ation casggde and has the effect of slow ng or
preventing blood flow in unddp;al ing. Oher factors which are not
directly related to tissue TH| \l\j/i'lke at heroscl erosis and 25 inflammation
may al so initiate the coagul afi on cascade. In general, a relationship

exi sts between i nfl anmat ¥on )i he coagul ati on cascade. |Inflanmmtion
nedi at ors WO 01/ 326/ PCIll EPOR/ 10385 2 |
N
I H

|
Yay-Y o)

in which A, L, Y and k have the meanings indicated below. The compounds of the

10 formula | are valuable pharmacologically active compounds. They exhibit a strong
antithrombotic effect and are suitable, for example, for the therapy and prophylaxis of
cardiovascular disorders like thromboembolic diseases or restenoses. They are
reversible inhibitors of the blood clotting enzymes factor Xa (FXa) and/or factor Vlla .
(FVlIa), and can in general be applied in conditions in which an undesired activity of

15 factor Xa and/or factor Vlla is present or for the cure or prevention of which an
inhibition of factor Xa and/or factor Vlla is intended. The invention furthermore relates
to processes for the preparation of compounds of the formula |, their use, in particular
as active ingredients in pharmaceuticals, and pharmaceutical preparations
comprising them.

20
The ability to form blood clots is vital to survival. The formation of a blood clot or a
thrombus is normally the result of tissue injury which initiates the coagulation
cascade and has the effect of slowing or preventing blood flow in wound healing.
Other factors which are not directly related to tissue injury like atherosclerosis and

25 inflammation may also initiate the coagulation cascade. In general, a relationship
exists between inflammation and the coagulation cascade. Inflammation mediators



regul ate the coagul ati on cascade and coagul ati on conponents influence the
production and activity of inflammation nedi ators. However, in certain

di sease stwioansstdie formation of blood clots within the cphéfigb@hdoy S
system reaches an undesired extent and is itself the source of norbidity
potentially |eading to pathol ogical consequences. It is neverthel ess not
desirable in such disease states to c»npletely inhibit the blood clotting
system because life threatening henorraghe would ensue. In the treatnent

f h | - hal d, i ' ' h | ood cl [
< 7 oqui THolEiS b FeshintRe ERe 4 EiabtinoR pomboRer b sneR i i g o

sui t abl eprudactioreaho gtidaty ofirfiaminiationédibird.or achi eving such a result.
Bl ood coagul ation is a conplex process involving a progressively anplified
series of enzynme activation reactions in which plasm zynogens are

sequent i HoWgver in vértin didsasd Statdsthb ehmztioh @F bibod TlotdRaRfthe g&%io}‘y the

bl ood gcoaqul ati on cascade has been divided into intrinsic and extrinsic
pat hwelys? (‘fﬁa&lﬁﬁ@ estred pteat and is itssif thy souree of mrrbiditpeteaiialiyt
gener at i RAdRP tbPatiol dical coAGRBNESY. R4S hedertididshdt YEERILIO H (see

Scheme 1). Present evidence suggests that the intrinsic pathway plays an

i npor t antSeash gates tojcompistely intibit theiepdeletiing system bagause difethréateninghi | e
the extIherhbraghd Weald drisudlinthb Weeflerit f blih dtdtesahbRBaheas of bl ood
coagul atjon. 1f is general I){ accepted that bl oo coagul ation is physically
initiat e@t%ﬂﬁ'%ﬁwghﬁm%’fc Qiting, system s reguiredsand theea isstitr@)needdam| ex. Once
formerd $dbstarfc@SIBibi | §lbidahid hH A ' L: | ctors
S T A i L L T S R
forms a fe§H&-t o- one complex -with factor Va and phospholipids to forma

pr ot hr onbi nase 25 conpl ex, which is responsible for converting soluble
fibrinogen to insoluble fibrin via the activation of thronmbin fromits

pr ecur soPIOpA GPASYAtPMIS agorpies pEresDVONIPGNH pERoEssively amplifiesi serigstof | nsi ¢

X “enAyme’actRration reachibns ifrwhith pra&n zymogens are sequentially activated by

1§ limited proteolysis. Mechanistically the blood coagulation cascadé has been divided
into intrinsic and extrinsic pathways, which converge at the activation of factor X.
Subsequent generation of thrombin proceeds through a single common pathway (see
Scheme 1). Present evidence suggests that the intrinsic pathway plays an important
role in the maintenance and growth of fibrin formation, while the extrinsic pathway is

20 critical in the initiation phase of blood coagulation. It is generally accepted that blood
coagulation is physically initiated upon formation of a factor Vilaftissue factor(TF)
complex. Once formed, this complex rapidly initiates coagulation by activating factors
iIX'and X. The newly generated activated factor X, i. e. factor Xa, then forms a
one-to-one complex with factor Va and phospholipids to form a prothrombinase

25 complex, which is responsible for converting soluble fibrinogen to insoluble fibrin via
the activation of thrombin from its precursor prothrombin.
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Scheme 1: Blood coagulation cascade

As time progresses, the activity of the factor Vilaftissue factor complex (extrinsic
5 pathway) is suppressed by a Kunitz-type protease inhibitor protein, TFPI, which,

when complexed to factor Xa, can directly inhibit the proteolytic activity of factor

Vilaftissue factor. In order to maintain the coagulation process in the presence of an

inhibited extrinsic system, additional factor Xa is produced via the thrombin-mediated

activity of the intrinsic pathway. Thus,
10

thrombin plays a dual autocatalytic role,

mediating its own production and the conversion of fibrinogen to fibrin. The

autocatalytic nature of thrombin generation is an important safeguard against

uncontrolied bleeding and it ensures that, once a given threshoid level of

prothrombinase is present, blood coagulation will proceed to completion. Thus, it is

most desirable to develop agents that inhibit coagulation without directly inhibiting

15

thrombin but by inhibiting other steps in the coagulation cascade like factor Xa and/or
factor Vila activity.

in many clinical applications there is a great need for the prevention of intravascular
blood clots or for some anticoagulant treatment. For example, nearly 50 % of patients
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5 these drug regines 10 %to 20 % of patients develop DVTI, and 5 %to 10 %
devel op bl eeding conplications. Another clinical situation for which
better antiwgrﬁ@pts are needed concerns subjects undergﬁglt hésehs! um nal
coronary angi oplasty and subjects at risk for 10 nyocardial In arctlon or
suffering fromcrescendo angi na. The present, conventionally accepted

t herapy which consists of adm nistering4heparin and aspirin, is associated
with a 6 %to 8 % abrupt vessel closure rate within 24 hours of the
procedure. ,The rat S re ui rJ transf n
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antlclottlngseffects noti ng the bindi ng, of anatural I(%ulator of

The Gl ot [thgse dieregimes 10 %P 2036, of Prfionts devalpp DNEh and acpoitd 1026 CreiRR. The

i nhi bi t or yo\@&dihg cémphidatibRgarin primarily is directed toward thronbin,
which is inactivated approxinmately 100 tines faster than factor Xa.

Hi rudin and hirulog are two additional thronbin specific anticoagul ants.

However, :ﬂiﬂfchQﬁ‘ﬂHbﬁer%vHMH s&tér%h hdaul Ahg 5 Abede8 cdhedmessoci at ed

with bleeding 25 conplications, Preclinica I es I n baboons and dogs
have s howrﬁupmts lﬂféﬁejewna g'anilwzm?é §°rqma61 a@pni@stt and subjestsai&iskHIr ¢ he

|
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t hr ombi n .emeaied.tberapwhmﬁt%@f@,dmm@tqrm.hlspam end ASpifD; isasseciatede been
reported. ﬁm ﬁ 6% B&}s' Brui‘y@ ?eige%ﬁhﬂre rafd\ithih 24 hotifs ‘%ﬂﬁ\ér@f &u?% gbeen
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the ti dR, administratiormel haparaafier teominating obtheproeaduresisdy littled/aluesand ean f or
factor Xa t%fdé'lhf?\%taq’.' 5 nM

The widely used blood clotting inhibitors like heparin and related sulfated
polysaccharides like LMWH and heparin sulfate exert their anticlotting effects by

20 promoting the binding of a natural regulator of the clotting process, antithrombin lll, to
thrombin and to factor Xa. The inhibitory activity of heparin primarily is directed
toward thrombin, which is inactivated approximately 100 times faster than factor Xa.
Hirudin and hirulog are two additional thrombin specific anticoagulants. However,
these anticoagulants which inhibit thrombin are also associated with bleeding

25 complications. Preclinical studies in baboons and dogs have shown that targeting
enzymes involved at earlier stages of the coagulation cascade, such as factor Xa or
factor Vlla, prevents clot formation without producing the bleeding side effects
observed with direct thrombin inhibition.

30 Several specific inhibitors of factor Xa have been reported. Both synthetic and protein
inhibitors of factor Xa have been identified, these include, for example, antistasin
("ATS") and tick anticoagulant peptide ("TAP"). ATS, which is isolated from the leech,



5 The effectiveness of reconbinantly produced ATS and TAP have been

i nvestigated in a nunber of animal nobdel systens., Both inhibitors decrease

bl eedi ng ty fspipared to other anticoagul ants, and pr lLotting in a

t hr onbopl a?tﬁfbh’sl nduced, |ligated jugular vein nodel of ?é@#‘\’/‘@f’%% |
t hronbosis. The results achieved in this nodel correlate'with results ' i_
obt ai ned using the current drug of chdce, heparin. 10 Subcutaneous ATS ’
al so was found to be an effective treatnment in a thronbopiastin induced

nodel of  dissem nated intravascul.ar coaqulatiagn (DI.C).. TAP effect]vely ‘
or event s HagTERetEacinal, EAHERS:1BGanioe Aol mpd et & Kilir FroR R 0GR by  he
surlgg cal nllvjprmremmnieznsot?;ataalrmmlstherticlt&,f@ﬁ%mtir}ﬁsmo@Pbta?E:odé@mlta:Q érilamb produced
a clinica acceptabl e prol ongation o e activated partia

thr onbop?ﬁ@giaﬁgtnaﬁ@ 'g'afﬂ“l‘éﬁﬂmkaé?f&@é%o-gﬂ?&n about two fold prol ongation. By
conpari son, standard heparin, even at doses <causing a five fold increase
in the aPTT, did not prevent thronbosis and reduced flow within the graft.
The aPYTTNe effectivenpss.pf reeambingntiy. pragured AdR aRRi LAP havekeen ipvesdigaied

sensi ti Ve & AuinBePBArimblRbaklisysms2 BothliRhbiers thRriRe iceiing iR devel oped
clinical Iéhp%%dgaior di sadvant age of these two inhibitors is that

admi ni st P hex antiepaguiants, apd prevent sieltingdn adbrombeplastia indugefon of

neutral i fgated figuldP Qeirdhodél'ti Sebp Teihitironibesis! TRE Téuts akhievddindfls Use.
Mor eover, the sizes qof TAP and ATS render oral adm nistration i1npossible,

further Modebeanalateiwity repatsehtaiaed ysing dhe evrent siHug.of choisenBeRArin. r om t hese
agentfg An inhibitor of factor Xa with a favorable property profile would
have substantial practical value in ,111, the practice of medicine. In

par ti cul SubcyanepusAT Skalspwasifpursd tokr ar efiectiveitieatment iniaderomboplastiat ances
wher et heqRE&S RRbelbr4isse iné‘t@@irﬁn%vaéédffr éaggalaﬁéh @é).rﬂmbﬁé’cxﬁuiyf at ed
n y'efte

pol ysaccharides, are Ineffective or o rgina ctive. "30 Low

ol ecul aPreyentgfibiohisheat artzsakthenenizasis andhsedusedifiow; gausas by thersurgicalt ar e
ef f ecti viigBuhantlst o lydefi S DACKRIN'S rahl al Seveld it srobiuss Lefcaiscr i bed. for

exanpl e, " i .
rrp15 acceptable prolongation of the activated partial thromboplastin time (aPTT), i.e. less

~ than about two fold prolongation. By comparison, standard heparin, even at doses
causing a five fold increase in the aPTT, did not prevent thrombaosis and reduced flow
within the graft. The aPTT is a clinical assay of coagulation which is particularly
sensitive to thrombin inhibitors.
20
ATS and TAP have not been developed clinically. One major disadvantage of these

two inhibitors is that administration of the required repeated doses causes the
generation of neutralizing antibodies, thus limiting their potential clinical use.
Moreover, the sizes of TAP and ATS render oral administration impossible, further
25 restricting the number of patients able to benefit from these agents. An inhibitor of
factor Xa with a favorable property profile would have substantial practical value in
the practice of medicine. In particular, a factor Xa inhibitor would be effective under
circumstances where the present drugs of choice, like heparin and related sulfated
polysaccharides, are ineffective or only marginally effective.
30
Low molecular weight, factor Xa-specific blood clotting inhibitors that are effective but
do not cause unwanted side effects have been described, for example, in WO-A-




i k WO 01/32611 PCT/ EPOQ 10395 6 95/29189. | ndole derivatives as | ow

nol ecul ar wei ght factor Xa-specific blood clotting inhibitors have been

di scl osed @ oYhety 99/ 33800. However, besides being an efd@gdoh @4 act or
Xa-specific blood clotting inhibitor, it is desirable that such inhibitors
al so have further advantageous properties, for instance high stability in
plasma and 5 liver, high selectivity vgrsus other serine proteases whose
inhibition is not intended, such as thronbin, or inhibitory activity

agai nst serine proteases whose inhibition is desired, such as factor Vila.
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C(ﬁll:]'z) :rgg |t :ling', highseladivitoveraus ot:necaerirmbrb;eaaesuw:aioa? irthibitidn ismjot: 'rn,h?l_ud:d;e hieS Al s
expor 1 ne st 25 YR, 6P rhikiRol forihy AapRpCRT R Bea SR MR PALORTE s e

1|‘3 fig te glr nadeSivéq, ysuch as iadter Vides {Tivecs issan dngoingmeeyl foafurthen Icmlnglblqchghst %/
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wi ndow wiabbve adyarntagesoas Wwell.apeuti c effecti veness and bl eeding risk of any
20 ant]bcoagul ant approach tested including thronbin, platelet and factor Xa
i nhi bitTion. Certain inhibitors of factor Vila have al ready been descri bed.
For exam3pecifitdhibitié) 6flthe Factorcvha/tissuerfdctogcatalytie cdmpRkisihg mpnddiemdli on no.

o e MO R AT o BB 5 B Fe T Bl 1 |
still nofadterevila (WOEA9BE12800WDRAOTIMT 6] ) emrtlesitramel? effbctivelTreansoof ol ecul ar
v S0t BShg bl Rkl PR 51 bk el iy e BB
fornuls complicdtions helated to datRiiadeepiosmiz., Thard isalsd éxperifientil evidgnést i vity
and are suggesting that inhibition of factor Vllaftissue factor activity inhibits restenosis
following balloon angioplasty. Bleeding studies have been conducted in baboons and
indicate that inhibition of the factor Vllaftissue factor compliex has the widest safety
window with respect to therapeutic effectiveness and bleeding risk of any
20 anticoagulant approach tested including thrombin, platelet and factor Xa inhibition.
Certain inhibitors of factor Vlla have already been described. For example, WO-A-
00/15658 (corresponding to EP-A-987274 (application no. 98117506.0)) discloses
compounds containing a tripeptide unit which inhibit factor Vila. However, the
property profile of these compounds is still not ideal, and there is an ongoing need for
25 further low molecular weight factor Vlla inhibitory blood clotting inhibitors.

The present invention satisfies the above needs by providing novel compounds of the
formula | which exhibit factor Xa and/or factor Vlla inhibitory activity and are
favorable agents for inhibiting unwanted blood clotting and thrombus formation.

30
Thus, the present invention relates to compounds of the formula |,



favorabl e agents for inhibiting unwanted bl ood dotting and thronbus
formation. 30 Thus, the present invention relates to conpounds of the
formula 1, W§eflktR2611 PCT/ EPO0/ 10395 7 HN N-,1:z--N-Lpcfhkdaiihk Y'Y N A
Il YYHOiIn which 5 one or two of the groups Y are carbon atons carrying .
a group of the formula Il, R (CH2)"-O Il and zero, one, two or three of
the groups Y are nitrogen atons, and the remaining 10 groups Y are carbon
atons carrying a group R, where the groups Y are independent of each

ot her and can be identical or different; L is chosen from hydrogen,

(g -C3) -al kyl carbonyl , (C6; -aryl-(Cl-C4)-al kyl car bonyl

(C5-C14) - aryl carbonyl, (Cl-4G5)-aryyooxycarbonyl, (C6-C, 4)-aryl-(Cl-C4) 15
al kyl oxycar bonyl and (dB<C arlyl oxycar bonyl, where the aryl groups
present in L are unsubst Nt ut & or substi tut ed by one or nore identical or
different substituent® R(@H)pnd where the groups L are independent of each

other and can beyidedjical 8r ,different; 40 A is chosen from R30- and
RARSN-; ki Sl’???gni | A1 2, 3 or 4; 25 WD 01/32611 PCT/ EPOO/ 10395
omiphe

8 R is chosen a nonocycl i ¢ 6- nenbered heteroaryl containing
one or two ning«% atons & ring heteroatons, where the group Ris
unsubstituted or _

in which
5 one or two of the groups Y are carbon atoms carrying a group of the formula ||,
R%-(CH2)n-O- I

and zero, one, two or three of the groups Y are nitrogen atoms, and the remaining
10 groups Y are carbon atoms carrying a group R', where the groups Y are independent
of each other and can be identical or different;

L is chosen from hydrogen, (C4-Cg)-alkylcarbonyl, (Cs-Ci4)-aryl-(C4-C4)-alkylcarbonyl,
(CB-CM)-ary'IcarbonyI, (C+-Cs)-alkyloxycarbonyl, (Ce-C14)-aryl-(C1-Ca)-

15 alkyloxycarbonyl and (Ce-C14)-aryloxycarbonyl, where the aryl groups present in L are
unsubstituted or substituted by one or more identical or different substituents R,
and where the groups L are independent of each other and can be identical or
different;

20 A is chosen from R%0- and R*R°N-;
kis1,2, 3o0r4;

nis0, 1, 2,3o0r4;
25



substituted by one or nore. identical or different groups R2; 5 R* is
chosen from hydrogen, -halogen, nitro, hydroxy, (Cl-Ca)-alkyloxy-,

( C5- Cl14) - gy si/32da£1- Ca) - al kyl ,  hydroxycar bonyl - (CL- C$) - aﬁﬁ l%ﬁ

(Cl1- C8) - al kyl oxycar bonyl - (d - 08) al kyl urei do-, (Cl-Ca) yl su onyI and
R' R12N-, where the groups Rl are independent of each other and can be

I dentical or different, and where al kyd and aryl groups present in R are
unsubstituted or substituted by one or nore identical or 10 different
substituepts R13, or two groups Rl bonded to adjacent ring carbon atons

t oget her Rilis:ohoses from phenyhandrmonpeyaliciGeme mberedihatetvand edntainimg ene ar omat i ¢

f db
he t o Wb aldifs bt Hla ASRH s, Wheredbl bidle RS BUSSutniier'ain, o ™ ™
i dent i cabubstituted byoaetor mdre idantioalior ditledentRtoups Rfiosen from hal ogen, nitro,

(Cl-Ca)-al kyl, cyano, hydroxy, am no and (Cl-C8)- alkyloxy-, where alkyl
groups present in R2 are unsubstituted or substituted by one or nore

i dent i & aR" isrchiiseh énoembydregery dwalogen mitro 26y drxy, 8,-88 )dalkﬁo)qr.e(c‘sto,s, Banfrom

hyd 1- Cl4 | -
it S GG R Syt esrtiont o) B hirtioRe (G1-C3 %gménmcég?);y ot her
and can alylurkidd-, (G4-Ca)ralkyisuifonginind RAR'ANS wherd theogroups RAbtey! . aryl and Het
presen

R4 and R5 are unsubst d or_substi ed by one or nore
ont | ¢alndspencsit of Bac ainar o s Bﬁd?ﬂgﬁfé %fe"‘m"iwﬁeﬁsa' oyl wi t h
t he ni t r gpeps present in Rhahurisobstitated daeuﬁaﬁutbawauesatmwratmhuoar@fenber ed to
rr,Eg s@t m)noc lIC hﬁcﬁrocycl ic ring which in addition to the nitrogen
ato P 'n'derl% an contain one or two identical or different ring
30 het ero:atoms chosen from oxygen, sulfur and nitrogen; WO 01/ 32611

PCT/ EPOO/ 10395 R h dent of h ot her and can be
i dent i ca{w"ogr HP?%P@H?Q‘? f%?‘ﬁamgaa%; EH gg@ﬁgﬁl er?%ﬁle%;)‘iagt?%? toms

(C6- Ga) - orwhick theyGrp-tonlied form i arofatietihg condensed to the ring depicted in
formula |, where the ring formed by the two groups R! is unsubstituted or substituted
15 by one or more identical or different substituents R'3:

R2is chosen from halogen, nitro, (C1-Cs)-alkyl, cyano, hydroxy, amino and (C4-Cs)-
alkyloxy-, where alkyl groups present in R? are unsubstituted or substituted by one or
more identical or different halogen atoms;
20
R® R*and R® are chosen from hydrogen, (C1-Ci2)-alkyl, (Ce-C1a)-aryl-{C1-Ca)-alkyl-,
(Ce-C14)-aryl-, Het- and Het-(C4-C4)-alkyl-, where R* and R® are independent of each
other and can be identical or different, and where the groups alkyl, aryl and Het
present in R®, R* and R® are unsubstituted or substituted by one or more identical or
25 different substituents R'3,
or
R* and R® together with the nitrogen atom to which they are bonded form a saturated
3-membered to 8-membered monocyclic heterocyclic ring which in addition to the
nitrogen atom carrying R* and R can contain one or two identical or different ring
30 heteroatoms chosen from oxygen, sulfur and nitrogen;



al kyl -, hydroxycar bonyl - (Cl1- Ca) - al kyl -,

(C1-C8) - al kyl oxycar bonyl - (C1-Ca) - al kyl -, . .

hydr oxycar b@aydisedet- C8) - al kyl car bonyl -, (C1- CB) - al kyl Oxy‘iﬁ,‘rmﬂ?ﬂois(sq‘ Ca) 5
al kyl car bonyl - and (Cl-C8)-al kyl carbonyl -, where al kyl and aryl groups
present in R' and Rl12 are unsubstituted or substituted by one or nore
identical or different substituents RI8, or R' and R 2 together with the
nitrogen atomto which they are bonded forma 10 saturated or unsaturated

5- menb - er ed | i.c het | | | whi ch j ddi ti to
Che it T odt o0t B WP are feRbersett o S5t eifer and Sorbg fienfits BRaieraiin: | cai or
di Tf erent are aifoden!TRin A aroger(CH.Ch) GG (O EU-anyl01-Cir-aiRid HatCpgap, and in
Ich one gr twWo O e r rpon (0] an be SubSt| e OXO0O tOo 1orm
C=0 gr ouﬁﬁ@h hwa%%w&&gééﬂ%%ﬂh _&grgéé(ihy'WP?f P”ﬂ%&m&a)‘ﬁ%ﬁoxy,
(Cl-Ca) - alh&u&oxy&érnovm)c(jcﬁbkyélawuarbohyu, fCLesRaRyIBX catbshyR (¢ 00;)- Het s a
ed,

resi due_of a saturat p%gtlall unsat urated or aronmatic nonocycl i, or
bi cycl i e, alvicemawkand{Cr h@%@%@@"ﬂet@%ﬁ?%‘ and anyhorouRs eraseBhn R ni ng
one, two, aniiR™®greNlingubHfitutedtot subsiitudd Bl driecdriRdrei@ériticaPdUiferenosen from
ni trogen, oxygen and, sulfur; in all their stereoisoneric fornms and

m xtures SHastdggnts R any ratio, and their 25 physiologically tolerable

salts. Inggeneral, the meaning of any group, residue, heteroatom nunber
etc. which fan Ezccur nore than once in the conpounds of the fornmula I, is

i ndependeft' and Riidogatbanwit the nitragen atogule, whiels theyeare hendedrm@ nunber etc.
i N any4@t B&fur&ted OF LREHGratd $-m'ﬂ?n!§§rﬂg R?B—n‘ié?ﬁtbé?’ﬂﬁ %on}?@%ﬁfg@%%cge IHHQ ers etc.

whi ch can occur nore than once in the co Qqunds_9 f an be
'&e

i dent i cal whichdnegdditien fo thedjitregemairm carfyi andR'“ samcrotairsoreiar two
PCT/ EPOO/ k@ f [ t he

formula i ?&'?' E_e | ogg}ﬁfég%m?ﬁgﬁ’te jiﬁbrg%t'aﬁg r ??HT) g?@n‘?&%&@hﬁrﬁgg%@:ﬁﬁ@g%’hégdnunber n
and/ or thth ‘ghlgé @ng\or two of the ring carbon atoms can be substituted by oxo to form C=0

group(s);
15
R™is chosen from halogen, nitro, cyano, hydroxy, (C1-Cs)-alkyl, (C4-Cg)-alkyloxy,

20

triflucromethyl and amino;

Het is a residue of a saturated, partially unsaturated or aromatic monocyclic or

20 bicyclic, 3-membered to 10-membered heterocyclic ring system containing one, two,
three or four identical or different heteroatoms chosen from nitrogen, oxygen and
sulfur;

in all their sterecisomeric forms and mixtures thereof in any ratio, and their
25 physiologically tolerable salts.

