WO 01/94301 PCT/ EPO1/06029 1 Factor Vila inhibitory (thio)urea
derivatives, their preparation and their use The present invention relates
to conmpowasi/ofsot he formula I, 6 (AMHI HO RS f NN H (BERERIIRG029HNA~ X
R2 R3 RI/NHin which Rl, R2, R3, R4, R5, R6, A X, mand n have the
meani ngs i ndi cated below. The conpounds of the fornmula I are val uable
phar macol ogi cal ly active conpounds. hey exhibit a strong antithronbotic
effect and are suitable for exanple, for the 10 therapy and prophyl axis of
t hr ombgenbol. i ease nd re ten SES rev i bl e inhibitors of
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conditions in which an undesired activity of factor Vila is present or for
the cure or prevention of which an inhibition of factor Vila is intended.
The i nvidnetpreaent invemiiomisalates o spapoundp o destosmutal, t he preparation of
compounds of the fornmula I, 15 their use, in particular as active
I ngredi ents in pharmaceuticals, and pharmaceutical preparations conprising
them The ability to formblo clots is vital to survival. The formation
of a blood clot dA)a thronbus)is fbrmally thep$esult of tissue injury
which initiates the [ '
preventing bl ood f £A 4ors which are not
directly related tp itnj ol 'bs¢l erosis and iInfl ammati on
may al so i niliNag Xat i : , a relationship
exi sts between |nflannat|on and the coagul ati on cascade. |Inflanmation
medi ators reguphgje the coagul ati on cascade and coagul ati on conponents
|an$ence thﬁ”ﬁS production and activity of inflammation nedi ators.

in certain disease states the formation of blood clots within the
circulatory systemreaches an undesired extent and is itself the source of
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The compounds of the formula | are valuable pharmacologically active compounds.

They exhibit a strong antithrombotic effect and are suitable, for example, for the

10 therapy and prophylaxis of thromboembolic diseases and restenoses. They are
reversible inhibitors of the blood clotting enzyme factor Vlla and can in general be
applied in conditions in which an undesired activity of factor Vlla is present or for the
cure or prevention of which an inhibition of factor Vlla is intended. The invention
furthermore relates to processes for the preparation of compounds of the formuia I,

15 their use, in particular as active ingredients in pharmaceuticals, and pharmaceutical
preparations comprising them.

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

20 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
inflammation may also initiate the coagulation cascade. In general, a relationship
exists between inflammation and the coagulation cascade. Inflammation mediators
regulate the coagulation cascade and coagulation components influence the

25 production and activity of inflammation mediators. However, in certain disease states
the formation of blood clots within the circulatory system reaches an undesired extent

and is itself the source of morbidity potentially leading to pathological consequences.



2 It is neverthel ess not desirable in such disease states to conpletely
inhibit the blood clotting system because |ife threatening henorraghe
woul d ensve01/9430t he treatment of such states a well-bal ar€CPHEPIINIEIVENt i ON
into the blood clotting systemis required, and there is still a need for
subst ances exhibiting a suitable phargpcologlcal activity 5 for achieving
such a result. Bl ood coagul ation is a“conpl ex process involving a
progressively anplified series of enzyme activation reactions in which
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Extt5 n§i995) 87; Gp J. >IIB»roze Blood Coagulation and Fibrinolysis 6, Suppl. 1 (1995) §7). It
is generally accepted that blood coagulation is physically initiated upon formation of a
factor Vlla/tissue factor(TF) complex. Once formed, this complex rapidly initiates
coagulation by activating factors IX 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
20 form a prothrombinase complex, which is responsible for converting soluble
fibrinogen to insoluble fibrin via the activation of thrombin from its precursor
prothrombin. As time progresses, the activity of the factor Vlla/tissue factor complex
(extrinsic pathway) is suppressed by a Kunitz-type protease inhibitor protein, TFPI,
which, when complexed to factor Xa, can directly inhibit the proteolytic activity of
25 factor Vlla/tissue 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, thrombin plays a dual
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00 Prothronbin Thronbin Fibrinogen --- Fibrin Schene 1: Bl ood coagul ation
cascade Wauot/osat al ytic role, nediating its own producti oRPCHEHE /(5629
conversion of fibrinogen to fibrin. The autocatal ytic nature of thronbin
generation is an inportant safeguard (fgainst uncontrol |l ed bl eeding and it
ensures that, once a given threshold [Fevel of prothronbinase is present,

bl ood coagul ation will proceed to conpletion. Thus, it is nost desirable
to devel op agents that inhibit coagulation without directly inhibiting 10

t hr onbi rintrinsidy i nhi bi ti ng otthdringieeps in the coagul ati on cascade |ike
factor VIla activity. In many clinical applications there is a great need
for the, preven ;gﬁ of intrav ?ulaﬁ bl ood clots or for sonme anticoagul ant
treat mett " For #pl e, nearﬁi‘Sb Jgof patients 15 who have undergone a
total hip replacgnent devel op |deep vein thronbosis (DVT). The currently
avai l abl e drugs i ke heparin-and derivatives thereof are not satisfactory
in many spdci frc—cPiXiacal plli cations. The currently approved therapies

i nclude fixed dose |pw nbl ecul ar wei ght heparin (LMAH) and vari abl e dose
heparin. Even with /94301 PCT/ EPO1/ 06029 4 these drug regines 10 %to
20 % of patipgnts—develgp YT, and 5 %to 10 % devel op bl eedi ng
conplications. Another clinical situation for which better anticoagul ants
are needed concerns 5 subject under goi ng translum nal coronary
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Scheme 1: Blood coagulation cascade

5 autocatalytic role, mediating its own production and the conversion of fibrinogen to
fibrin. The autocatalytic nature of thrombin generation is an important safeguard
against uncontrolled bleeding and it ensures that, once a given threshold 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

10 thrombin but by inhibiting other steps in the coagulation cascade like factor Vlla

activity.

fn 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
15 who have undergone a total hip replacement develop deep vein thrombosis (DVT).
The currently available drugs like heparin and derivatives thereof are not satisfactory
in many specific clinical applications. The currently approved therapies include fixed
dose low molecular weight heparin (LMWH) and variable dose heparin. Even with



with a6 %to 8 %abrupt vessel closure rate within 24 hours of the
procedure. The rate of bleeding conplications requiring transfusion

t her apy dveot/m3dbhe use of heparin 10 al so i s approxi nat el pCVERb1I/d6bIeOVeEr ,
even though del ayed closures are significant, admnistration of heparin
after termnation of the procedures is, of little value and can be
detrinental. The w dely used bl ood- cl (ﬁti ng inhibitors |Iike heparin and
rel ated sul fated 15 pol ysaccharides |i ke LMAMH and heparin sul fate exert
their anti-clotting effects by pronoting the binding of a natural
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extrenely effective means 30 of controlling thrombus fornmation ﬁ,aused by
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PCT/ EPQ&/dth8ntd. fol | owi ng bal | oon angi opl asty (L. A Harker et al.,

Haenostasis 26 (1996) S1:76) . Bleeding studies have been conducted in
baboons and indicate that inhibition of the factor Vila/tissue factor
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Thr Cmbi:)romo’cing the binding of a natural regulator of the clotting process, anti-thrombin 1ll,
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 presently in

20 clinical trials. However, these anticoagulants which inhibit thrombin also are

associated with bleeding 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 inhibitors (L. A. Harker et al.,

25 Thromb. Haemostas. 74 (1995) 464).

Specific inhibition of the factor Vila/tissue factor catalytic complex using monoclonal
antibodies (cf. WO-A-92/06711) or a protein such as chloromethyl ketone inactivated
factor Vlla (cf. WO-A-96/12800 or WO-A-97/47651) is an extremely effective means
30 of controlling thrombus formation caused by acute arterial injury or the thrombotic
complications related to bacterial septicemia. There is also experimental evidence
suggesting that inhibition of factor Vlila/tissue factor activity inhibits restenosis



Haenostas. 74 (1995) 464). A specific inhibitor of factor Vila which has a
favorabl e property profile would have substantial practical value in the
practicevwdomedici ne. In particular, a factor Vila 10 i nhpoOT/EPRe1/08029 d be
effective under circunstances where the present drugs of choice, Ilike
heparin and rel ated sul fated polysaccQgrides, are ineffective or only
marginally effective. Certain inhibitors of factor Vila have al ready been
described. EP-A-987274, for exanple, discloses conpounds containing a
tripeptide unit which inhibit factor Vila. However, the property profile
of t hefdlowingpbaletn asgioplasty fotA.iHrrker ebald Harmestpsisidp éﬂ%@é@ £6%) f urt her
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| Nt egr Haeh®seas 4 (1d9eg 461 fibrinogen receptor GPIIb/Illa. Thus, a
subj ect of the present invention are conpounds of the formula |, 25 (A MH
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substantial pract}cal value in the practice of medicine. In particular, a factor Vila

10 inhibitor would be effective under circumstances where the present drugs of choice,
like heparin and related sulfated polysaccharides, are ineffective or only marginally
effective. Certain inhibitors of factor Vlla have already been described. EP-A-987274,
for example, discloses compounds containing a tripeptide unit which inhibit factor
Vlla. However, the property profile of these compounds is still not ideal, and there is

15 a need for further low molecular weight factor Vlla-specific blood clotting inhibitors
that are effective and do not cause unwanted side effects. The present invention
satisfies this need by providing novel factor Vlla activity inhibiting urea derivatives
and thiourea derivatives of the formula I. Other (thio)urea derivatives have already
been described, for example, in US-A-5314902 (corresponding to WO-A-94/17041)

20 and US-A-5703050 (corresponding to WO-A-94/22907), however, the disclosed
compounds are antagonists of integrin receptors like the fibrinogen receptor
GPllb/llla.

Thus, a subject of the present invention are compounds of the formula |,
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10 Rl is selected from hydrogen, hydroxy, (Cl-C12)-al koxycarbonyl -
(C6-Cl4)-aryl-(C - C4)-al koxycarbonyl - and (C6-Cl14) - aryl oxycar bonyl -, where
each of tWeoas4sb1 groups is unsubstituted or substituted PgT/EBRE&/@N29NDr €
identical or different substituents selected from (Cl-Cl2)-alkyl, hal ogen
and (Cl-C12)-al koxy; 15 R2 is sel ect e% from hydrogen, (Cl-C12)-al kyI ,
(C6-Cl4)-aryl, (C6-Cl4)-aryl-(Cl-CA4)- ~al kyl -, R20-(Cl-C12)-al kyl -,

R20- (C6- Cl4) -aryl - and R20-(C6-Cl4)-aryl-(Cl-C4)-al kyl-, where R20 is

sel ected from hydroxycarbonyl -, am nocarbonyl -, (Cl-Cl2)- al koxycarbonyl -
and ( Cehetdip- aryl - (Cl- C4) - al koxycarbonyl -; 20 R3 is selected from hydrogen,
cyano, hyd(ﬁ )é nd (Cl1-Cl2)-al kyl; R4 is selected from (Cl-C12)-al kyl,

( C6- CLH) Bafyhs % 14) aryl-(Cl-C4)-al kyl -, Het and Het-(Cl-C4)-al kyl -
where the al kyI aryl and Het groups are unsubstituted or substituted by
one or nore identical or different substituents R10; 25 R5 is selected from
hydr ogaris O¢ ¢120r3) - al kyl, (C6-Cl4)-aryl, (C6-Cl4)-aryl-(Cl-C4)- alkyl -,
Het,_Het-(Cl-C4)-al kyl-, (C6-Cl4)-aryl-(Cl-C4)-al kyl -am nocarbonyl - and

Het ?Cl C4) - al kyl -am nocar bonyl -, where the al kyl, aryl and Het groups are
unsubsis &H- substituted by one or nore identical or different
substituents 0; 30 or R4 and R5 together with the carbon atomto which
they are bonded forma saturated or unsaturated 3-nenbered to 8-nenbered

ring i.ch i rbocyclic ring or a WO 01/94301 PCT/ EPO1/ 06029 7

het erg@@%ﬁuﬁiﬁhéﬁ@eﬁl’ai ning 1, 2 or 3 identical or different ring

het eroatons selected fromnitrogen, oxygen and sul fur, and which can be
condensed to one or two saturated or unsaturated carbg cr systens
or Het Erqos;ﬁgleptedrﬁrﬂ@l @pr’pg% hydsexia;( ﬁn%z)salﬁexmﬁfb?wd a(%ré mﬁ@m 1, 2
or 3 ¢ f du
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unsubsunbubstiiuted wmﬂjsntmee@ymneommre identcalderdifferaht substittértsent

bstit t R10 | ected f hyd hyd , (C1-C8 | k
;ﬁds(lcégen s PWC%(R,(IQ éﬁjky? hea(iogeen aagrzah roecdﬁn ydroxy, ( ) - al koxy

15 R?is selected from hydrogen, (C1-C1z)-alkyl, (Ce-C14)-aryl, (Ce-C14)-aryl-(C1-Ca)-
alkyl-, R?°-(C1-C1z)-alkyl-, R®-(C¢-C14)-aryl- and R*-(C¢-C1a)-aryl-(C1-Cy)-alkyl-,
where R? is selected from hydroxycarbonyl-, aminocarbonyl-, (C1-Ci12)-
alkoxycarbonyl- and (Cs-C14)-aryl-(C4-Cy)-alkoxycarbonyl-;

20 R?is selected from hydrogen, cyano, hydroxy and (C+-C12)-alkyl;

R* is selected from (C4-Cya)-alkyl, (Ce-C1a4)-aryl, (Cs-C14)-aryl-(C41-Cs)-alkyl-, Het and
Het-(C4-Cy4)-alkyl-, where the alkyl, aryl and Het groups are unsubstituted or
substituted by one or more identical or different substituents R';

25
R?® is selected from hydrogen, (C4-Cqg)-alkyl, (Ce-C1a4)-aryl, (Ce-Ci4)-aryl-(C+-Ca)-
alkyl-, Het, Het-(C+-Cg)-alkyl-, (C-C14)-aryl-(C1-Ca)-alkyl-aminocarbonyl- and Het-(C-
C4)-alkyl-aminocarbonyl-, where the alkyl, aryl and Het groups are unsubstituted or
substituted by one or more identical or different substituents R';

30 or
R* and R® together with the carbon atom to which they are bonded form a saturated

or unsaturated 3-membered to 8-membered ring which is a carbocyclic ring or a



10 al koxy-; R10 is selected from (Cl-C12)-al kyl,

(C6-Cl4)-aryl-(CL-CA)-al kyl -, (C1-C8)-al koxy, (C1-

C4) - al kowe Z23@®) - al koxy-, (C6-Cl4)-aryl - (Cl-C4) - al koxy-PCT/EP01/06029
(C6-C14) - aryl oxy-, Het-oxy-, Het-(Cl-C4)-al koxy-, (C6-Cl4)-aryl, Het,
Het - (Cl-C4) -al kyl -, trifluoronethoxy, 715 trifluoronethyl, hal ogen, oxo,
hydroxy, am no, (Cl-C12)-alkyl carbonyl’am no-, am nocarbonyl am no-,

(C6- C14) - aryl car bonyl am no-, Het-carbonyl am no-, (C6-Cl4)-

aryl - (Cl1- C4) - al kyl car bonyl am no-, Het-(Cl-C4) - aI kyl car bonyl am no-, (Cl- C8) -
aI kyI c hetevogyclic r(f‘©63€mlal)urm‘ WIZQI‘ Bad@mncal el %ntaﬂﬂ@'ﬂ%’fﬁf%i@mww

- C14 I b - Cl4 b | -
(o L) Bl B S st S R o S e oy -
(C1- (Béal%ﬂréﬁ%ﬂ%ﬁ‘éﬂ)’ﬂated c&%@b?@thcrﬁf@ﬂfﬁéms d?m@r,ocgcﬁd fng ysidho,
acetimmno, tri-((CL-C4)-alkyl)ammonio-, | am_no-,

d| ((Cﬂ:ema)nnag ByiD) Whiing atorng of whjahat bbAY @@ﬂmwentl@@hor@\ﬁferealt kOgsul f onyl -

14 I | f I
ar y TR gl pE8ear oG S baTERI fWhere iRERANG RU(RO)C
Het - an‘? Ui U stituted oR Sulb$ttuied)byedkey bamione sddritieay br different substituents
(C1-C8 (?| kyI sul fonyl am no-, (C6-Cl14)-aryl sul fonyl am no-,

(C6- ClEi) saryl - (Cl-4) - al kyl sul fonyl am no-, Het-sul fonyl am no- and
Het - (C1- C4) - al kyl sul fonyl am no-, where (Cl- C12) - al kyl car bonyl am no-
representing R1O is unsubstitut ed or substituted in the al kyl group by a

subst i ReefteldetcRlreth rﬂycnm);@rﬁn Hyeiroxy) Y GF-@sY-atkasty (@t (G C al)temyy(Cely)- wher e
(C1-C12)-al kyl and (CI-CB)-al koxy 30 representing RLO are unsubstituted or

subdl i alkod¥r; by one or nore identical or different substituents selected
from (Cl1l-CB) - al koxycar bonyl -, hydroxycarbonyl - and am nocarbonyl-, WO
01/94301 PCT/EP01/06029 8 where each of the aryl groups and Het groups in

a gr ouR'RiGsdlisctet st {(Cie)dallyl, Gdsl@$$)+etrylt-(em ©y)- aihwl LACrg)alkaont(Ceal or
(et S bk ol cion e S ek oy bbb o
) B S THEG HR I ITBRETINy
Het +5 Clrifliéyerabiwll,-halogén,| axar, bydtdxy) aminy@{€;-Cqk)- alkylwarbmwtlmm ;

(L OB NS arbohyiaminG-, (G Ty RaNSSR AR Mot e EYSREE Y C )-
aryl-(C4-Cy)-alkylcarbonylamino-, Het-(C+-C4)-alkylcarbonylamino-, (C4-Cs)-
alkylcarbonyl-, (Ce-C14)-arylcarbonyl-, (C4-Cg)-alkylaminocarbonyl-, (Cs-C14)-
arylaminocarbonyl-, (Ce-C14)-aryl-(C1-Cq)-alkylaminocarbonyl-, Het-aminocarbonyl-,

20 Het-(C4-Cy)-alkylaminocarbonyl-, aminocarbonyl-, (C4-Cs)-alkoxycarbonyl-,
hydroxycarbonyl-, cyano, nitro, amidino, acetimino, tri-((C1-Ca)-alkyl)ammonio-, (C-
Cg)-alkylamino-, di-((C4-Cg)-alkyl)amino-, hydroxycarbonylmethoxy-, (C1-Ce)-
alkylsulfonyl-, (Cs-C14)-arylsulfonyl-, (C1-Cs)-alkylaminosulfonyl-, (Ce-C14)-
arylaminosulfonyl-, (Cs-C14)-aryl-(C4-Ca)-alkylaminosulfonyl-, Het-aminosulfonyl-, Het-

25 (C4-Cy)-alkylaminosulfonyl-, (C4-Cg)-alkylsulfonylamino-, (Ces-C14)-arylsulfonylamino-,
(Ce-C14)-aryl-(C4-C4)-alkylsulfonylamino-, Het-sulfonylamino- and Het-(C1-Ca)-
alkylsulfonylamino-, where (C4-C12)-alkylcarbonylamino- representing R'is
unsubstituted or substituted in the alkyl group by a substituent selected from amino,
hydroxy and (C4-Cg)-alkoxy, and where (C4-C12)-alkyl and (C4-Cg)-alkoxy

30 representing R'® are unsubstituted or substituted by one or more identical or different
substituents selected from (C;-Cg)-alkoxycarbonyl-, hydroxycarbonyl- and

aminocarbonyl-,



am nocar bonyl -, am no, (Cl-C8)-al kylam no-, di-((Cl-C8)-alkyl)am no-,
(C1-C8) - al kyl carbonyl am no-, (C6-Cl4)-aryl-(Cl-C4)-al kyl carbonyl am no-,
(C6- C14) WO ore4sbrar bonyl am no-, Het-carbonyl am no-, PCT/EP01/06029

Het - (Cl- C4) - al kyl car bonyl am no- and (Cl- C8)-al kyl carbonyl -, where
(Cl1-C8)-al kyl and (Cl-C8)-al koxy repreggenting a substituent on an aryl
group or Het group in a group 1310 are unsubstituted or substituted by one
or nore identical or different substituents selected from
(C1-C8B) - al koxycarbonyl -, hydroxycarbonyl - and am nocarbonyl -, 15 with the
provi so that, when a substituent R10 is bonded to an al kyl group, it cannot

be (C y oY groudRFisaimeRyituted 6- CB) -
al kyl a#‘h%%%ﬁ%?@%@%?ﬂ%?ﬁ%%pgﬁ%@ﬁ P'(;)onyl -, and t hatl, e3/vhen a
subst i substituRDby bee umiewd identcal @i kiffergniosybstitdersasatsctesbiromhaieyenl ky|
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groups whi C groups contaln one or nore,
hydroxycarbonyl- and aminocarbonyl-,

15
with the proviso that, when a substituent R is bonded to an alkyl group, it cannot be
(C4-Csg)-alkoxycarbonyl-, hydroxycarbonyl-, aminocarbonyl-, (C4-Cs)-
alkylaminocarbonyl- or (C1-Cs)-alkylaminosulfonyl-, and that, when a substituent R
is bonded to an alkyl group, it cannot be (C4-Cg)-alkyl which is substituted by one or
20 more identical or different substituents selected from (C4-Cg)-alkoxycarbonyl-,

hydroxycarbonyl- and aminocarbonyi-;

Het is a residue of a saturated or unsaturated monocyclic or bicyclic, 3-membered to
10-membered heterocyclic ring system containing 1, 2 or 3 identical or different ring

25 heteroatoms selected from nitrogen, oxygen and sulfur,

in all their stereoisomeric forms and mixtures thereof in any ratio, and their

physiologically tolerable salts.

30 All groups, substituents, residues etc. which can occur several times in the

compounds of the formula I, for example A, R'® or Het, can each independently of



one, two or three, double bonds and/or triple bonds, provided that the
doubl e bonds 10 are not located within a cyclic alkyl group in such a
manner tveo oam3ar omati ¢ system results. Al these statenprar/Eral®so2apply if
an al kyl group occurs as a substituent on anot her group or is substituted,
for exanple in an al koxy group (alkyl - an al koxycarbonyl - group or an
aryl al kyl - group. Exanples of al kyl gﬁbups containing 1, 2, 3, 4, 5 6, 7,
8, 9, 10, 11 or 12 carbon atonms are nethyl, ethyl, propyl, butyl, pentyl,
15 hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, the n-isoners of
al | theae agiothigpshavd ihepneayings irsbitatey) and camin batheagé beiidentaal pr
neopentyl, 2,2-dinethylbutyl, 2- nethyl pentyl, 3-nethyl pentyl, isohexyl,
sec- buﬂﬁk”eﬁkrt butyl, tort- pentyl, 2,3,4- trinmethyihexyl, isodecyl. 20
Unsaturated al kyl groups are, for exanple, alkenyl groups such as vinyl,

1- propenyl, 2-propenyl (= allyl), 2-butenyl, 3-butenyl,

2- met hpls-Liddaltasir, th&ierat Akl ig-tb eamderst®odtie tienproasiesl sgngettt m@esnyl , or
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2- cyclohexylethyl- - cyclop roFyIpropy -, 3-cycl obuty

3-cycl alk@mywrppawy |gr01em @r an@ryialikyh gg@wmp%xamelesaf@"ﬁ'égkqup%%ﬁalam hs wel |
as thejyagygli Gz SHRIOYR ¢208 NS YA ArSRUN, BtrHBRopHIUB&SH, pentyl,
15 hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, the n-isomers of all these groups,
isopropyl, isobutyl, 1-methylbutyl, isopentyl, neopentyl, 2,2-dimethylbutyl, 2-
methylpentyl, 3-methylpentyl, isohexyl, sec-butyl, tert-butyl, tert-pentyl, 2,3,4-
trimethylhexyl, isodecyl.

20 Unsaturated alkyl groups are, for example, alkenyl groups such as vinyl, 1-propenyl,
2-propenyl (= allyl), 2-butenyl, 3-butenyl, 2-methyl-2-butenyl, 3-methyl-2-butenyl, 5-
hexenyl or 1,3-pentadienyl, or alkynyl groups such as ethynyl, 1-propynyl, 2-propynyl
(= propargyl) or 2-butynyl. Alkyl groups can also be unsaturated when they are
substituted.

25
Examples of cyclic alkyl groups are cycloalkyl groups containing 3, 4, 5, 6, 7 or 8 ring
carbon atoms like cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 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 alkyl groups like cyclopropylmethyl-,
cyclobutylmethyl-, cyclopentylmethyl-, cyclohexylmethyl-, cycloheptylmethyl-, 1-



O course, a cyclic alkyl group has to contain at |east three carbon atons,
and an unsaturated al kyl group has to contain at |east two carbon atons.
Thus, a gvoup9ydspke (Cl-C3$)-alkyl is to be understood as POWEPOIi6NZy, anong
ot hers, saturated acyclic (Cl 10 C8)-al kyl, (C3-C8)-cycl oal kyl,

cycl oal kyl -al kyl - groups |ike (C3-C4-qycl oal kyl -(C1-C3)- al kyl- wherein the
total nunber of carbon atons can range from4 to 8, and unsaturated
(C2-C8)-al kyl like (C2-C8)-al kenyl or (C2-C8)-alkynyl. Sinmilarly, a group
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by (&1-dUbptinitéy.l groups like methyl, ethyl, n-propyl, isopropyl, n-butyl,
i sobutyl, sec-butyl and tert-butyl. The above statenents relating to al kyI
groups do not only apply to nonoval ent residues but correspondingly to
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an aromatic ri an d which residue is attached via a carbon
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Unless stated otherwise, in one embodiment of the invention the term alkyl
comprises acyclic saturated hydrocarbon residues which have from one to six carbon
atoms and which can be linear or branched. A particular group of saturated acyclic
20 alkyl groups is formed by (C4-Cy4)-alkyl groups like methyl ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, sec-butyl and tert-butyl.

. The above statements relating to alkyl groups do not only apply to monovalent
residues but correspondingly o divalent and polyvalent residues like alkanediy!

.25 groups, alkylene groups or polymethylene groups examples of which are methylene,
1,2-ethylene (= ethane-1,2-diyl), 1,1-ethylene (= 1-methyl-methylene), 1-isobutyl-
methylene, 1,3-propylene, 2,2-dimethyl-1,3-propylene, 1,4-butylene, but-2-en-1,4-
diyl, 1,2-cyclopropylene, 1,2-cyclohexylene, 1,3-cyclohexylene or 1,4-cyclohexylene.

30 Examples of (C4-C4)-alkoxy-(C2-Cy4)-alkoxy- groups are 2-methoxyethoxy-, 2-
ethoxyethoxy-, 2-isopropoxyethoxy-, 3-methoxypropoxy- or 4-ethoxybutoxy-.



tetrahydronapht hyl or 2,3,4,5-tetrahydro-1 H benzocycl oheptenyl. Exanples
of (C6- Cl10)-aryl groups are phenyl, naphthyl, indenyl, indanyl or

1, 2, 3, 4- ve0 padugdr onapht hyl . Unl ess stated ot herw se, andPCT/ER&P®OL9 ve of
any specific substituents bonded to aryl 10 groups which are indicated in
the definition of the conpounds of th? formula I, aryl groups, for exanple
phenyl , naphthyl or fluorenyl, can in &eneral be unsubstituted or
substituted by one or nore, for exanple one, two, three or four, identical
or different substituents, for exanple by the substituents Ilsted bel ow.
15 AryThgrteumpargdaafdre t@arm@aowcacmaob@yc iclygresataasrasiduminay st i ¢ ring.
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be 1,2 %@fﬁ ”ﬂ%}{y 4i ,r ral be unsubstituted or

1,2, 3 gﬁ?gj gcﬂr ronapht ha ﬂf&/‘l oBllpJ) eer??/, fanglpoguegse %an be bi phenyl - 2-yl,
30 bi pbabsttitufédyby onehurmhmeyfor@mfnpl@louerWlthgaamlpburwdentummpldif@aniby t he
term ar can bond 4-position, otherw se via

the 1- ,sxlgst,ltugnt,s reagany) Id%?@ﬂ%ﬁ%“@@é/'@%‘ipﬁ 9 12 position. In

nonosubstituted fluorenyl groups bonded via the 9-position the substituent
is preferably present in the 1-, 2-, 3- or 4-position. The above statenents
reltd i Agyligroapy bagrbalmmdmfwe:agmgrdﬁsnrgdpoaﬁmryntm aioraatintingra subsiiivigd al ent

groups d‘?@'ré’féjs hrezosnl11basrt|¥uer'ﬂs SR be Iocal%d in an r&és‘iereﬁ p%rsﬂ%%s lllll ke phenyl ene
monosubstituted phenyl groups the substituent can be located in the 2-position, the
3-position or the 4-position, with the 3-position and the 4-position being preferred. If a
phenyl group carries two substituents, they can be located in 2,3-position, 2,4-

20 position, 2,5-position, 2,6-position, 3,4-position or 3,5-position. In phenyl groups
carrying three substituents the substituents can be located in 2,3,4-position, 2,3,5-
position, 2,3,6-position, 2,4,5-position, 2,4,6-position, or 3,4,5-position. Naphthyl
groups can be 1-naphthyl (= naphthalen-1-yl) and 2-naphthyl! (= naphthalen-2-yl). In
substituted naphthyl groups the substituents can be located in any positions, for

25 example in monosubstituted 1-naphthyl groups in the 2-, 3-, 4-, 5-, 6-, 7-, or 8-
position and in monosubstituted 2-naphthyl groups in the 1-, 3-, 4-, 5-, 6-, 7-, or 8-
position. 1,2,3,4-Tetrahydronaphthyl, when attached via a carbon atom in the
aromatic ring and comprised by the term aryl, can be 1,2,3,4-tetrahydronaphthalen-5-
yl or-1,2,3,4-tetrahydronaphthalen-6-yl. Biphenylyl groups can be biphenyl-2-yl,

30 biphenyl-3-yl or biphenyl-4-yl. Fluorenyl groups, when comprised by the term aryl,
can be bonded via the 1-, 2-, 3- or 4-position, otherwise via the 1-, 2-, 3-, 4- or 9-



whi ch can be unsubstituted or substituted 1, 2-phenyl ene, 1, 3-phenyl ene or
1, 4- phenyl ene, or napht hyl ene which can be unsubstituted or substituted

1, 2- napwoal/esedi yl, 1, 3- napht hal enedi yl, 1, 4-napht hal enerdigP(91/06029

1, 5- napht hal enedi yl, 1, 6- napht hal enedi yl, 1, 7-napht hal enedi yl,

1, 8- napht hal enedi yl , 2, 3-napht hal enedjy!l, 2,6 10 napht hal enediyl or

2, 7- napht hal enedi yl . The above state ts also correspondingly apply to
the aryl subgroup in arylal kyl- groups. Exanples of arylal kyl- groups which
can al so be unsubstituted or substituted in the aryl subgéoup as well as in
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2-naphthyl methyl, 1 -(1 -nap hthyl) ethyl, 1-(2-naphthyl)ethyl, 2-(1-
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3-phenylpropyl, 1-phenylbutyl, 4-phenylbutyl, 1-methyl-3-phenyl-propyl, 1-

15 naphthylmethyl, 2-naphthyimethyl, 1-(1-naphthyl)ethyl, 1-(2-naphthyi)ethyl, 2-(1-
naphthyl)ethyl, 2-(2-naphthyl)ethy! or 9-fluorenylmethyl. All the above explanations
also corresponding apply to aromatic rings which may be condensed (or fused) to a
ring formed by the groups R* and R® and the carbon atom to which these groups are
attached.

20
The Het group comprises groups containing 3, 4, 5, 6, 7, 8, 9 or 10 ring atoms in the
parent monocyeclic or bicyclic heterocyclic ring system. In monocyclic Het groups the
heterocyclic ring preferably is a 3-membered, 4-membered, 5-membered, 6-
membered or 7-membered ring, particularly preferably a 5-membered or 6-

25 membered ring. In bicyclic Het groups preferably two fused rings are present one of
which is a 5-membered ring or 6-membered heterocyclic ring and the other of which
is a 5-membered or 6-membered heterocyclic or carbocyclic ring. I. e., a bicyclic ring
Het preferably contains 8, 9 or 10 ring atoms, particularly preferably 9 or 10 ring
atoms.

30
Het comprises saturated heterocyclic ring systems which do not contain any double
bonds within the rings, as well as unsaturated heterocyclic ring systems including



or nore, for exanple one, two, three, four or five, double bonds within the
rings provided that the resulting systemis stable. Unsaturated rings may
be parti avOy1/943nsat urated or non-aronatic, or they nay bePa@r/@peieo9 i. e.
doubl e bonds within the 5 rings in the Het group may be arranged in such a
manner that a conjugated pi electron éystem results. Aromatic rings in a
Het group may be 5-nenbered or 6- menber ed rings, i. e. aromatic groups in
a Het group contain 5 to 10 ring atons. Aromatic rings in a Het group thus
conpri se 5-nmenbered and 6-nmenbered nonocyclic heterocycles and bicyclic
het er omorioeensmumieéandfpdjymnsa’umaruadrImile@ychmmg syﬁtenﬁ»w’elﬂbaoebalnlqmg and
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example to a ring formed by R* and R® together with the carbon atom to which these

groups are bonded, and the ring systems that may be condensed to this ring.

20 In a Het group and any other heterocyclic group preferably 1 or 2 identical or different
ring heteroatoms selected from nitrogen, oxygen and sulfur atoms are present. In
general, the ring heteroatoms can be present in any desired combination and in any
desired positions 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

25 substance. Examples of parent structures of heterocycles from which the Het group
any other heterocyclic groups can be derived are aziridine, oxirane, azetidine,
pyrrole, furan, thiophene, dioxole, imidazole, pyrazole, oxazole, isoxazole, thiazole,
isothiazole, 1,2,3-triazole, 1,2,4-triazole, pyridine, pyran, thiopyran, pyridazine,
pyrimidine, pyrazine, 1,4-dioxine, 1,2-oxazine, 1,3-oxazine, 1,4-oxazine, 1,2-thiazine,

30 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, isoindole, benzofuran,
benzothiophene, 1,3-benzodioxole, benzo[1,4]dioxine, 4H-benzo[1,4]oxazine,



WO 01/94301 PCT/ EPO01/ 06029 14 indazol e, benzi m dazol e, benzoxazol e,
benzot hi azol e, quinoline, isoquinoline, - chromane, isochromane, cinoline,
qui nazol iwepr/gusbnoxal i ne, phthal azi ne, pyridoi m dazol es, POYEP@EY29 di nes,
pyridopyrimdines, etc. as well as ring systenms which result fromthe
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nitrogen atom 1f applicable. Thus, for exanple, a yrroldy roup can be
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pyrroli ldlld%lso ?’rom tﬁeﬁ'yr%% hl%h[}oansaw;a&eod éﬁ’éntEeé/ 'if applicable. As examples of

completely or partially hydrogenated analogues of the before-listed heterocycles from
which a Het group and any other heterocyclic group may be derived the following
may be mentioned: pyrroline, pyrrolidine, tetrahydrofuran, tetrahydrothiophene,

20 dihydropyridine, tetrahydropyridine, piperidine, 1,3-dioxolane, 2-imidazoline,
imidazolidine, 4,5-dihydro-1,3-oxazole, 1,3-oxazolidine, 4,5-dihydro-1,3-thiazole, 1,3-
thiazolidine, perhydro-1,4-dioxine (=1,4-dioxane), piperazine, perhydro-1,4-oxazine
(= morpholine), 2,3-dihydrobenzo[1,4]dioxine (= 1,4-benzodioxane), 3,4-dihydro-2H-
benzo[1,4]oxazine, perhydro-1,4-thiazine (= thiomorpholine), perhydroazepine,

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

The Het group and other any other heterocyclic group may be bonded via any ring
carbon atom, and in the case of nitrogen heterocycles via any suitable ring nitrogen
atom, if applicable. Thus, for example, a pyrrolyl group can be pyrrol-1-yl, pyrrol-2-yl
30 or pyrrol-3-yl, a pyrrolidiny! group can be pyrrolidin-1-yl (= pyrrolidino), pyrrolidin-2-yl
or pyrrolidin-3-yl, a pyridinyl group can be pyridin-2-yl, pyridin-3-y! or pyridin-4-yl, a
piperidinyl group can be piperidin-1-yl (= piperidino), piperidin-2-yl, piperidin-3-yl or



or pyrrolidin-3-yl, a pyridinyl group can be pyridin-2-yl, pyridin-3-yl or
pyridin-4-yl, a piperidinyl group can be piperidin-1-yl (= piperidino),

pi peri di w@eyb43opi peridin-3-yl or WO 01/94301 PCT/ EPO1/ 06PREEPWHG029

pi peridin-3-yl. Furyl can be furan-2-yl or fur-3-yl, thienyl can be

t hi ophen-2-yl or thiophen-3-yl, |n1dﬁgolyl can be |n1dazol 1 -yl,
|ntdazol-2-yl, I m dazol -4-yl or imdazol- 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
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Unless stated otherwise, and irrespective of any specific substituents in aryl groups,
Het groups or any other heterocyclic groups which are indicated in the definition of

20 the compounds of the formula |, aryl groups, Het groups and other heterocyclic
groups can be unsubstituted or substituted on ring carbon atoms with one or more,
for example one, two, three, four or five, identical or different substituents like (C-
Ca)-alkyl, (C1-C4)-alkoxy, (C1-Cs)-alkylthio, halogen, nitro, amino, (C1-Cq4)-alkylamino,
di-((C1-Cs)-alkyl)amino, ((C4-Ca)-alkyl)carbonylamino such as, for example,

25 acetylamino, trifluoromethyl, trifluoromethoxy, hydroxy, oxo, hydroxymethyl,
methylenedioxy, ethylenedioxy, formyl, acetyl, cyano, methylsulfonyl, 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

30 results. An oxo substituent (=0) can of course not be present in an aromatic ring, but
can be present if the Het group or any other heterocyclic or carbocyclic group is
saturated or partially unsaturated. Examples of oxo-substituted heterocyclic groups



t he phenyl group, benzyloxy optionally substituted in the phenyl group,
etc. The substituents can be present in any desired position provided that
a stabl ewobsgube 30 results. An oxo substituent (=0 canPOf/Ee@urs® not be
present in an aromatic ring, but can be present if the Het group or any

ot her heterocyclic or carbocyclic groqg saturated or partially

unsat urated. Exanpl es of oxo-substituted heterocyclic groups WO 01/94301
PCT/ EPO1/ 06029 16 are 4H benzo[ 1, 4] oxazi n-3-one, 3H i sobenzofuran-1 -one,
benzo[ 1, 4] di oxi n-2-one, =~ chroman-2-one, etc. Exanples of thelgé%#%
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and125 spoh maf@mxﬂﬂmle@bycﬂgxyeibybapﬁyl ar gaptbRr agyicgrp@pyv@[tr@ﬂﬁulfony or
heter °2hd tr'scu Iu &roup, efé:. Another group that may occur as a substituent on a
suitable ring nitrogen atom is the acetimino group CHs-C(=NH)-. Suitable nitrogen
heterocycles can also be present as N-oxides or as quaternary salts. Ring sulfur
atoms can be oxidized to the sulfoxide or to the sulfone. Thus, for example, a
20 tetrahydrothienyl residue may be present as S,S-dioxotetrahydrothienyl residue or a
thiomorpholinyl residue like thiomorpholin-4-yl may be present as 1-oxo-

thiomorpholin-4-yl or 1,1-dioxo-thiomorpholin-4-yl.