In general, the meaning of any group, residue, heteroatom, number etc. which can
occur more than once in the compounds of the formula 1, is independent of the
meaning of this group, residue, heteroatom, number etc. in any other occurrence. All
30 groups, residues, heteroatoms, numbers efc. Which can occur more than once in the
compounds of the formula | can be identical or different. For example, in case that a



As used herein, the termalkyl is to be understood in the broadest sense to

nmean 5 hydrocarbon residues which can be linear, i. e. straight chain, or
branched aw® mhBtah can be acyclic or cyclic residues orp &Ig any
conbi nati on of acyclic and cyclic subunits. Further, the term i

used herein expressly includes saturated groups as well as unsaturated
groups which latter groups contain onqgor nore, for exanple one, two or
t hree, doubl e bonds and/ or triple bonds provided that the double bonds 10

are not | ocated V\hbh n a CX\PPIC al k group in_such a manner that an
ar omat i c SQFPPURY of the fermula ”@Iﬁ@é\ﬂ! Qf%rﬁiﬂt‘%f%'lns'@ W Bsyycantbeddeatiaall  gr oup

ocours o Qi Withvesiecth (RIS f SIS Re ghflp RYXANPI © 11 an al kyl oxy

resi due, an al kyl oxycarbonyl residue or al kyl residue. Exanpl es of
al kyl residues containing 1, 2, 3, 4, 5 6, 7, 8, 9, 10, 11 or 12 carbon

atoms ar ﬁsrﬂ%balﬁerelﬁttW Itempélﬂﬁ% to Qé'I.IH&IIersBSHW he %ﬁ?!ést sBREL ¥ megﬁt yl, 15

nonyl, _dec undecyl, dodecy he n-i1soners hese resi

i sopr o yhygm@@smr ofiduas W@'Phﬁﬁﬂthwneaﬁ. s@péhﬂ'phtﬁhﬁm[m' rhrgghed and which
2,2-d but yl ,
2,2, T bdeybic o i Bl it oA laten SERDI A SRS
al kyl r eSuiuRits. Ewéherfé\e telsraﬁrﬂwbas usq@ngremmremsndudes aatumtaqg;oups
I t I
B ety 2 Vel turatEd greatio\whiGh itk P Bups Sofitl FENe or Aol ohexafiolt oo s ich
as et hyngne, two g5 rthfpynqtbqblabpmdmgmq/w t(npletbumﬂa.rgpwied thett-thes tyulyle boﬁﬂkyl
I f
Cyol | 1 opfevotiacfed Guntaeacle BEFordfs h bk Aafint WAk ah frckfutis svsters ™ °5, %
ring car masyitatAhthese statemmts plssmppjy i€ 2o latikdyLigrplp ocymtscqsemswstutuenc bahexyl ,
| oh | £ I t d/
ﬁ%ga'? u?gtéééithg{fneg %&I a? ggéII“I}IeIIl C aﬁq@h@ rgg IS% % 'W%ﬁtﬂfyr ?&P Hoal Kyl
groups | AR@&rylallsyl residue | Examples ofaliy &B}duasrco&ﬁalmylg I1on,ea,e4))5| 6¢28,18 10pnded
112, 20, P92 B hE o ) b gt O B, e BSOS
cycl out pemydt dacyh undeeyl,djedecyl] thetrivisbmersofadlithesey fesidueg| isopropyl,
cycl ohepisubiit, ¥hathybul{l iSpERag, lrIeoI;DJgIIyIEB% %l%ﬁbutyll 2-methylpentyl, 3-
methylpentyl, ischexyl, sec-butyl, tert-butyl, tert-pentyl, 2,3,4-trimethylhexyl or
isodecyl.

20 Unsaturated alkyl residues are, for example, alkeny! residues such as vinyl, 1-
propenyl, 2-propeny! (= 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-
propynyl, 2-propynyl (= propargyl) or 2-butynyl. Alkyl residues can also be
unsaturated when they are substituted.

25
Examples of cyclic alkyl residues are cycloalkyl residues containing 3, 4, 5, 6, 7 or 8
ring carbon atoms like cyclopropyl, cyclobutyl, cyclopentyl, cyclohexy!, cycloheptyl or
cyclooctyl which can also be substituted and/or unsaturated. Unsaturated cyclic alkyl
groups and unsaturated cycloalkyl groups like, for example, cyclopentenyl or

30 cyclohexenyl can be bonded via any carbon atom. The term alkyl as used herein also
comprises cycloalkyl-substituted alky! groups like cyclopropylmethyl-,
cyclobutylmethyl-, cyclopentylmethyl-, cyclohexylmethyl-, cycloheptylmethyl-, 1-



cycl opropyl et hyl -, 1-cycl obutyl ethyl-, 1-cycl opentyl ethyl -,

1-cycl ohexyl ethyl -, 2- cycl opropyl ethyl-, 2-cycl obutyl ethyl -,

2-cycl opent yyceirlagérr, 2- cycl ohexyl ethyl -, 3- cycl opropyl preiayepos/1e3ss

3-cycl obutyl propyl -, 3-cycl opentyi propyl etc. in which groups the ‘
cycl oal kyl subgroup as well as acyclic subgroup can be unsaturated and/or 5
substituted. O course, a cyclic alkyl 1group has to contain at |east three
carbon atons, and an wunsaturated al kyl group has to contain at |east two

bon atons. Th | j |- Ca)-al kyl .is t der st ood
o s TR e P Bae s GRb Al B b SpRanigig. 37
(C3- Ce) - cxptio yﬂethgyQlcydbbm?ffeﬁy&yt-ogaepmyleiﬂyﬁ, 2-c?(clohexy|ethyl-. 3-
C3- G )-cycl.oal kyl - (C1- C5) -, al kyl - t he 't ot f b t
Cam r ango SYSORIORYPIPRYE, SRycloBrcy it Sl Opermbiiptapylste, iwich @SUBR el Kony |
or (C2- Cakyslb4Kk¥8ubgraup dsiwelVas acyali®sibgrbik 8art 66 uhéaturditdd/and/ér t 0 be

understgod as_conprising, anong others, saturated acyclic (Cl-C4)-alkyl,
(C3- C4)2cpuPYYRY)  cydopropyl - methyl -, and unsaturated (C2-C4)-al kyl ~ 15
i ke (C27C4)-al kenyl or (C2-C4)-al kenyl. Unless stated otherwi se, the term

al kyl preferably conprises acyclic saturated hydrocarbon residues which
can be i @&P“@P-ﬁ%ﬁ!ﬂﬁ!@' Qfﬂly%ﬁséﬁ cRptain ﬁ"ﬁ?@ﬁ%ﬁ?ﬁ%ﬁ‘?(ﬁﬁm to six

carbon at QH&tuﬁté@ékkFg?&bﬁﬁ hés f3'6bribdin aflcasPlRIbAb0F hlofsalThiig, 2/gols fikélues i's
formed by (Cl- C4%-a| yl residues |ike nmethyl, ethyl, n-propyl, isopropyl,
n- butyl, (CsEpAlgy is tohe uadefstogd as cempriging,among, pibges, %E’@Gd @FydiedPse, " and
I rrespegt | okl gj,tbég' IR 1 wWhich are
i ndi cafgdb}‘ﬁat I'e e ?ﬁ%ﬂo%lrl]&l(,)f thékwcomogﬁlogggg?ﬁagc?ﬁﬁiﬁ?g@ﬁ@ﬁyl 25

groups caflkyl wherrin e tatal inmbes of qambenjalomsseassange frem 4ip &ador nore, for
exampl ¢ olfsatiéhbd {BLER-alRINe (G Yhkeni 8L A)aRimfl Sihfiahfla giap! | {uent s

Any ki nd of subst resent In substituted resi dues can be

present i Wkeaff-GaAlivbis tohesinderstogst as coraprising,amang alers: saturateshaeustic not

| ead to afp uURSL d;g:lF- %@m X b3t hlwes are

al kyl res{%ﬁg‘? aﬁ@"\%i c 4?%8%“;“' re, tﬁ%’r e(sﬁﬂeighgw&%gra%d{&ﬁcgfdl@ )
hydr ogth Bk (Ge-Ce)alkeny| ordCa-GoeliyRd ogen atons, in particular fluorine -
atoms. WD 01/32611 PCT/ EPOO/ 10395 12

Unless stated otherwise, the term alkyl preferably comprises acyclic saturated
hydrocarbon residues which can be linear or branched and which more preferably
have from one to six carbon atoms. A particular group of saturated acyclic alkyl

20 residues is formed by (C1-C4)-alkyl residues like methyl, ethyl, n-propyl, isopropyl, n-
butyl, isobutyl, sec-butyl and tert-butyl.

Unless stated otherwise, and irrespective of any specific substituents bonded to alkyl
groups which are indicated in the definition of the compounds of the formula 1, alkyl

25 groups can in general be unsubstituted or substituted by one or more, for example
one, two, three, four or five, 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.
Examples of substituted alkyl residues are alkyl residues in which one or more, for

30 example 1, 2, 3, 4 or 5, hydrogen atoms are replaced with halogen atoms, in
particular fluorine atoms.



The termaryl refers to a nonocyclic or polycyclic hydrocarbon residue in
which at |east one carbocyclic ring is present that has a conj ugat ed pi

el ectron sygi@main a (Ce-C 4)-aryl residue from6 to 14 .f gbon at ons
are present. Exanples of (C6- Cl4)-aryl residues are phenyl, pht hyl ,

bi phenylyl, fluorenyl or anthracenyl. 5 Exanples of (C6- Clo) aryI resi dues
are phenyl or naphthyl. Unless stated1Qtherw se, and irrespective of any
specific substituents bonded to aryl groups which are indicated in the

definiti f the c unds of the formnul , . ar residues, for exanple
phenyl . BB b FetprRE AcgRooyElieof motaras Y BEAAG Reds Bowtich At

subst i t utezstt ohe cabocydlicirigds 8f n?ﬂhéﬂﬁé@a@ﬂﬁiugbtéﬁ pi bi&:ﬁ@n SystbRi!in a! denti cal
or di ffersﬁhdsubstltuents resi dues can be bonded Vvia any desired

posi ti on{ 1aRyiLegdye f"BF'e%IthH/T'"Q garbgn atoms gee present Examples@ifCeoe | ocat ed
n any d L @é@ﬁ:ctlve of an

IspeC| 1¥| cqéjgbggllr?ﬁlggtéiafbo% efﬁ?pg{r@t gfbhghagr%v\ﬁﬁn%%;%ém? %d ated in the g

defi ni ?i &xapplesef @m?pdcﬁmsreeﬂueﬁarermqnyl or naphthyl.dnjess statediathenwise,can be
resent W &16&8 al kyl, in

Bart I cul gp (Cl1- Cg?‘w ﬁf’arﬁ’éﬂeg@i&%ggﬁﬁg%rﬁsfﬁﬂ&?ﬁ i&oué%ﬁfn hydroxy,

( C1- C3) - indicajedintt el@fﬁlﬁﬁ'ﬂ p&tmeaqon(pglm@pf mel@trwdgl amldlasndaesréomoxy et hoxy

or tert- nitro,
trifluor gﬁ%‘?ﬁw phéﬁ? Fﬁ%*) rl;yl *&ﬁhgﬁ‘gxymme ﬁnsc@sﬂtu@d c'Jas"ct"e""t% b am no,
mono- or u.oneexn'@t? fgoe&amplpmenuvo (tl'ql'eﬁ uraidnmlc)atar dlffﬁ;dnasubﬁtltdlent&

acety OXHF 0

opti oﬂgl y su%as"?élt ut e'zé Bﬁﬁh’éq via %ﬁ% d%}edpﬁéoﬁynéa ?)Qi %g%lg&mqteq @ Fe%%g phenyl
group, ofe mtltupnmm lgpetedpmenymgsumd n!nmm}toxy optional |y substituted
i n the phenyl group. A substituted aryl group that can be present in a

specific position of the conpounds of fornmula | can independently of 25
ot her ar V?l legs Stated ptheswise: andiivespective wib any specific substikentsbdnded tarmyyldesi r ed

dorin 11 ke etk By e dlfio B e dbpdived e FrofEdy oy ve

subst1% usubﬁtbjenbmhab cambe @remmn suiistitoted atyf greupsiares idrsxatnipis) (64-Cgpsen from
e et Syt by, G et oS o
gener al , alkylokyriapasticutar (GrCe)-alkylaxyt, sacmas metiymyy pthory or tarslgtoky,i n t he
conmpoun d ﬁeﬂ{yleﬁé?lfox@%tﬁweﬂehmxy, F, Cl, Br, I, cyano, nitro, trifluoromethyl,

trifluoromethoxy, hydro'xymethyl, formyl, acetyl, amino, mono- or di-(C1-C4)-

20 alkylamino, ((C1-C4)-alkyl)carbonylamino like acetylamine, hydroxycarbonyl, ((C1-Ca)-
alkyloxy)carbonyl, carbamoyl, optionally substituted phenyl, benzy! opticnally
substituted in the phenyl group, optionally substituted phenoxy or benzyloxy
optionally substituted in the pheny! group. A substituted aryl group that can be
present in a specific position of the compounds of formula | can independently of

25 other aryl groups be substituted by substituents selected from any desired subgroup
of the substituents listed before and/or in the specific definition of that group. For
example, a substituted aryl group may be substituted by one or more identical or
different substituents chosen from (C1-Ca)-alkyl, hydroxy, (Ci-Ca)-alkyloxy, F, Cl, Br,

l, cyano, nitro, trifluoromethyl, amino, phenyl, benzyl, phenoxy and benzyioxy. In

30 general, preferably not more than two nitro groups are present in the compounds of

the formula |I.



WO 01/ 32611 PCT/ EPQQ/ 1039.5 13 In nonosubstituted phenyl residues the
substituent can be located in the 2-position, the 3-positi on or the

4- posi tion, wid gix2éihe 3-position and the 4-position being Q@ If a
phenyl group carries two substituents, they can be l|ocated in ‘posi tion,

2,4- position, 2,5-position, 2,6-position, 3,4-position or 3,5-position. In
phenyl resi dues 5 carrying three subst yguents the substituents can be
located in 2,3,4 position, 2,3,5- position, 2,3,6- p05|t|on 2,4,5-position,

2,4,6-position, or 3,4, 5- It resji dues n be_1-napht hyl and’
2. napht hy i1 meRoshstHted PReniy Mmﬂ'ﬁ\'ag&%ﬁ@t & Vet 8% 2pasiibno

| ocat ed i therByposifien bi mpégforemnhe SLﬁbsmﬁ%ﬁut!ﬁé 4ipdshidn balnd'ﬁ'afém%'
residues in the 2- 4- 6- osition and

or
nonosubst #t%?'@!‘yhgrfﬂp ﬁéﬂ'ﬁﬁsﬁyp §UP§‘FtHﬁ"ét§v they car g?. Jocated in2, 3'P93'“°"6r2 47. . or

8- posi ti OPosnﬁbrpfze@bbyhoﬁ %e@ueiﬁoﬁMssltlé’n Br@lsq&aettabh |n3prtan3h%eadu¥§ and
4- bi pheny Fl Gor e éﬂgﬁreSI dues can fluorenyl. In

nonosubBt p@rlﬁy'el three substijyents mecmmw@nﬁé‘en\nedoeated o %@é—msﬂm Re3,5-
Subst'tuepbs.h&a @fé%%ﬁb% @h@ﬁ&ﬁfmdmz%  pdsitiort ors3¢s iﬂoﬁ’ +§H . 15 The

above statenent's rel'ating t y t'o the aryl

gf oups corre ndl { ap
subgr oup residuesicanibe 1-ngphthyan aanhtad Ipfsubsijt lqapht%ty wspegtheh can al so
b b th
e unsubglidiieris &dn Ao fétﬂﬁ"aﬂxgﬂsu et ] ryéx5 he isiﬂb‘éﬁlg{ > in the

al kyl subgrou R are enyl propyl ,
e pheny | oDepthy| Tesidkes LB 25 Eeri 5o of &:padiian A3 ITeRdsubshtLed 2-

2- naphjhy e @?ﬂ@n

2-(1- ngép]hbﬁﬁtﬁgltrﬁ?} , é'ﬁ(tgg a@h%y% g# ’Io'Js-égﬂg%u ren?Mret EJ‘I”Ig 'c?ﬂe group
Het conpr 2sighegylyls Ssbiplaenyiyl andg—lﬁphmy% Flgqrenyl residgessanitss i1.ﬁg 24 in the
parent no ' yclic

gr oups m?—?@ﬁgn&lﬁ (Iar?é\ro g é%‘%“ﬁ?@@&%ﬁ% eér'glg?sr Bd?ﬂleﬁ)(:? ﬁ@rgoer e%grre nber ed,

5- menber esybstituent ma&rwypresanhﬂﬂheﬂe@-.r?r-wg4-Fpn§ﬂlohcul arly preferably a
S-menbered or 6- menbered ring. In bicyclic groups Het preferably two fused

rings are present one of which is a 5-nmenbered ring or 6-nenbered
het er ot cThe abovegstatementierelating toaryl gnoups coresporgiinglyrBppiy o the Syhenber ed

ont ai s BuBag8lp AERE Fodsl Bxarples of aigtlyirouts WA cailsdlie” /002
at ons. unsubstituted or substrtuted in the aryl subgroup as well as in the alkyl subgroup, are
benzy|, 1-phenylethyl, 2-phenylethyl, 3-phenylpropyl, 4-phenylbutyl, 1-methyl-3-
phenyl-propyl, 1-naphthyimethyl, 2-naphthylimethyl, 1-(1-naphthyl)ethyl, 1-(2-
20 naphthyl)ethyl, 2-(1-naphthyl)ethyl, 2-(2-naphthyl)ethyl, or S-flucrenyimethyl.

The group Het comprises groups containing 3, 4, 5, 6, 7, 8, 9 or 10 ring atoms in the
parent monacyclic or bicyclic heterocyclic ring system. In monocyclic groups Het the :
heterocyclic ring preferably is a 3-membered, 4-membered, S-membered, 6-

25 membered or 7-membered ring, particularly preferably a 5S-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 ar carbocyclic ring, i. e., a bicyclic ring
Het preferably contains 8, 9 or 10 ring atoms, particularly preferably 9 or 10 ring

30 atoms.