The explanations relating to the Het group correspondingly apply to divalent and

25 polyvalent Het groups including divalent and polyvalent heteroaromatic groups which
may be bonded via any ring carbon atoms and in the case of nitrogen heterocycles
via any carbon atoms and any suitable ring nitrogen atoms or via any suitable ring
nitrogen atoms. For example, a pyridinediyl group can be pyridin-2,3-diyl, pyridin-2,4-
diyl, pyridin-2,5-diyl, pyridin-2,6-~diyl, pyridin-3,4-diyl or pyridin-3,5-diyl, a

30 piperidinediy! group can be, among others, piperidin-1,2-diyl, piperidin-1,3-diyl,
piperidin-1,4-diyl, piperidin-2,3-diyl, piperidin-2,4-diyl or piperidin-3,5-diyl, a
piperazinediyl group can be, among others, piperazin-1,3-diyl, piperazin-1,4-diyl,



may be bonded via any ring carbon atons and in the case of nitrogen

het erocycl es via any carbon atons and any suitable ring nitrogen atons or
via any sv0bepi3elring nitrogen atons. For exanple, a pyrPdi/mediosh29gr oup
can be pyridin-2,3-diyl, pyridin-2,4- diyl, pyridin-2,5-diyl,
pyridin-2,6-diyl, pyridin-3,4-diyl orqpyridin-3,5-diyl, a 30 piperidinediyl
group can be, anong others, piperidin-1,2-diyl, pi pe ridin-1, 3-diyl,

pi peridin-1,4-diyl, piperidin-2,3-diyl, piperidin-2,4-diyl or
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Hal ogen is f1uorine, ch orine, bromne or iodine, preferably fluorine,
chlorine or bromne. 10 Optically active carbon atons present in the
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pr esenbraminehe form of pure enantlorrers or pure diastereoners or in the
formof m xtures of enantionmers and/or diastereoners, for exanple in the
formof racemates. The present invention relates to pure enantioners 15 and
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diastereomers. The invention comprises mixtures of two or of more than two
stereoisomers of the formula |, and it comprises all ratios of 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

20 and pure Z isomers and to E/Z mixtures in all ratios. The invention also comprises all
tautomeric forms of the compounds of the formula |, for example the form in which
instead of the group R'-NH-C(=NH)- depicted in formula | the tautomeric group
1.N=C(-NHpy)- is present.

25 Diastereomers, including E/Z isomers, can be separated into the individual isomers,
for example, by chromatography. Racemates can be separated into the two
enantiomers by customary methods, for example by chromatography on chiral
phases or by resolution, for example by crystallization of diastereomeric salts
obtained with optically active acids or bases. Stereochemically uniform compounds of

30 the formula | can also be obtained by employing stereochemically uniform starting

materials or by using stereoselective reactions.



25 Di astereoners, including E/Z isomers, can be separated into the

I ndi vi dual isonmers, for exanple, by chromatography. Racenates can be
separ at eavont/o13vhe two enanti onmers by customary net hods, PEDEPex®mnp e by
chromat ography on chiral phases or by resolution, for exanple by
crystallization of diastereoneric sal ig obtained with optically active
aci ds or bases. Stereochem cally uniform conpounds of 30 the formula | can
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of the invention.

Physiologically tolerable salts of the compounds of formula | are nontoxic salts that

20 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
sodium salts, potassium salts, magnesium salts and calcium salts, and also salts with
physiologically tolerable quaternary ammonium ions such as tetramethylammonium

25 or tetraethylammonium, and acid addition salts with ammonia and physiologically
tolerable organic amines, such as methylamine, dimethylamine, trimethylamine,
ethylamine, triethylamine, ethanolamine or tris-(2-hydroxyethyl)amine. Basic groups
contained in the compounds of the formula I, for example amino groups or amidino
groups, form acid addition salts, for example with inorganic acids such as

30 hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid or phosphoric acid, or
with organic carboxylic acids and sulfonic acids such as formic acid, acetic acid,
oxalic acid, citric acid, lactic acid, malic acid, succinic acid, malonic acid, benzoic



sodium salts, potassiumsalts, magnesiumsalts and calciumsalts, and also
salts with physiologically tolerable quaternary amoni umions such as
tetramet woanmwsni um 25 or tetraethyl anmonium and aci d adeCT/ERe/saIts wth
anmoni a and physiologically tolerable organic amnes, such as nethylan ne,
di rethylam ne, trinethylamne, ethylagine, triethylamne, ethanolam ne or
tris-(2-hydroxyethyl)am ne. Basic groups contained in the conpounds of the
folrrrul afl , for ei<arrpl e am no groups or amdino groups, formacid addition
salts, for exanple with inorganic acids such as 30, hydrochloric acid,
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fumaric acid, tartaric acid, nmethanesulfonic acid or p-toluenesulfonic

aci d. w6l eqwvalant prvahitwerRcld e8UIVANItles acid addition salts of conpounds
of the fornula | which contain, for exanple, two basic groups with one

acid equivalent or with two acid equivalents. 5 Salts of conpounds of the
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trial kyl ammoni o- substituents, i. e. groups of the fornula (alkyl)3N+
bonded via the positively charged nitrogen atom which g%,roup? m%y
r eptBsdite &iions of theuaestinned acids that may be present in acid addition salts of‘the

compounds of the formula |, are also examples of anions that may be present in the
compounds of the formula | if they contain one or more positively charged groups like
trialkylammonio- substituents, i. e. groups of the formula (alkyl)sN* bonded via the
positively charged nitrogen atom, which groups may represent R'°, or quaternized

20 ring nitrogen atoms in heterocyclic groups. In general a compound of the formula |
contains one or more physiologically tolerable anions or anion equivalents as
counterions if it contains one or more permanently positively charged groups like
trialkylammonio. Compounds of the formula | which simultaneously contain a basic
group or a positively charged group and an acidic group, for example an amidino

25 group and a carboxy group, can also be present as zwitterions (or betaines or inner

salts) which are likewise included in the present invention.

The present invention furthermore includes all solvates of compounds of the formula
1, for example hydrates or adducts with alcohols. The invention also includes

30 derivatives and modifications of the compounds of the formula I, for example
protected forms, prodrugs, i. e. compounds which in vitro do not necessarily exhibit

pharmacological activity but which in vivo are converted into active compounds, and



20 ring nitrogen atons in heterocyclic groups. In general a conpound of the
formula I contains one or nore physiologically tol erable anions or anion
equi val em@oast3ocounterions if it contains one or nore pePOHERN 16929
positively charged groups like trial kylanmonio. Conpounds of the formula
| which sinmultaneously contain a baSi%p group or a positively charged group
and an acidic group, for exanple an amdino 25 group and a carboxy group,
can al so be present as zwitterions (or betaines or inner salts) which are
| i kewi se included in the present invention. The present invention
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sai d phenylene g carries r 0 hydrogen atons, respectively. 15
The. nuiiydrogen atones. It he2,1BiabésubstitubatsGMareg pragest, said poepylepsgrayp ene chain

connecting the njtrqgen of the am do group C(=0) -NH depicted in fornula I
and t hé&ar g’pz’-t%&%ﬁgf"%ré?%Ir9SW€Ct'He&r 1, nore preferably 0. Thus,
preferably the group -(CH2)"- is a direct bond or the group -CH2-. Mbre

preferably the group -(CH2)" is a direct bond, i. e. the nitrogen atom of
t helGniTihe murober p,d( eGhaNrimber af hecCHy giumsdd the polymethylene chain

connecting the nitrogen of the amido group C(=0)-NH depicted in formula | and the

group -CR®R*R®, preferably is 0 or 1, more preferably 0. Thus, preferably the group

-(CHy),- is a direct bond or the group -CHy-. More preferably the group -(CHz)s- is a

direct bond, i. e. the nitrogen atom of the amido group -C(=0)-NH- is directly bonded
20 to the -CR®R*R® group.

The substituents A, which in general can be identical or different, are preferably
selected from fluorine, chlorine and bromine, more preferably from fluorine and
chlorine. As outlined above with respect to aryl groups and phenyl groups in general,
25 the substituents A can be present in any desired position on the phenyl ring to which
they are bonded. If only one substituent A is present, it can be located in the 2-
position or in the 3-position with respect to the (thio)urea group, if two substituents A
are present, they can be located in the 2,3-position, 2,5-position, 2,6-position and
3,5-position with respect to the (thio)urea group.
30
X preferably is oxygen.



20 to the -CR3R4R5 group. The substituents A, which in general can be

I dentical or different, are preferably selected fromfluorine, chlorine
and bromwep/msoe preferably fromfluorine and chlorine. PéwEBUtdéD2ZYed above
with respect to aryl groups and phenyl groups in general, 25 the
substituents A can be present in any ggsi red position on the phenyl ring to
which they are bonded. If only one stibstituent Ais present, it can be

| ocated in the 2- position or in the 3-position with respect to the

(thi o)urea if two substituents A are present, they can be | ocated
in theR %ﬁi&b iis ydm@n by Htaxyrer @1-&1pb§hkpxmar§ﬁayl ,:{nerq)@éaf@ra@lv wi th
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( C1- C1)ydrdxsos¥sasiamnyteter Rydrogkar ably hydrogen, hydroxy or
(C1- 04)2])yal Igggycgr boWyF fml cularly preferably hydrogen or hydroxy,
especially preferably hydrogen. 5 If an aryl group present in a group RL is

1 ont (AR b pRlselR e P H & o sy ] G of HRES WAGiRRRFoEP, " =

subst i ' idifenPyubstitidertts sdledt®d éront @@Cagz-laﬁwb}’na"lo n andl(@em-ﬁ);alkow, I’dllsf ferent
substituents, particularly é{ Eref er abl

one substituent hyl group or
al koxy prefecalply substénted By 3., 2B |n°ﬂQI§rRr eferakly byolipr ﬁl'dﬁf@?%lrodﬁf {Pe egt 3

e or P e L ARl PR T SR A ORI, o

(C6- Cl@ou@pbéseh@ﬂn g4ubatitight in agreuppRepesfaldbly fs @ (C vodf-atighgroup or (Cs-
(C1-C8)-al ky (C6- Clo)-aryl and (C6-Clo)-aryl-(Cl-C4)-alkyl-.
Pari@c@MKPXNrQEQQPa'@WeRQVQE hydrogen. 15 R3 preferably is hydrogen. If a
group R4 or R5 or a cyclic group fornmed by R4 and R5 together with the
carbon atomto which they are bonded is substituted by one or nore

substi R?Embﬁerably is iselavtgd frath hydrogen| (@1-Gepafityl, (Ch;C12)-a8)l anddCeSC1sttent i cal
or di ffa?;l-e(rétr ‘5 ea?l£3}lE urrelgrtesprg%eréb rf?(];m h?/lcjilra/gen (C4-Cs)-alkyl, (Ce-C1o)-aryl and
(Ce-C1o)-aryl-(C4-Cy)-alkyl-. Particularly preferably R? is hydrogen.
15

R® preferably is hydrogen.

If a group R* or R® or a cyclic group formed by R* and R® together with the carbon

atom to which they are bonded is substituted by one or more substituents R', it may
20 carry, for example, 1, 2, 3, 4 or 5 identical or different substituents R'°, preferably 1,

2, 3 or 4, more preferably 1, 2 or 3, particularly preferably 1 or 2, identical or different

substituents R'°.

R* is preferably selected from (C-Cag)-alkyl, (Ce-C1o)-aryl, (Ce-Cio)-aryl-(C1-Ca)-alkyl-,
25 Het and Het-(C1-Cy4)-alkyl-, where the alkyl, aryl and Het groups are unsubstituted or
substituted by one or more identical or different substituents R'°. More preferably R*
is (Ce-C1o)-aryl or Het, particularly preferably (Cs-C1o)-aryl, for example phenyl, where
the aryl, Het and phenyl groups are unsubstituted or substituted by one or more
identical or different substituents R'°.
30
R® is preferably selected from hydrogen, (C1-C1z)-alkyl, (Ce-Ci4)-aryl, (Ce-C1a)-aryl-
(C4-C4)-alkyl-, Het and Het-(C4-C4)-alkyl-, more preferably from hydrogen, (C1-Cg)-



2, 3 or 4, nore preferably 1, 2 or 3, particularly preferably 1 or 2,

i dentical or different substituents R10. R4 is preferably selected from
(C1l- CB) - aVtxyi/9430C6- C10) -aryl, (C6-Cl1l0)-aryl-(Cl-C4)-al kyl PCT/ER&/(de19 and
Het - (Cl-C4)-al kyl -, where the al kyl, aryl and Het groups are unsubstituted
or substituted by one or nore identical or different substituents R10.
More preferably R4 is (C6-CL10)-aryl Het, particularly preferably
(C6-Clo)-aryl, for exanple phenyl, where the aryl, Het and phenyl groups
are unsubstituted or substituted by one or nore identical or different

subst i alkght(€:K:Q)- ani£0(08$1o$awlf(ﬁe+®@-laﬂ<y$-el-le¢aed Hete(@1F9 gralggn particularly
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subst i fareaxasnteOnetilyt enetlwl. pr ef er abl y R5 is (Cl-C4)-al kyl, for exanple

met hyl or ethyl. The saturated or unsaturated carbocyclic or heterocyclic
ring that may be forned by 10 R4 and R5 together with the carbon atomto

whi ch Th@%a?ur%t&?ﬁﬂ@ﬁséﬁ%té@ '@:Ia?bdby%hc 8r helerodyclid ridg tRat M2 1 fied by
Preferag aring is a saturated or unsaturated 5 nenbered or
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ring systems conposed of 5- nmenbered and 6-nmenbered rings. ye preferably

the ri Aysieatnibahawy %cen@enseﬁig(or fuses do byncthraadanéOfrag@tWe‘?« and ﬁ* t he
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15 different monocyclic or bicyclic saturated or unsaturated ring systems composed of 5-
membered and 6-membered rings. More preferably the rings condensed to the ring
formed by R* and R?® together with the carbon atom to which they are bonded are
identical or different carbocyclic or heterocyclic aromatic ring systems, particularly
preferably aromatic ring systems selected from benzene and naphthalene. An

20 especially preferred aromatic ring that may be condensed to a ring formed by R* and
R°® together with the carbon atom to which they are bonded, is the benzene ring.
Examples of ring systems formed by R* and R® together with the carbon atom to
which they are bonded are cyclopropane, cyclopentane, cyclohexane, cycloheptane,
tetrahydrofuran, tetrahydropyran, pyrrolidine, piperidine, perhydroazepine, indane,

25 indene, dihydronaphthalene, tetrahydronaphthalene, octahydronaphthalene,
decahydronaphthalene, fluorene, benzoindane, acenaphthene, 9,10-
dihydroanthracene, chromane, chromene, isochromane, tetrahydroquinoline,
tetrahydroisoquinoline, etc., which may all be unsubstituted or substituted by one or
more identical or different substituents R'°,

30
R® preferably is hydrogen or hydroxy, more preferably hydrogen.



preferably aromatic ring systens sel ected from benzene and napht hal ene. An
20 especially preferred aromatic ring that nay be condensed to a ring
formed byw®di/sasot R5 together with the carbon atomto whi BOT/ER&y0662%
bonded, is the benzene ring. Exanples of ring systens forned by R4 and R5
together with the carbon atomto whi t hey are bonded are cycl opropane,
cycl opent ane, cycl ohexane, cycl oheptane, tetrahydrofuran, tetrahydropyran,
pyrrolidine, piperidine, perhydroazepine, indane, 25 indene,

di hydr onapht hal ene, tetrahydronapht hal ene, octahydronapht hal
decahy & enasebediment of thainyastionan Ay AR Ofé%ér@é%@ HE '@ﬁ%é” aryl

di hydr [ONang iL ne,
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repres or resent 1n the ary part of an aryl al kyI-
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partlcu ar uorine, ¢ romi ne al koxy,
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i nvent ieombadimient okthebinvenigroisrfasmed hma:m.o@mdﬂlww@cbweamgnqyps ogtirips

or et ST epTeR Ry B PEEE T g el 1 el aE Hel per it Ay T LY
whi ch | ‘T‘% ﬁger@ ﬂe%énﬁuﬁ@ﬁ@r@bnébﬁwémaéﬁpmﬂ i8 ré@ent which is selected
(C6- ClO _c rbonyl am no CG _0) aryl (b ) ] (GG

15 from (C1-Cs)-alky carbonylamlno (Cs-Cio)- awlcar onylamlno (Ce-Cro)-aryl-(C1-Ca)-
alkylcarbonylamino-, Het-carbonylamino-, Het-(C+-Ca4)-alkylcarbonylamino-, (C1-Cag)-
alkylaminocarbonyl-, (Cs-C1o)-arylaminocarbonyl-, (Cs-C1o)-aryl-(C1-Ca)-
alkylaminocarbonyl-, Het-aminocarbonyl-, Het-(C-C4)-alkylaminocarbonyl-, (C1-Cg)-
alkylaminosulfonyl-, (Cs-C10)-arylaminosulfonyl-, (Cg-C1o)-aryl-(C1-Ca)-

20 alkylaminosulfonyl-, Het-aminosulfonyl-, Het-(C;-C4)-alkylaminosulfonyl-, (C4-Csg)-
alkylsulfonylamino-, (Cs-C1o)-arylsulfonylamino-, (Ce-C1o)-aryl-(C1-Ca)-
alkylsulfonylamino-, Het-sulfonylamino- and Het-(C;-C4)-alkylsulfonylamino-, and
zero, one or two identical or different substituents R'° are present which are selected
from halogen, in particular fluorine, chlorine and bromine, (C1-Cs)-alkyl, (C1-Cs)-

25 alkoxy, (Ce-C1o)-aryloxy- and (Ce-Cio)-aryl-(C1-Cs)-alkoxy-, where each of the aryl
groups and Het groups in a group R'C is unsubstituted or substituted as defined
above. Further subgroups of compounds within said embodiment of the invention are
formed by compounds in which on aryl groups or Het groups representing R*orR%or
present in the aryl or Het part of an arylalkyl- or Het-alkyl- group representing R* or

30 R? one substituent R'® is present which is selected either from (C1-Cs)-
alkylcarbonylamino-, (Ce-C1q)-arylcarbonylamino-, (Cs-C+o)-aryl-(C1-Ca)-
alkylcarbonylamino-, Het-carbonylamino- and Het-(C4-Cy)-alkylcarbonylamino-, or



al kyl car bonyl am no-, Het-carbonyl am no-, Het-(Cl-C4)-al kyl carbonyl am no-,
(C1-C8) - al kyl am nocar bonyl -, (C6-C10)-aryl am nocar bonyl -,

(C6- C10) va0 yi/93@L- C4) - al kyl am nocar bonyl -, Het - am nocar bP@V/EP(1/06029

Het - (C1- C4) - al kyl am nocar bonyl -, (C1-C8)- al kyl am nosul fonyl -,

(C6- C10) - aryl am nosul fonyl -, (C6- Cl0) -aryl - (Cl-C4) 20 al kyl am nosul f onyl -
Het - am nosul fonyl -, Het- (Cl-C4)-al kyl am nosul fonyl -, (Cl-C8)-

al kyl sul fonyl am no-, (C6- ClO) aryl sul fonyl am no-, (C6-Cl0)-aryl-(Cl-C4)-
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parti cul ar fl'uorine,” ¢chlorine and bfom ne
al koxy, fraagCet)-adnjdroinpsubionyl, cee@:a))aa{&eynm@@mﬁwh écmy%awmf-€4bach of
in .a

h b do
subst | TOUEIRIB e o BB RRTIaRy Pl B P RS i fiom s o
enbogi MERICHalkyrsulionyRimingn (&5, )- aQn@ﬂf lmmoqm1b)ﬂa ichap aryl

groups or Het droups representing or R resent in the aryl or Het
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okl e DB St 28 ot ogt;\m%%%gy{fwhgme%%{,@%& 1R 1 oy -
al kyI C eréWt'vWﬁbﬁ@fe sbllctatirooydlegemdn 8@/ A ular fluorine, chlorine and bromine,

Het - cfe%a' k){l car bonyl am no-, or WO 4301 PCT/ EP01/ 06029 24 from
(Cl- C8)( ail 33% & Lrddesikaxy, @@@-@ﬁiyl%yy&a% (Getao)i(C1-Ca)-alkoxy-,
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( C6- Claubatitytedragdefihédaipbve. (C6 Clo) aryl - (C1-C4) - al kyl am nosul fonyI
Het - am nosul fonyl - and Het - (Cl- C4) - al kyl am nosul fonyl -, or from5
(C1-C8) - al kyl sul fonyl ami no-, (C6-C10)-aryl sul fonyl am no-,
(CG C1 - I W j
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unsubsti t ut ecEITl or subg%l tuted as d meéj%lrllﬁ‘cﬁﬁ? éhdis@éc%ﬁ)d&&ahéns being

a subject of the present invention. Also all preferred compounds of the formula | are a

subject of the present invention in all their stereoisomeric forms and mixtures thereof
in any ratio, and in the form of their physiologically tolerable salts. For example, a

20 group of preferred compounds is formed by compounds of the formula | in which
nis0; |
R® is hydrogen;
R°® is methyl, ethyl or phenyl where the pheny! group is unsubstituted or substituted
by one or more identical or different substituents R'%:

25 andm, A, X, R", R?, R*, R® and R' are as defined in their general definitions or
preferred definitions, in all their stereoisomeric forms and mixtures thereof in any
ratio, and their physiologically tolerable salts.

A group of more preferred compounds is formed by compounds of the formula | in
30 which

nis 0;

mis O or1;



Preferred conpounds of the formula | are those conpounds in which one or
nore of the groups have preferred neani ngs or have one or nore of the
speci fi c vdenopsdi ons 15 listed in their respective defi nPCT/BR&1/G02% N t he
general explanations on the respective groups, all conbinations of such
preferred neani ngs and specific denotajd ons being a subject of the present
invention. Also all preferred. conpourids of the formula | are a subject of
the present invention in all their stereoisoneric fornms and m xtures
thereof in any ratio, and in the formof their physiologically tolerable
salts. Rﬁblaxhagem a 20 group of preferred conpounds is formed by

conpoun . he formula |l inwhich nis O; R3 is hydrogen; R5 is nethyl,
et hyl Gere the phenyl group is unsubstituted or substituted by

one or egfMtdiad orgihehyl {vilees thespisriyil B (MdlibsBfutedndr subgtitudéd R1,
R2, R4, ﬁ@Rgsergngﬁ/F R10 glr%lqgs gie fined mplt eyl Pm%er al definitions or

preferrbyiodefqrmareodenthaiOzaﬂlffecrﬁl@wu@ﬁl&@é@ meric fornms and ni xtures

t her rati their physiologically tolerable salts. A group
of @Pgﬁ”%mgﬁ:ﬁ&s is formed by compounds of the formula I in 30

whi ch nXi,§ongerfn is 0 or 1; WO 01/94301 PCT/EP01/06029 25 R2 is hydrogen;
R3 is hydrog gen; R5 IS raeth yl, ethyl or phenyl where the phen group is

unsubstandifeR' oR* engR | 1are &6 dQWeéd'é ﬂ'éﬁ" goneral debnitiens ObPr %P@r ent
subst | té'ef 1hghﬁr bl%rgcﬁgﬁﬁ%ﬂe f8rrmﬁh¥rgc§?rﬁ fturestHete P Y raBday R, R4

and R10 % €énér a |ons or pre eferred

def i ni tlk@nsphylsrbl@gi;lbaﬂmlérabmaiw soneric fornms and m xt ures t hereof in any
r at |1% and their physiologically tolerable salts.

A subgroup of compounds of the invention is formed by compounds of the formula |,

wherein

mis0,1,2,30r4;
15
nis0,1,2or3;

A is halogen;
20 X is sulfur or oxygen;

R’ is selected from hydrogen, hydroxy, (C1-C1z)-alkoxycarbonyl-, (Ce-C14)-aryl-(C4-
Ca)-alkoxycarbonyl- and (Ce-C14)-aryloxycarbonyl-, where each of the aryl groups is
unsubstituted or substituted by one or more identical or different substituents

25 selected from (C1-C1z)-alkyl, halogen and (C1-C12)-alkoxy;

R? is selected from hydrogen, (C1-C1z)-alkyl, (Ce-C14)-aryl, (Ce-C14)-aryl-(C1-Ca)-
alkyl-, R%®-(C1-Cy2)-alkyl-, R?-(Cs-C14)-aryl- and R**-(Cg-C14)-aryl-(C4-Cu)-alkyl-,
where R% is selected from hydroxycarbonyl-, (C4-Csz)-alkoxycarbonyl- and (Ce-C14)-

30 aryl-(Cq-Cy)-alkoxycarbonyl-,

R® is selected from hydrogen, cyano, hydroxy and (C4-C+2)-alkyl;



10 A subgroup of conpounds of the invention is formed by conmpounds of the
formula I, wherein mis O, 1, 2, 3 or 4, 15 nis 0,1,2 or 3; Ais

hal ogen; W0 o0¥94381 sul fur or oxygen; Rl is sel ected from hyBeDgee/o6b39dr oxy,

(C1-C12) - al koxycar bonyl -, (C6-Cl4)-aryl-(Cl- C4)-al koxycarbonyl - and

(C6- Cl4) - aryl oxycar bonyl -, where each, §f the aryl groups is wunsubstituted
or substituted by one or nore identical or different substituents 25

sel ected from (Cl-C12)-al kyl, hal ogen and (Cl-Cl2)-al koxy; R2 is selected
from hydr ogen, (C1-C12)-a|ky|, (C6-Cl4)-aryl, (C6-Cl4)-aryl-(Cl-C4)-

al kyl -, R20-(Cl-C12)-al kyl -, R20-(C6-C14)-aryl- and

e oo SRR ECR P 1o C1RER) TEC A EGH GO Hetand

aryl - ( Bgt-(@)-Ca)- &moyypwhbcmme alkiR3ang aﬂdllwtgsrdups ame hpsubsgjitutedayrano, hydr oxy
and (C1-Cl2)-al kyl; WO 01/94301 PCT/lf:fPOII 06 %1 4y 1S selected from

( C1- c19ybsiitied by eme e marggenticebat ¢ 56’%3;‘/' St”éz'f” Eal kyl -, Het and

Het -{ C1-C4) - al kyl -, where the al kyl, aryl and Het groups are unsubstituted
or substituted by one or nore |dent|cal or different substituents R10; 5

R5 is Eiéhsaseledtefdfwmﬁmﬂrogmm (CHQrcaRY ChD14)- ws (G&@mhawl (C1-Ca)+

(5. 1} et HE <84)c§‘,a@1|§,y|_,4§§ b AR finqarbonyt- and Het-(Cr
C4) - al gy a2 %ﬁ%c%‘? s, ﬂﬁ(}gé‘fhéﬁ 'éfWanoal"-lé{ grRApstat (HRWBGtLB Eor

unsubstltut d or st t nor e |dent|c or different

subst i sulestitsteR1), oﬂé)oomdke ldemda&sot d@‘ereférsubstlwentﬂeRcar bon atom to which
t hey are bonded forma saturated or unsaturated 3-nenbered to 8-nenbered
ri n’é which is a carbocyclic ring or a

R* and R® together with the carbon atom to which they are bonded form a saturated
or unsaturated 3-membered to 8-membered ring which is a carbocyclic ring or a
heterocyclic ring containing 1, 2 or 3 identical or different ring heteroatoms selected
from nitrogen, oxygen and sulfur, and which can be condensed to one or two

15 saturated or unsaturated carbocyclic ring systems or heterocyclic ring systems
containing 5 to 10 ring atoms of which 1, 2 or 3 can be identical or different ring
heteroatoms selected from nitrogen, oxygen and sulfur, where the resulting RYR®%C
group is unsubstituted or substituted by one or more identical or different substituents
R1o;

20
R® is selected from hydrogen, hydroxy, (C-Cs)-alkoxy and (Ce-C14)-aryl-(C1-Ca)-
alkoxy-;

R is selected from (C1-C1z)-alkyl, phenyl-(C1-C4)-alkyl-, (C4-Cs)-alkoxy, phenyl-(C-
25 Cg4)-alkoxy-, phenoxy-, phenyl, Het, trifluoromethoxy, trifluoromethyl, halogen, oxo,
hydroxy, amino, (C¢-C+2)-alkylcarbonylamino-, (C4-Cg)-alkylcarbonyl-, cyano, nitro,
amidino, acetimino, tri-((C4-C4)-alkyl)ammonio-, (C4-Cg)-alkylamino-, di-((C4-Cg)-
alkyl)Jamino-, hydroxycarbonylmethoxy-, (C1-Cg)-alkylsulfonyl-, (C1-Ceg)-
alkylsulfonylamino-, phenylsulfonylamino- and phenylsulfonyl-, where the Het group
30 and each of the phenyl groups contained in R'® is unsubstituted or substituted by one
or more identical or different substituents selected from halogen, nitro, oxo, hydroxy,
(C4-Cg)-alkyl, (C4-Cg)-alkoxy, trifluoromethyl, cyano, trifluoromethoxy, (C4-Csg)-



heterocyclic ring containing 1, 2 or 3 identical or different ring

het eroatons selected fromnitrogen, oxygen and sul fur, and which can be
condenseavoor/s3er or two 15 saturated or unsaturated car boRgTEPE/(6)2Yg
systens or heterocyclic ring systens containing 5 to 10 ring atons of
which 1, 2 or 3 can be identical or dhfferent ring heteroatons sel ected
fromnitrogen, oxygen and sulfur, where the resulting R4(R5)C group is
unsubstituted or substituted by one or nore identical or different

bstit t R10; R6 | ected f h , _hyd Cl-C8)-al k

i coliloalh e a)-' B e ot Ph

h I henyl - (C1- 25 C4)-al koxy-,
Bh:%xy- % ﬁﬁg férﬁﬁg- u%g n)g?%%onﬂ ?P?/fl fjoromat hyl , ) ﬁal gggn, 0Xxo,
hydr oxy, am no, (C1- 012) aI kyI car bonyl am no-, (Cl-C8)-al kyI car bonyl -

t di t t Cl-
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and phen ere Het group 3 each the phenyl groups
cont ai hetéroatoRiH)selecmdsfcdmtmﬁrogem aaygsnlasdisulfugd by one or nore identical
or different substituents selected from hal ogen, nitro, oxo, hydroxy,
(C1-C8)-al kyl, (Cl-C8B)-al koxy, trifluoronethyl, cyano, trifluoronethoxy,

(Cl- CBgn Mﬁ(h% s?ér%Qﬂsan? _l% &HSOQQ@ ﬁmxt@?esaﬂh'é)’écﬁ% faﬂ?%lano Hir

(C1-C8 am no- ) - al kyl ) am no-, - al kyl car bonyl am no-
and (Cﬂhﬁﬂ¢bgkk&Y@dehﬁﬂgSaﬁsFbt is a residue of a saturated or unsaturated
nmongcyclic or bicyclic, 3-nmenbered to 5 1 O-nenbered heterocyclic ring
system containing 1, 2 or 3 identical or different ring heteroatons
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formse and m xtures thereof in any ratio, and their physiologically

t ol er aindepentiestly alorrianather age pfesentin yoifpyouatsulstantidlyf whifaima | are

conpounds,.in_which chiral centers
dl configuration.

15 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 linkage of two or more fragments (or building blocks) which
can be derived retrosynthetically from the formula 1. In the preparation of the
compounds of the formula | it can generally be advantageous or necessary in the

20 course of the synthesis to introduce functional groups which couid 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. As examples of precursor groups
cyano groups may be mentioned which may later be converted into amidino groups,
or nitro groups which may be converted into amino groups. Protecting groups (or

25 blocking groups) that may be present on functional groups include allyl, tert-butyl,
benzyl, allyloxycarbonyl (Alloc), tert-butoxycarbonyl (Boc), benzyloxycarbonyl (Z) and
9-fluorenylmethoxycarbony! (Fmoc) as protecting groups for hydroxy, carboxylic acid,

amino and amidino groups.

30 In particular, in the preparation of the compounds of the formula | building blocks can
be connected by performing one or more condensation reactions and/or addition

reactions such as amide couplings and (thio)urea formations, i. e. by forming an



i ndependently of one another are present in uniformor substantially

uni form configuration. 15 The present invention also relates to processes
of prepamedbom3by whi ch the conpounds of the fornula | arerT/@ptizionzmbl e. The
conpounds of the formula | can generally be prepared by |inkage of two or
nore fragnents (or building bl ocks) m@bch can be derived
retrosynthetically fromthe formula I~"In the preparation of the conpounds
of the formula | it can generally be advantageous or necessary in the 20
course of the synthesis to introduce functional_ groups which could [ead to
undesi estlde beadthaiweenora carbexylisaaaid greup af @n%pmk%@g idoak 2pd RA aMMEOf or m of

precursors ich.,are .l.ater convert i t e i oups.
e exapr i SEangnEs B Hedier BBt BB et h R ey
later BeniR@AYSUPLES iW8 BuitdThg blseka! Bodsxamgle, Borfnf)@uﬂd@@t)mé’\m_rﬁMIe[fBNarbe
converted into am no groups. Protecting groups (or 25 bl ocking groups) that
may be bprreparecoby finkiog itee ALilding blecksd it éormulge I, tbanddt yi ;| benzyl ,

al | yé oxycar bonyl (Al loc), tert-butoxycarbonyl (Boc), benzyl oxycarbonyl (2)
and Y 9-fl uorenyl met hoxycar bonyl (Fnoc) as protecting groups for hydroxy,
carboxylic acigy amno and am di nadHgroups. 30 In particulars in the
preparation of( - gdounds of the|formyla | building bloc can be

connected by pe flng one or nsation react] nd/ addi tion
reacti ons such i de coupli ngg a t hi o) urea 'T'g\?'ﬁébggis .'Sle. by
form ng an 94301 PCT/ EP01/ 06029 028 ani de bond betweersa car boxylic
acid group of one building block and an am no group of another building

bl ock, or by establishing a (thio)urea |inkage between two am no groups of
two buil ding bl ogks. For exanple, clinpounds of the fornuljg | can be
prepared by l|inking the building blocks of the formulae IIl, Ill, and IV 5

(AmMGHRS H2N(CH2) )N R & -""T Z R2 OR
by means of forming in a manner known per se a (thio)urea bridge between the

group G' depicted in formula Il and the group G depicted in formula Ill, and by

10 forming in a manner known per se an amide bond between the carboxylic acid
derivative group COZ depicted in formula Il and the NH, group depicted in formula
v.

In the compounds of the formulae Il, lll and IV the groups and numbers m, n, A, R2,
15 R® R*and R’ are as defined above. R’ is the amidino group R'NH-C(=NH)- wherein
R' is defined as above, or a protected form thereof or a precursor group thereof, for
example a cyano group which is later converted into the group R'NHC(=NH)- present
in the final compounds of formula I. In general, in addition to the denotations of the
groups and substituents given above, in the compounds of the formulae 11, il and 1V,
20 functional groups can also be present in the form of precursor groups which are later
converted into the groups present in the compounds of the formula 1, or can be

present in protected form.

One of the groups G' and G? is a free amino group, i. e. an NH, group in the case of
25 G' and an NHR® group in the case of G2, and the other is an amino group suitably
functionalized for the formation of a (thio)urea bridge, or is converted into such a

functionalized group, for example an iso(thio)cyanato group or a (C1-Cg)-



R3 11 Il 1V by neans of formng in a manner known per se a (thio)urea
bri dge between the group Gl depicted in forrmula Il and the group &
depictedwaof/oomul a 111, and by 10 form ng in a nmanner KPOWEP@eér0®e an

am de bond between the carboxylic acid derivative group COZ depicted in
formula 11l and the NH2 group depictedgin formula 1V. In the conpounds of
the formulae Il, Ill and IV the groups and nunbers m n, A R2, 15 R3, R4
and R5 are as defined above. R is the am dino group R NH C(=NH) - wherein
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or in the literature which is readily available to those skilled in the art.

15 ‘
For the preparation of the compounds of formula | first the compounds of the
formulae Il and Ili may be linked and the resulting intermediate product then be .
condensed with a compound of the formula 1V to give a compound of the formula |.
Just so, first the compounds of the formulae lll-and IV may be condensed and the

20 resulting intermediate product then be linked to a compound of the formula Il to give
a compound of the formula I. After any such reaction step in the course of such
syntheses protecting and deprotecting steps and conversions of precursor groups
into the desired final groups may be carried out and further modifications may be
made. '

25
The (thio)urea bridge between the building blocks for formulae 1l and lll can be
established, for example, by first converting in a compound of the formula Il an amino
group (NH. group) representing G' into a functionalized amino group like an
iso(thio)cyanato group by means of (thio)phosgene or a phosgene equivalent like

30 triphosgene, or a (C4-Cg)-alkoxycarbonylamino group by means of a (C-Cg)-alky!
chloroformate such as ethyl chloroformate or isobutyl chloroformate, or an imidazol-

1-yl(thio)carbonylamino group by means of N,N'-(thio)carbonyldiimidazole, or a



10 The starting conpounds of the formulae Il, 11l and IV and ot her
conpounds which are enployed in the synthesis of the conpounds of formula
| for intwodugidng certain structural units, are comrerci BCTEPavmdivsabl e or
can be readily prepared from conmercially avail able conpounds by or

anal ogously to procedures descri bed b%POM/ or inthe literature which is
readily available to those skilled in"The art. 15 For the preparation of

t he conpounds of forrmula I first the conpounds of the formulae Il and Il
may be |inked and the resulting internediate_ product en be _condensed
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15 Various general methods for the formation of an amide bond that can be employed in
the synthesis of the compounds of formula I are just so well known to those skilled in
the art, for example from peptide chemistry. An amide coupling step can favorably be
carried out by employing a free carboxylic acid, i. e. a compound of the formula IIl or
an intermediate coupling product in which a group like COZ reacting in that step is a

20 COOH group, activating that carboxylic acid group, preferably in situ, by means of a
customary coupling reagent such as a carbodiimide like dicyclohexylcarbodiimide
(DCQ) or diisopropylcarbodiimide (DIC), or an N,N-carbonyldiazole like N,N*-
carbonyldiimidazole, or a uronium salt like O-((cyano(ethoxycarbonyl)methylene)-
amino)-1,1,3,3-tetramethyluronium tetrafluoroborate (TOTU) or O-(7-azabenzotriazol-

25 1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate (HATU), or a chloroformic acid
ester like ethyl chloroformate or isobutyl chloroformate, or tosyi chloride, or
propylphosphonic acid anhydride, or others, and then reacting the activated
carboxylic acid derivative with an amino compound of the formula IV. An amide bond
can also be formed by reacting an amino compound with a carboxylic acid halide, in

30 particular a carboxylic acid chloride, which can be prepared in a separate step or in
situ from a carboxylic acid and, for example, thiony! chloride, or an carboxylic acid
ester or thioester, for example a methyl ester, ethyl ester, phenyl ester, nitrophenyl



can be functionalized to give an iso(thio)cyanato group,

(C1- C6) - al koxycar bonyl am no group, imdazol-1-yl(thio)carbonyl group or
trichl or ov@vhigd3erar bonyl am no group, and the resulting i nPET/ERU/®I® | s then
reacted with a conmpound of the formula Il in which Gl is a free NH2 group.
The conversion of an am no group into 3n I so(thio)cyanato 10 group,

(C1-C6) - al koxycar bonyl am no group, n@ azol - 1-yl (thi o) carbonyl group or
trichl oronet hyl carbonyl am no group as well as the subsequent reaction of
the internediate with an am ne can be perfornmed according to standard
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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
20 methods for the preparation of activated carboxylic acid derivatives and the formation
of amide bonds and ester bonds as well as source literature are given in various
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.
25
Protective groups that may still be present in the products obtained in the coupling
reaction are then removed by standard procedures. For example, tert-butyl protecting
groups can be cleaved off with trifluoroacetic acid. In particular a tert-butoxycarbonyl-
substituted amidino group or amino group which is a protected form of an amidino
30 group or amino group, can be deprotected, i. e. converted into the amidino group or
amino group, by treatment with trifluoroacetic acid. As already explained, functional

groups can also be generated after the coupling reaction from suitable precursor



in which a group like Z is chlorine, nethoxy, ethoxy, optionally
substituted phenoxy, nethylthio, phenylthio or pyridin-2-ylthio. 5 The
activati omopeasdi ons and coupling reactions are usually peref/aPoe®0i9N t he
presence of an inert solvent (or diluent), for exanple in the presence of
an aprotic solvent like dinmethylfor 1 de (DMF), tetrahydrofuran (THF),
di nmet hyl sul foxi de (DMSO), hexanet hyl “phosphoric triam de (HWT),

1, 2-di met hoxyet hane (DVE), 10 di oxane, or others, or in a mxture of such
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As already expl alned, functional groups can e generated after the
could i giyertbaamiding.r om sui t abl e precursor

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

25 the invention.