WO 01/32611 PCT/ EPOO/ 10395 14 Het conprises saturated heterocyclic ring
systens which do not contain any double bonds within the rings, as well as
nonNo- unsatwip afse¢i11and pol y-unsaturated heterocyclic ri ngcsxkpbiasoswhi ch
contain one or nore, for exanple one, two, three, four or five, double
bonds within the rings provided that %he resulting systemis stable. 5
Unsaturated rings nay be non-aromatic Br aromatic, i. e. double bonds
within the rings in the group Het may be arranged in such a manner that a

conj ugat pigt SbmpdesddtrateyIsdterticy it HngSsystontsWhich dbiritd Sontainfaryy doubldiet nay
be 5-nenbered or. 6- nenbered rings, i. e. aromatic %‘rjou s .in a group Het
cont ai n BoRds withip;thgrings, @8 well Re-tnsatyrated and pelydngatuested hus conpri se

5- menber Regtefdtyclic téis WhicHReumEais ohé o frioPé, Fey Ex4tApla bmeliwo, Shreé,
het er ocycl es ¢onposed of two 5-nenbered rin 5-menbered ring and one

6. oot RN OF fiYe, dopble Rensis it NedNgs RjRvided thabihe resling Sysiemiis Siabifuns i n o

gr oup geynsaaratéd hﬁ%&‘nfa&'lﬂzsndmé'roﬁ%b%i BrdifatRy P 8BEble bOhASWthin tHBOUPS Het
may al so be referred to by the customary term heteroaryl for which all the

def i ni t i BRGES ithe argunaiet may be Arenged insush aoRaneerthat cenjugeted ph

correspopggi I I \ ' ) t and any
ot her Eﬁ%ﬁ:@%%ﬁfgﬂ&%ﬂ%ﬁ%ﬁg eﬂ%ﬁ?qﬁ,}e@, %?omrayzlbeitéaglrﬁ%gﬁégredi fferent
ri ng het menhesed riogs 4.c arematiegoupg ima graupyiietrcontain Sde AQringratops.esent .

Parti cul =101 VA dd'%h eﬁﬁ’%r al or

di ffereng%ré?tg'@{aq%gﬁ? %’ﬁ%@ﬁﬁh rorﬁah%reggsgﬂ,gmg%gen ds%gll su E? are present.
The rithgmonoeyalicthetasocyelesrndbicyalinheterocyelesempasad of twe b-ragmibenedany

T on i odot b .
Pot er ooy 1%, bnbSeAEfockdY A and bRE B AEMEAR NG, B Wi Eiciibprbtiiga in
subgr oupbickclic aromgtic graipsin 8. growrx Hetonesordsotip sings maytoontain heteregtoms.

het . . i di ne.
oxi 1 ane. At GRELUCHEE mil 21dH B4 foebifeq (G RE el entn iiEroBe) for ¢
pyr azol ewhishatidthe definitionsandexplénaiions abovesanhbelgwirelating 2o Bet ri azol e,

1,2, 4:4r] . | e, pyridine, pyran, thiopyran, pyridazine,
pyri nﬁ'jl %@?&4 ?Pg'z"?&aé , 2- oxazi ne, 1, 3-oxazine, 1,4-oxazine, 1,2-thiazine,

1,3-thiazine, 1,4-thi azi ne, 1, 2,3-triazine, 1,2,4- triazine, _

Il hg ’OF et " UAfdsB%tatdd BNeRFise linthd hARPRHLE and ary Buif ARtdISeychie §idlipazep! ne.
preferably 1, 2, 3 or 4 identical or different ring hetercatoms chosen from nitrogen,
oxygen and sulfur are present. Particularly preferably in these groups one or two

20 identical or different heteroatoms chosen from nitrogen, oxygen and sulfur are
present. The ring heteroatoms can be present in any desired number and in any
position with respect to each other provided that the resulting heterocyclic system is
known in the art and is stable and suitable as a subgroup in a drug substance.
Examples of parent structures of heterocycles from which the group Het can be

25 derived are aziridine, oxirane, azetidine, pyrrole, furan, thiophene, dioxole, imidazole,
pyrazole, oxazole, isoxazole, thiazole, isothiazole, 1,2,3-triazole, 1,2,4-triazole,
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-triazine, 1,2,4-
triazine, 1,3,5-triazine, azepine, 1,2-diazepine, 1,3-diazepine, 1,4-diazepine, indole,

30 isoindole, benzofuran, benzothiophene, 1,3-benzodioxole, indazole, benzimidazole,
benzoxazole, benzothiazole, quinoline, isoquinoline, chromane, isochromane,
cinnoline, quinazoline, quinoxaline, phthalazine, pyridoimidazoles, pyridopyridines,



30 isoindol e, benzofuran, benzothi ophene, 1, 3-benzodi oxol e, indazol e,
benzi m dazol e, benzoxazol e, benzothiazole, quinoline,.isoquinoline,

chromane, | s@Féifse¢@ne, cinnoline, quinazoline, qui noxal | B SvEdabidisd azi ne,
pyri doi m dazol es, pyridopyridines, WO 01/32611 PCT/ EPOQ 10395 15

pyri dopyrimdines, purine, pteridine etc. as well as ring systens which
result fromthe |isted heterocycles by5fusion (or condensation) of a
car bocydi c ring, for exanpl e benzo-fused, cycl opentafused, cycl ohexa-fused
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thiazole, 1,3-thiazolidine, perhydro-1,4-dioxane, piperazine, perhydro-1,4-oxazine (=
20 morpholine), perhydro-1,4-thiazine (= thiomorpholine), perhydroazepine, indoline,

isoindoline, 1,2,3,4-tetrahydroquinoline, 1,2,3,4-tetrahydroisoquinoline, etc.

The residue Het may be bonded via any ring carbon atom, and in the case of
nitrogen heterocycles via any suitable ring nitrogen atom. Thus, for example, a

25 pyrrolyl residue can be 1-pyrrolyl, 2-pyrrolyl or 3-pyrrolyl, a pyrrolidinyl residue can be
pyrrolidin-1-yl (= pyrrolidino), pyrrolidin-2-yl or pyrrolidin-3-yl, a pyridinyl residue can
be pyridin-2-yl, pyridin-3-yl or pyridin-4-yl, a piperidinyl residue can be piperidin-1-yl
(= piperidino), piperidin-2-yl, piperidin-3-yl or piperidin-4-yl. Furyl can be 2-furyl or 3-
furyl, thieny! can be 2-thienyl or 3-thienyl, imidazolyt can be imidazol-1-yl, imidazol-2-

30 yl, imidazol-4-yl or imidazol-5-yl, 1,3-oxazolyl can be 1,3-oxazol-2-yl, 1,3-oxazol-4-yi
or 1,3-oxazol-5-yl, 1,3-thiazolyl can be 1,3-thiazol-2-yl, 1,3-thiazol-4-yl or 1,3-thiazol-
5-yl, pyrimidinyl can be pyrimidin-2-yl, pyrimidin-4-yl (= 6-pyrimidinyl) or S-pyrimidinyl,



be pyridin-2-yl, pyridin-3-yl or pyridin-4-yl, a piperidinyl residue can be
pi peridin-1-yl (= piperidino), piperidin-2-yi, piperidin-3-yl or
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compounds of the formula I, the group Het can be unsubstituted or

subst i t UUARsS Btatéd btnesmsersemne&ﬁmww er;gﬁgecﬁﬁcbéuysﬁmeﬁgg bcﬁﬁga% e one, two,

t hree, four or five denti cal stituen

(G - Ce) - $fiokpp Hett ar gay etherheterqogelicarpups which areiindizated in the(defigition of
parti cul mb dofipoufits 8F the fermiula (t‘higﬂ) fﬁ@&a‘n@é’un$®k@?f‘é§i’r %Hr"#eugaﬁﬁi,..te%”@rﬁ‘o
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hydr oxy cBKYeRY in pafticulat %b@d;ﬁlkqum(@&osalmmw ineb!gao.nylrp. arptnoo(i@h-l y
SUbt SRy Rty IS bl BRI, FRAERE 1
phenyl u bydm(CiFﬁg)-gllﬂj such asfios example hydroxymethyl or 1 -hydroxyethyl or
20 2-hydroxyethyi, methylenedioxy, ethylened:oxy, formyl, acetyl, cyano, methylisulfonyl,
hydroxycarbonyl, aminocarbonyl, (C+-Ca)-alkyloxycarbonyl, optionally substituted
phenyl, optionally substituted phenoxy, benzyl optionally substituted in the phenyl
group, benzyloxy optionally substituted in the phenyl group, etc. The substituents can
be present in any desired position provided that a stable molecule results. Of course
25 an oxo group cannot be present in an aromatic ring. Each suitable ring nitrogen atom
in a group Het can independently of each other be unsubstituted, i. e. carry a
hydrogen atom, or can be substituted, i. e. carry a substituent like (C4-Ca)-alkyl, for
example (C4-C.)-alkyl such as methyl or ethyl, optionally substituted phenyl, phenyl-
(C4-Cu)-alkyl, for example benzyl, optionally substituted in the phenyl group, hydroxy-
30 (C2-Ca)-alkyl such as, for example 2-hydroxyethyl, acetyl or another acyl group,
methylsulfonyl or another sulfonyl group, aminocarbonyl, (C4-C4)-alkyloxycarbonyl,
etc. In general, in the compounds of the formula | nitrogen heterocycles can also be



be present in any desired position provided that a stable nolecule results.
O course 25 an oxo group cannot be present in an aromatic ring. Each
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Halogen is fluorine, chlorine, bromine or iodine, preferably fluorine, chiorine or
20 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 the formula | can be present in the form of pure or substantially pure enantiomers
25 or pure or substantially pure diastereomers, or in the form of mixtures of enantiomers
and/or diastereomers, for example in the form of racemates. The present invention
relates to pure enantiomers and mixtures of enantiomers as well as to pure
diastereomers and mixtures of diastereomers. The invention comprises mixtures of
two or of more than two sterecisomers of the formula |, and it comprises all ratios of
30 the stereoisomers in the mixtures. In case the compounds of the formula | can be
present as E isomers or Z isomers (or cis isomers or trans isomers) the invention
relates both to pure E isomers and pure Z isomers and to E/Z mixtures in all ratios.



I ndependent|y of each other have R configuration or S configuration. The
conpounds of the forrnula | can be present in the formof pure or
subst ant i algg/e1Bbd1€ enanti onmers 25 or pure or substanti al per/BebbBo3zes

di astereoners, or in the formof mxtures of enantionmers and/or

di astereoners, for exanple in the formof racemates. The present invention
relates to pure enantioners and m xturd®s of enantiomers as well as to pure
di astereonmers and m xtures of diastereoners. The invention conprises
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the desired chara risti conmpoun the fornula |I._ For
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such cas easéid btRIdtng block also can achieve a desired increase or decrease in the
pharmacological activity of the compound. in some cases it can be desirabie to allow
the compound to remain active for only a short period of time. In such cases, the

20 incorporation 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 individual's exposure to the active compound. A similar effect may also be
observed in the compounds of the invention by changing the configuration in another
building block from S configuration to R configuration or vice versa. By taking into

25 _ consideration the medical needs a person skilled in the art can determine the
desirable characteristics, for example a favorable stereochemistry, of the required

compound of the invention.

Physiologically tolerable saits of the compounds of formula | are nontoxic salts that
30 are physiologically acceptable, in particular pharmaceutically utilizable salts. Such

salts of compounds of the formula | containing acidic groups, for example a carboxy

group COOH, are for example alkali metal salts or alkaline earth metal salts such as



20 incorporation of an L-amno acid building block in the conpound can
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guani roup and a carboxy “group, can also be present as .
zwi t t d5i dhe prasentinuertjonahi ch are |ikewi se included in 15 the present
i nvention. Salts of conpounds of the fornula | can be obtained by customary

met hods known to .
Salts of compounds of the formula | can be obtained by customary methods known to

those skilled in the art, for example by combining a compound of the formula | with
an inorganic or organic acid or base in a solvent or dispersant, or from other salts by
20 cation exchange or anion exchange. The present invention also includes all salts of
the compounds of the formula | which, because of low physiologically tolerability, are
not directly suitable for use in pharmaceuticals but are suitable, for example, as
intermediates for carrying out further chemical modifications of the compounds of the
formula | or as starting materials for the preparation of physiologically tolerable salts.
25 The present invention furthermore includes all solvates of compounds of the formula
I, for example hydrates or adducts with alcohols. The invention also includes
derivatives and modifications of the compounds of the formula |, for example
prodrugs, protected forms and other physiologically tolerable derivatives including
esters and amides, as well as active metabolites of the compounds of the formula I.
30 Such esters and amides are, for example, (C1-C4)-alkyl esters, unsubstituted amides
or (C1-Ca)-alkylamides. The invention relates in particular to prodrugs and protected
forms of the compounds of the formula | which can be converted into compounds of
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20
A specific subgroup of compounds of the present invention is formed by compounds
in which A is R*R®N-, and another specific subgroup of compounds of the present
invention is formed by compounds in which A is R30-. Independently thereof, a
specific subgroup of compounds of the present invention is formed by compounds in
25 which L is hydrogen, and another specific subgroup is formed by compounds in
which one or more of the groups L are acyl groups, for example acyl groups chosen
from the acyl groups listed in the above definition of L or chosen from any
combination of the listed acyl groups. If an aryl group present in a group L is
substituted, it is preferably substituted by one, two, three or four, more preferably by
30 one or two, identical or different substituents. If groups L in the compounds of the

formula | are different from hydrogen, preferably only one or two of the groups L are
different from hydrogen.



group or a carbamate group. Suitable acyl groups and carbanmate groups for
acyl 15 prodrugs and carbamate prodrugs are, for exanple, the groups

RP' - CO andwdges¥O-, in which RP' is hydrogen, (Cl-CL8)ysd&d /10395
(C3-C8) - cycl oal kyl, (C3-C8)- cycloal kyl - (CL-C4)-al kyl -, (Cb- C14) “aryl,
Het-, (C6-Cl4)-aryl-(Cl-C4)-alkyl- or Het-(Cl- C4)-alkyl- and in whi ch RP2
has the meanings indicated for RP1 witR1the exception of hydrogen. 20 A
speci fic subgroup of conpounds of the present invention is formed by
conpounds in which Ais RARSN-, and another specific subgroup of conpounds"
of the present invention is forned by conpounds in which Ais R30-.

I ndependeﬂhbmmr«cﬁrefembusn@ i3fdrat, mopg preferably szqrmmpﬁdéllycéct't/beaw&sent
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groups L a(rmﬁpu(L)gc(aupLS),Nmppréfm i€ paes‘seht APUifnMteRRguraliéPer t he acyl

gr oups $|sted I N above f|n|t|on of or, chgsen from an conbl nation

of the .§9Eﬂaa'aw l@rfemeo igur wnamarw@ﬁmnﬁr gyrafign gr gksigntially in

substi t ut @boﬁrguﬁaﬁoﬁref erably substituted by one, two, three or four, nore
preferably by 30 one or two, identical or different substituents. If groups
L in the conmpounds of the fornula | are different from hydrogen,

pref er abl }h%'éfoﬁ@ﬁcﬂﬁgbyﬁeﬁfdépﬁ&e&fn%é%rhuﬁ Pwhich i RFA&d b im\kwdrogen WO
01/ 32611 PCT/ EPOO/ 1039 21 The nunber k preferably is 2, 4, nore

pr ef er abl QT@PST\F]@"%BE ring gasben atoprcarpringthe a&?'é%gﬁ%lﬂ thesene or fl"’ﬁe!'ﬂgor mul a |
whi Ch @ Caendisimd EatiRg the grlipd\ofthd forntuikRlankdryring(ritbdelr dibinsieaRf er abl y
is present in a uniform conf | gurat | on or substanti al ly “uniform

conf i gur abe eresenkinziv sambingtionand ig Ay Pgﬁmafﬂs pievisled dhat dhe rasultingsystem S
conf i gur aigl damielafalsiitatic S8 Subgdulin BTG BLEREAGS, Phefsfbiy M the bBhdtid whi ch

is formed by the five groups the ring _carbon atomcarrying the am de

group, t hEN@gR¥stem ZefR aney twa of the gevPSY @he Niagen alains. Ikxagpinsef Rarenthe
formul a | kteGdttred Bom WhkhThé Ewlc@hﬁr@s&%%%?b@ G@ﬁ@éﬁ are'bef2¥n& PYRLRABL | on

and in any positions provid hé res system
15 pyridazine, pynmldme pyrazine, 1,2,3-triazine, 1,2, 4—tnazme and 1,3,5-triazine.

Preferably the aromatic ring system is derived from benzene, pyridine or pyrimidine,
particularly preferably from benzene.

If zero ring nitrogen atoms are present in the aromatic ring depicted in the formula |,

20 instead of the CYs-C(=0)-NH- moiety the compounds of the formuta | specifically
contain a benzamide moiety of the formula llla

I=

25 in which one or two of the groups R are identical or different groups of the formula I
and the remaining of the groups R are identical or different groups R'.



Is stable and suitable as a subgroup in a drug substance. Preferably in the
aromatic ring systemzero, one or two of the groups Y are nitrogen atons.
Exanpl es oWwomasget structures fromwhich the aromatic rpdgesyaspsn can be
derived are benzene, pyridine, 15 pyr| dazi ne, pyrimdine, pyrazine,
1,2,3-triazine, 1,2,4-triazine and 1,3,5-triazine. Preferably the aromatic
ring systemis derived from benzene, @ idine or pyrimdine, particularly
preferably from benzene. If zero ring nitrogen atons are present in the
aromatic ntheforrru CYs- C(=0) - NH

o ery ¢ At RirGGSE Aty s erert e arpmale find SV omaRREPs i Bens an do

noi ety ofrortﬁmambanlbé présent R & 2-gasitiohldra 3-Bo§€ﬁbrPor135hé a-ﬁMSItféh wifie or two of
t he groups Rc?{?g i dentical or different groups of formula 11 and the
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car ryi ng nidéty mr@f&heunuuﬂa@nd‘ké-é% cf%%ﬂ\ldfl]é‘mg@y éﬂgf&m,%m&or , 1T one

ring nitrogen atomis presen I nst ea rmeythe
corrpoundi’YW'"?'rﬂecﬁfB?’FﬁmlﬂeImoj?ﬁﬁ(ﬂffh%@ﬂnyladﬁﬁt ain a pyridi ne-2- car boxani de
noiety of the formula I I1b, a pyridine-3-carboxam de noiety of the formula
1111c or a pyr|d| ne- 4- car boxam de noi ety of the forrrula II|d RORRO R
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lllb lile inid
10
in all of which one or two of the groups R are identical or different groups of the
formula Il and the remaining of the groups R are identical or different groups R'. In
case one ring nitrogen atom is present, the CYs-C(=0)-NH- moiety preferably is a
pyridine-2-carboxamide moiety of the formula Ilib or a pyridine-4-carboxamide moiety
15 of the formula Ilid.

If two ring nitrogen atoms are present in the aromatic ring system depicted in the
formula | they can be present in positions 2 and 3, or in positions 2 and 4, or in
positions 2 and 5, or in positions 2 and 6, or in positions 3 and 4, or in positions 3 and

20 5 with respect to the ring carbon atom carrying the amide group C(=0)-NH depicted
in the formula L. 1. e., if two ring nitrogen atoms are present, instead of the
CYs-C(=0)-NH- moiety the compounds of the formula | specifically contain a
pyridazine-3-carboxamide moiety of the formula Ille, a pyridazine-4-carboxamide
moiety of the formula IIif, a pyrimidine-2-carboxamide moiety of the formula llig, a

25 pyrimidine-4-carboxamide moiety of the formula lllh, a pyrimidine-5-carboxamide
moiety of the formula 1lli or a pyrazine-2-carboxamide moiety of the formula llij,



RR IlIlblllc Illd 10 in all of which one or two of the groups R are

I dentical or different groups of the formula Il and the remaining of the
groups R argyg signéiqcal or different groups RL. In case ' | t rogen
atomis present, the CY5-C(=O) -NH noiety preferably is gﬂﬁwhhmﬂm&

pyri di ne- 2- car boxam de noiety of the formula Illb or a

pyridi ne-4-carboxam de noiety 15 of thg fornula Ilid. If two ring nitrogen
atons are present in the aromatic ring systemdepicted in the formula |
they can be present in positions 2 and 3, or in positions 2 and 4, or in
positions 2 and 5, or in positions 2 and 6, or in positions 3 and 4, or in
positions 3 and g0 5cyﬁth respect to the ring carbon aton1Efrrying t he

am de group C(=Q-NH|depicted in thhe f@mlal. |I. e., ifjtwo ring
nitrogen at , i ngteadlof flhe CY5-CRO) i ety the

I Ty cffain a Pyfi 3- car boxami de
Al ne- K car boxanjlde i efy of the

noi ety of the roNla I'lle, a py[gjda
ar

fornula 1R aMyrinidine-2-c nmoi ety oR”th ormula Illg, a 25
pyri m di ne-4-carboxam de noiety of the tornula IIlh, %

pyri m di ne-5-carboxam de noiety of the formula illi or a
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PCT/EPOO' 1039.5 g3 RO R0 0O R Iy R RNN NRNG@gN ~HR NH R
I11e 1llf I1l1lg RORORO RHNNNH NNHN

R 0O R O R 0
R e -
Y A Y
R R
ih i nij

in all of which one or two of the groups R are identical or different groups of the
formula |l and the remaining of the groups R are identical or different groups R'. In
case two ring nitrogen atoms are present, the CYs-C(=0)-NH- moiety preferably is a
pyrimidinecarboxamidé moiety of the formulae filg, Ilth or llli, in particular a

10 pyrimidine-4-carboxamide moiety of the formula lllh. The preceding explanations
correspondingly apply to aromatic ring systems in which three ring nitrogen atoms
are present.

In general, any one or two of the groups Y in the aromatic ring depicted in the
16 formula | which are no nitrogen atoms can be carbon atoms carrying a group of the
formula Il. Thus, if one group Y is a carbon atom carrying a group of the formula },
the group of the formula Il can be present in a 2-position or in a 3-position or in the 4-
position with respect to the ring carbon atom carrying the amide group C(=0)-NH
depicted in the formula I. Preferably, if only one group Y is a carbon atom carrying a
20 group of the formula il, the group of the formula Il is present in the 3-position or in the



YRNRRRR illh 1lli I'llj 5 in all of which one or two of the groups R
are identical or different groups of the fornmula Il and the remaining of
the groupsw®mmgstidentical or different groups R. In cpseepiiRosos N9
nitrogen atons are present, the CY5-C(=O -NH npiety preferably Is a
pyri m di necar boxam de noi ety of the fornulae Illg, Ilih or Illi, in
particular a 10 pyrim di ne-4-carboxamade noi ety of the formula Illh. The
precedi ng expl anations correspondingly apply to aromatic ring systens in

whi ch three Lin itro ons, are present. In general one or two of
th:a groupspcwti qfﬂbreépgﬁg?%ﬁe FAhgN & E?@H"QH‘Q?FB"’PQFPBP%FQYNWW ch are no
ni trogen &pmai indihe formuRd b partRURAY pFatérably A tie Sfp%'sliﬁoﬁf\nnfh'}@s%éd?y@éxﬂ 1.