The reactions described above and below that are carried out in the syntheees of the
compounds of the formula | can generally be carried out according to the methods of
conventional solution phase chemistry.

30
The compounds of the present invention inhibit the activity of the blood coagulation

enzyme factor Vlla. In particular, they are specific inhibitors of factor Vlla. As used



WO 01/94301 PCT/ EPO1/ 06029 32 groups. In addition, a conversion into a
physiologically tolerable salt or a prodrug of a conpound of the fornmula I
can thenvweovasni ed out by known processes. As exanpl es oPCT/ERO/OI0dUCt i On
of specific functional groups procedures for the 5 introduction of am dino
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represent the group R10, for exanple. Am dines can be prepared from cyano
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exanpl e, on the size, charge or hydrophobicity of the conpound. Simlarly,
wel | known net hods such _as am no aci d sequence anal ysi s, | R and mass
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I nvent | L: | r{gred out in
t he syH?ﬁgjlséﬂggﬁgﬁé@%@n%@ﬁ%%&ﬁﬁow‘?g%rge%lﬁ\gg@Z%rnﬁagvﬁs’ Ldé carried
out acirfiugnoingtislodd eoagtlatios (of blood elativig)carad filsinalysis anpgHasthedhsatimenty. 30
The cogﬁ)&ﬁds of the present i ,nvepé,i on inhibit the activi t% CPf t he Dbl ood
coagul ng therapy and prophylaxis, of diseases such as, for example, cardiovascular
disorders, thromboembolic diseases or restenoses. The compounds of the formula |
15 and their physiologically tolerable salts and their prodrugs can be administered to
animals, preferably to mammals, and in particular to humans as pharmaceuticals for
therapy or prophylaxis. They can be administered on their own, or in mixtures with
one another or in the form of pharmaceutical preparations which permit enteral or
parenteral administration and which contain, as active constituent, an effective
20 amount of at least one compound of the formula | and/or its physiologically tolerable

salts and/or its prodrugs and a pharmaceutically acceptable carrier.

The present invention therefore also relates to the compounds of the formula | and/or
their physiologically tolerable salts and/or their prodrugs for use as pharmaceuticals
25 (or medicaments), to the use of the compounds of the formula | and/or their
physiologically tolerable salts and/or their prodrugs for the production of
pharmaceuticals for inhibition of factor Vlla or for influencing blood coagulation or
fibrinolysis or for the treatment, including therapy and prophylaxis, of the diseases
mentioned above or below, for example for the production of pharmaceuticals for the
30 treatment 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 Vlla or



enzynme factor Vila. In particular, they are specific inhibitors of factor
Vila. As used WD 01/94301 PCT/ EP01/ 06029 33 herein, the termspecific when
used in mederenee to the inhibition of factor Vila activi PT/EREZ8829% hat a
conmpound of the formula | can inhibit factor Vila activity w thout
substantially inhibiting the activitysaf other specified proteases invol ved
in the blood coagulation and/or the fibrinolysis pathway including, for
exanpl e, factor Xa, plasmin 5 and thronbin (using the same concentration of
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relates to the conpounds of the, formu a d/or eir p caIIy
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pr Oducbb%htgfallw‘ﬁfr BERiIE fittaeh®UskNtramuscularly or subcutaneously, in the
form of injection solutions or infusion solutions, microcapsules, implants or rods, or
percutaneously or topically, for example in the form of ointments, solutions or
tinctures, or in other ways, for example in the form of aerosols or nasal sprays.
20 '
The pharmaceutical preparations according to the invention are prepared in a
manner known per se and familiar to one skilled in the art, pharmaceutically
acceptable inert inorganic and/or organic carrier substances and/or additives being
used in addition to the compound(s) of the formula | and/or its (their) physiologically
25 tolerable salts and/or its (their) prodrugs. For the production of pills, tablets, coated
tablets and hard gelatin capsules it is possible to use, for example, lactose, corn
starch or derivatives thereof, talc, 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
30 production of solutions, for example injection solutions, or of emulsions or syrups are,
for example, water, saline, alcohols, glycerol, polyols, sucrose, invert sugar, glucose,
vegetable oils, etc. Suitable carrier substances for microcapsules, implants or rods



30 treatnent of cardiovascul ar disorders, thronboenbolic diseases or
restenoses. The invention also relates to the use of the conpounds of the
fornmul a wand94301 t heir physiologically tolerable salts apdl/grotdseior
prodrugs for the inhibition of factor Vila or WO 01/94301 PCT/ EP01/ 06029
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15 alterlng the osmotic pressure, coating agents or antioxidants. They can also contain
two or more compounds of the formula | and/or their physiologically tolerable salts
and/or their prodrugs. In case a pharmaceutical preparation contains two or more
compounds of the formula | the selection of the individual compounds can aim at a
specific overall pharmacological profile of the pharmaceutical preparation. For
20 example, a highly potent compound with a shorter duration of action may be t
combined with a long-acting compound of lower potency. The flexibility permitted with
respect to the choice of substituents in the compounds of the formula | allows a great
deal of control over the biological and physico-chemical properties of the compounds
and thus allows the selection of such desired compounds. Furthermore, in addition to
25 at least one compound of the formula | and/or its physiologically tolerable salts and/or
its prodrugs, the pharmaceutical preparations can also contain one or more other

therapeutically or prophylactically active ingredients.

As inhibitors of factor Vlla the compounds of the formula | and their physiologically
30 tolerable salts and their prodrugs are generally suitable for the therapy and

prophylaxis of conditions in which the activity of factor Vlla plays a role or has an

undesired extent, or which can favorably be influenced by inhibiting factor Vlla or



starch or derivatives thereof, talc, stearic acid or its salts, etc.
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example, with infection or surgery. The compounds of the present invention can also
be used to reduce an inflammatory response. Examples of specific disorders for the
treatment, including therapy and prophylaxis, of which the compounds of the formula
20 | can be used are coronary heart disease, myocardial infarction, angina pectoris,
vascular restenosis, for example restenosis following angioplasty like PTCA, adult
respiratory disstress syndrome, multi-organ failure, stroke and disseminated
intravascular clotting disorder. Examples of related complications associated with
surgery are thromboses like deep vein and proximal vein thrombosis which can occur
25 following surgery. In view of their pharmacological activity the compounds of the
invention can replace other anticoagulant agents such as heparin. The use of a
compound of the invention can result, for example, in a cost saving as compared to

other anticoagulants.

30 When using the compounds of the formula | the dose can vary within wide limits and,
as is customary and is known to the physician, is to be suited to the individual
conditions in each individual case. It depends, for example, on the specific compound



and thus allows the selection of such desired conpounds. Furthernore, in
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diagnostic purposes, for example in in vitro diagnoses, and as an auxiliary or tool in

biochemical investigations. For example, a compound of the formula | can be used in
an assay to identify the presence of factor Vlla or to isolate factor Vllain a

20 substantially purified form. A compound of the invention can be labeled, for example,
with a radioisotope and the labeled compound bound to factor Vila is then detected
using a routine method useful for detecting the particular label. Thus, a compound of
the formula | or a salt thereof can be used advantageously as a probe to detect the
location or amount of factor Vlla activity in vivo, in vitro or ex vivo.

25 ‘
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.

30
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



respiratory disstress syndrone, nulti-organ failure, stroke and

di ssem nated intravascular clotting disorder. Exanples of related
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ot her anti coagul ant agents such as heggri n. The use of a conpound of the
invention can result, for exanple, in a cost saving as conpared to other
anti coagul ants. 30 Wen using the conpounds of the fornula | the dose can
vary wihehrgin. Acctedinigly,ttbe dolthwing exampies amnitgndattitol ifustraierbut mot Hait the
physician, i.s to be suited to the individual conditions in each individual
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PCT/ EPO1/ 06029 37 enpl oyed, on the nature and severity of the disease to
be treated, on the node and the schedule of adm nistration, or on whether
an acute or chronic condition is treated or whether prophylaxis is carried
out 'SA%e)(%ﬁPrlosmi at e dosage can be established wusing clinical approaches
wel I k R'%° the nedical art. In general , the daily dose for 5 achieving
the desired results in an adult weighing about 75 kg is fromabout 0.01 to
about 100 ng/kg, preferably fromabout 0.1 to about 50 ng/kg, in particular
from Abbrevigtianst o about 10 nmg/ kg, (in each case in ng per kg of body

wei ght). The daily dose can be divided, in particular in the case of the
adm nistration of relatively large anounts, into several, for exanple 2, 3
or 4, pagt admnistrati ons.N,Ngm@}mhexw;aﬁgmmﬁUgg on i ndi vi dual behavi or

it may be necessary to deviate upwards or downwards fromthe daily dose
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bl ood padOe to prevent codimealtylsuifoxide t he bl ood sanple. Further, a
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used in an assay to identi wpﬁe p%@ggbrrllggo%f factor Vila or to isolate

factHrTHH a in a Tetrahydrofuran
TFA Trifluoroacetic acid
TOTU O-(Cyano(ethoxycarbonyl)methyleneamino)-1,1,3,3-

tetramethyluronium tetrafluoroborate

20 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 trifluoroacetic 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

25 was obtained partially or completely in the form of a salt of the acid used, for example

in the form of the acetic acid salt or trifluoroacetic acid salt.

Example 1
(S)-N-(4-Carbamimidoylbenzyl)-2-[3-(4-carbamimidoylphenyl)ureido]propionamide
30



20 substantially purified form A conpound of the invention can be | abel ed,
for exanple, wth a radioi sotope and the | abel ed conpound bound to factor
Vila is twenlgsbected using a routine nethod useful for Ber/Eetiewea he
particul ar | abel. Thus, a conpound of the formula | or a salt thereof can
be used advant ageously as a probe to g tect the |location or amount of
factor Vila activity in vivo, in vitro or ex vivo. 25 Furthernore, the
conpounds of the formula | can be used as synthesis internediates for the
preparation of other conpounds, in particular of other pharmaceutical
active ingredients, which,are pbtaynable fromthe conpounds of the fornula
tio of Hubstituepts or nodification of
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vi tyi of thhe n@ iments of this
invention a C thl the inventi on™d; e 01/ 94301
PCT/ EPO1/ 06029 8 herein. Accordingly, i ng exanpl es are intended
toillustrate bugHnot limt the present inventi oH5 Exanpl es
Abbreviations DCC N, N -Di cycl ohexyl carbodiim de 10 DI EA
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O (Cyano( et hoxycar bonyl ) met hyl eneam no) -1, 1, 3, 3- tetranethyl uroni um
tetrafl uoroborate 20 Wien in the final step of the synthesis of a conpound
an &&i & snlutornsf drarmingbeoaetrile (2.3 g, 0.0195 mol) and N,N™-carbonyldiimidazole

(3.5 g, 0.332 mol) in DMF (20 ml) was heated at 80°C for 7 hours (h). A solution of L-
alanine ethyl ester (3 g, 0.0195 mol) in DMF (15 ml) was added and stirring was
continued for 3 days (d) at 80°C. Water (300 mi) was added and the precipitate was
filtered off (giving 750 mg of the dimer as side product). The solution was extracted

I, for exanple by in rod
functional groups.
substantially affe

10 with ethyl acetate to give 3 g of the title compound which contained the
corresponding acid as side product.
MS 262.1 (M+1)*

b) (S)-2-[3-(4-Cyanophenyl)ureido]propionic acid

15
A solution of the compound of example 1a) (3 g, 0.0115 mol) in methanol (60 ml) and
NaOH (2 N, 5,75 ml) was stirred for 16 h at room temperature. The solvent was
removed and water was added. An aqueous solution of HCI (1 N) was added and the
precipitate was separated to give 0.95 g (37 %) of the title compound.

20 MS 234.2 (M+1)*

c) (S)-N-(4-Cyanobenzyl)-2-[3-(4-cyanophenyljureido]propionamide

To a solution of the compound of example 1b) (0.222 g, 0.953 mmol), p-

25 toluenesulfonic acid salt of 4-aminomethylbenzonitrile (0.290 g, 0.953 mmol), NEM
(0.12 ml) and HOBt (0.129 g, 0.953 mmol) in DMF (20 mil) DCC (0.179 g, 0.853
mmol) was added at 0°C. The solution was stirred for 1 h at 3 to 10°C and 12 h at

room temperature. The precipitate was filtered off. The solvent was removed and the



acid or acetic acid was used, for exanple when trifluoroacetic acid was
enployed to renove a tert-butyl group or when a conpound was purified by
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cases, depending on the work-up procedure, for exanple the details of a
freeze-drying process, the conpound 2ppWas obtained partially or conpletely
inthe formof a salt of the acid used, for exanple in the formof the
acetic acid salt or trifluoroacetic acid salt. Exanple 1
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80C for ours (h). A solution of L- alanine ethyl ester (3 g, 0.0195 nol)

in DIVFM%@“%“)(M@Q added and stirring was continued for 3 days (d) at 80C

V\ateg* (300 M) was added and the precipitate was filtered off (giving 750
the diner as side product). The solution was extracted 10 with et hyl

acet at d) {9)-§i(4eCarbamifmit bgbenzye2 ¢8f-earthmimidbylpbang)uretta]propionamide

corresponding acid as side product. M 262.1 (M+l)+ b)

(S)-2-[3-(4-Cyanophenyl ) urei do] propionic acid 15 A solution of the

DB B hgiyotipdhn ) TUSB0 £ TR Bateh 420 1) 20, et (2

pyndme/tnethylamme (5 ml, 1:1) was saturated with gaseous hydrogen sulfide (N2).

10 After 48 h at room temperature the solvent was removed and a solution of methyl
iodide (0.60 ml, 11 mmol) in acetone (2 ml) was added. After stirring at room
temperature for 48 h the solvent was removed and a solution of ammonium acetate
(0.85 mg, 11 mmol) in methanol (10 ml) and acetic acid (0.5 ml) was added and the
mixture was stirred for 48 h at room temperature. The solvent was removed and the

15 residue was purified by HPLC to give 24 mg (36 %) of the title compound.-

MS 382.3 (M+1)*; MS 191.6 (1/2 (M+2)*)

Example 2
2-[3-(4-Carbamimidoylphenyl)ureido}-N-(4-dimethylaminobenzyl)-3-
20 phenylpropionamide

N .
T
HN 0 N~

NH,

a) 3-Phenyl-2-[3-(4-cyanophenyl)ureido]propionic acid ethyl ester

25
To a solution of 2-isocyanato-3-phenylpropionic acid ethyl ester (6 g, 27.37 mmol) in
DMF (50 ml) was added a solution of 4-aminobenzonitrile (3.23 g, 27.37 mmol) in



renmoved and water was added. An aqueous solution of HCl (1 N) was added and
the precipitate was separated to give 0.95 g (37 %9 of the title conpound.
20 M5 234vQo(/Msi) + c) PCT/EP01/06029

(S)- N (4-Cyanobenzyl)-2-[ 3-(4-cyanophenyl ) urei do] propi onam de To a sol ution
of the conmpound of exanple 1 b) (0.22349, 0.953 mml), p 25 tol uenesul fonic
acid salt of 4-am nonethyl benzonitrile (0.290 g, 0.953 mmol), NEM (0. 12

m ) and HOBt (0. 129 g, 0.953 nmml) in DV (20 m) DCC (0.179 g, 0.953

mol ) was _added a The sol ution was stirred at 3 to 10C and 12

h at m&%@@rﬁ‘ﬁbﬁb'@Lﬁé‘ur“ﬂﬁ@%mé’blsﬁi“ﬂ% W%”F‘PP?@?%H%Q@ "%k sol vent was

R

iyl * S BEet R, fRy MR ool Sihlichy AplcR: 468 MY SRR A (2x20
m ) andvf&%dﬂbﬁwmbwgmhé'thﬁcﬂmt f w:a;usremmadeahf d?@re@u@dﬁeo@edm?;twltg t lj)e

n ich was used withou urthe uri ation +
(ST N Pacteie GL00 TS eR ) Waterd2bathsafurated doyepie KiSHvrasO:

t f 380 :

17105 oo T, 2eq ol Pl curdio REBAUMAGsRARTEG D Bl e U
gaseousrdgric pgaee svasf drded (NﬂQ$04)1 wlltefecban@nevapm‘ateebmwgwe rmﬂaﬁ?@gméhe hﬂe
sol vent was rem)ved and a i.on é}}{a iodide (0.60 mM, 11 mml) in
acetonéo{T@Otﬁ’i"’)j gh é{‘éﬁfe'dse‘iYVitE?“TsfyﬁB?f RYG2tPHom tenperature for 48 h' the
sol ven g@nﬁi and a sol ution of ammonium acetate (0.85 ng, 11 mol)

in met ano and acetic acid (0.5 m) was added and the m.xture was
stirred for 48 h at roomtenperature. The sol vent was renoved and the 15

res %é\ga[%ﬂf%%é‘;dﬁﬂgéog E%?)tﬂ)?{%p@fgﬁﬁe@%ﬁg% Qlia'difyitdstd e compound.
2 [ 3- (4- Car bani ni doy! phenyl ) ur ei do] - N- (4- di met hyl ani nobenzyl)-3- 20

phenyl pr opi onam de 0
A solution of the compound of example 2a) (12.04 g) in ethanol (100 ml) was

saturated with dried gaseous HCI at 5 to 15°C. After 48 h at room temperature the

solvent was removed. A saturated solution of ammonia in ethanol (19 ml, 57.1 mmol)
15 was added to the residue and the mixture was stirred for 48 h at room temperature.