Thus, if o groupEMs a carbon atom carrying a group ormula 11,
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formula || are present in positions 3, 4 and 5 with respect to the carbon
at om car F9r exaraple, ifitHecepmpasind afthajormiiadepntainsda bende&dé@ndleﬁyluﬂhe I and

parti cul Yl My ohd GrdupSy &' LEdBo? htohd! garmﬁggllg?ods ofthe formuta fl, ' "
15 the compound of the formula | can contain a benzamide moiety of the formula lIIa—1
or a benzamide moiety of the formula Illa-2 or a benzamide moiety of the formula

Nia-3,
R' o R" o
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1 1
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R ~ . (CH,), R
(CH,)—R lla ]
iHa-1 llla-2 Ha-3

20

in all of which R, R and n are defined as above, and of which the benzamide

moieties of the formulae llla-2 and Illa-3 are preferred and that of the formula llla-2 is
particularly preferred.



positions 3 and 4 or positions 3 and 5 wth respect to said carbon atom
For exanple, if the conpound of the fornula |I contai ns. a benzam de noi ety

of the formd@mshétha and only one group Y is a carbon at oggyGapohidst @ 9roup

of the formula Il, 15 the conmpound of the forrmula |I can contain a )
benzam de noi ety of the formula Illa-1 or a benzanide noi ety of the formula
IIIa20rabenzamdem)|etyofthefoﬂﬁJIa Illa-3, ROROR O tt ~ R

N:RIMRRi RRO((;"2)n (CH2)n RRIlila-11lia-2 Ilia-3 20 in all of
whi ch R . S .
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Pl o |t 4 PRGN A boxatiia Roieti of Bebmdla i the g bug st dormitia fisbnt | o or
a 3-posi t bepragentin £ 21psitioh@r blEpdsitivth with respect totisantind\nitrogen atom in the

1-position, the 2-positions being preferred. Just so in all compounds of the formula |

containing a diaza-arenecarboxamide moiety of the formulae lite to illj and containing

15 only one group Y which is a carbon atom carrying a group of the formula I, the group
of the formula Il can be present in any position. For example, in a compound of the
formula | containing a pyrimidine-4-carboxamide moiety of the formula llih, the group
of the formula Il can be present in the 2-position (formula {iIh-1) or the 5-position
(formula 1lth-2) or the 6-position (formula [11h-3) with respect to the ring nitrogen

20 atoms in positions 1 and 3 and the carboxamide group in position 4, the 2-position
and the 6-position being preferred and the 6-position being particularly preferred. As
in the formulae Illh-1 to Nlh-3, in the pyridinecarboxamide moieties and diaza-
arenecarboxamide moieties mentioned above all ring positions which are not
occupied by the group of the formula I or are not nitrogen atoms, carry identical or

25 different groups R'.



1-position, the 2-positions being preferred. Just so in all conpounds of

the formula | containing a diaza-arenecarboxam de noi ety of the fornul ae
life to Ilido@Bskigontai ning 15 only one group Y which isP@l‘/lFl%Iﬁ}Qs atom
carrying a group of the fornula Il, the group of the fornmula ‘can be
present in any position. For exanple, in a conpound of the formula I
contai ning a pyrimdine-4-carboxam deggoi ety of the fornmula Ilih, the group
of the fornmula Il can be present in the 2-position (fornmula Il 1h-1) or the
5-position (formula Il1h-2) or the 6-position (formula Il11h-3) with

respect to the ring nitrogen 20 atonms in positionR"l and 3 and the
car boxam de groR]S | nQposi ti oRﬂt(c'ﬂ:ﬂ.e\ 2-position nd the 6-position being
preferred ﬁmd tle 6-fposition being p@ticgl arly d? eréd. OAs in the

formul ae 1T I ﬂé, in the pyr) di ngcar boxap de i et|l es and di aza-

ar enecar boxanj de | etHes nenti “Tin ' pHT ch are not

occupi ed by t'NS?g«N)up of the formulla Iillor & e not nltrolfen afons, carry
2% di

i dentical or fferent groups N N:1: wo 01/3
R Rl OR(CH2) Il R~" OO (i H2)n\(F1\>{t' ONON NNH I YYl Y, | NNH
N~ NH YRR T@#)#R Il Ih-111IRi-2 1 II1h-3 PrefeRably only one of the
groups Y in the aromatic ring system CY5 depicted in the formulal is a
carbon atomcarrying a group of the formula 11, and the other of the 5
groups Y are nillhdgen atons or carbod®2ons carrying allh-d3up R as outlined

above.

Preferably only one of the groups Y in the aromatic ring system CYs depicted in the
formula | is a carbon atom carrying a group of the formula Il, and the other of the
5 groups Y are nitrogen atoms or carbon atoms carrying a group R' as outlined above.

The number n preferably is 1, 2, 3 or 4, more preferably 1, 2 or 3, partiéularly
preferably 2. |

10 The group R® present in the groups of the formula |l can be, for example, phenyl,
pyridinyl including pyridin-2-yl, pyridin-3-yl and pyridin-4-yl, pyridazinyl including
pyridazin-3-yl and pyridazin-4-yl, pyrimidinyl including pyrimidin-2-yl, pyrimidin-4-yl
and pyrimidin-5-yl, or pyrazinyl including pyrazin-2-yl. Preferably R? is phenyl,
pyridinyl or pyrimidinyl, more preferably phenyl or pyridinyl, particularly preferably

15 phenyl. A pyridinyl group representing R® preferably is pyridin-2-yl or pyridin-4-yl, a
pyrimidinyl group representing R° preferably is pyrimidin-4-yl. The groups R° can be
unsubstituted or substituted by one, two, three, four or five identical or different
substituents. Preferably they are unsubstituted or substituted by one, two or three
identical or different substituents, particularly preferably they are unsubstituted or

20 substituted by one or two identical or different substituents. As outlined above with
respect to aryl groups and heteroaryl groups in general, substituents in a group R®
can be present in any positions. Thus, for example, a monosubstituted phenyl group
representing R® can be 2-substituted, 3-substituted or 4-substituted. Preferably a
monosubstituted phenyl group representing R? is 2-substituted or 4-substituted. A

25 disubstituted phenyl group representing R° can be 2,3-substituted, 2,4-substituted,



The nunber n preferably is 1, 2, 3 or 4, nore preferably 1, 2 or 3,
particularly preferably 2. 10 The group R present in the groups of the

formula Il @aymBsr for exanple, phenyl, pyridinyl includicigphifossdi nN-2-y!,
pyridin-3-yl and pyridin-4-yl, pyridazinyl including pyridazin-3-yl and
pyridazin-4-yl, pyrimdinyl including pyrimdin-2-yl, pyrimdin-4-yl and
pyrimdin-5-yl, or pyrazinyl includingogpyrazin-2-yl. Preferably Ris
phenyl, pyridinyl or pyrimdinyl, nore preferably phenyl or pyridinyl,
particularly preferably 15 phenyl. A pyridinyl group representing R
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% Srion. aiop B oS ah iR BFeg A ol Relps BRleSR S B8 0 Y epr esent i ng
Rl prid eamiviometisyl( Kiidréidmetih trificigromethyd eriflucromethioxy, (@ 2863,3bl y i s nmet hoxy,
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The number of the groups R! which can be present in the aromatic ring system CYs
depends on the number of the groups of the formula Il and the number of ring
20 nitrogen atoms that are present, and can be zero, one, two, three or four. Preferably,
one, two or three of the groups R' that are present have any one of the meanings of
R! given above including hydrogen, and a fourth group R' that may be present is
hydrogen. More preferably, one or two of the groups R’ that are present have any
one of the meanings of R! given above including hydrogen, and a third and fourth
25 group R' that may be present are hydrogen. For example, in compounds of the
formula 1 which contain a benzamide moiety of the formula llla and only one group of
the formula I, preferably one, two or three of the four groups R! that are present
denote hydrogen or a group different from hydrogen, and the fourth group R’ denotes
hydrogen. More preferably in compounds of the formula | which contain a benzamide
30 moiety of the formula illa and only one group of the formula Il, one or two of the four
groups R! that are present denote hydrogen or a group different from hydrogen, and
the third and the fourth group R' denote hydrogen. Moreover, in the case of



or different substituents R3 it is preferably substituted by one, two,
three, four or five, -n particular one, two or three, identical or

di fferent eeoAskdivt ents R13. Exanples of groups R in Vﬂi:'lgﬁ(ﬂﬁo kyl group
or aryl group is substituted by R13 are 15 am nonet hyl, oxynet hyl ,

trifluoronethyl, trifluoronethoxy, 2,2,3,3,3- pentafl uoropropoxy, _
2- met hoxyet hoxy or 3, 4-di net hoxyphenyl28 The nunber of the groups R which
can be present in the arorratic ri ng system CYS depends on the nunber of
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and a thi rd and fourth 25 group that may be present are hydrogen. For
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I nvention one or two are di ro en a ee or
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snng|e group of the formula Il in the 3-position (with respect to the amide group
C(=0)-NH in the 1-pasition) a single group R' that is different from hydrogen is
present, that group R' preferably is present in the 4-position or in the S-position,
20 particularly preferably in the 4-position. If in the case of a compound of the formula |
containing a benzamide moiety of the formula Illa and a single group of the formula Il
in the 3-position (with respect to the amide group C(=0)-NH in the 1-position) two
groups R! that are different from hydrogen are present, those groups are preferably
present in positions 4 and 5.
25
Besides having the before-mentioned preferred denotations, in further preferred
embodiments of the present invention the ring system CYs and substituents R!
together form a polycyclic aromatic ring system. If two groups R' bonded to adjacent
ring carbon atoms together with the carbon atoms to which they are bonded form an
30 aromatic ring condensed to the ring CYs depicted in formula |, the resulting bicyclic
aromatic ring system preferably comprises two condensed 6-membered rings. One of
the two condensed 6-membered rings, i. e. the ring CYs which is depicted in the



hydrogen can be present in any desired position of the aromatic ring system
CY5, 10 provided a sufficiently stable nolecule results that is suitable

for the deswaAsmii pose. For exanple, if a conpound of tgeq gphiipsdsa |
contains a benzam de noiety of the forrmula Ilia and only one group of the

formula Il and one or two groups R that are different from hydrogen,
those groups R can be present in any @ the positions 2, 3, 4, 5 and 6
(with respect to the am de group C(=O)-NH in the 1-position), as far as the
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carboxamide moiety of the formula lllg, an isoquinoline-3-carboxamide moiety of the

20 formula llir or a quinazoline-2-carboxamide moiety of the formula llIs,
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5 bonded to adj acent carbon atonms and which together with the carbon atons
to which they are bonded form a condensed benzene ring, can be regarded as
form ng a wéins@nt residue of the formula -C(R15)=C( RL5)cr%rddansvs( R15) -
the term nal carbon atom of which are bonded to two adjacent carbon atons
in the ring system CY5, and in which the groups R15 which are identical or
different, are chosen from hydrogen 1@0and R13. Exanpl es of parent
structures fromwhich such a condensed aromatic ring system can be derived
are napht hal ene, qui_gpline, isoquinoline, cinnolige, quinazoline,

qui noxal i ne and pht Ral azi ne. gThe ani de group C( -NH and the groups of
the formul a | lg'&an Ui t ed in{any posi tR®@n | whi ch corresponds
to the ring CYs O 1 ormula |. Thov RS grounds of the
formula | can 1é h coftain, for exanp :
- car boxani de MR8t grmula 111k, R'TApK
noi ety of the fornmug# |1l m a quinoline-2- carbgyam de

e- 3- car boxam de nvoi ety of t Re H%N:rula 110, a

nol ety of the

formula I IIn, a quinoli

qui nol i ne- 4- car boxam de noiety of the fornula Illp, an isoquinoline-1-
carboxam de noiety of the formula Il1lqg, an isoquinoline-3-carboxam de

moi ety of the 20 formyyg IIIr or a quinazoline-2-cgfpoxam de noi ety of the
formula Ills, RIs RO RS ONH1I5 RIs RRH | ~Rls/ / R 15 Rs RI5 R R

R RIlItk 'l mW 01/32611 PCT/ EPOO/ 10395 30 Rls R's R+s \ NN R+s NR

RS |

R% Ny R RO
15
R N
R'S Z R
R15 R'S &
R
o) N~ 15
H R™ R
Ip iiq
R R R'S
R15 R15 N 0
BN N \\‘)‘\H/
R'® P 0] R'S =N
15 15
R™ R HN_ R™ R
5 I s

in all of which one or two of the groups R are identical or different groups of the
formula It and the remaining of the groups R are identical or different groups R!, and
the groups R are identical or different groups chosen from hydrogen and R'™3. As in
10 the cases were the ring system CYs is a monocyclic ring, groups R representing
groups of the formula Il can be present in any position. For example, if a compound
of the formula | contains a naphthalene-1-carboxamide moiety of the formula lltk and



Rts RHRIs I/ OR+ts RRI5 RHNC IlInlllo Rls | RI5 RR15 ONH yN Rls N
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Rls R HNC Rigo#/selhr His in all of which one or two of thembeRiidss R are
identical or different groups of the fornula 11 and the remaining of the
groups R are identical or different groups R, and the groups Rl5 are

i dentical or different groups chosen fi3m hydrogen and R13. As in 10 the
cases were the ring system CYs is a nonocyclic ring, groups R representing
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hi m and_onl ope group of the formula I|] is_present, it can_be present in
posi ti ofs nf?éh@a%mgs”s@?n ?{1‘@“9" the frpasitiom s rreterred, &P cRmpPoNnd REthe. hosition is
pref err ed forhiulal 66HEAY AChurolih82-carboxamide moaiety of the formula liin and only one

group of the formula Il is present, it can be present in positions 3 and 4 of the

quinoline system of which the 4-position is preferred.

10 The groups R? which may be present in the group R° are preferably chosen from
halogen and (C+-C4)-alkyl, where alky! groups representing R? are unsubstituted or
substituted by one or more identical or different halogen atoms. Particularly
preferably substituents R? are identical or different halogen atoms, in particular
halogen atoms chosen from fluorine, chlorine and bromine. If an alkyl group present

15 in a group R? is substituted by one or more identical or different halogen atoms it is
preferably substituted by one, two, three, four or five, in particular one, two or three,
identical or different halogen atoms. Examples of groups R? in which an alky! group is
substituted by halogen atoms are trifluoromethyl, trifluoromethoxy or 2,2,3,3,3-
pentafluoropropoxy.

20
If the groups alkyl, aryl and Het present in R®, R* and RS are substituted by one or
more identical or different substituents R*?, they are preferably substituted by one,
two, three, four or five, in particular one, two or three, identical or different
substituents R'® which substituents can be present in any positions, provided that a

25 stable molecule results which is suitable for the desired purpose. R® preferably is
hydrogen or (Cs-Cg)-alkyl, where the alkyl group representing R® is unsubstituted or
substituted by one or more identical or different substituents R'3. Preferably one of
the groups R* and R® is hydrogen or (C1-C4)-alkyl, in particular hydrogen, and the
other of the groups R* and R® is chosen from hydrogen, (C;-Ciz2)-alkyl, (Ce-C14)-aryl-

30 (C4-Ca)-alkyl-, (Cs-C14)-aryl-, Het- and Het-(C1-C4)-alkyl-, where the groups alkyl, aryl
and Het present in R* and R® are unsubstituted or substituted by one or more
identical or different substituents R'3, or R? and R® together with the nitrogen atom to



formula | contains a quinoline 2-carboxan de noiety of the fornula Illn and
only one group of the fornula Il is present, it can be present in

posi tions Woanmet of the quinoline systemof which the gopgsibhded i S
preferred. 10 The groups R2 which nay be present in the group are

preferably chosen from halogen and (Cl-C4)-alkyl, where alkyl groups
representing R2 are unsubstituted or 3ubstituted by one or nore identical
or different halogen atons. Particularly preferably substituents R2 are
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groups al kyl, aryl and Het present in R4 and R5 are unsubstituted or
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RS> can C\?vﬂ}c?tl Srlljbg i %egtrs cta\pt%e present in any positions, provided that a stable molecule

results which is suitable for the desired purpose. A heterocyclic ring formed by R"!

and R"? together with the nitrogen atom to which they are bonded preferably does not

20 contain a further ring heteroatom or contains one further ring heteroatom chosen
from nitrogen, oxygen and sulfur in addition to the nitrogen atom carrying R'' and
R'2, The ring heteroatoms can be present in any desired positions. Preferably the
heterocyclic ring is saturated. If it is unsaturated it preferably contains one or two
double bonds in the ring. Preferably the heterocyclic ring is a 5-membered or 6-

25 membered ring. Examples of such heterocyclic rings are aziridine, azetidine,
pyrrolidine, pyrroline, 1,2-oxazolidine, 1,3-oxazolidine, 2,3-dihydro-1,3-oxazole, 1,2-
thiazolidine, 1,3-thiazolidine, 2,3-dihydro-1,3-thiazole, piperidine, 1,2-dihydropyridine,
1,4-dihydropyridine, 1,2,3,4-tetrahydropyridine, 1,2,3,6-tetrahydropyridine,
morpholine, thiomorpholine, piperazine, perhydroazepine or perhydroazocine all of

30 which are bonded via a ring nitrogen atom. A heterocyclic ring formed by R'! and R'2
together with the nitrogen atom to which they are bonded can be unsubstituted or
substituted as outlined above with respect to heterocyclic groups in general. In



I dentical or different ring heteroatons chosen from oxygen, sulfur and
nitrogen. A heterocyclic ring formed by R4 and R5 together with the

ni trogen atq@digzifi ch they 5 are bonded preferably contgj lmgugggitiona
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sterecisomeric forms and mixtures thereof in any ratio, and in the form of their

20 physiologically tolerable salts. Further, also all preferred compounds of the formula |
are a subject of the present invention in the form of their prodrugs and other
derivatives as explained above, for example in the form of their esters or amides
such as unsubstituted amides, (C1-Cg)-alkyl amides and other amides, or their acyl
prodrugs or carbamate prodrugs.

25
For example, preferred compounds of the formula | are compounds in which
one of the groups Y is a carbon atom carrying a group of the formula |i,

RO-(CHz)n-O- I
30



33 particular, in a heterocyclic ring fornmed by Rte and R12 together with
the nitrogen atomto which they are bonded one or two ring carbon atons

can be subwiodist@ad by an oxo group, i. e. can carry a OguRkphheesed oxygen
atom resulting in one or two carbonyl groups >C=0 as ring nenbers. Carbon
atons substituted by oxo can be 5 present in any positions, including the
positions adjacent to ring heteroaton84and in particular the positions

adj acent to the nitrogen atomcarrying the groups. R" and R12. Exanples of

such oxos ' cvelicyring. ar olidi.ne-2 5-di one .
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pi perazi ng-.2- I, i.pe-3-one, 10 piperidne-2,6-dione, etc. Preferre
corrpounds%ﬁqoe?aﬁﬁg’apggﬁﬁﬁ"‘?@?%ﬂ?rﬁﬂge conpounds in which one or nore of the
groups or residues or nunbers have preferred denotations or have one or

nor e $pgﬁi&§ﬁgﬂgnotations of the denotations listed in their respective
defini¥i 6hE the 15 general explanations relating to the respective
groups and residues. Al conbinations of such preferred denotations and
specific degotations are a subject of the present invention. As the
corrpoundg'%g'the formula | in general, just so all preferred conpounds of
the formula | are a subject of the present invention in all their

stereoi soneric forns and m xtures thereof in any ratio, and in the form of
their 20MdR¢siologically tolerable salts. Further, also all preferred
conpodmds of the fornmula | are a subject of the present invention in the

f orm of eir._prodrugg and other derivatives as explai ned above, for
exanpl e ™'} H'éé)"fyg}”h{cgf's ppghbstisted prsubstititgday one ge twosideqiical pe diffetant d

am des, eGBstitisantgtl kyl ami des and other ami des, or their acyl prodrugs or
carbamat e prodrugs. 25 For exanple, preferred conpounds of the fornula I

are conpounds in which one of the groups Y is a carbon atomcarrying a

group of iri &IPtheR starédisbreric friS'dA milduréd thefedfinl any ratio, and their
| 15 physiologically tolerable salts.

The present invention also relates to processes of preparation by which the
compounds of the formula | are obtainable. The compounds of the formula | can
generally be prepared by linking of two or more fragments (or building blocks) which
20 can be derived retrosynthetically from the formula . In the preparation of the
compounds of the formuia | it can generally be advantageous or necessary in the
course of the synthesis to introduce functional groups which could lead to undesired
reactions or side reactions in a synthesis step in the form of precursors which are
later converted into the desired functional groups, or to temporarily block functional
25 groups by a protective group strategy suited to the synthesis problem. Such
strategies are well known to those skilled in the art (see, for example, Greene and
Wauts, Protective Groups in Organic Synthesis, John Wiley & Sons, 1991). As
examples of precursor groups nitro groups may be mentioned which can later be
converted by reduction, for example by catalytic hydrogenation, into amino groups.
30 Protecting groups (or blocking groups) that may be present on functional groups
include allyl, tert-butyl, benzyl, tert-butyloxycarbony! (Boc), benzyloxycarbonyl (Z) and
9-fluorenyimethyloxycarbonyl (Fmoc) as protecting groups for hydroxy, carboxylic



WO 01/ 32611 PCT/ EPOO/ 10395 34 and zero, one or two of the groups Y are
nitrogen atons, and the remaining groups Y are carbon atons carrying a
group R, wWeas@sb&ie groups Y are i ndependent of each Othﬂﬁwﬁﬁﬁuﬁﬁﬂ be
identical or different;; 5 Ais RARSN-; Kk is 3; nis 2; 10 Ri1s phenyl
which is unsubstituted or substituted by one or two identical or different
substituents; in all their stereoisone@dsc fornms and m xtures thereof in any
ratio, and their 15 physiologically tolerable salts. The present invention
al so rel ates, to.processes .of pr & aration by which the conpounds of the '
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by means of forming in a manner known per se an amide bond between the

15 carboxylic acid derivative group CO-Z' depicted in formula V and the NH, group
depicted in formula VI, by forming in a manner known per se one or two ether
linkages between building blocks of the formulae IV and V in which groups E and/or
groups G are hydroxy groups, and by optionally forming in a manner known per se
an amide bond or an ester bond between the carboxylic acid derivative group CO-22

20 and the amino or oxy group to which the hydrogen atom depicted in formula Vil is
bonded.