The mixture was filtered off and ethyl acetate (180 ml) was added to the solution. The

precipitate was filtered to give 7.5 g (67 %) of the title compound.

MS 355.2 (M+1)*

20 ‘c) 2-{3-[4-(tert-Butoxycarbonylamino-tert-butoxycarbonylimino-methyl)phenyljureido}-
3-phenyipropionic acid ethyl ester

A mixture of the compound of example 2b) (7.5 g, 19.19 mmol), NaHCOs (4.84 g,
57.56 mmol) and di-tert-butyl dicarbonate (8.37 g, 38.37 mmol) in ethanol (100 ml)
25 was stirred at 40°C. After 16 h the inorganic salt was filtered off and the solvent was
removed. The residue was dissolved in ethyl acetate (150 ml), washed with water (50
ml), dried (MgSQ,), filtered and evaporated to give 8.91 g of the title compound which

was used without further purification.

30 d) 2-{3-[4-(tert-Butoxycarbonylamino-tert-butoxycarbonylimino-methyl)phenyljureido}-
3-phenylpropionic acid sodium salt



HHNYNNHNylz:l OHI\ N N-12 / a)

3- Phenyl - 2-[ 3- (4- cyanophenyl ) urei do] propionic acid ethyl ester 25 To a
sol uti on vod 0R9438pcyanat o- 3- phenyl propi oni ¢ aci d et hyl estRCT/EBOIg6ORDT. 37
mmol) in DWVF (50 mM) was added a sol ution of 4-am nobenzonitrile (3.23 g,
27.37 mol) in WO 01/94301 PCT/EPO1/ 06929 41 DMF (30 nml) at 3C during 20
mn. Stirring was continued for 7 d at room tenperature, and additional
2-i socyanat o- 3- phenyl propionic acid ethyl ester (2.86 g) was added

j vel Th I t d t i ' | ved i t hyl
2cet at 4 (8 6HER of 58 FETPRLNY AieBIHI2B0HS ST shitipieos! LUK S04/ KaSOs
5 | ut, . : j 1 i 4x90
) T et O B D R T T T D B v
12. 20 d¢empetdierd ihel solutimmpas mdnabnirhtedsd0 uskedcomledh downfand ther precipitatecat i on.
M5 338. 3 1+ 10 b) 2-]3-(4- bam m doyl I i do] - 3-ph I i oni
ol o et esbd ol yehss b The Rt e sy shihstueragp T3S aiveh) P ©

et hagol4_{§.§q>frgp\é M8 S0 wgated with dried gaseous HCl at 5 to 15C. After
48 h at roomtenperature the solvent was renoved. A saturated solution of

amoni M$ B2&thével) (19 M, 57.1 mmol) 15 was added to the residue and the
m xture was stirred for 48 h at roomtenperature. The mxture was filtered
off and ethyl acetate (180 nl) was added to the solution. The precipitate

was fi 951[@,0(4t@aﬂ5amnﬁdéylshér%L%i_d@]-wmdmthﬂaﬁqm@é&w),ys 355.2 (Mrl)+ 20
c) 2-{3-[4-(tert-Butoxycarbonyl am no-tert-butoxycarbonyli m no-m et hyl)
pheny| phesylpupiodamitdey| propi onic acid ethyl ester A m xture of the

co und of exanple 2b) (7.5 g, 19.19 mmol), NaHCO3 (4.84 g, 57.56 mmol)
and di-tert-butyl dicarbonate (8.37 g, 38.37 mmol) in ethanol (100 m)

To a solution of the compound of example 2d) (0.40 g, 0.73 mmol), dihydrochloric
‘acid salt of 4-dimethylaminobenzylamine (0.16 g, 0.73 mmol), and HOBt (0.10 g,
0.73 mmol) in DMF (15 mi) DCC (0.17 g, 0.8 mmol) was added at 0°C. The solution
was stirred for 1 h at 3 to 10°C and 12 h at room temperature. The precipitate was
15 filtered off. The solvent was removed and the residue dissolved in ethyl acetate (40
ml), washed with saturated aqueous NaHCOj; solution (2x5 ml) and with saturated
aqueous NaCl solution (2x5 ml). The organic phase was dried (MgSOy) and filtered.
The solvent was removed and the residue (0.48 g) was stirred with TFA (1.12 ml,
14.6 mmol) and water (0.17 g) for 24 h at room temperature. Ethyl acetate (20 mi)
20 and n-pehtane (20 ml) were added, the mixture was cooled and the precipitate was
filtered off to give 138 mg of the title compound. M.p. 147°C.
MS 459.3 (M+1)*; MS 230.1 (1/2 (M+2)2*)

Example 3 :
25 2-[3-(4-Carbamimidoyiphenyl)ureido]-N-(3,4-dichlorobenzyl)acetamide

H H I
\ﬂ/ N
H,N ) ;
2 Cl

NH



25 was stirred at 40C. After 16 h the inorganic salt was filtered off and
the solvent was renoved. The residue was dissolved in ethyl acetate (150
m), washedowdesht water (50 ml), dried (MgSH), filtered mnOUERMABOAt ed t o
give 8.91 g of the title conpound which was used w thout further
purification. 30 d)

2-{3-[4-(tert-Butoxycarbonyl am no-t er #3but oxycar bonyl i m no- net hyl ) phenyl ] ur
ei do}- 3-phenyl propioni ¢ acid sodiumsalt WO 01/94301 PCT/ EP01/ 06029 42 To
a solution of the conmpound of exanple 2c) (8.91 g) in ethanol (70 m) was
added a) 8dBt(#Cyamndphen@hutedelacgtic agidiethyhasiter in water (15 m). After 7 h
at room tenperature the solution was concentrated (40 m ), cooled down and
the precipitate was filtered off and washed with ethyl acetate (2x15 m)

and et h@ra é&gnah bof bﬂn@dy&grb%r&ira&hgl @Bc;vehﬁué I(QJL% mPWﬁhol) M@rﬁ??u@o( Mr1) +

e) 2-[3-(4-Carbam m doyl phenyl ) uréi do] - i met am nobenzyl ) - 3-
phenyl mlbp|sohamnom‘ A&amn@ol@erg@muﬂieda&g, th*eZ Umi)plmmél:o(ﬂ Oémi)qwa@ aied 0. 40 g,

e %@é’ “u'(r%wglwa'a%oﬁgﬁ%d)m g'%ﬁﬁt%%oae?z%n} e ( 09116
0.8 m@*ﬁow@értﬁ\ﬁ@ﬁﬁ iyl 86cydithe SRl Ad@Y paBcdisaily (18%5 fmro A58 rﬁéq 3The 10C

and 12 h af roomterrperature The preci pltate was 15 filtered off. The
sol vengolvast wagseapveddn vaeue asd dive fQﬁlélsQ)W?écﬁtiffrecielﬂfﬁ}hylmﬁ%tﬁ@l?mml m),

aqueous e E kR B 1 B R Mk bl P PA P st Mg ™
filtereflm, Tmmm@mwhmmsms\eedm&nﬂntﬂmnémurﬁnené@ 48 g) was sti rred
W th TFA(1 12 M, 14.6 nmmol) and water (0.17 g) for 24 h at room

t _erﬁ%r at ur e Et hyI acetate (20 nl) 20 and n-pentane (20 m) were added, the
the t1 b S TaamonRay lpehrqORBRL Ry bR MR p At BEFheRe (1,2 (W2y2n” ©
Exanpl e 3 ‘
Through a stirred mixture of the compound of example 3a) (22.73 g, 0.0919 mol) in
| ethanol (500 ml) dry HCI gas was passed through at 0°C. After stirring for 2 d the
15 solid had dissolved. After additional stirring for 2 d a solid precipitated. The solid was
filtered off to give 36.99 g (96 %) of the title compound (m.p. 140°C ) which was used

without furthér purification.

c) 2-[3-(4-Carbamimidoylphenyl)ureidojacetic acid ethyl ester

20
To a suspension of the compound of example 3b) (18.80 g, 0.057 mol) in ethanol
(300 ml) a solution of ammonia in ethanol (150 ml, 0.145 mol) was added. After 30 h
the precipitate was filtered and washed with a small amount of ethanol. The residue
was stirred with ether and filtered to give 12.33 g (82 %) of the title compound.

25 MS 265.1 (M+1)*

d) 2-{3-[4-(tert-Butoxycarbonylamino-imino-methyl)phenyljureido}acetic acid ethyl

ester

30 To a suspension of the compound of example 3c) (42 g, 0.14 mol) and NaHCO3
(35.19 g, 0.42 mol) in ethanol (1.4 1) di-tert-butyl dicarbonate (70.2 g, 0.32 mol) was
added successively while the suspension was stirred and heated at 50°C. After 2 d



25 2-[3-(4-Carbam m doyl phenyl ) urei do] - N- (3, 4-di chl orobenzyl )acetam de O
Ya NNCI Y HHNOC NH W 01/94301 PCT/ EPO1/ 06029 43 a)

2-[ 3- (4- yanopisenyl ) urei do] acetic acid ethyl ester To a sSPCEP@N60I9

et hoxycar bonyl net hyl i socyanate (24.5 m, 0.212 nol) in DMF (100 m) a

sol ution of 4-am nobenzonitrile (25 9440. 212 nol) in DMF (100 m) was added
5wthin 30 mn at 0C. Stirring was continued for 7 d and additi onal

et hoxycar bonyl net hyl isocyanate was added periodically (18.5 m, 0.156
nol). The _solvent was renmoved in vacuo and the residue was stirred in

ethyl #emixeranestiieredandihe savent waaremaugd o AlBaeHOIQYPUEOR RE. titl e
Comouﬂpﬁgﬁ%)ﬁa%uwlgé .ﬁ?{%{é’&"étt @’fgghgi the MlsidlidPwalfAfa Wt Qict)) Ethetapriised

wi t hou i cation.

2- [ 3- (4editthenesadrhotilizedqethzmenyb)givei 8 2Bag 36 %) artitite Elidigbmesuad. Whpough a
stirred m xture of the conpound of exanple 3a) (22.73 g, 0.0919 nol) in
et hanol10(75b@ ﬁ;l-) dry HCl gas was passed through at 0OC. After stirring for 2

dt i +di ssol ved. After additional stirring for 2 d a solid
pre?p@?ggiy@ﬂgﬁsolid was filtered off to give 36.99 g (96 % of the

title conpound (mp. 140C) which was used w thout further purification. c)

2-[3-(4-Carbanm m doyl phenyl ) urej do] acetic acid ethyl, ester, 20, 6 To, ,a
suspen§l 6 30[14%% aping I'Boﬁﬁ?thé’ﬁ@h%‘@"@e'gg’%?t'ﬁﬁqd PAdiEhanol
(300 mgélta solution of amonia in ethanol (150 m, 0.145 nol) was added.
After h the precipitate was filtered and washed with a small anount of
ethanol. The residue was stirred with ether and filtered to give 12.33 ¢

( 821(0{() T%fa tsggpéristlcgne oF %répgourﬁgéur?ds o#vesxe?rgglé%cg)'\@.ja 5 5.49 mmol) in ethanol (50
ml) a solution of NaOH (0.22 g, 5.49 mmol) in water (1 ml) was added. After stirring
for 20 h at 20°C the solvent was removed and the residue freeze dried to give 1.98 g
(99 %) of the title compound.
MS 337.2 (M+1)*
15
f) 2-[3-(4-Carbamimidoyliphenyl)ureido]-N-(3,4-dichlorobenzyl)acetamide

To a solution of 3,4-dichlorobenzylamine (0.22 mi), the compound of example 3e)
(0.6 g, 1.67 mmol) and HOBt (0.23 g, 1.67 mmol) in DMF (30 ml) DCC (0.38 g, 1.84
20 mmol) was added at 0°C. The soiution was stirred for 1 h at 3 to 10°C and 12 h at
room temperature. The precipitate was filtered off. The solvent was removed and the
residue dissolved in ethyl acetate (50 ml), washed with saturated aqueous NaHCO3
solution (2x15 ml) and with saturated aqueous NaCl solution (2x40 ml). The organic
phase was dried (MgSOQ,), filtered and evaporated. The residue was dissolved in TFA
25 (2.57 ml) and water (0.38 mi) and stirred for 24 h at room temperature.
Dichloromethane (20 ml) and diethyl ether (40 ml) was added and the precipitate was
filtered to give 0.59 g (69 %) of the title compound. M.p. 221-214°C.
MS 394.1 (M+1)*

30 Example 4
2-[3-(4-Carbamimidoylphenyl)ureido]-N-(4-dimethylaminobenzyl)acetamide



d) 2-{3-[4-(tert-Butoxycarbonyl am no-i m no-nethyl)phenyl]urei do}acetic acid
ethyl ester 30 To a suspension of the conpound of exanple 3c) (42 g, 0.14
nol ) and wakie3o01 (35.19 g, 0.42 nol) in ethanol (1.4 1) dpet/EPttdsondy|

di carbonate (70.2 g, 0.32 nol) was added successively while the suspension
was stirred and heated at 50C. After d WO 01/94301 PCT/ EPO1/ 06029 44 the
m xture was filtered and the sol vent s renoved to a final volune of 100
m. The precipitate was filtered at OC and the resi due washed with di et hyl
ether. The residue was crystallized (ethanol) to give 18.28 g (36 % of
the title conpound. Mp. ,107-110C.95 M5 365.3 (Mr1)+ e) 2-{3-[4-(te rt-B
ut oxycarbo nylami nog- | ﬁl noN m e hyI Jurei do}acetic acid sodi um
salt 10 To a suspe ; \\E’é oupd oféxample 3d) (2.0 g, 5.49 mmol)

i n et hanol 50 m ) ol utilon of NaOH (0. ! 5.49 mol) in water (1 m)
was added. < g f@r 20 h at 20C : nt was renoved and the
resi due freeze d |ed to give 1.98 g (99 % of thel title conpound. MS 337.2
(Mr1)+ 15 f) NH

2- [ 3- (4- Car bam m doyl phenyl ) ur ei do] - N- (3, 4-di chl or obenzyl ) acet am de To a
sol ution of 3, 4-dichlorobenzyl am' ne (0.22" m), the conpound of exanple 3e)

(%48 O oul5e ik et S o F ke bR o 6 55
10C an%xél%gib %n%gogr@ Vgrmﬁfo@téﬁoef{gﬁﬁo@rsqyzom %rﬁogﬁﬁﬁ DIVIE {86 #4l) pIdC The

sol vent resi due dissolved in acet ate (50 m),
was hed (Ov68ly, Mﬁmemmﬂmﬂﬂﬂﬂ MAMCT hesil masoadmabeﬂaorﬁ Qby additientai NE2Mur at ed

aqueou u 2x40 i ph i
't or L)< sp e Wamaaa o o AL RiDeclRifz N eoustrn e ang
wat er Q‘ﬂeﬁﬁe@}ﬁa@\ﬂﬁ ‘flltéfé%idoff WhééoloemtwéQ%mb@é@aha&m fesidl eldseivedet hane
(20 M) and d ether (40 m) was added and theFPrempltate was

in ethyl acetate (110 ml), washed with saturated aqueous NaHCO3 solution (2x20 ml)

and with saturated aqueous NaCl solution (3x80 ml). The organic phase was dried

10 (MgSOQy), filtered and evaporated. The residue was dissolved in TFA (0.76 ml) and

water (0.12 ml) and stirred for 24 h at room temperature. The solvent was removed
and the residue was crystallized from water/acetone to give 0.28 g (48 %) of the title
compound. M.p. 209-214°C.

MS 369.2 (M+1)*; MS 185.0 (1/2 (M+2)%*)

15
Example 5
N-Benzhydryl-2-[3-(4-carbamimidoylphenyl)ureidolacetamide
O I
H H
PP
TN O
H
H,N O
NH
20

To solution of the compound of example 3e) (0.1 g, 0.3 mmol) in DMF (5 ml)
benzhydrylamine (0.051 g, 0.3 mmol), NEM (0.064 g, 0.6 mmol) and TOTU (0.092 g,



filtered to give 0.59 g (69 % of the title conpound. Mp. 221-214C. M5

394.1 (M+1)+

30 Exanple 4

2- [ 3- (4- ®a0 bawmisni doyl phenyl ) ur ei do] - N- (4- di et hyl am nobenepgi/Epeiatcoasi de WO

01/ 94301 PCT/ EPO1/06029 45 O Ya NN -
4- di met hyl am nobenzyl am ne (0.42 g,
3e) (1 g, 2.79 mol) and HOBt (0.38 g, 2.79 mmol)
(0.63 g,
of NE
room:t
renove
satura

"NYHHNON NH To a sol ution of
2489 mmol ),

t he compound of exanple

in DMF (50 nl) DCC 5

3.07 mmol) was added at 0C. The pH was adjusted to 6 by addition

1) 4 i b achi IPLA R 803U 7518 A bobpideb P12 1

?r&fﬁ@\tét@%va{m'téiéé o, Thel st Waselchydvercaicte febidliotivhs digsohed wi th

ed ‘aqueous NaHCO3 sol ution (2x20 m)

and wi th saturated agueous

Nad sbl aqueous BRAA5m) 90Thp Aftaystiningpatemigmperasdrelior | fysbe) solyent: er ed

and eva
(0.12
and g he37 oi sfuRe 1B cOmRILRA
of the(;?fi ?élge conpound. M p. 209-214C. Ms 369.2 (Mt1l) +;
(M+2) 2MS 4@8.33%2%[*

N- Benzhydryl - 2-[ 3- (4- car bam m doyl phenyl ) ur ei do] acetam de | \

e 5

YH H2N O
Analogously to the above examples the following example compounds were

10

15

ARR Eiipver L e s S s PLRBI T iRy A st hrad 1e 08 by ea

d.ized fromwater/acetone to give 0.28 g (48 %

M5 185.0 (1/2

ONNvV N\

prepared which can be named as 2-[3-(4-carbamimidoylphenyl)ureido]-N-(R®-

substituted)acetamides (for example, the compound of formula la in which R? is 3-

chlorobenzy! can be named as 2-[3-(4-carbamimidoylphenyl)ureido]-N-(3-

chlorobenzyl)acetamide).