In the compounds of formulae IV, V, Vi and VI the groups A, L and R% and n and k
are defined as above, but functional groups in these compounds can also be present
25 in the form of precursor groups which are later converted into the groups present in



35 acid, amno and guanidino groups. In particular, in the preparation of
the conmpounds of the forrmula I building blocks can be connected by

per f or m ngw@a/3gg11 Nor e condensation reaction such as amﬂ@w% |ngs or
ester formations, i. e. by form ng am de bonds or ester s between a

carboxylic acid group of one building block and an am no group or hydroxy
group of another building block, or 36 establishi ng an ether |inkage
bet ween a hydroxy group or a hal ogen atom of one buil ding bl ock and an
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in which two groups of the formula Il are present the number g is two. The groups G
which can be identical or different, are hydroxy groups or nucleophilically
substitutable leaving groups, for example halogen like fluorine, chlorine, bromine or
iodine. The group E in the compounds of the formula IV just so is a hydroxy group or

15 a nucleophilically substitutable leaving group, for example halogen like chlorine,
bromine or iodine, or a sulfonyloxy group like tosyloxy, methylsulfonyloxy or
trifluoromethylsulfonyloxy. At least one of the two groups E and G which are reacted
to establish an ether linkage via which the group R°-(CHa), is attached, has to be a
hydroxy group. The groups Z' and Z2 which can be identical or different, are hydroxy

20 or nucleophilically substitutable leaving groups, i. e. the groups COZ' and COZ2in
the compounds of the formulae V and VI are carboxylic acid groups COOH or
activated derivatives of carboxylic acids like acid chlorides, esters like (C1-C4)-alky!
esters or activated esters, .or mixed anhydrides.

25 The starting compounds of the formulae IV, V, VI and VI and other compounds
which are employed in the synthesis of the compounds of formula | for introducing
certain structural units, are commercially available or can be readily prepared from
commercially available compounds by or analogously to procedures described below
or in the literature which is readily available to those skilled in the art.

30
For the preparation of the compounds of formula [ first the compounds of the
formulae IV and V may be linked and the resulting intermediate product then be
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The synthetic strategy for the preparation of a compound of the formula | can thus be
varied broadly, and it depends on the individual case which synthetic procedure is
20 preferred.

Various general methods for the formation of an amide bond that can be employed in
the synthesis of the compounds of formula | are known to those skilled in the art, for
example, from peptide chemistry. An amide coupling or ester coupling step can

25 favorably be carried out by employing a free carboxylic acid, i. . a compound of the
formula V or V! or an intermediate coupling product in which a group like COZ' or
CO0Z2 reacting in that step is a COOH group, activating that carboxylic acid group,
preferably in situ, by means of a customary coupling reagent such as a carbodiimide
like dicyclohexylcarbodiimide (DCC) or diisopropylcarbodiimide (DIC), or a

30 carbonyldiazole like carbonyldiimidazole, or a uronium salt like O-((cyanoc-
(ethoxycarbonyl)methylene)amino)-1,1,3,3-tetramethyluronium tetrafluoroborate
(TOTU) or O-(7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium



formulae 1V and V may be linked and the resulting internedi ate product then
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formula | are known to those skilled in the art, for exanple, from peptide
chem stry. An ami de coupling or ester coupling step can 25 favorably be

carried he abtjvationireactiogs and rbg_&pw rbazftidlris%reclbﬂallyi %erfb;m\;\ig :Ffic)frll‘lég u n?oaf It ihEe
or ™48 Mech oPln e SRR b P e heseobty smanpsieosr
car boxy| soivetilite gimethyiforpiapdigs (DIMF), tetrahyldrofurdn (TRIF) Sdifethyisufekigaar y
Coupl T NG {GaB5 HexdHiathyl Bhosshbria Mamide EIMPT), 1,2-dimethoxyethane (DME),
dioxane, or others, or in a mixture of such solvents. Depending on the specific
process, the reaction temperature may be varied over a wide range and be, for
20 example, from about - 20 °C to the bailing temperature of the solvent or diluent. Also
depending on the specific process, it may be necessary or advantageous to add in a
suitable amount one or more auxiliary agents, for example a base like a tertiary
amine, such as triethylamine or diisopropylethylamine, or an alkali metal alcoholate,
such as sodium methoxide or potassium tert-butoxide, for adjusting the pH or
25 neutralizing an acid that is formed or for liberating the free base of an amino
compound that is employed in the form of an acid addition salt, or an N-hydroxyazole
like 1-hydroxybenzotriazole, or a catalyst like 4-dimethylaminopyridine. Details on
methaods for the preparation of activated carboxylié acid derivativgs and the formation
of amide bonds and ester bonds as well as source literature are éiven in various
30 standard references like, for example, J. March, Advanced Organic Chemistry; 4th
ed., John Wiley & Sons, 1992; or Houben-Weyl, Methoden der organischen Chemie
[Methods of Organic Chemistry], Georg Thieme Verlag. _
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adj usting_t the pH or 25 neutralizing an acid I's forne
| i ber at i nfpriniae ethes lipkage @ﬁh@ﬁomﬁqnon of compounds of the formulae IV and V

wheresin both E and G are hydroxy, under the conditions of the Mitsunobu reaction. In
such a reaction a hydroxy compound is activated by reaction with an azodicarboxylic

20 acid ester like diethyl azodicarboxylate (DEAD) or diisopropyl azodicarboxylate
(DIAD) and a phosphane like triphenylphosphane or tributylphosphane, and becomes
susceptible to nucleophilic substitution by, for example, a second hydroxy compound.
The reaction can usually be carried under mild conditions in an aprotic solvent like an
ether, for example tetrahydrofuran or dioxane, at temperatures from about 0° C to

25 about room temperature. Details on the Mitsuncbu reaction are given, for example, in
O. Mitsunobu, Synthesis (1981) 1 - 28, or in the examples below.

Protective groups that may still be present in the products obtained in the above
reactions are then removed by standard procedures. For example, tert-buty!

30 protecting groups, in particular a tert-butyl ester group which is a protected form of a
COOH group, can be deprotected, i. e. converted into the carboxylic acid group in the
case of an tert-butyl ester, by treatment with trifluoroacetic acid. Benzyl groups can
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support, and cleaving off the protecting group Fmoc,

b) coupling a compound of the formula V wherein Z' is hydroxy to the free amino

20 group,
c) coupling a compound of the formula IV to the intermediate attached to the resin by
reacting the groups E and G to give an ether linkage, for example coupling a
compound of the formuia IV in which E is hydroxy to the intermediate in which G is
hydroxy under Mitsunobu conditions in the presence of an azodicarboxylate and

25 triphenylphosphane, and
d) cleaving off the compound obtained according to steps a) through c) from the resin
by means of trifluoroacetic acid.

The resin or the linker used in this process may be of a type such that the carboxy

30 group in the compound of the formula VI which is coupled to the resin or the linker,
respectively, is transformed into an amide group C(=0)-NH,, for example a Knorr
Linker or a Rink amide resin.



The reaction can usually be carried under mld conditions in an aprotic
solvent |ike an ether, for exanple tetrahydrofuran or dioxane, at
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(1981) 1 - 28, or in the exanples below Protective groups that may still

be present in the products obtai ned i n4the above reactions are then
renoved by standard procedures. For exanple, tert-butyl 30 protecting
groups, in particular a tert-butyl ester group which is a protected form of -
a COOH group, can be deprotected, i. e. converted into the carboxylic acid
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convenyponal solution phase chemistry as well as according to the nmethods
of solid _phase chenmi stry which are well known, for exanple, from peptide
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wher ei N ZinHiidh i ik dedifed. 86cH 56 pia8fin%hd HAfbriRYR-particular thrombin (using
the same concentration of the inhibitor). The activity of the compounds of the formula
| can be determined, for example, in the assays described below or in other assays
known to those skilled in the art. With respect to factor Xa inhibition, a preferred
20 embodiment of the invention comprises compounds which have a Ki < 1 uM,
particularly preferably < 0.1 uM, for factor Xa inhibition as determined in the assay
described below, with or without concomitant factor Vila inhibition, and which
preferably do not substantially inhibit the activity of other proteases involved in
coagulation and fibrinolysis whose inhibition is not desired (using the same
25 concentration of the inhibitor). The compounds of the invention inhibit factor Xa
catalytic activity either directly, within the prothrombinase complex or as a soluble
subunit, or indirectly, by inhibiting the assembly of factor Xa into the prothrombinase
complex. With respect to factor Vila inhibition, a preferred embodiment of the
invention comprises compounds which have a Ki < 10 pM for factor Vila inhibition as
30 determined in the assay described below, with or without oonéomitant factor Xa
inhibition, and which preferably do not substantially inhibit the activity of other
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c) coupling a conpound of the formula IV to the internmediate attached to
the resin by reacting the groups E and Gto give an ether |inkage, for
exanpl e cow@lmagifa conpound of the fornula I'V in which Eojspdighooxy to the
intermediate in which Gis hydroxy under M tsunobu condltlons I'n the
presence of an azodicarboxylate and 25 triphenyl phosphane, and d) cleaving
of f the conmpound obtai ned according taasteps a) through c) fromthe resin
by neans of trifluoroacetic acid. The resin or the linker used in this

rocess d e tfhat t 3 in the conmpound of
Ito he for nﬁ%te%?e%y@xéﬁfgl %&H‘hn%dtﬂﬁn&&'gr‘f’%?e 'ﬁgg '?’h%é?& de?'é%‘f)ect i vely,

i s transf(osingthe same soncentration obthe itkibitdr).NH2, for exanple a Knorr  Linker
or a Rink am de resin. WD 01/ 32611 PCT/ EPOO/ 10395 41 In general, a
reaction m xture containing a final conmpound of the formula I or an

i nt er mediBecause ofwelr ¢attormXa add/or facttsrayilEidhibittry detivigiiele dofnpolfds Ileh'ef I ed by

custo esses@% totho skllledlg@éheat. For .exa

synt hrerg' ?%ﬁ ﬁﬁ fia} Pharmaceiog) %V%§PW5° § WhigB fre awt §°such as

crystall Ie?(a forqmmtr@wm&oéguxaﬁoﬂ\(ef BiSod BREMgY bBA fiBARIPSISBAG forl | qui d

chromato h PLC%1 or o%’t}er net hods  of separation based, for

exanpl e, ﬂﬁé%éy ropRyays of ok aardipygseyfar disordersopound. Sinilarly,

wel | knomoﬁm‘obmhéuisba@é?s OvBstehBsée) harpmpoDAas bPBifbdmula VEmd ey be used
d of the invention. 10 The conpounds of the

pr esnt PRYSHIOBlSAI RiSr B S80S AR DAl BRI e TSteroA i BTaI, e
acti vipy p@éfei‘rdlﬂy @ rﬁeﬂn@wmaﬁ 3 paflicar? wmnéﬁézé@?ha&a%adﬁ&ms fo??ﬁé?ép)?” la. In

particul ar, the are hig é ive I nhibitors factor Xa. The
speci f i c 9 BFIRRY lﬁf@f‘@éﬁ@" ﬁﬁﬂﬁl"‘t"ﬁ?ﬁe‘i entheirawmor immixtures with mest antially

i nhi bi t  GABtE b It the féFm at;iwrmaéewcat 8ratibRY Whichhdrit'dhteral G104
R oy

coagul ati on and/or the fibrinolysis ose Inhibirtionis not

desired, Pémerakawmaﬁoaﬁa W%’ﬂa‘m?ﬁ%W?lcénﬁtﬂﬂemhﬁbﬁffﬁﬁwﬁum ng the
same Con%ﬁf&habf aNeddt oh@%obﬁ%bh&bﬂﬂefoma@%hﬂlbhfti’ gﬂils.antss icaf iR of the

f or mul can be_determ ned, for exanple, ssays bel ow or
in ot p,g r sggg godor its prodrugs in addition to customary pharmaceutically acceptable carrier

substances and/or additives.

The present invention therefore also relates to the compounds of the formula 1 and/or
their physiologically tolerable salts and/or their prodrugs for use as pharmaceuticals
20 (or medicaments), to the use of the compounds of the formuia | and/or their
physiologically tolerable salts and/or their prodrugs for the production of
pharmaceuticals for the inhibition of factor Xa and/or factor Vlla or for influencing
blood coagulation or fibrinolysis or for the therapy or prophylaxis of the diseases
mentioned above or below, for example for the production of pharmaceuticals for the
25 therapy and prophylaxis of cardiovascular disorders, thromboembolic diseases or
restenoses. The invention also relates to the use of the compounds of the formula |
and/or their physiologically tolerable salts and/or their prodrugs for the inhibition of
factor Xa and/or factor Vlla or for influencing blood coagulation or fibrinolysis or for
the therapy or prophylaxis of the diseases mentioned above or below, for example for
30 use in the therapy and prophylaxis of cardiovascular disorders, thromboembolic
diseases or restenoses, and to methods of treatment aiming at such purposes
including methods for said therapies and prophylaxes. The present invention



known to those skilled in the art. Wth respect to factor Xa inhibition, a
preferred 20 enbodi nent-of the invention conprises conpounds which have a

K9 I NM  pasdipssstharly preferably s 0.1 NM for factor Xgahdsbd on as
determined in the assay described below, with or w thout concom tant

factor VI la inhibition, and which preferably do not substantially inhibit’
the activity of other proteases involve@d in coagulation and fibrinolysis
whose inhibition is not desired (using the same 25 concentration of the

i nhibitor), .The conpounds of the jnvention.inhibit factogr Xa catalytic '
acti vity HERRILR IR 10 Pipateulical prkearalions fornarmaseicalSampaniions o) ubi o
SUbfﬂ' t hbgvhitmdmmajiﬁtdmaﬁé\)zvyva Bfolht ofred :éd&?oﬁef tlbhcpéf tﬁégdr?{ulé@aﬁd?éro ]Ehe g
pr ot hr onbi_pase ., conpl ex respect to factor, Vila inhibition, a preferre
enbodi nent'gcﬂ%vwn_@g@hw%rﬁh{% Sl oS pEAdiaRTBSdgitionrio RAvstoman: <_ 10 pM
for fact orphdhacdulibaily ddcaptable Sdiriélct @ Bhé8FmbPe bhamiiteatically acédpiasle el ow.
with or _w thout concomtant factor Xa inhibition, and whicth preferably do
not subSt &AfriefsHhstaReRsPrexcipients apd/pr guxiiary sukstanqgeser additiyes. pCT/ EPOO 10395

42 proteases involved in coagulation and fibrinolysis whose inhibition is
not desired usi ng the same concentration of the inhibitor). Because of

thei r factihe pharmacsuticals sendie agministered prally, for example iy theferm efiplisinds of t he
5 formul a € AHISts ' I ' '

Ui tabl ¢, {ASSTIERRH BT R i, s, M B o S

cl otting) sakons. syrups| 9@ulsiangedsHsRension of WP&@W'H‘%@%MH?‘B&@@. of , for
exanpl ' f edéﬁmé &.@@ﬁ{g@ ' ' ?gg? ; tgnoses.
The coﬁ%oﬁ%ﬁgvﬁaﬁﬁgis?grw acljjsgﬁgd'[aﬂé?r physi ‘(ﬂtga?d(’:@f y 8?%%{%?%&3& ts
and t hei r Pgrestieratis fer-axample intiavereush inttamussilgey or sulscutangousixbinthe o

mamal s, b | to: : E%pb& j or

pr ophyl ax?és?ﬁ' %"gﬁégnﬁgﬁ'éﬁﬁ%ﬁﬁgﬁﬁg%@ﬂgﬁ m:&gpﬁ?x%n{%d;?ﬁ&rsgng th one
anot her oPergytaneeuslyortanicaliyaforrasampele dathefoem of aintraenrts.daldionsornit ent eral

or _Par enRthesAi Nl physD for ALY i nd RN BerdbbisAG ale) GAANL T Luent - an

effective anouht of at one npoun ormu or its
physi ol®gically tolerable 15 salts and/or its prodrugs in addition to

cust omar y TRE phaRR&eEUHER)  pripatafiend Sbfdindto ths inveRtit bR J5repardB 8" addi tives.

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 tolerabie salts and/or its

20 (their) prodrugs. For the production of pills, tablets, coated tablets and hard gelatin
capsules it is possible to use, for example, lactose, corn starch or derivatives thereof,
tale, stearic acid or its salts, etc. Carrier substances’for soft gelatin capsules and
suppositories are, for example, fats, waxes, semisolid and liquid polyols, natural or
hardened oils, etc. Suitable carrier substances for the production of solutions, for

25 example injection solutions, or of emulsions or syrups are, for example, water, saline,
alcohoals, glycerol, polyols, sucrose, invert sugar, glucose, vegetable oils, etc.
Suitable carrier substances for microcapsules, implants or rods are, for example,
copolymers of glycolic acid and lactic acid. The pharmaceutical preparations normally
contain about 0.5 to about 90 % by weight of the compounds of the formula | and/or

30 their physiologically tolerable salts and/or their prodrugs. The amount of the active
ingredient of the formula | and/or its physiologically tolerable salts and/or its prodrugs
in the pharmaceutical preparations normally is from about 0.5 to about 1000 mg,



The present invention therefore also relates to the conpounds of the
formula | and/or their physiologically tolerable salts and/or their
prodrugs feodsgsids pharmaceuticals 20 (or nedi canents)pe T yse of the
conpounds of the formula | and/or their physiologically to erab salts
and/or their prodrugs for the production of pharmaceuticals for the

i nhibition of factor Xa and/or factor 4k la or for influencing blood
coagul ati on or fibrinolysis or for the therapy or prophylaxis of the

di seases prgf Iﬂt?or thg@%‘%lﬁmlﬁw %or exanpl e for the production of

pharnaceutlca erapy and prophyl axis of cardi ovascul ar
di sorders, thronboenbolic di seases or restenoses. The invention al so

%ﬁ'y‘;‘f o oy J’?f;”?i:%ﬁa%fi’gﬁ é %ﬁ}h%:mbﬁ@f? s P RRIAN ! bi ¢ on o

Xaceept rad toi ieresubt am[ade&
f?‘t:)f' |0:15>I ):é ot ‘:{so sango fggl’lﬂgs OI|Or0 hyl aitlagcbsfldbdgn seasgtsageg'zl oned
above or ge‘fa ol orane%? Eﬁ5 é'ﬁf ‘quﬁ@pf%g S5y ﬁ'ﬁ'k)egﬁ?'afﬁhyl axis of
cargl gvabmdeas Imbrmantsewettmgfagentsoemh ke, eﬁnumefpresewaweenozes]c and tg
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. one glr H'}DeH annslgeutlcall acce@Ia bI e carrier substances or
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| acquer ed_t coat ed {991@@ granul es, hard and soft gelatin

capsul es P qg\{qrglhghargﬁca profilg of ke PQGF%EU%PFQHW%%E@T m xt ures.
Admi ni st erdrhple, a HyHIPPEBAT confpbtndlviith QSh&?érfdxfﬂndh%f dcfi6h ?‘HX e for exanple

inth fornhpf sy |'sé,Btorles or parenterally, for exa I ntravenously,

i nt r alis £9fNRINeg With'a lepgracting sempgund of lower P?‘Sf‘?ﬁf thelﬂﬂx&ﬂtfy permjted witbns or

i nf usi onrespbuanﬁs chdité bpsutititients m'tﬁ@b@rﬂ%ﬁ%ﬁrﬁsséf%'é orftila PAloW!4 t‘égf'eg o
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and thus allows the selection of such desired compounds. Furthermore, in addition to
at least one compound of the formula | and/or its physiclogically tolerable salts and/or

20 its prodrugs, the pharmaceutical preparations can also contain one or more other

therapeutically or prophylactically active ingredients.

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



15 The pharnmaceutical preparations according to the invention are prepared
In a manner known per se and famliar to one skilled in the art,

phar maceut i cceptabl e inert inorganic and/or orga rs being
used in addﬁ?*g%m?ﬁ the conmpound(s) of the formula I- QyﬁWﬁﬁﬁgb their) _
physiologically tolerable salts and/or its 20 (their) prodrugs For the
production of pills, tablets, coated ta#8l ets and hard gelatin capsules it
is possible to use, for exanple, |actose, corn starch or derivatives
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90 % by \A/ellght of the conpounds he fornmula |I and/or 30 their

physi ol ogF®APr § ¥ rug fhar fsﬁ?%"éﬁ@)’é@??ﬁ%ﬁt'@m therefolnount of the
active ingredient of the formula | and/or its physi ol ogically tolerable
salts and/or its prodrugs in the pharnaceutical arations nornally is
fr om aboufopd 5‘°F§P %ﬂf’mf’q‘fﬂd %\%mffr@%eifaﬂé?ﬁ%mgme@ggmcwe freferably
from appubxample, an%ﬂsorbérsaﬂﬁbrhbeémbﬂldd&a%% o Bomplicatidhent s of the
formul a | and/or their g ZSI ol ogi cal | y acceptable salts and/or prodrugs

and to caPpyesiated,for Wit iNfRCIPARE SWIGERA | hei‘?f"B‘P@Hﬁq%ﬁ RPresdM cont ai n

addi ti Veslrﬁlﬁﬁf?orﬁéan 20 b@ﬁé%'t@red‘ubb |aﬁﬁﬁﬂan‘ﬂ‘h§lof¥ I@Bbétﬁge's Eth‘ﬁiB%" &Fspecific
| ubricants, wetti nﬁlpa ents stabilizers, emulsifiers, ﬁreservat [ ves

sweet ener 9isopdars forpe treatment or Prgphylaxis ef whichitae cempe f4he farmuds
buffer sphshancedard eérbﬁél%ea&%ééasb' %?B&rdﬁgiﬁfﬂr&oho BngiR pB¥oRS, a d e pot

effect, salts for altering t osnoti ¢ pressure,_ coatlng _'ggnts or )
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| and/ or  IeWpirktoPyissediiyhiidrife, rRlifofgirPraRide! Stroke i isddifinktedl Odr Ugs. 1N
case a pharmaceutical preparation contains two or. nore
intravascular clotting disorder. Examples of related complications associated with
surgery are thromboses like deep vein and proximal vein thrombaosis which can occur
following surgery. In view of their pharmacological activity the compounds of the
20 invention can replace or supplement other anticoagulant agents such as heparin. The
use of a compound of the invention can result, for example, in a cost saving as

compared to other anticoagulants.