Example compounds of formula la:

H H 0
N N\/[k R®
oW
H
H.N o)
NH
Example R? in formula la
6 3-chlorobenzyi
7 (S)-1-(1-naphthyl)ethyl
8 4-chlorobenzyl
9 1-[4-(2,4-dichlorophenoxy)phenyllethyl
10 2-hydroxy-2-phenylethyl
11 2-aminoethyl

12 4-aminobenzyl

MS

360.2 (M+1)*
390.2 (M+1)*
360.2 (M+1)*
500.2 (M)*

356.2 (M-1)*
279.1 (M+1)*
441.4 (M+1)*



NH 20 To solution of the conmpound of exanple 3e) (0.1 g, 0.3 mml) in DW
(5 M) benzhydrylamne (0.051 g, 0.3 mml), NEM (0.064 g, 0.6 mvol) and
TOTU (0. Q@ 0g943080 01/ 94301 PCT/ EPO1/ 06029 46 0.3 nmol ) weeT/ada@asn29The
solution was stirred for 16 h at roomtenperature. The precipitate was
filtered off. The solvent was rempved and the residue was dissolved in
aqueous TFA (5 m, 90 %9. After stirring at roomtenperature for 16 h the
solvent was renoved and the residue was purified by HPLC and freeze-dried
to give 0.057 g 5 (37 %9 of the title conmpound. 402. 3 (M+1) +

Anal og&Xemple ot HR™ eiBUlai@nl es the fol l owing e | e compounds were
prepared which can be nanmed as 2-[ 3-(4-carbam m doyi phenyl )ureido]-N(Ra 10
substituted)acetam des (for exanple, the conpound of fornmula la in which Ra
i s 3- dBl or obenzy4-cadraniienidayibenad 368.6 (M+1)*

2-[ 3- (4- car bam m doyi phenyl ) urei do] - N-(3- chl or obenzysl{é@cgtzgm de). Exanple
conpounds of fornmula la: 150 NN"-KNRa Y H HSR: +2) la NH Exanpl e

Ra in f la | 5 | 360.2 (Ml)+ (1
- nalpﬂt Hglr )mejt ﬁyl asﬁ?@pﬁm#@pggez?ghl or obengyl é6613§f% @Mﬁ?‘)-r (9
1- [ 4- (254- di chl orpphuipleetyletghyl ] et hyl 500.2 (M +416@ (M+1)*

2-hydraxy-2-pheny} gt DYlorsBangyit M 1) * 362.1 (M+1)*
17 2-chloro-4-fluorobenzyl 378.1 (M+1)*
18 (S)-1-phenylethyl 340.2 (M+1)*
19 (R)-1-phenylethyl 340.2 (M+1)*
20 2-(4-phenoxyphenyl)ethyl 432.2 (M+1)*
21 (S)-1-(4-methylphenyl)ethyl 354.2 (M+1)*
22 4-hydroxy-3-methoxybenzy! 372.2 (M+1)*
23 3-(3-bromophenylsulfonylamino)propyi 513.1 (M+1)*
24 1-(3-bromophenylsulfonyl)piperidin-4-yl 539.2 (M+1)*
25 1-(3-hydroxycarbonylmethoxyphenyl)-1-  476.1 (M+1)*

phenylmethyl

26 4-amino-9H-fluoren-9-yi 414.1 (M+1)*
27 1-(4-chlorophenyl)-1-phenylmethyi 436.16 (M+1)*
28 (8)-1-(4-bromophenyl)ethyl 418.09 (M+1)*
29 (S)-1-(4-nitrophenyl)ethyl 385.16 (M+1)*
30 (S)-1-(2-naphthyl)ethy! 390.20 (M-+1)*
31 1-(1,4-benzodioxan-5-yl)ethyl 398.18 (M+1)*
32 (S)-1-(3-bromophenyl)ethy! 418.09 (M+1)*
33 (S)-1-(4-chlorophenyl)ethyl 374.14 (M+1)*
34 (S)-1-(3-methoxyphenyl)ethy! 370.19 (M+1)*
35 1-(4-methylsulfonylphenyl)ethyl 418.16 (M+1)*
36 1-[4-(4-methoxyphenoxy)phenyllethyl 462.3 (M+1)*
37 1-[4-(4-nitrophenoxy)phenyl]ethyl 477.3 (M+1)*
38 1-(4-phenoxyphenyl)ethyl 432.3 (M+1)*

39 1-(8,4-dichlorophenyl)propyl 422.2 (M)*



11 2-am noethyl 279.1 (Mtl)+ 12 4-am nobenzyl 441.4 (M+1)+ WO 01/94301
PCT/ EPO1/ 06029 47 Exanple Ra in fornula la M5 13 4-car bam m doyl benzyl
368. 6 (MM #1/9686. 3 (M-2) 2+ 14 3, 3-di phenyl propyl 430. 3 POWEPH/ 060D

1, 2-di phenyl ethyl 416.2 (Mtl)+ 16 3,5-difluorobenzyl 362.1 (M1l)+ 17
2-chl oro-4-fluorobenzyl 378.1 (Mt1l)+ 8 (S)-1-phenylethyl 340.2 (Mr1)+ 19
(R) - 1-phenyl ethyl 340.2 (M+tl)+ 20 2-(4-phenoxyphenyl)ethyl 432.2 (M1l)+
21 (S)-1-(4-nethyl phenyl)ethyl 354.2 (M+l)+ 22 4-hydroxy- 3-net hoxybenzyl
372.2 (Mrl)+ 23 3-(3-bronophenyl sul fonyl am no) propyl 513.1 (Mrl)+ 24
1-(3-b enyl skt frofeymuta E:eru din-4-yl 539.2 (M+MS 25

1- ( 3- hydroxycar bonyl net hoxyphenyl )-1- 476.1 (M+l)+ phenyl net hyl 26

4-am no-9H-fl uoren-9-yl 414.1 (Mtl)+ 27 1-(4-chlorophenyl)-1-phenyl net hyl
436. 16 40M+1) + 284 ([;)pygl,d |?,ﬁe gq)rmphenyl)et hyl 4185@9’( Rt
(S)-1-(4-nitrophenyi)éthy 16 (Mt1)+ 30 (9S)- (2 na %hyl) et hyl
390.20 (M+1)+ 31 1-(1,4-benzodi oxan-5-yl)ethyl 39@41@3

S0 149wy sa PR ) 2 @&%%%ﬂ*"p“e”y” Y

1- (4- maphyl sul f onyhipdtapv bﬁbhylletrﬁ/w 16 (M¥1) + 354.19 (M+1)*

43 1-cyano-1-(4-fluorophenyl)methyl 369.15 (M+1)*
44 (S)-indan-1-yl 352.18 (M+1)*
45 (8)-1,2,3,4~tetrahydronaphthalen-1-yl 366.19 (M+1)*
Example 46

2-[1-Benzyloxy-3-(4-carbamimidoylphenyl)ureido]-N-[(S)-1- (
5 methylphenyl)ethyljacetamide

: ‘0
H I
No _N

r=

a) 2-Benzyloxyaminoacetic acid tert-butyl ester
10
To a solution of O-benzylhydroxylamine hydrochloride (5 g, 31.3 mmol) in dry DMF
(20 mly was added tert-butyl 2-bromoacetate (4.7 ml, 1 eq.) and potassium carbonate
(4.5 g, 1 eq.). The solution was stirred for 16 h at room temperature. The precipitate
was filtered off. The solvent was removed, the residue was dissolved in ethyl acetate
15 and extracted with small portions of 1 N HCI, sodium carbonate solution and brine.
After drying over sodium sulfate, the solvent was removed to dryness to give 5.86 g
(79 %) of the title compound as an oil of sufficient purity.



36 1-[4-(4-nmet hoxyphenoxy) phenyl]ethyl 462.3 (M1l)+ 37

1-[4- (4-nitrophenoxy) phenyl ]Jethyl 477.3 (Mtl)+ 38 1-(4-phenoxyphenyl) et hyl
432.3 (MWL) 1/94301 1- ( 3, 4- di chl or ophenyl ) propyl 422.2 (M + POr/Bré 1946831

PCT/ EPO1/ 06029 48 Exanple Ra in forrmula la M5 40 1-(4-pyridyl)nmethyl 327.1
(Mr1)+ 164.0 (Mr2)2+ 41 1 -phenyl-149(4-pyridyl)methyl 403.19 (M+l)+ 42
1-met hyl -1 -phenylethyl 354.19 (Mtl)+ 43 1 -cyano-1
-(4-fluorophenyl)nmethyl 369.15 (M+l)+ 44 (S)-indan-1-yl 352.18 (Mrl)+ 45

(9-1 rahydr onapht hal en- 1-yl 366.19 (M+l)+ Exanple 46 2-[1
-Benzyﬁ/!%}é% &V'tg?{%%?ﬁ“%ﬁ oyl phenyl Yurei do] - N-[(S)-1 -(4frp5 [

nmet hyl phenyl )et hyl Jacetamde C~-~(D O NJ~-N NY HN C OH NH a)

2- Benzyl oxyami noacetic acid tert-butyl ester 10 To a solution of

O benzb) BydrBeaydydonynd-(Ayayaoophenylieeids]agetis red tarbbytyl asiéry DMF (20 m)
was added tert-butyl 2-bronvacetate (4.7 m, 1 eq.) and potassium carbonate
(4.5 9, 1 eq.). The solution was stirred for 16 h at roomtenperature. The

preci pirtbad SoluniBs of thd 86@foRhEH of ERamMPR EAY (&g, n@rsorvmbl) irhéryr BisF doe nW)iS

di ssolved in ethyl acetate 15 and extracted wth small portions of 1 N HC ,
sodi umivasrasisiest &-cyshophenylisagyanataél.5 gt eq.) @nglithg raiine swas stiredifard@e, t he

sol ven% a\qlargor[netré?ﬁlfeqa ure.dv\yorﬁ%% \klé)s 86?{8 ag oBe%cﬂbed for step 40a) to give 4.0 g
(99 %) of the title compound.
MS 326.1 (M+1-tert-butyl)”
10
c) 2-[1-Benzyloxy-3-(4-cyanophenyl)ureido]acetic acid

The compound of example 46b) (2 g, 5.2 mmol) was treated with TFA (15 mi). After 1
h (LC-MS control) TFA was distilled off and the residue was co-evaporated with

15 toluene to give 1.57 g (92 %) of the title compound.
MS 326.1 (M+1)*

d) (S)-2-[1-Benzyloxy-3-(4-cyanophenyl)ureido]-N-(1-(4-
methylphenyl)ethyl)acetamide

20
To the compound of example 46¢) (1.56 g; 4.83 mmol) in DMF (10 mi)/THF (20 mi),
was added (S)-1-(4-methylphenyl)ethylamine (0.68 g, 5 mmol), DIEA (0.83 ml, 1 eq.)
and TOTU (1.6 g, 1 eq.). The solution was stirred for 16 h at room temperature. The
solvent was removed, the residue dissolved in ethyl acetate and extracted as

25 described for step 46a). The residue was purified by chromatography to give 1.3 ¢
(81 %) of the title compound.
MS 443.2 (M+1)*

e) 2-[1-Benzyloxy-3-(4-carbamimidoylphenyl)ureido]-N-[(S)-1-(4-
30 methylphenyl)ethyllacetamide



(79 %9 of the title conpound as an oil of sufficient purity. WO 01/94301
PCT/ EPO1/ 06029 49 MsS 182.1 (Mtl-tert-butyl)+ b) 2-[1-Benzy]

oxy- 3- (4wganophenyl )urei do] acetic acid tert-butyl esterPGI/EBOIZ26829 uti on
of the compound of exanple 46a) (2.5 g, 10.5 mmol) in dry THE (20 m) was
added 4-cyanophenylisocyanate (1.5 g, 5 eq.) and the m xture was stirred
for 16 h at roomtenperature. W)rk-u;g) was done as described for step 40a)
togive 4.0g (99 %9 of the title conpound. M5 326.1 (Mtl-tert-butyl)+ 10
c) 2-[1-Benzyl oxy- 3-(4-cyanophenyl)urei do]acetic acid The corrpoun% of

exanpl &'hesegmpeuid of ezampla 46@ad -8 BedB8dMmahwasAisselyes i melinagp! &5 L

w th 18 00 bEHG! B8 b Piaba yiBoRshe SORMRR S ErE AT shTad6r #YEenss. o
( Mr1) + sihrifdPivad-dohtinBed ay keori t8mpératy rniop eloitional 1 €ihd Gompleteneés of the
met hyl phenyl ) ethyl)acetam de 20 To the conpound of exanple 4 C%]d(t%'e% g;

4. 83" mimino estepfermationvas ceptrelasl vip)LC-Mest hgigelyent was removed a

(o 4 Ep ARG | 6% ML RO P Ao Pt PR ol has )
t enper aiddieel anhthe reeuitipatmixdsrerstimededr 40 heair reshtteenpliratoky e isolvenby |

acetate and extracted as 25 described for st a). The residue S
puri f i ¥EDIETBAYeshane G HPAN amougt Qtwﬁf‘%' Was ?@‘ig‘%ﬁlﬁﬁ PrasIcE W@Péﬂe ound. M8

GRS e R S
MS 460.20 (M+1)*
10
Example 47 4
2-[3-(4-Carbamimidoylphenyl)-1-hydroxyureido]-N-[(S)-1-(4-
methylphenyl)ethyl]lacetamide

H,N o)

15 NH

The compound of example 46 (104 mg, 0.2 mmol) was hydrogenated by means of

ammonium formate (143 mg) and Pd/C (30 mg; 10 %) in methanol (10 ml) at room

temperature. After 16 h (LC-MS control) the mixture was filtered off and the solvent
20 was removed. Remaining traces of formate were removed in high vacuo at elevated

temperéture. 47 mg (57 %) of the title compound were obtained.

MS 370.10 (M+1)*

Example 48
25 [Imino-(4-{3-[((S)-1-(4-methylphenyl)ethylcarbamoyl)methyl]ureido}phenyl)-methyl]-
carbamic acid 4-methoxyphenyl ester



The conpound of exanple 46d) (1.5 g, 3.39 mml) was dissol ved i n net hanol
(25 m). Dry HCI gas was bubbled through the solution at OCwith stirring
for 4 h, veed1/9sbirri ng was conti nued at roomtenperat ure POT/ERgdi6dI%nal 16
h. Conpl eteness of the imno ester formation was controlled via LC-MS. The
sol vent was renoved and the 5 residue %ﬁ ssolved in dry nethanol (20 m).
Ammoni um acetate (2.6 g, 34 mmol) was®ladded and the resulti ng m xture
stirred for 40 h at roomtenperature. The solvent was renoved and a small
anount of water was added. The product was filtered, washed with water and
dried to give 1.02 g (50 % of the title conmpouRd. Mg 460.20 (Mr1)+ 10
Exanple 47 2-[3-(4-Ca m n'icﬂoyl phenﬁ,{})-l-’&ﬁydr xyur @i do] =N-[(S)-1-(4-

S NH The conpound
S hyyn(fgenat ed Hyy

af ammoni um
formate (143\08 S Pd/ N30 _mrs % ©On net hanol rLy et room
tenperature. Abter 16 h (LC- NS control) the mxture was filtered off and
t he sol vent 20 was renoved. Reyaining traces of formate were renoved in
hi gh vacuo at elevated tenperature. 47 ng (57 %9 of the title conpound
were obtained. M5 370.10 (M+1l)+ Exanple 48 25
[ImMno-(4-{3-[((S)-1-(4-nmethyl phenyl)ethyl carbanoyl ) met hyl ] urei do} phenyl)-m
et hyl ] Todhpmempounst of exaveplraAdy(HENO, @&r@mqmnoh% ethdelare1Pfeplo” 51

O N NydteNdded DIEA (0.34 g, 1.8 mmol) and 4-methoxyphenyl chloroformate (0.344 g,

5 1.8 mmol). After stirring for 18 h at room temperature the solvent was removed in

of exanple 46 (10

vacuo and the residue was purified by HPLC to give 63 mg (14 %) of the title
compound. MS 504.2 (M+1)*,

Example 49
10 Piperidine-4-carboxylic acid 4-(1-{2-[3-(4-carbamimidoylphenyl)ureidolacetylamino}-
ethyl)phenylamide
O
H H
PP
D
H,N O "
2 NH
NH

15 a) 2-[3-(4-Carbamimidoylphenyl)ureido]acetic acid

A solution of 2-[3-(4-carbamimidoylphenyl)ureido]acetic acid ethyl ester (24.48 g,

0.0926 mol, compound of example 3c) in ethanol (100 mi) and NaOH (3.705 g,

0.0926 mol, in 5 mi water) was stirred for 22 h at room temperature. The precipitate
20 was filtered off and washed with ethanol to give 24.78 g of the title compound.

MS 258.2 (M)*



\ OYOH I O/ HN/ YO NH To the conpound of exanple 21 (310 ng, 0.9
nmml ) in 1, 2-di net hoxyethane (20 m) were added DI EA (0.34 g, 1.8 mmol)
and 4- mretworypisenyl chl oroformate (0.344 g, 5 1.8 mmol). PETEPOISI6IIr i ng f or
18 h at roomtenperature the solvent was renmoved in vacuo and the residue
was purified by HPLC to give 63 ng (14o% of the title conpound. M5 504.2
(M+1l) +. Exanple 49 10 Piperidine-4- car%oxyl ic acid

4-(1-{2-[3-(4-carbam m doyl phenyl ) urei do] acetyl am no}- ethyl)phenyl am de O
HH\ NYN HNH NH ONH .15 a) . .

2-[3-(B) @(ﬂnﬁ?ﬁtﬁb&@pvlﬁﬁ@mw{\'@ﬁ)%ﬁla%-ér%r%aw'@ 9eid St esfer
2-[3-(4-carbam m doyl phenyl ) urei do]acetic acid ethyl ester (24.48 g,
0.0926 nol, conpound of exanple 3c) in ethanol (100 m ) and NaOH (3. 705 g,
0. 0926 Tiod soluhoﬁoﬁb:pm@me)—1wadlcarbmaybcdacldﬂ -Eat-hutyl esteofi BOger.4tnamel) The

precipit filt ff and,was wi th eth 4 g of
(he 111 BN (b ves pefoda -8 eayronRe ois G280 4E8 ErbTIDRdAIENLE 852
(45 A@GM RS ARETRFTOXD MRITRE" Ao of TEREORNYh Washdtirfed RIrtreNby! ester
To a s6lution of piperidine-1, 4 di carboxylic acid 1 -tert-butyl ester (1.69
g, 7 4 rooraltdmpenatid: 'l(lm)scniventvwas e&jvewecia(ldimTTeﬁqumWB)(hstﬁ@ ¢thyy, 7.4
acg’gvl teg ?508 m%') and washed with saturated aqueous NaHCO3; solution (5 ml) and HCI
(1 N, 10 mi). The organic phase was dried (MgSO,) and filtered. The solvent was
removed to give 1.344 g (52 %) of the title compound.
10

c) 4-[4-(1-Aminoethyl)phenylcarbamoylpiperidine-1-carboxylic acid tert-butyl ester

A solution of the compound of example 49b) (1.344 g, 3.88 mmol) and ammonium
acetate (5.619 g, 72.9 mmol) in methanol (70 ml) was strirred with sodium

15 cyanoborohydride (7.3 mi, 7.29 mmol, 1 M solution in THF) for 7 d. The solvent was
removed and the residue was stirred with diethyl ether (25 ml) and water (50 ml). The
pH was adjusted to 3 - 4 by adding concentrated HCI and the phases were
separated. The aqueous phase was adjusted to pH >11 by adding KOH, and
extracted with ethyl acetate and dried (MgSQ,). The solvent was removed to give

20 1.083 g (80%) of the title compound.

d) Piperidine-4-carboxylic acid 4-(1-{2-[3-(4-carbamimidoylphenyl)ureido]-
acetylamino}ethyl)phenylamide

25 To a solution of the compound of example 49a) (0.05 g, 0.212 mmol) in DMF (5 ml)
was added the compound of example 49c) (0.059 g, 0.17 mmol), NEM (0.024 g,
0.212 mmol) and TOTU (0.065 g, 0.212 mmol). The solution was stirred for 16 h at
room temperature. The solvent was removed and the residue was dissolved in TFA
(0.5 ml). After 12 h the solvent was removed and the residue was purified by HPLC

30 and freeze-dried to give 59 mg (60%) of the title compound.