When using the compounds of the formula | the dose can vary within wide limits and,

25 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 dosage can be established

30 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 about 0.01 to
about 100 mg/kg, preferably from about 0.1 to about 50 mg/kg, in particular from



conmpounds of the fornmula | the selection of the individual conmpounds can
aimat a specific overall pharnmacol ogical profile of the pharmaceutical

prepar at i owo diBs11 exanpl e, a highly potent conpound w t hP@r{éﬂﬁﬁﬁs% duration
of action may be 15 conbined with a | ong-acti ng conpound of | ower potency.

The flexibility permitted with respect to the choice of substituents in
t he compounds of the fornula 1 allows 48 great deal of control over the
bi ol ogi cal and physi co-chem cal properties of the conpounds and thus
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advantageously as a probe to detect the location or amount of factor Xa and/or factor
Vlla activity in vivo, in vitro or ex vivo.

20
Furthermore, the compounds of the formula | can be used as synthesis intermediates
for the preparation of other compounds, in particular of other pharmaceutical active
ingredients, which are obtainable from the compounds of the formula |, for example
by introduction of substituents or modification of functional groups.

25
It is understood that modifications that do not substantially affect the activity of the
various embodiments of this invention are included within the invention disclosed

herein. Accordingly, the following examples are intended to illustrate but not limit the
present invention.
30



10 exanpl e, cardi ovascul ar disorders, thronboenbolic diseases or
conplications . associated, for exanple, with infection or surgery. The
conmpounds OfyoldiB2¢#f €sent invention can al so be used to fegHPFMES

i nflammatory response. Exanples of specific disorders for the treatnment or
prophyl axis of which the conpounds of the formula | can be used are '
coronary heart disease; nyocardial infdfction, angina pectoris, 15 vascul ar
restenosis, for exanple restenosis follow ng angi opl asty |ike PTCA adult
respirat OFY( m fal ress syndronme, nulti-organ failure, stroke and

di sseni natéd "Piftravascul ar clotti ng di sorder. Exanples of rel ated
conplications associated with surgery are thronboses |ike deep vein and

pr oxi mal t.n thronbosi,s which can occur follow ng surgery. In view of

t heir phaxﬁhfﬁi’f OnELiSedc i vity the conpounds of the 20 invention can

repl ace or suppl enent other anticoagul ant agents such as heparin. The wuse
of a co%pgggnd. of the invention can result, for exanple, in a cost saving as
conpar € Bfer anti coagul ants. Wen using tlﬁgconpounds of the fornmula I
the dose tathBUgty Within wide limts and, 25 aguis customary and is known
to the ph?sscié_gé_an, isS to be suited to the indivi | conditions in each

i ndi vi duaP'Ugemethangenends, for exanple, on t peci fic conmpound

enpl oyed, Dafthyi2obidhtbosylated severity of the di e to be treated, on the
node and _t he schedul.e of adm nistration, or on whether an acute or chronic
condi t i onDjiSoRIP taéad'%&’ﬁﬁfteher prophyl axi s i ®Wdrried out. An appropriate

dosagetaN, NeDifdpAspylcaRssdiididg/si ng clinical appygaches well known in the
medical art. In genéral, the daily dose for achieving the desired results

n
in an aduNeN-Rilsgpropy-Nisthaminel i s from about Z¥EAL to about 100 ny/ kg,

pr ef er abl M N-DietiyFedmdidet © about 50 ng/ kg, ipnparticular from WO 01/32611
PCT/ EPOQO 10395 46 about 0.1 to about 10 ng/ kg I\ji n each case in ng per kg
of body weirgethylsuliexideai |y dose can be divi de®MS0) particular in the case

of the adnigthgihichphdlimeof relatively large amowghg, into several, for
exanpl e art admnistrations. As usual, depending on individual

2, 3 or 4
behavitt 9‘[':"1'19&9"36@9 RYsHPONYlo devi ate upwar dEMSE 5 downwards from the

dai |y dosq-pytbedepdotridzai@npound of the forml gggican al so advant ageously
be used as an anti coagul ant

Methanol MeOH
2,24 6,7-Pentamethyldihydro-~
benzofuran-5-sulfonyl PBF
20 Tetrahydrofuran THF
Trifluoroacetic acid TFA

O-{(Cyan(ethoxycarbonyl)methylene)amino)-
1,1,3,3-tetramethyluronium tetrafluoroborate TOTU

25 When in the final step of the synthesis of a compound an acid such as trifluoroacetic
acid or acetic acid was used, for example when friflucroacetic acid was employed to
remove a tert-butyl group or when a compound was purified by chromatography
using an eluent which contained such an acid, in some cases, depending on the
work-up procedure, for example the details of a freeze-drying process, the compound

30 was obtained partially or completely in the form of a salt of the acid used, for exampie
in the form of the acetic acid salt or triflucroacetic acid salt or hydrochloric acid salt.



out side an individual. For exanple, an effective ambunt of a conpound of
the invention can be contacted with a freshly drawn bl ood sanple to
prevent coggHhaidipn 10 of the blood sanple. Further, a Cpé‘??ﬂbﬂ?oﬁg t he
formula | and its salts can be used for diagnostic purposes, for exanple
inin vitro diagnoses, and as an auxiliary in biochem cal investigations.
For exanple, a conpound of the fornul 48] can be used in an assay to
identify the presence of factor Xa and/or factor Vila or to isolate factor

Xa and/ f I Vi Qe tanti;al Ly. purifi A conpound of the
I nventi oﬁ‘@ﬁﬁ%g (PXJ‘I'QB@F%%%&%@L@é%&u{@?’%g&?sot ope, and the

| abel ed ciotoropheriyetnbxyibehzarhide Xa and/or factor Vila is then detected
using a routine nethod useful for detecting the particular |abel. Thus, a
conmpound of the formula | or a salt thereof can be used advantageously as
a probe to de ( anount of factor Xa and/or factor Vila
activity in vivo, vitro or ivq_.' 20 Furtherfyore, the conpounds of the
formula I can be S| INer I ahes or the preparation of

ot her compounds, parfi c®ar of OfherYpha mac%utib'blg active ingredients,
whi ch are obtai nablC¢ fromthe conmpgndsdof the Tornula |, for exanple by

i ntroduction of substituents or nodi f@catNlda of functional groups. 25 It is
understood that nodifications that do not substantially affect the activity
of the® various enbodinents of this invention are included within the

I nventio [ rej @i . | . are
vent iy SrSE4RR 081 B TABH St B VP S RRIBBR 1 5061
PCTI EPCODIZB3%mol/d)y was coupied withtBooavg of Fmos-ArgBbe): iAtBe presends 6f 15£mg- But vl
t Bu Dchgﬁrcgpst Gai% DCM . . . .
of HOBt an mg of DIC in 3 ml of dry DMF. Coupling was continued overnight at
room temperature and was repeated for additional 2 h. The functionalized resin was
10 Fmoc-deprotected by reaction with 50% piperidine in DMF for 15 min. The
unprotected resin was washed and coupled with 183 mg of 3-hydroxy-4-nitrobenzoic
acid in the presence of 152 mg of HOBt and 176 mg of DIC in 3 ml of dry DMF for 3 h

at room temperature. The resin was washed with DMF, MeOH and DCM and dried in

vacuo for 3 h. The dried resin was washed with anhydrous THF and mixed with 267
15 mg of triphenylphosphane and 201 mg of 2-(2,4-dichlorophenyl)ethanol in 2 ml of
anhydrous THF. The suspended resin was cooled in a refrigerator for 20 min and
mixed with 180 pi of DEAD dissolved in 1 mi of THF. The mixture was coupled for 15
h at room temperature. The resin was washed with THF, DMF, MeOH, DCM and
cleaved with TFA/water (95/5) for 2 h at room temperature. The solution of the final
20 product was filtered off and the filtrate was evaporated to dryness. The residual
product was lyophilized from a mixture of acetonitrile and water. The lyophilized solid
was purified by HPLC and the final product characterized by electro-spray mass (ES-
MS) spectrometry.
MS: 511 (M+H)*
25
Example 2: (S)-4-Amino-N-{1-carbamoyl-4-guanidinobutyl)-3-[2-(2,4-
dichlorophenyl)ethoxy]benzamide



D et hyl azodi carboxyl ate DEAD Diisopropyl azodi carboxylate DI AD 10

N, N -Dii sopropyl carbodiimde DIC N, N D isopropyl-Nethylam ne D EA

N, N- Di et hyy{d efd3p¢7i de DVF - Di met hyl sul f oxi de DMSO N Et hydFisoRfagabs ne NEM 15
9- FI uorenyl net hyl oxycar bonyl Fnoc N Hydroxybenzotriazole HOBt Met hanol
MeOH 2, 2, 4,6, 7- Pent anet hyl di hydro benzof uran-5-sul fonyl PBF 20
Tetrahydrofuran THE Trifluoroacetic 8 d TFA

O ((Cyan( et hoxycar bonyl ) met hyl ene) am no) 1,1, 3, 3-tetranethyl uronium
tetrafl uoroborgte TOTU 25 \?/men in the final step of the synthesis of a
conpound an aci d hy as F' i ORpacetic acid orN&cetic acid was used, for
exanpl e when trif ‘ ' Herrp oyed tojl renove a tert-butyl

s : NOgr y using an el uent
whi ch cont ai ned su an acid, in soje cfses, dePlendi n§ on the work-up
procedure, for exanple the details ofpd TNHeze-dryi ng process, the conmpound
30 was obtained partially or conpletely in The formof a salt of the acid
used, for exanple in the formof the acetic acid salt or trifluoroacetic

201 5ot NSt iihd oS Sulend P SRS S50 B e 2 e ©
di chl or oaeipsuhd o iHelresinathiedtesinWastrixed wilh'd0imdlohkiiNcRloride and 300 pit
5 .of acetic acid in 2.5 ml of DMF. The suspended resin was agitated at room

temperature for 8 h. The resin was washed, dried and split into three parts. One part

was cleaved and processed as outlined in Example 1 to give the title compound. The

second and third part were used in Examples 3 and 4.

MS: 481 (M+H)"

10 '
Example 3: (S)-4-Acetylamino-N-(1-carbamoyl-4-guanidinobutyl)-3-{2-(2,4-
dichlorophenyl)ethoxylbenzamide

o
Cl HN

15

The second part of the resin obtained in Example 2 (105 mg) was washed with DCM
containing 10% DIEA and coupled with a mixture of DCM and acetic anhydride (1/1)
at room temperature for 15 h. The resin was washed, dried, the final product cleaved
off and processed as in Example 1.

20 MS: 523 (M+H)"

NH,

Iz

Example 4: (S)-N-[4-(1-Carbamoyl-4-§uanidinobutylcarbamoyl)-2—[2-(2,4-
dichlorophenyl)ethoxy]phenyl}succinamic acid



Cl 00 NH2 5in areaction vial 300 ng of Tentagel (r) resin functionalized
with Rink linker (loading 0.28 mol/g) was coupled with 600 ng of FnocC
Arg(Boc) 2 wo diBssipr esence of 151 ng of HOBt and 172 ng fdrkdosbses 3 . of
dry DMF. Coupling was continued overnight at roomtenperature and was
repeated for additional 2 h. The functionalized resin was 10

Frnoc- deprotected by reaction with 50%59 peridine in DMF for 15 mn. The
unprotected resin was washed and coupled with 183 ng of

3- hydr oxy-4-ni trobenzoic acid ingthe presence of 152 ng of HOBt and 176 ngy
of DICin 3 m of dry for 3 hlf at roomtenperature. The resin was
washed wi th DVMF, MeOH an wd TyHed in vacuo for 3 h. The dried resin
was washed w gl anhydrous
tri phenyl phospghane and 20
anhydrous THF. T

-(2,4-dichloropggnyl )ethanol in 2 m of

< wﬁ cool ed in/g*refrigerator for 20 mn
and mxed wth 18% ‘ 3 | OFNIGHE. The m xture was
coupled for 15 h At room tenperat e. he resilH was ®ashed with THF, DV,
MeOH, DCM and cleaved with TFA/ waterg ﬁ‘)f for 2 h at roomtenperature.
The solution of the final 20 product was fitftered off and the filtrate was
evaporated to dryness. The residual product was |yophilized froma m xture
of acetoLH_‘tri_IEfﬁ and ter. The I%,ophi l'ized solid was purified by HPLC and
the finallNpiRjErRart ehthedesisabiaivedin Example 8-(116 ma) wascoupled with 160 mg

spect r omef siecidianiydridedndlogously a5 dbeBlisedir . i

(S)-4- Am no- N-(1- clg}gdbkarmyl z? gﬁlgni di nobutd’zyiIn)E-X?::‘rn ée_ i&;ﬁe resin was washed,

di chl o oﬂﬂ%ﬁ#éhﬁé"ﬁ?'] RrefyetHeavedofiendiredessed-asimExamelen, 49 O / H2N NH
HON"' M$580.9 (M+H)*

Example 5: (S)-4-Bromo-N-(1-carbamoyl-4-guanidinobutyl)-3-[2-(2,4-dichlorophenyl)-
ethoxy]-5-hydroxybenzamide

10
OH
Ci Br NH
H
Cl (o) H
o) NH,

Rink resin (500 mg; loading 0.3 mmol/g) functionalized with Arg(Boc), was coupled
with 176 mg of 3,5-dihydroxy-4-bromobenzoic acid in the presence of DIC (110 mg)

15 and HOBt (78 mg) in DMF. The resin was then washed and treated with a 30%
solution of benzyltrimethylammonium hydroxide in DMF for 1 h. The resin was
washed with DMF, 10% acetic acid in DMF, DMF, and DCM and dried in vacuo for 3
h. The dried resin was washed with anhydrous THF and mixed with 0.2 mmol of
triphenylphosphane and 0.2 mmol of 2-(2,4-dichlorophenyl)ethanol in 2 ml of dry

20 THF. The suspension of the resin was cooled in a refrigerator for 16 min and 50 pl
(0.2 mmol) of DIAD in 0.5 ml of dry THF were added. Coupling was continued
overnight at room temperature. The resin was washed with dry THF and the coupling



H Cd O NHZ This conmpound was prepared as outlined in Exanple 1. Before
cleaving the final conpound fromthe resin, the resin was m xed with 210
ng of tin chlgwmpggiand 300 NI 5 -of acetic acid in 2.5 PJoralpadAfses The
suspended resin was agitated at roomterrperature for 8 h. The resin was
washed, dried and split into three parts. One part was cleaved and
processed as outlined in Exanple 1 to §lve the title conpound. The second
and third part were used in Exanples 3 and 4. Ms: 481 (MtH); 10 Exanple 3:

S)-4-A
(it or oo bdfedid LBROABIBH! b RNEUAL ARG, WedehdidoMpraguct, | o
15 The secme@aﬁandprqmsee}asnuthnedirr@gammeﬁxarrpl e 2 (105 ng) was vvashed

wi t h DCM rlsgs}dﬁ(ah{l 10%DIEA and coupled with a m xture of DCM and acetic
anhydr i deNEé) roomtenperature for 15 h. The resin was washed, dried,

t he final product cl eaved off and processed as in Exanple 1. 20 Ms: 523

(9N (% FRRBe (s-(-Garamevkagupniingbiiy) 37 2 4 dihiprpphenyethon -

di chl or ophydrpky-dirhethylbphzamgidesucci nam ¢ aci d WO 01/ 32611 PCT/ EPOO/ 10395 50

(ONONO
H
Cl NH
. H '
Cl o
07 NH,

10 Rink resin (239 mg; loading 0.43 mmol/g) functionalized with Arg(Boc), was coupled
with 106 mg of 3,5-dihydroxy-4-methylbenzoic acid in the presence of DIC (85 mg)
and HOBt (80 mg) in DMF (1.5 ml). The resin was then washed and treated with a
15% solution of benzyltrimethylammonium hydroxide in DMF for 45 min. The resin
was washed with DMF, 10% acetic acid in DMF, DMF and DCM and dried in vacuo

15 for 4 h. The dried resin was washed with anhydrous THF and mixed with 145 mg (0.5
mmole) of triphenylphosphane and 25 pl of bistrimethylsilylacetamide in THF and
kept at room temperature for 1 h. In a separate vial a mixture of 100 mg (0.2 mmol) of
2-(2,4-dichlorophenyl)ethanol and 100 i of DIAD in dry THF was prepared. The
reaction mixture was added to the resin which had previously been cooled in a

20 refrigerator for 10 min. Coupling was continued at room temperature overnight. The
resin was washed, dried and the final product cleaved off and processed as outlined
in Example 1.
MS: 496.1 (M+H)*

25 Example 7: (S)-2-Amino-N-{1-carbamoyl-4-guanidino-butyl)-5-[2-(2,4-
dichlorophenyl)ethoxy]benzamide



Cl / HNNH ODcty Or'-~N"J~HN-12 d 0 0 NH2 The third part of the
resin obtained in Exanple 2 (116 ng) was coupled with 160 ng of succinic
anhydri de weoahsgausly as described in Exanple 3. The resp@rgiqy@shed, 5
dried, and the final product |eaved off and processed as in Exanple 1. MS:
580.9 (M+H)' Exanple 5:

(S) - 4- Bronp- N- ( 1- car banoyl - 4- guani di nd2ut yl ) - 3-[ 2- (2, 4- di chl or ophenyl ) -

et hoxy] - 5- hydroxybenzamide 10 OH C Br NH i NOHN .1k NH2 C 0 O rNH2
Rink resin (5 ng; loading 0.3 nnnkﬁg) functionalized with Arg(Boc)2 was
coupled wth of 3, 5- diAydyOXy<4- br omobenzgic acid in the presence
of DIC (110 np) g) Hn DVF. The {lesin was then washed and
treated with a 30 FEMRY ' 5pg1hydroxide in DMF for
1 h. The resin wasA;washed with DVHl 10% aceti cHacid “n DVF, DMF, and DCM
and dried in vacuo #or 3 h. The er ﬁn was washed wi th anhydrous THF
and mixed with 0.2 mol of triphenyl phosphdne and 0.2 mmol of

2-(2,4-dichl orophenyl)ethanol in 2 m of dry 20 THE. The suspension of the
resin maiﬁcooled in arefrigerator for 16 mn and 50 p (0.2 mmol ) of DI AD

in 0.5 niRigk ey (3pRmgideading 43 musiia) fungtianslizedwith ﬁmxlaoc)zw@&mp!echt room
Exanpl e askbd ahé reBtddWilh 4 15% solution of benzyltrimethylammonium hydroxide in

DMF for 60 min. The resin was washed with DMF, 10% acetic acid in DMF, DMF and

DCM and dried in vacuo for 4 h. The dried resin was washed with anhydrous THF

and mixed with 534 mg (2 mmol) of triphenylphosphane, 422 mg (2 mmol) of 2-(2,4-

10  dichlorophenyl)ethanol and 400 pl (2 mmol) of DIAD in dry THF. The mixture was
kept ovemight at room temperature. The resin was washed and treated with 415 mg
of tin dichloride monohydrate in 2 mi of DMF and 0.5 ml of trifluoroethanol. The

reduction was continued overnight at room temperature. The resin was washed,

dried and the final product cleaved off and processed as outlined in Example 1.
15 MS: 481 (M+H)"

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

20 Example compounds of the formula la:

Ci RY
T O
‘ o NI\/\ﬁ NHZ ia
(o}

0% “NH,

25



5 Exanpl e 6:
(S)-N-(1-Carbanoyl - 4- guani di nobutyl)-3-[2-(2, 4-di chl orophenyl ) et hoxy] - 5-
hydr oxy- 4- niygwlseapzanmide H C OH N-12 C OO0 rNH2 10?&/!51460/?554 n (239
ng; loading 0.43 mol/g) functionalized with Arg(Boc)2 was coupled with
106 nmg of 3, 5-di hydroxy-4-nethyl benzoic acid in the presence of DIC (85 ng)
and HOBt (90 ng) in DM (1.5 m). The r@sin was then washed and treated
with a 15% solution of benzyltrinethyl ammoni um hydroxi de in DVF for 45
mn. The resin was washed w.yh DVF, 10% aceticmsg' i\n DVF, DVF and DCM
and dried in vacuo 15 for 4 . The dried resin hed wi t h anhydrous
THE and mBsathpleé 8h 145 ng (OH5 mmole) of tri ph43y2 phosphane and 25 pl of
bi stri met hyl si Ié/éacet am de in, THE and kept at ‘g%omtenperature for I h. In
a separat &CGMA€ Y ni xture of 8o ny (0.2 nmol)
2- (2, 4- di Biapipwhenyl ) et hanocHaed 100 pl of DI Ag2ia dry THE was prepared.
The re cté'a‘on m'x%ure was added to the resin whj (‘7h had previously been
cool ed Pn Exeowple &1 ger at or 10 min. Coupl i was continued at room
tenperature overni ght The resin was washed, dried and the final product
cl eaved off and processed as outljned in Exanple 1. Ms: 496.1 (MtH) + 25
Exanpl e 7:EXemplecompeinds of he.tormuia! - 4- guani di no- butyl ) - 5-[ 2- (2, 4-
di chl orophenyl ) et hoxy] benzanm de WD 01/ 32611 PCT/ EPOQ 10395 52 C / \ N -12
O HNH2 d OON-12 Rink resin (306 ng; |oading 0.43 nmmol/Q)

F as coupled wth ﬁ46 ng of

functionalized wi Ar g (RSs
5- hydr oxy- 2-nit zoi ¢ acj thg presence iDI C (136 ng) and 5 HOBt
(140 ng) in DW 3Q (3 S ﬁ ﬁ The reggn was then
NN
' © O™ 'NH, '

10
R® MS (M+H)*
Example 12 H 399.2
Example 13 CHa 4132
Example 14 CHz0 429.2
15 Example 15 NO2 4443

Example compounds of the formula lc:

(-]
0 N N~ NH, Ic

0 2
20
R® MS (M+H)"
Example 16 H 412.2
Example 17 CHs 426.2
Example 18 CH30 442.3

25 Example 19 NO2 457.3



washed and treated with a 15% sol uti on of benzyl tri nmet hyl ammoni um hydr oxi de
in DWVMF for 60 mn. The resin was washed wth DVMF, 10% acetic acid in DWVF,
DMF and D@ @nskifiri ed in vacuo for 4 h. The dried resing 0 gd with
anhydrous THE and mixed with 534 ng (2 mmol ) of triphenyl phosphane, 422 ng
(2 mol) of 2-(2,4 10 dichl orophenyl)et hanol and 400 pi (2 mmol) of DIAD in
dry THE. The m xture was Kkept overni at roomtenperature. The resin was
washed and treated with 415 ng of tin dichloride nonohydrate in 2 nml of
DMF and @xamiple 26 trifluorogpganol . The reducis was continued overni ght
at roomtenperature. The resin was washed, dried and the final product

cl eaved off and processed as outI ined in Exarrpl e l. 15 Ms: 481 (M+H) +

Anal ogou S he foll ow ng exanpl e conpounds were
preparedgxg"{p%xgrrp?e coer%oun S o IE’he formulala: C / Ra~Cy O NHT H2
la O 0O NH2 25 WD 01/32611 PCT/EPOQ 10395 53 Re M5 (MtH)® Exanple 8 H
432.2 Exanple 9 CH3 4 Exanpl e 10 CH30 462.3 5 Exanple 11 NO2 477

Exanpl e conpo oft aIb RbH OHHNHZIb NI1)Y NOO NI-12
NHz Id

R MS (M+H)*
Example 21 H 443.3
Example 22 CHs 457.3
10 Example 23 CH30 473.3
Example 24 NO, 488.3
Example 25 NH; 458.3

Example compounds of the formula le:

15
RS
H NH
O N NJ\NH2 le
CF, 0 I\/\ :
0” °NH,
R® MS (M+H)*
Example 26 H 466.3
20 Example 27 CHs 480.3
Example 28 CHs0 496.3
Example 29 NO2 511.3
Example 30 NH: 481.3

25



10 Ro M5 (M+H)' Exanmple 12 H 399.2 Exanple 13 CH3 413.2 Exanple 14 CH30
429.2 15 Exarrpl e 15 NO2 444.3 Exanple conpounds of the formula lc: R | H
O/ Y NH Nyoldrskéer 0 0 rNH2 20 R M5 (MrH) + Exanpl e 16#1%@ Exanpl e
17 CH3 426.2 Exanple 18 CH30 442.3 25 Exanple 19 NO2 45 1/532611
PCT/ EPOQ' 10395 54 Exanple 20 NH2 427.2 Exanple conpounds of the formula
Id: Ral / Id cOYNYNANH2 5 NO2 O O N82 Rd MB (M+rH)+ Exanple 21 H 443.3
Exanpl e 22 CH3 457.3 10 Exanple 23 CH30 473.3

Example compounds of the formula If:

B PPN &
R I
0
0™ 'NH,

5 R MS (M+H)*
Example 31 4-nitrophenyl 4943
Example 32 2,4,6-tfrimethylphenyl 491.3
Example 33 4-cyanophenyl 474.3
Example 34 2,4-dichlorophenyl 517.3

10
Example compounds of the formula Ig:

15. R? MS (M+H)*
Example 35 2,4-dichlorophenyl 468.3
Example 36 2,4-dimethoxyphenyl 474.3
Example 37 2,4,6-trimethylphenyl 442.3

20 Example 38: (S)-3-[2-(2,4-Dichlorophenyl)ethoxy])-N-{4-guanidino-1-[(2-
phenylethyl)carbamoyllbutyl}-4-methoxybenzamide



Exanpl e 24 NO2 488.3 Exanple 25 NH2 458.3 Exanpl e conpounds of the
formula le: 15 Re NH PODyNY#NANH2 |le HCF3 0 O NH2 Re M5 (M+tH) + Exanpl e

26 H 466. 3wdBxanpl e 27 CH3 480.3 Exanple 28 CH3O 496. gorapoaiddbe 29 NO2
511.3 Exanple 30 NH2 481.3 25 WO 01/32611 PCT/ EPOO/ 10395 55 Exanple

compounds of the formula If. NH f H _L If NLNHH2 00 N-12 5 R M
(MrH) + Exanpl e 31 4-nitrophenyl 494. 88 Exanpl e 32 2,4, 6-trinethyl phenyl
491.3 Exanple 33 4-cyanophenyl 474.3 Exanple 34 2, 4-dichl orophenyl 517.3

Cc
! 0 NH

H

0 N ﬁ/U\NHz
¢ © o N
H

a) 3-[2-(2,4-Dichlorophenyl)ethoxy]-4-methoxybenzoic acid ethy! ester
To a solution of 10 g (38.3 mmol) of triphenylphosphane in 100 ml of THF were
5 added 6.7 g (3.83 mmol) of DEAD within 5 min at room temperature. After 30 min at

room temperature 5 g (25.5 mmol) of 3-hydroxy-4-methoxybenzoic acid ethyl ester
and 4.87 g (25.5 mmol) of 2-(2,4-dichlorophenyl)ethanol were added and the mixture
was stirred at room temperature for 12 h. The solvent was removed and the residue
was separated by chromatography to give 3.6 g (38%) of the title compound.

10
b) 3-[2-(2,4-Dichlorophenyl)ethoxy]-4-methoxybenzoic acid
A solution of 3.6 g (9.8 mmol) of 3-[2-(2,4-dichlorophenyl)ethoxy]-4-methoxybenzoic
acid ethyl ester in 30 ml of ethanol and 5.4 ml of 2N sodium hydroxide solution was
stirred at room temperature for 12 h. The precipitate was filtered off. The obtained

15 solid was stirred with 5 ml of 2N HCI and filtered to give 2.44 g (73%) of the title
compound.

¢) (S)-3-[2-(2,4-Dichlorophenyl)ethoxy]-N-{4-guanidino-1-[(2-
phenylethyl)carbamoyllbutyl}-4-methoxybenzamide

20 A solution of 78 mg (0.23 mmol) of Arg-(2-phenylethyl)amide, 100 mg (0.23 mmol) of
3-[2-(2,4-dichlorophenyl)ethoxy]-4-methoxybenzoic acid, 99 mg (0.3 mmol) of TOTU
and 78 mg (0.6 mmol) of DIEA in 1.5 ml of DMF was stirred at room temperature for
2 h. 10 mi of DCM was added to the solution which was then washed with water and
dried with sodium sulfate. The solvent was removed and the residue was precipitated

25 with diethyl ether and methanol to give 32 mg (22%) of the title compound.



10 Exanpl e conpounds of the formula 1g: NN\N NH NJ~ NH2 Ig H 0 O NH2 15.
RO M5 (MtH) + Exanple 35 2, 4-di chl orophenyl 468.3 Exanple 36

2, 4- di met hoxyonepsth 474.3 Exanple 37 2,4, 6-trimet hyl pherpdyé4g1039520
Exanple 38: (S)-3-[2-(2,4-D chl orophenyl) et hoxy]-N{4-guani di no-1-[(2-
phenyl et hyl ) car banoyl ] but yl } - 4- met hoxybenzam de WD 01/ 32611 PCT/ EPOO/ 10395
56 A/ O\ \ I 1/ NHAN-12 d O&8/NH a)

3-[2-(2, 4-Di chl or ophenyl ) et hoxy] - 4- met hoxybenzoic acid ethyl ester To a

sol ution . mol ) of triphenyl phosphane in 100 mMl of THE were 5
added 6. 7%32@%‘%?) of DEAD within 5 mn at roomtenperature. After 30
mn at roomtenperature 5 g (25.5 mol) of 3-hydroxy-4-nmethoxybenzoic acid

et hyl est : . . - -di chl,orophenyl ) et hanol were
added and‘;E{xﬁren%y?ﬁJSZ“‘%A’%@S‘?‘PH%J&'}’E:?%{ %%%Qﬁ%@ggf@'@'&‘%&&?é‘qﬁ. The

sol vent wipyndingBrgohethyl)catbamoyljbutyip-5-twalsoxybpazarhidd by chr omat ography to

gi ve 3.§ g (38% of the title conpound. 10 b)

3-[2-(254-Di chl orophenyl ) et hoxy] - 4- met hoxybenzoic acid A solution of 3.6 g

(9.8 mml ) of 3-[2-(2,4-dichl or @henyl ) et hoxy] - 4- met hoxybenzoic acid ethyl

ester in 30 mcpf eikhanol 544 m of 2N sodi um hydroxi de sol uti on was
NH
| H
0 Nj:\/\ﬂJ\NH?
Cl (o)
‘ O™ "NH

Z N

s

a) 4-Bromo-3-{2-(2,4-dichlorophenyl)ethoxy]-5-hydroxybenzoic acid ethyl ester
To a solution of 17.8 g (67.9 mmol) of triphenylphosphane, 8.8 ml (67.9 mmol) of 2-
10 (2,4-dichlorophenyi)ethanol and 16 g (61.3 mmol) of 4-bromo-3,5-dihydroxybenzoic
acid ethyl ester in 25 ml of THF was added a solution of 10.6 ml (67.9 mmol) of’
DEAD in 40 ml of THF within 45 min between 6° and 18°C. After 16 h at room -
temperature the solvent was removed and the residue was stirred with
cyclohexane/ethyl acetate (1/1) and filtered. The solid residue was stirred with
15 cyclohexane and filtered. The remaining solid was separated by chromatography
(cyclohexane/ethyl acetate (1/1)) to give 25.6 g (96 %) of the title compound.
MS: 433.1 (M+H)* '

b) 4-Bromo-3-[2-(2,4-dichlorophenyl)ethoxy]-5-hydroxybenzoic acid
20 A solution of 25.6 g (59 mmol) of 4-bromo-3-{2-(2,4-dichlorophenyi)ethoxy}-5-
hydroxybenzoic acid ethyl ester in 300 ml of ethanol and 2.36 g (65 mmol) of sodium
hydroxide in 15 ml of water was stirred at room temperature for 12 h. The solvent
was removed and the residue was distributed between water and ethyl acetate. The
aqueous solution was acidified with 1 N HCI and the precipitate was filtered to give
25 4.35 g (31%) of the title compound. '



stirred at roomtenperature for 12 h. The precipitate was filtered off. The
obtained 15 solid was stirred with 5 m of 2N HCl and filtered to give 2.44

g (73% of widwrsskéril e conpound. c)

(S)-3-[2- (2, 4-Di chl or ophenyl ) et hoxy] - N- { 4- guani di ne- 1-[ (220 /10395

phenyl et hyl ) car banoyl ] but yl } - 4- met hoxybenzam de 20 A solution of 78 ng
(0.23 mmol ) of Arg-(2-phenylethyl)am &8 100 ng (0.23 mmol) of

3-[2-(2, 4-di chl or ophenyl ) et hoxy] - 4- met hoxybenzoi c acid, 99 ng (0.3 mol) of
TOTU  angug80v2 (Q+F)*mol ) of DIEAin 1.5 m of DM was stirred at room
tenperature for 2 ht 10 m of DCM was added to the solution which was then
washed with water and dried with sodium sulfate. The sol vent was renoved

i ve 52 1 ‘f%et’%%f“‘@?-?ﬁ'%ﬁf;ﬂfﬁ?#ﬁ%ﬁ’&%‘“ﬂ@a%%%@#%E@Ur”’i‘%282°' 57" W
: u
?g;) i))1-(r - é%ﬁﬂ. g{, '%Bﬁy oy er;;ar?l . % N-{4- Lan#ii no- |-
[ (pyri gi (n%gnéi net hy é‘éar@a yI%%%'@%% 'Z%@f{?@ﬂ%gﬁ uiop ha0mg ; g NH
I4 g |/ KON mmol)iaf ber&ﬁo@-[%(ﬂ-ﬂldh!orrlépl’mhyl)etlrf]wméy]-sm)l;droxyb_enzoic_acid, 7?1 I t
1% 4 oA AR e A R ool oS
I . ' t rt tatare itvas
mrzmg-g :%Hﬁglf 8' o mcrfﬁ‘i!,pg hyl dee a«:dei n 25(%%?%%’1,803 .added a
sol ution %?ﬁ % Rﬁ% hﬁ'ma?e d%@iﬁ%%‘%&“ﬁl“ﬁ?’“? CLWVER| H\égﬂ”'ﬁ%‘i n
be:j vveﬁa Godium Suifat@, fikbtedrantiths sgtvenmdlas Lérﬂﬂm; &h?]lrcﬁ nga@fltfwﬁg (rj enoved
11 ter o e o i Blira S ot F o fermensiugs, IP@ineacied Wkl 11 | ¢ er ed.
The r enmaiprecigjtated byithsesdditiopesfavater 434 ethyieitat=t€ bAd filtered off to give 43 mg
(49%) of the title compound.
MS: 653.3 (M+H)*
15
Analogously to the above examples the following example compounds were
prepared. '

Example compounds of the formula ih:

20
OH
Cl Br NH
H
N
o I\/\ﬁJ\NHZ Ih
Cl . O
0~ A
A MS (M+H)*
Example 40 (pyridin-4-ylmethyl)amino 653.3
25 Example 41 benzylamino 652.2
Example 42 3-methoxybenzylamino 682.2
Example 43 4-chlorobenzylamino 686.2

Example 44 4-methoxybenzylamino 682.3



(cycl ohexane/ et hyl acetate (1/1)) to give 25.6 g (96 %9 of the title
conpound. Ms: 433.1 (MtH) + b)

4- Br ono- 3- [ golodsskrfli chl or ophenyi ) et hoxy] - 5- hydr oxybenzoi Gcgip ﬁ,

solution of 25.6 g (59 mml) of 4-brono-3-[2-(2, 4-dichlorop eny ) et hoxy] - 5-
hydr oxybenzoi ¢ acid ethyl ester in 300 ml of ethanol and 2.36 g (65 mml)
of sodium hydroxide in 15 nl of waterSas stirred at room tenperature for
12 h. The solvent was renoved and the residue was distributed between

wat er and etate ous sol ution acidified with 1 N HC
and the prEg%l |et§§e wasdrﬂ%mgre to give 25 4.357°g (31 % of the title
conpound. Exgmple 42611 POydR®PO/ 10395 58 MS: 463.2 (M+-H) + c)

(S)-4-Bro 24d enyl ) et hoxy] - N, uani di no-I| -[ (pyri di n- 3-
yl met hyl) r@g(g ier2r07§/l ] butylc’%ljogﬂﬁ%r oxybenzam de éé‘%z"g ng (0.11 nmol) of

di cycl ohexyl carbodi i m de were added to a solution of 40 ng (0.1 nml) of

4-b 3 th 5- hyd b d, 74 0.1
ol ) of KA RE e o ME GBI i de.” 140 (0.1 mol) of HoBt “and

25 pl of NEM After 12 h at roomtenperature the solvent was renoved and
the residue distributed between water and ethyl acetate. The organic |ayer
was dried with_10 sodium sullf ate filtered and the solvent was renoved. |

m of TFA was - 3 stirred for 2 h at room
tenperature. The dition of water and
ethyl acetate and'¥ : N\gfs the titlle conpound.
MS: 653.3 ( MtH) + he Jabove exanpl es?the foll ow ng

exanpl e conpounds aconpounds of the formula I'h: 20

Anal ogousl y to
e prepared. E¥a

A MS (M+H)"
10 Example 48 dimethylamino 5243
Example 49 hydroxy 497.3
Example 50 n-propyloxy 639.3

15 Pharmacological testing

The ability of the compounds of the formula | to inhibit factor Xa or factor Vlla or other
enzymes like thrombin, plasmin, or trypsin can be assessed by determining the
concentration of the compound of the formula | that inhibits enzyme activity by 50 %,
20 i. e. the ICsp value, which is related to the inhibition constant Ki. Purified enzymes are
used in chromogenic assays. The concentration of inhibitor that causes a 50 %
decrease in the rate of substrate hydrolysis is determined by linear regression after
plotting the relative rates of hydrolysis (compared to the uninhibited control) versus
the log of the concentration of the compound of formula |. For calculating the
25 inhibition constant Ki, the ICso value is corrected for competition with substrate using
the formula
Ki = ICsp / {1 + (substrate concentration / Km)}



a ., B I N OHN2I1h d OOAAM (MH+ Exanple 40
(pyridin-4-yl nmethyl)am no 653.3 25 Exanpl e 41 benzyl am no 652.2 Exanple 42

3- met hoxybwvilsgeit no 682. 2 Exanpl e 43 4-chl orobenzyl am ger é'('?”s Exanpl e
44 4- et hoxybenzyl am no 682.3 WO 01/32611 PCT/ EPOY 10395 5 anpl e 45

di met hyl am no 590.2 Exanple 46 hydroxy 563.2 Exanple 47 n-propyl oxy 605. 2
5Exarrp|ecorrpoundsoftheforrmlali | / O~ NH Ol / NNANHIi d 00
AHz AM (MH 10 Exanpl e 48 di net hyl am no 524. 3 Exarrpl e 49 hydroxy

497.3 ExwneRdig I@QlSﬁhQM&Y&éﬁéMéﬁgn%oﬂsﬁﬁﬁ% %H%bgf# &?‘fe’n?g The ability

of the conpounds of formula I'to in actor or Vila or

ot her efpafRacal; 2&(1943)3998-3196:2k M. Segsl; Enzypg iKinetia, 187 Sadokrs Wilky!s/
det er m nigagis! Néw Y%ﬂ(‘cl‘mf-‘f% W&h@reﬁﬁ@orﬁ%@eﬂfbyt@?eréﬁééjm a | that

i nhi bits enzyme activit
5 a) Factor Xa Assay

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

10 South Bend, Indiana) in TBS-PEG; 40 pl 10 % (v/v) DMSO in TBS-PEG (uninhibited
control) or various concentrations of the compound to be tested diluted in 10 % (viv)
DMSO0 in TBS-PEG; and substrate S-2765 (N(«)-benzyloxycarbonyl-D-Arg-Gly-i.-
Arg-p-nitroanilide; Kabi Pharmacia, Inc.; Franklin, Ohio) in TBS-PEG.

15 The assay was performed by pre-incubating the compound of formula ! plus enzyme
for 10 min. Then the assay was initiated by adding substrate to obtain a final volume
of 100 pl. The initial velocity of chromogenic substrate hydrolysis was measured by
the change in absorbance at 405 nm using a Bio-tek Instruments kinetic plate reader
(Ceres UVS00HDI) at 25 °C during the linear portion of the time course (usually 1.5

20 min after addition of substrate). The enzyme concentration was 0.5 nM and substrate
concentration was 140 uM.

b) Factor Vila Assay
The inhibitory activity towards factor Vllaftissue factor activity was determined using a
25 chromogenic assay essentially as described in J. A. Ostrem et al., Biochemistry 37
(1998) 1053-1059, which is incorporated herein by reference. Kinetic assays were
conducted at 25 °C in half-area microtiter plates (Costar Corp., Cambridge,
Massachusetts) using a kinetic plate reader (Molecular Devices Spectramax 250). A
typical assay consisted of 25 ul human factor Vlla and TF (5 nM and 10 nM,
30 respective final concentration) combined with 40 pl of inhibitor dilutions in 10%
DMSO/TBS-PEG buffer (50 mM Tris, 15 mM NaCl, 5 mM CaCl, 0.05 % PEG 8000,
pH 8.15). Following a 15 minute preincubation period, the assay was initiated by the



20 i. e. the 1C50 value, which is related to the inhibition constant 1<1.
Purified enzynmes are wused in chronopgenic assays. The concentration of

i nhi bitor tvb@ﬁ /&@T{ses a 50 % decrease in the rate of supgit/kpiagedoydr ol ysis
is determ ne Ly i near regression after plotting the relative rates of
hydrol ysis (conpared to the uninhibited control) versus the |log of the
concentration of the conpound of formft 1. For calculating the 25
inhibition constant Ki, the 1C50 value is corrected for conpetition with

substrate i, N formul a Ki = | : ration /
k) wo oasbRar 08 Bl P rBagens siinte 8278 AR P BIRANIGE 0T
const ant pk&evackHepértined 600 BNDRriat conceRtratiorgcol . 22 (1973), 3099-3108; 1. H.
Segal , Enzynme Kinetics, 1975, John Wley & Sons, New York, 100-125; which
are incorporated herein by reference). 5 a) Factor Xa Assay In the assay
for det er ThéfdiBwingtestvesiits (irhibitén émawts Ka{Fa(H)iforiinlyibﬂiaScPEG(d\:Jv/nﬁa;md (5;) v
Tris-Cl H_7,8..200. .M NaCl , 0. O5 % . PEG 8000, 0.02 % v) NaN3) was
used. ﬁeﬁ! @%llﬂ&?w&’gpmﬂ @c\gg,VBamgrfﬁqpéglpﬁ ‘appropriate wells of a Costar
hal f- area mcrotiter plate 25 pl human factor Xa (Enzyne Research
Laboratories, Inc.; 10 South Bend, | ndi I TBS-PEG 40 pl 10 % (v/v)
DVSO i n TExamele Gampeundyi K& FXdont r ol ) ﬁﬁ%}gh ous concentrations of the
conmpound to be tested dil lﬂgmi in 10 % (gm) DWVBO in TBS-PEG and substrate
S- 2765 (N(a)-benzyl oxycarbonyl -D-Arg-d y-L- ‘Arg-p-nitroanilide; Kabi
Pharmacia, Inc.; Franklin, Chio) in TBS-PEG 15 The assay was perforned by
pre-i ncubg{é,ﬁﬂet‘]he conpoumdpgs’ fornul a Hggl us enzyne for 10 min. Then the
assay was Initiated by adding substrate to obtain a final volunme of 100
pl . The iBxample /el ocity &O%hronmpgenic substrate hydrol ysis was neasured
by the cg%}gﬁ?@ absor bagagy at 405 nmusing a Bio-tek Instrunents kinetic
er

plate rea Ceres UV90OHDI ) at 25 C géri ng the linear portion of the
time courExamppledhl |y 1.5 in after afldition of substrate). The enzyne
concentraﬁj(émplw 0.5 nM ghgsubstrate sgoncentration was 140 NM b) Factor
VIla Assaé
xample 6 0.038 7.5

Example 8 1.1

Exampie 11 0.192

Example 16 6.15

Example 32 13 13

Example 34 0.75 9.8

Example 39 0.445 >200

Example 45 0.031 >200

Example 46 0.059 >200

Example 47 0.021 >200

Example 48 0.56 >200

Example 50 0.729 >200

The following tests can serve to investigate the inhibition of selected other
coagulation enzymes and other serine proteases by the compounds of formula | and

10 thus to determine their specificity.




The inhibitory activity towards factor Vila/tissue factor activity was
determned using a 25 chronpbgenic assay essentially as described in J. A
Cstrem et woostiiochem stry 37 (1998) 1053- 1059, which iérmﬁﬁﬁf]ﬁfrat ed
herein by reference. Kinetic assays were conducted at 25 Cin half-area
mcroliter plates (Costar Corp., Canbridge, Massachusetts) using a kinetic
pl ate reader (Ml ecul ar Devices Spect @max 250). A typical assay consisted
of 25 pl human factor VIla and TF (5 nMand 10 nM 30 respective final

concentr ght kg¢d with 40 pl of inhibitor dilutions in 10%
DVBQO/ TBS?' Egmﬁ?ﬁgk O mM Tris, -15 MM NaCl, 5 nM CaCl 2, 0.05 % PEG 8000,
pH 8. 15) TBSSPEGWyiter is usedifionthisagsayi be lGwiivdeteanined astbevea fordhe factor

pr e _ = y L of th
I e ket oo BHeP 5  onRl RPN Pl AL A7 Shdhehel! .
Hepar | n&abR@mdihe fenryme isoinuraan theombim) (_En_iymemsleamh(r:t%act):::m)t(grieasz 3&15 S <

(P11 o e B4 IREnd), The Sheh@ bahetbh S 1EG. *Examp o Conpound K
(FXa) 1Q (FVila) (PM (pM Exanple 1 0.048 188 Exanple 2 0.076 Exanple 3

0. 67 Exa 0. 42 Exanple 5 0.018 58 - Exanple 6 0.038 7.5 Exanple 8
1.1 Exarrprap)g??zflmgf\%géy Exanpl e 16 6. 15 Exanple 32 13 13 Exanple 34 0.75 9.8

Exanpl e IBSOPEGhuf2P (s usedfopthis dssal). PRd ICx3 idetermined as described above
for the factor Xa assay, except that the substrate is S-2251 (D-Val-L-Leu-L-Lys-p-
10 nitroanilide; Kabi) and the enzyme is human plasmin (Kabi). The enzyme
concentration is 5 nM and the substrate concentration is 300 uM.

e) Trypsin Assay
TBS-PEG buffer containing 10 mM CaCl, is used for this assay. The ICsp is

15 determined as described above in the factor Xa assay, except that the substrate is
BAPNA (benzoyl-L-Arg-p-hitroanilide; Sigma Chemical Co.; St. Louis, Missouri) and
the enzyme is bovine pancreatic trypsin (Type Xlll, TPCK treated; Sigma). The
enzyme concentration is 50 nM and the substrate concentration is 300 uM.

20
Rat Arteriovenous Shunt Model of Thrombosis
The antithrombotic efficacy of the compounds of the invention can be assessed using
rat extracorporeal arteriovenous (AV) shunt. The AV shunt circuit consists of a 20 cm
length of polyethylene (PE) 60 tubing inserted into the right carotid artery, a 6 cm

25 length of PE 160 tubing containing a 6.5 cm length of mercerized cotton thread (5cm
exposed to blood flow), and a second length of PE 60 tubing (20 cm) completing the
circuit into the left jugular vein. The entire circuit is filled with normal saline prior to
insertion.

30 The test compound is administered by continuous infusion into the tail vein using a
syringe pump and butterﬂy catheter. The compound is administered for 30 min, then
the shunt is opened and blood allowed to flow for a period of 15 min (total of 45 min



Exanpl e 46 0.059 >200 Exanple 47 0.021 >200 Exanple 48 0.56 >200 Exanple
50 0.729 >200 The following tests can serve to investigate the inhibition
of selecteqygﬁbg%" coagul ati on enzynes and ot her serine pepefaedsby the
conmpounds o ormula | and 10 thus to determne their specificity. iii WO,
01/ 32611 PCT/ EPOQ 10395 62 c¢) Thronbin Assay TBS-PEG buffer is used for
this assay. The 1C50 is determ ned as &bove for the factor Xa assay,

except that the substrate is S 2366 (L-Pyrod u-L-Pro-L-Arg-p-nitroanilide;

5 Sout . dBMersrANER a3 SR s b St e g s biPRFRIAR, o5,

Assay TBScdrfallp vérhéved andreighéd bntahianahticalbaldfice. P&@tent inhibitionrofi ned as

descri bed above _for the factor Xa ass xcept. eis
55951 Shiambs fortagan s cabilaten tind B roriis Weighl Slealpdf (BHLIALS, °hunen
pl asm n (japdiwnichlare inflgedRitAeamsgt ration is 5 nMand the substrate
concentration is 300 NM e) Trypsin Assay TBS-PEG buffer containing 10 mM
CaCl2 i% used for this assay. The 1C50 is 15 determ ned as descri bed above
in the factor Xa assay, except that the substrate is BAPNA
(benzoyi-L-Arg-p-nitroanili-de; Sigma Chemcal Co.; St. Louis, Mssouri) and
the enzyne is bovine pancreatic trypsin (Type XIl1, TPCK treated; Sigm).
The enzynme concentration is 50 nMand the substrate concentration is 300
pM 20 Rat Arteriovenous Shunt Mddel of Thronbosis The antithronbotic
efficacy of the conpounds of the invention can be assessed using rat
extracorporeal arteriovenous (AV) -shunt. The AV shunt circuit consists of a
20 cm



| ength of polyethylene (PE) 60 tubing inserted into the right carotid
artery, a 6 cm25 length of PE 160 tubing containing a 6.5 cm | ength of

mer ceri zedwommsgsir t hread (5 cm exposed to bl ood flow), mnsRsPNd | ength
of PE 60 tubing (20 cm conpleting the <circuit into the t j ugul ar vei n.
The entire circuit is filled with norgpl saline prior to |nsert|on 30 The
test conpound is adm nistered by contThuous infusion into the tail vein

using a syringe punp and butterfly catheter. The ound i'sadnini stered

for 30 nPatenttlaims t he shunt is opened and bl ood ay mﬂ)m&"ﬂ%
period of 15 mn (total of 45 mn WO 01/32611 PCT "nf usi on).
At the end of the 15 mn period, the shunt is cl anped and theSthread is

car ef ul | ¥. A esmpegndofthegomnga | on an anal ytical bal ance. Percent inhibition
of thronbus formation is cal culated using the thronbus wei ght obtained

fromcontrol rats, which are infused with saline. 5 ~i'i WD 01/ 32611

PCT/ EPOO-10395 64 Patent clginms 1111111112130 iilttirir 11 111 cL MS 1.
A compound of the formulaHNHN L,, N---~NeL O (H2)k Y:~"Y NAIl Y YHO
5 in which one or tvvo f t grp_ups Y are carbon atons carrying a group of

the fornmula 11,

o

Y
e
5 Yy

in which

one or two of the groups Y are carbon atoms carrying a group of the formula I,
10

R-(CHa)n-O- I

and zero, one, two or three of the groups Y are nitrogen atoms, and the remaining
groups Y are carbon atoms carrying a group R!, where the groups Y are independent
15 of each other and can be identical or different;

L is chosen from hydrogen, (C1-Cs)-alkylcarbonyl, (Cs-C14)-aryl-(C1-Cg4)-alkylcarbonyl,

(Ce-CM_)-aryIcarbonyl, (C4-Csg)-alkyloxycarbonyl, (Cs~-C14)-aryl-(C1-C,)-

alkyloxycarbonyt and (Ce-C14)-aryloxycarbonyl, where the aryl groups present in L are
20 unsubstituted or substituted by one or more identical or different substituents R'3,

and where all groups L are independent of each other and can be identical or

different;

A is chosen from R®0- and R*RN-:
25
kis1,2, 3o0r4;



R (CH2)n-O 11 and zero, one, two or three of the groups Y are nitrogen
atons, and the remaining groups Y are carbon atons carrying a group R1,
where the gn@i@mseqzare i ndependent 15 of each other and g&fedisadsoient i cal
or different; L is chosen from hydrogen, (Cl-C8)-alkyl car bonyl
(Cs-Cl14)-aryl - (Cl1l-C4) - al kyl car bonyl , CB-C, 4)-aryl carbonyl,

(Cl-C8)-al kyl oxycarbonyl, (Cs-Cl4)-aryle3(Cl-C4)- al kyl'""'GS(ycarbony1 and -

(Ce-C14) - aryl oxycar bonyl, where the aryl groups prese ' I,

unsubstituted or substituted by one or nore identical ml' lﬂm }mmum”"’
substituents R13, and where all groups L are i ndependént© oft edchsot her and
can be id&isPchi2,Gordlifferent; Ais chosen fromR30O and RARSN-; 25

kisl, 2,30r4; WD 01/32611 PCT/EPO0O/10395 ................ .. 65 1111
LR 1o I | 1111111 MS nisO, 1,2,30r4; R s chosen from phenyl and

nonocycl i K6 chosearfromn pbemyl and ynomoy:tlmaqmaglberen lsterdaryl contairinggenorat ons as

or or 651 ARAPgEn S5iF ab e RetiPastin “WHSRRS s B nenititiblel oo, 7"

haI ogen, substituted pyromeyor nicte-identicall drdifforgnt grogpes R%4) -aryl, (Cl-Ca)-al kyl ,
hydr oxycar bonyl - (Cl - Ce) - al kyl urei do-, (Ct-Ca)-alkyl oxycar bonyl (CG-Ca)- 10
al kyl urei do-, (Cl-Ca)-alkylsulfonyl- and R11R12N-, where the groups R are
i ndepende®’ iso¢hosen ront hydrogen] halogehenitrd cintdrosy, (Of-Csbl-élkﬁo)qn (csam.d) siyRr e

oA AR SR BB e Lo et 52,
bonded10 o aligljupsido- (m-cg)-slaylhﬂmwt and R'{RI&N),) evheré tHe droepsRf bren at ons

independent of each other and can be identical or different, and where alkyl and ary)

groups present in R' are unsubstituted or substituted by one or more identical or

different substituents R", |

or

15 two groups R! bonded to adjacent ring carbon atoms together with the carbon atoms

to which they are bonded form an aromatic ring condensed to the ring depicted in

formula |, where the ring formed by the two groups R' is unsubstituted or substituted

by one or more identical or different substituents R*;

20 R2is chosen from halogen, nitro, (C1-Cs)-alkyl, cyano, hydroxy, amino and (C4-Csg)-
alkyloxy-, where alky! groups present in R? are unsubstituted or substituted by one or
more identical or different halogen atoms;

R? R*and R® are chosen from hydrogen, (C1-Ci2)-alkyl, (Cg-C14)-aryl-(C1-Ca)-alkyi-,
25 (Cg-Cia)-aryl-, Het-'and Het-(C1-C4)-alkyl-, where R* and R® are independent of each
other and can be identical or different, and where the groups alkyl, aryl and Het
present in R?, R? and R® are unsubstituted or substituted by one or more identical or
different substituents R'3,
or
30 R*and R® together with the nitrogen atom to which they are bonded form a saturated
3-membered to 8-membered monocyclic heterocyclic ring which in addition to the



to which they are bonded form an aromatic ring condensed to the ring
depicted in formula I, t“mm 'ﬂu rmed by the two groups RL is
unsubstltUWBdnmnsubstl ﬁ"ﬂ ul'R F nore identi cal Ol‘cﬁlfnﬁﬁdsﬁ
substituents R13; 20 R2 i's &hoken® f rom*hal ogen, nitro, (Cl1-C8 yl,

cyano, hydroxy, amno and (Ct-Ca)- al kgl oxy-, where al kyI groups present in

R2 are unsubstituted or substituted bY®one or nore identical or different
hal ogen atons; R3, R4 and R5 are chosen from hydrogen, (Cl-C12)-al kyl,

(Cs- Ot 4) mirogén éﬁicn @%ﬁé R#land R%Jan(dentdid fhe aF Wo ldeHﬁéal P different ting 1 can

Het - (Cl - al k ere R4 and RS are independent of each
be |dentr|%éT 'XﬂFh?WFRm%MSF%HF‘JQW'H?WbS al kyl, aryl .and Het

present in R3 R4 and R5 are unsubstituted or substituted by one or nore
i dentical,or different substituents R13, or 30 R4 and RS together wth
t he n|tngeﬁ?%oMﬂ'@ﬁ[ﬁ'@ﬁem"hﬁf@%rﬂlw gnsteandssidentical eqdifferentnbered to

01 3o e ERE Hoir ychuet, M) Le) Sk, (ChC Bl RLIG BRI Bk 1 Qg6

gi ]E ][ ogenaligylo hydepxygar h@nmcmﬁi)ﬂlkybd&&lhﬁﬂnylvxmbomyli(%(}s)ialkyh- cal or ;
-

R12 W?ﬁﬁ; ’m‘f%%gfﬁfeacwwﬁ%ﬁ?x%ﬁﬁ%%@ﬂ ﬁ'}gﬂmgg L elrenf1 "

5 are ¢ 120 -alkydxar | g alkylaandiaryl-groyps préise y

Het - ( Cl R‘Eérgﬂnsgbﬁb&ﬁﬁ?ﬁgﬁ%lﬂgﬂ % _g?'lecd‘?)mo% deritical or different

(1 yl oxycar

hydrdb({/ cevbistivents R, Ca) - al kyl carbonyl -, (Cl1-Ca)- al kyl oxycar bonyl - ( C1- C8) -
al kyl car&onyl and (Cl-C8)-al kyi carbonyl -, where al kyl and aryl groups
present 1n R11 _and R12 are unsubstituted or substituted by one or nore

i denti caR @ndcﬁ'ﬁmmmrm thelritrogemaatom t&Wdich mleylaté.bambd:ﬁ:ﬂntaoget her with

5. nenber ottt St Iislubalell s nsfbefidio R berd MoRorif WefiSsyeiiraa: ¢ | on ¢o
t he ni t rwhjeh incadditiaratorthie mifragen atord cBAZingR* andtRal? samoentain drgor two
15 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
group(s);

R™is chosen from halogen, nitro, cyano, hydroxy, (C1-Ca)-alkyl, (C1-Ca)-alkyloxy,
20 trifluoromethyl and amino;

Het is a residue of a saturated, partially unsaturated or aromatic monocyclic or
bicyclic, 3-membered to 10-membered heterocyclic ring system containing one, two,

three or four identical or different heteroatoms chosen from nitrogen, oxygen and
25 sulfur;

in all their stereocisomeric forms and mixtures thereof in any ratio, and their
physiologically tolerable salts.

30 2. Acompound of the formula | as claimed in claim 1, in which one of the groups Y is
a carbon atom carrying a group of the formula |1, in all its stereoisomeric forms and
mixtures thereof in any ratio, and its physiologically tolerable salts.



15 identical or different ring heteroatons chosen from oxygen, sulfur and
nitrogen, and in which one or two of the ring carbon atons can be

substi t ut edywyoiBsiito form C=O group(s); RL3 is chosen fﬂcqﬁpg@*”?%en,
nitro, cyano, hydroxy, (CLl-C8)-alkyl, (C1-C8)-alkyloxy, 20 tritluoromnethyl
and am no; Het is a residue of a saturated, partially unsaturated-or--- )

aromati c nonocyclic or bicyclic, 3- meﬁger_ed to 10- mﬂ”ﬂm lic
ring systemcontaining one, tw, three or four identls ﬁﬁmt
het er oat ons chosen from nitrogen, oxygen and 25 sulfur, intalI* thei#

stereoi soneric forns and m xtures thereof in any ratio, and their

physi ol o0gid & composndof thefosnulad asirimed in egimsoliaad/or 2t inevhich zeroaome as
clained i ' | | ° |- Sepi carrying
2 aroup ot RLEighoupdy e Akl alime, 17 ol WRFecladrierichofid BAd pblfBerel Y

t her eof i theragf inany cati @adiits physiglogichtglolerable salis.er abl e salts. WO 01/ 32611
PCT/ &P0g/ 10395 67 1111111 IIR's 3. A conpound of the formula | as clainmed
inclains | and/or 2, in which zero, one or two of the groups Y are

ni trogen & Arompionnd lof thet formulan asiciaimed incoreommorenaf aldimisurtos3, in whicbof i n

Formui a 1 R hosbh R ivadén, lidpén’ BdPolhie” R 0 arky (G Corpoidey o1 11
chosen fr imalhijsisterpmisoniaxicfgens aing chixicres tmereofin aRy Ratib\andrits physiologically
(C-Cs) 'awéﬂﬁﬁf%’ﬁagtsi nall its stereoisoneric forns and m xtures thereof in

any ratio physiologically tolerable salts. 10 5. A conpound of
the foftdula | as clained in one or nore of claims | to 4, in which Ais

and 1ts  BrperupBind bf B ToTE LsF SBnpY ke o SR a8 YA or i
as cl ai med is R‘BMN-, i alhits sterdoistinssritefoims andmiéturesitheraof inrany oétid, madditsoups Y
Is a car bon aélgr?cgl?rtweirarlﬂe%aﬁsr.ow of the formula 11,

pnysiologically

15 6. A compound of the formula | as claimed in one or more of claims 1 to 5, in which
one of the groups Y is a carbon atom carrying a group of the formula I,

R°(CHz)o-O- 0

20 and zero, one or two of the groups Y are nitrogen atoms, and the remaining groups Y
are carbon atoms carrying a group R', where the groups Y are independent of each
other and can be identical or different;

Ais R'R°N-;
25
kis 3;

nis2;

30 RCis phenyl which is unsubstituted or substituted by one or two identical or different
substituents;



R-(CH2)6-O Il 20 and zero, one or t groups Y are nitrogen atons,
and the renmai ning groups Y immm \ carryl ng a group Rl, where the
' *C

groups Y awe ciBasigpendent of an be |dentl;§|%P09E)03 fferent;
Ais RARSN-; 25 k is 3; nISZ 30R|s phenyl which is unsu Ituted or

substituted by one or two |dent|cal or_different substituents; WO 01/32611
c L MS PCT/EP00/ 10395 68 in all thePP stereoisomeric forns and m Xt ures
thereof in any ratio, and their physiologically tolerable salts. 7. A
process frpéll {HaR SRSreBisbMEHE forfs éudcrﬁﬁﬁﬁé@ﬂme?éoftoﬁsn& P48 bAd thedS €l ai med in
one or myre of clains 1 to 6, conprising |inking conpounds of the

f or mul aeph¥ﬁl°'99'°9ﬁ'yfamab'9|SPlfs HN (9 ONN Z ~H)k oYl R CH-E2 HA
~2~-n | Y~Y~-YHNIVOVII VVI 10 inwhich R A L, k and n are
defined as . in clains 1 to 6, one or two of the groups Y in the conpounds of
the for mfit A ProGass ferthe preparatian efa opmpaund-nf the fammulad as daimeshivame arer o,

one, 180 ridre bhEIEFnLS td éecdiﬁ%ﬂréﬁ}% l?ﬁk?rf %drh‘noﬁ&ﬁgg% mﬂie%ﬁRuEBqVWGVI ér@m' ni ng

gr oups Yvﬁre carbon atons c I's deflned as in

L
HN”
L x> L
(G)g o) \NJ\N/
Y 1 (CH,),
R—cHy—e I [ * s H—A
Y\\,/Y H2N
v o) VI

v Vi

10 inwhich R% A, L, k and n are defined as in claims 1 to 6, one or two of the groups Y
in the compounds of the formula V are carbon atoms to which the groups G are
bonded, zero, one, two or three of the groups Y are nitrogen atoms, and the
remaining groups Y are carbon atoms carrying a group R where R! is defined as in
claims 1 to 8, but where in R%, R', A and L functional groups can also be present in

15 protected form or in the form of precursor groups, and in which one of the two groups
E and G is hydroxy and the other is hydroxy or a nucleophilically substitutable leaving
group, g is one or two, and Z! and Z2 are hydroxy or nucleophilically substitutable
leaving groups.

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

9. A compound of the formula | as claimed in one or more of claims 1 to 6 and/or its
25 physiologically tolerable salts for use as an inhibitor of factor Xa and/or factor Vlia.



clains | to 6, but where in R, R, Aand L functional groups can also be
present in 15 protected forrr‘!lluwlluuuwm f precursor groups, and in

whi ch one oiwddiBzd0 groups xy and the gicififpad/nzdlydr oxy or
a nucl eophilically substitutabl e‘l eavi ng group, g is one or two, and Z
and Z2 are hydroxy or nucl eophilically_.gubstitutable |eaving groups. 20 8.°
A pharmaceutical preparation, conprisi ﬁg at | east one conpound of the

formula |. as claimed in one or nore of clains 1.to 6 andlor its
physiol ogically tolerable salts and a pharmaceutically accept able carrier.

9. Aco of the f IaI clained in one or re of clai 1to 6
and o 11 3078 ¢ommoune pBAdaTIula [ B8 Elalmedinns & Therd of S 4n & Sl o of
factor Xa I
Lactor o [laggﬁgi%l@glcélwctblyrabfé |s€ltsé mrﬁlldflﬁrﬁféﬂrfegt#élh? blool cioltlrig10ﬂ |hﬂ§|nlr1]1aéor€ié o

more of cle§PRAse offr Hs%ffb‘f'ﬁrt *ragy OE)HSPQPU%'@%S‘?WVPS‘F%?%%FWEE ts for

i nhi bi tg§ NnghrembbEMBElid Clsddsee®réfbhdsed. or i nflammtory response or for use
in the therapy or prophylaxis of cardi ovascul ar disorders, 5 thronmboenbolic
di seases or restenoses.