MS 274.7 (M)**



59, 7.4 mol) and TOTU (2.427 g, 7.4 mol ). The solution was stirred for
16 h at roomtenperature. The solvent was renoved and the residue was

di ssol veavoni/egshyl acetate (50 ml) and washed wit h sat ur BCREP@EISEIIUS
NaHCO3 solution (5 mM) and HCI (1 N, 10 m ). The organic phase was dried
(MgSA4) and filtered. The sol vent was . renoved to give 1.344 g (52 % of
the title conpound. 10 ¢) 4-[4-(1 -Am ?foet hyl ) phenyl car banoyl ] pi peri di ne-1
-carboxylic acid tort-butyl ester A solution of the conmpound of exanple
49b) (1.344 g, 3.88 mvol) and amonium acetate (5.619 g, 72.9 mol) in

met handinalagously tovexarspla 49 g lllowingexamplescaypewnis @h&@mmfelb(we@ m, 7.29

|, 1 Msoluti.on in THF) f 7 h | h
oot dudHRE3g iRl gl B amethan 2 dRaanio WS SRR e o
was adjsugbm@tédapﬁenyifethw?]@é&éﬁme?so@@e@tar ledtHd@orapeuidier firaRes Ier e
separated. The 'aqueous phase was adjusted to pH >11 by addi ng KOH, and

ext r actichvRlis ét(Bymetindvenasyianding) Fan bemgseag ashis-oradamimidoyenoved to

gi veL2 0 9 fat (L] . 1 i.di.nge-v- carboxylic
aci o adperyiieh s s B Bhaofhe Ry facEhide)

acet yl am no} et hyl ) phenyl am de 25 To a solution of the conpound of exanple
49a) (0.05 g, 0.212 nmol) in DV (5 mM) was added the conpound of exanple
49c) (Gawwlg compoundsgdffornemlpn. 024 g,  0.212 mol) and TOTU (0. 065 g,
0.212 nmmol ). The solution was stirred for 16 h at roomtenperature. The
sol vent was renoved and the residue was dissolved in TFA (0.5 m). After
12 h the solvent was renoved and thé@ resjdue was purified by HPLC 30 and

conpounds of fornulla
2-[ 3-(4-car m dg nyl )0Orei do] - N-{1- 'R
substi t ut ed) phen}fl ] ethyl }acetam i des (for ex I%, t he conpound of fornula
b in which Rb gl 4- (3-met hyl benzoyl ami no) can be naned as

0

2- [ 3- (4- car banmi m doy! -
10

Example RP in formula Ib MS

50 4-(3-methylbenzoylamino) 473.4 (M+1)*
51 4-(pyridin-3-carbonylamino) 460.2 (M+1)*
52 - 4-(3-phenoxybenzoylamino) 551.2 (M+1)*
53 4-(3-methoxycarbonylbenzoylamino) 517.4 (M+1)*
54 4-(4-aminobutyrylamino) 440.2 (M+1)*
55 3-(phenyimethanesulfonylamino) 509.39 (M+1)*
56 3-(2-acetylamino-4-methyl-[1,3]thiazole-  573.37 (M+1)*

5-sulfonylamino)

57 3-(propane-2-sulfonylamino) 461.27 (M+1)*
58 4-(3-methoxycarbonylphenylcarbamoyl) 517.41 (M+1)*
59 4-(3-phenoxyphenylcarbamoyl) 551.45 (M+1)*

Analogously to examples 1 to 5 the following example compounds were prepared.



5 phenyl ) urei do]-N-{1-[4-(3-nethyl benzoyl am no) phenyl ] et hyl } acet am de).
Exanpl e conmpounds of fornmula Ib: O NN~NYHRoIb HN/ O2/ 43 NH
10 ExanpiveORb943m fornula | b M5 50 4-(3-net hyl benzoyl am noPCWEBOMO6(2H-1) + 51
4- (pyri di n- 3-carbonyl am no) 460.2 (M+tl)+ 52 4-(3-phenoxybenzoyl am no)
551.2 (M+l)+ 53 4-(3-nethoxycarbonyl ggnzoyl am no) 517.4 (Mrl)+ 54

4- (4-am nobutyryl am no) 440.2 (Mtl) + 5 3-(phenyl net hanesul f onyl am no)
509.39 (M+1)+ 56 3-(2-acetylam no-4-nethyl-[1, 3]thiazole- 573.37 (Ml)+
5-sul fonyl am no) 57 3-(propane-2-sul fonyl am no) 461.27 (Ml1l)+ 58

4- ( 3- mbvapIRje sopoungaajerRYIBdawigh eary ba nanwed ps 2-[S(4-

4-(3-p axvphenyl oda T ously to exanples 1 to 5
the f op?%@'§9§Rﬁf§éﬁ@%@'ﬁ§§é&m§%&%@5?cﬁﬁi%%o1/ 94301 PCT/ EPO1/ 06029
54 Exanpl e conpounds of fornula |a which can be naned as 2-[3-(4-

car bam m doyl phenyl ) urei do] - N- (Ra- substituted)acetamdes: 0 Ya N"-"J~N'Y

O
HHNOIla NH N“ N”\/U\ ]
O

H,N la
NH
5
Example R? in formula la MS
60 1-(2,4-bis-trifluoromethylphenyl)ethyl 476.3 (M+1)*
61 1-(3-0x0-3,4-dihydro-2H-benzo[1,4]oxazin- 411.3 (M+1)*
6-yhethyl
62 1-[4-(8-chlorobenzyloxy)phenyl]ethyl 480.1 (M+1)*
63 1-[4-(3-methoxybenzyloxy)phenyl]ethyl 476.2 (M+1)*
64 1-(4-benzyloxy-3-methoxycarbonyl- 504.2 (M+1)*
phenyl)ethyl
65 1-(4-acetylamino-3-bromophenyl)ethyl 475.2 (M+1)*
66 1-(4-ureidophenyi)ethyl 398.3 (M+1)*
67 1-[4-(morpholin-4-yl)phenyljethyl 425.4 (M+1)*
Example 68 .
2-[3-(4-Carbamimidoyl-3-chlorophenyl)ureido]—N-[1 -(2,3-dihydrobenzo[1,4]dioxin-6-
ylethyllacetamide
10
O
Cl H\H/H\/U\N Oj
H
H,N o) o

NH



5 Exanple Ra in formula la M5 60 1-(2,4-bis-trifluoronethyl phenyl) et hyl
476.3 (Mtl)+ 61 1-(3-o0x0-3,4-di hydro-2H benzo[ 1, 4] oxazin- 411.3 (IMl)+
6-yl ) et hywo 6294801 4- ( 3- chl or obenzyl oxy) phenyl ] et hyl 480. 1 PEWEPH /0663

1-[ 4- (3- met hoxybenzyl oxy) phenyl | et hyl 476.2 (M+l)+ 64

1- (4- benzyl oxy- 3- met hoxycar bonyl - 504 (Mt1) + phenyl)ethyl 65 1

- (4-acetyl am no- 3- br onophenyl ) et hyl 5 5.2 (M+1)+ 66

1- (4-urei dophenyl)ethyl 398.3 (Ml)+ 67 1-[4-(nDrphoIin-4-y|)pheny|]ethy|
425.4 (Mrl)+ Exanple 68

2-[3-(4- Carbanlnldoyl 3-chl orophenyl ) urei do] - N-[ 1- (2 3-di hydrobenzo[ 1, 4] di o
X|n 6 B*#%g%g% egtamide 10 O NN O d NY HH2N OO NH W 01/94301

PCT/ EP M5 432.2 (M+1)+ Exanple 69 5

N[(S)-1-(3- Bronnphenyl)ethyl]-2-[3-(4-carbaninidoyl-3-f|uorophenyl)ureido]
- acetamde O F HHBr

Example 69
5 N-[(S)-1-(3-Bromophenyl)ethyl}-2-[3-(4-carbamimidoyl-3-fluorophenyljureido]-
acetamide
0]
F H\H/H\/U\ Br
H_N o) :

NH

10 MS 436.0 (M+1)*

Example 70
(S)-4-[((S)-1-(38-Bromophenyl)ethyl)carbamoyl]-4-[3-(4-carbamimidoylphenyl)ureido]-
butyric acid

15

Br

<.
gzo

MS 492.05 (M+1)*

20 Example 71
(8)-2-[3-(4-Carbamimidoylphenyl)ureido]pentanedioic acid 5-amide 1-[(S)-1-(3-
bromophenyl)ethylamide]



Y HHN O NH 10 M5 436.0 (Mtl)+ Exanple 70

(S)-4-[((S)-1-(3-Bronmophenyl ) et hyl ) car banoyl | - 4-[ 3- (4- car bam m doyl phenyl ) u
rei do] - woyrdsoncid 15 O HHBr y = HH2N ya O 14- NH CPCHEPNB6EDB2. 05
(Mr1)" 20 Exanple 71 (S)-2-[3-(4-Carbam m doyl phenyl ) urei do] pent anedi oi c
acid 5-amde 1-[(S)-1-(3- brormphenyll\?%t hyl am de] WD 01/ 94301

PCT/ EP01/ 06029 56 ONNBr YH H2 NH O NH2 MS 491.5 (Mrl)+ 5 Exanpl e
72 N-[(S)-1-(3-Bronmophenyl)ethyl]-2-[3-(4-carbam m doyl phenyl ) urei do] - 2-

phenyl acet am de 0
H\”/H\)J\ Br
H,N OZ
NH

MS 491.5 (M+1)*

5 Example 72
N-[(S)-1-(3-Bromophenyl)ethyl]-2-[3-(4-carbamimidoylphenyl)ureido}-2-

phenylacetamide

Br

H,N O

NH

10
MS 496.06 (M-+1)*

Pharmacological testing
15
The ability of the compounds of the formula | to inhibit factor Vlla or other enzymes
like factor Xa, thrombin, plasmin, or trypsin can be assessed by determining the
concentration of the compound of the formula | that inhibits enzyme activity by 50 %,
i. e. the ICso value, which is related to the inhibition constant Ki. Purified enzymes are
20 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 I. For calculating the



O NNBr YHHNO NH 10 M 496.06 (Mtl)+ Pharnmacol ogical testing 15
The ability of the conpounds of the formula I to inhibit factor M la or

ot her enayoes943bi ke factor Xa, thronbin, plasnmn, or trypBCTVER@EM6HI
assessed by determ ning the concentration of the compound of the fornula I
that inhibits enzyne activity by 50 % e. the 1C50 value, which is
related to the inhibition constant K|57Pur|f|ed enzynes are 20 used in
chronogeni ¢ assays. The concentration of inhibitor that causes a 50 %
decrease in the rate of substrate hydrolysis is determ ned by |inear

r egr essnhihitioht@nstauitd(is iheg Qsh galuel iacouectest fes compleyition Mgt sulstraip Eeied t o

th hi_bi t ed trol h t f th
conpourtBE S GRm . | - For i Sardd g RET SATSISGIORERBR01/ 06020 57
i nhi bi ty PR %Qﬁe'ﬂhché@l@s r\/ré?@ervabh@ahﬁ G?rﬂirf&ﬁéi edudstr, Biesmahi tion with

substrate using formula Ki = + (substrat'e concentration /
Km) } V\H%haafm“adoanZs (1978) \BQRIad1 08;- lwbinG@@ab are Kineties, 96, Rioliwdiiley &

Bi oche Ph 97 3099- 3108 H. Sega Enzynme Kinetics,
L0750 TR Ly ok 16ERLPE WRED, Ao Hdtad e iR PRI R R or por at ed
herein by reference). a) Factor Vila (FVIla) Assay The inhibitory activity
(expressed as inhibition constant Ki (FVI1a)) of the compounds 10 of

f or mul &) IFachovay iz (FYlda)ohssay a/ti ssue factor activity was deternmined using a

chronogeni ¢ assay essentially as described previously (J. A Ostremet al.
Bi ochem stry 37 (1998) 1053-1059 which is incorporated herein by

Lfgffegm@olgpgdrﬁo%hgﬁwﬂs(%ﬂweswd%sClﬂhiﬂinrﬁ@br@tar&SG (FWldlof 1o edmpoon@sd i t er

10 of formula | towards factor Vlla/tissue factor activity was determined using a
chromogenic assay essentially as described previously (J. A. Ostrem et al.,
Biochemistry 37 (1998) 1053-1059 which is incorporated herein by reference). .
Kinetic assays were conducted at 25°C in half-area microtiter plates (Costar Corp.,
Cambridge, Massachusetts) using a kinetic plate reader (Molecular Devices

15 Spectramax 250). A typical assay consisted of 25 yl human factor Vila and TF (5 nM
and 10 nM, respective final concentration) combined with 40 | 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 addition of 35 ul of the chromogenic substrate S-2288 (D-lle-Pro-Arg-

20 p-nitroanilide, Pharmacia Hepar Inc., 500 yM final concentration).

The following test results (inhibition constants Ki(FVlla)) were obtained.

Example Ki (FVlla) Example Ki(FVlla)
Compound wM) Compound (wM)
Example 1 14.9 Example 2 20.9
Example 3 0.97 Example 4 1.94
Example 5 0.73 Example 6 217

Example 9 0.48 Example 15 6.30



Canbri dge, Massachusetts) using a kinetic plate reader (Ml ecular Devices
15 Spectramax 250). A typical assay consisted of 25 ,ul human factor Vila
and TF (woeMmsand 10 nM respective final concentration) POVEPOIEW028i t h 40
,11 of inhibitor dilutions in 10 % DVBSQ TBS- PEG buffer (50 mM Tris, 15 niM
NaCl, 5 mM CaCl2, 0.05 % PEG 8000, PHB. 15). Following a 15 mnute

pr ei ncubatl on period, the assay was initiated by the addition of 35 pl of
the chronogenic substrate S 2288 (D-1.1e-Pro-Arg- 20 p-nitroanilide,

Phar maci a Hepar Inc., 500 NM fi nal concent rati oﬁ%. The follow ng test

resul t EX@MRIEDI tion KoMlts Ki (FUEXaplener e oHtHf Exanpl e Ki (FVI1a)

Exarrpl C@gfg‘ und (/JM (,uM arrbl e 1 14.9 Exanple 2
E;%%égty{“iao 97 axpl e 4 1. 94%@@%% 5 0. %\ﬁ.ﬁxanpl e 6 2.17 Exanple
9 0.48 Exarrpl e 15 6.30 WD 01/94301 PCT/ EPOl/ 06029 58 Exanple Ki (FVIla)

Exanpl FVI I a) ound (NM Corrpound M Exanple 18 0.43 Exanple 19
20. 2 lg 181 o. 1@%arrple 30 0./sampliexEhpl e 26620. 083 Exanpl e 37 0. 086

Exanpl Exa 41 0. 84 7.6% rrpl e 43 8.47 Exanple
44 1.5 ’@‘a&e% L Exanpl e pz i R Ie 0.050 Exanple 52
0.012 Emmrmlew 0. CXZM83ExarrpI e 60 B(a)ﬁﬁlelBG‘arrpl ©.636 0. 023 Exanmpl e 64 0.033

Exanpl 94 Exa le 70 0.539 The followi ng tests can
serve %@Wﬁ%é@ i gat engﬁe i nhl b| ti or%fﬁrmggl"ekt ed Q)g‘ﬁ

Example 42 7.62 Example 43 8.47
Example 44 1.50 Example 45 1.41
Example 49 0.013 Example 51 0.050
Example 52 0.012 Example 54 0.047
Example 60 0.027 Example 61 0.023
Example 64 0.033 Example 68 3.94
.Example 69 0.116 Example 70 0.539

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

thus to determine their specificity.

b) Factor Xa Assay
TBS-PEG buffer (50 mM Tris-Cl, pH 7.8, 200 mM NaCl, 0.05 % (w/v) PEG-8000,
0.02 % (w/v) NaNs) is used for this assay. The ICsg is determined by combining in
appropriate wells of a Costar half-area microtiter plate 25 ul human factor Xa

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

15
The assay is performed by pre-incubating the compound of formula | plus enzyme for
10 min. Then the assay is initiated by adding substrate to obtain a final volume of 100



coagul ati on enzynmes and ot her serine proteases by the conpounds of formula
| and thus to determne their specificity. 5 b) Factor Xa Assay TBS- PEG
buffer (3O0mW4Bnis-Cl, pH 7.8, 200 mM NaCl, 0.05 % (w v) PEGEBQQBN29 0.02 %
(wv) NaN3) is used for this assay. The IC50 is determ ned by conbining in
appropriate wells of a Costar half-argg mcrotlter plate 25 ,ul human
factor Xa 10 (Enzynme Research Laboratorie I nc.; South Bend I ndi ana) in
TBS- PEG, 40 /1110 % (v/v) DWVSO in TBS- PEG (uni nhi bi t ed control) or various
concentrations of the conpound to be tested diluted in 10 % (v/v) DMSO in
TBS- PE@]. Ehelindigbyetagity of shryrssgenic substrate hydrolysis is measured by the change

ne.) Bt APkDRTCoRY Apsir raetpeaio RS RPeti it rRdger (Pareem e &

pre- 'n%\moml)talfl%@@rmwgdh@ﬂmé@fﬁm@nlofmhelﬁrr@voursef(@e:uauw Bimin diteen t he
assay is initiated by adding substrate to obtain a final volunme of 100 WO

01/ 943euldrion efrubsbate The @ngymeternceniratian I%ﬁdﬂ\ﬂtesmkﬁutzﬁ%raé%gem c
substrate h dr.ol | spareasured by the change in absorbance at 405 nm
usi n% &OBFg" t{%ttpr?/ f%d.mnts kinetic plate reader (Ceres UV90OHDI) at 25C
during the linear portion of the time course (usually 1.5 mn after
addition of substrate). The enzyne concentration is 0.5 nMand substrate 5
concent) dW@RbincAgsAY NM  ¢) Thronbi n Assay TBS— PEG buffer is used for this

a a

PhatY: TESERS Bulrdr RIS BsAPCHFe I i SR as HBofeRttnaduedl|

gablt %} a@daB désmlgr gncym&haiLth W%GEEntﬂ?/ymGRetelanmbArgmnm(famleb IAQC
ou en ndl ana e enzyne conce ratl

Pl Gt Ay ang Moo fpumahdnreag (ErRane deseacd LaBPataise J0Saas o fbod”

?BOY/:I #o?tlf: ge tdhﬁ‘lcflé‘ﬁe'i CrhEb By corfcengitioh hay7E gy substrate is S 2251

d) Plasmin Assay

TBS-PEG buffer is used for this assay. The ICs, is determined as described above
15 for the factor Xa assay, except that the substrate is S-2251 (D-Val-L-Leu-L-Lys-p-

nitroanilide; Kabi) and the enzyme is human plasmin (Kabi). The enzyme

conceniration is 5 nM and the substrate concentration is 300 M.

e) Trypsin Assay

20 TBS-PEG buffer containing 10 mM CaCl, is used for this assay. The ICsp is
determined as described above in the factor Xa assay, except that the substrate is
BAPNA (benzoyl-L-Arg-p-nitroanilide; 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.

25
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

30 length of PE 160 tubing containing a 6.5 cm length of mercerized cotton thread (5 cm
exposed to blood flow), and a second length of PE 60 tubing (20 cm) completing the



nitroanilide; Kabi) and the enzyne is human plasmn (Kabi). The enzyne
concentration is 5 nMand the substrate concentration is 300,uM e)
Trypsi n AsQay9B01 TBS- PEG buffer contai ning 10 nM CaCl 2 i sPOBEHO1@®N29% hi S
assay. The 1C50 is determ ned as described above in the factor Xa assay,
except that the substrate is BAPNA (bepgoyl-L-Arg-p-nitroanilide; Sigma
Chem cal Co.; St. Louis, Mssouri) and the enzyne is bovine pancreatic
trypsin (Type XIll, TPCK treated; Signa). The enzyme concentration is 50
nM and the substrate concentration is 300, 25 Rat Arteriovenous Shunt
Model of CirRribijedhe lefhipiguiariven- Jrhﬁn@nwe@ﬁcp&awﬂeﬁ Withdosmih 8aRRPEST ne

i nventi on S%Qe assessed using rat extracorporeal arteriovenous (AV)
shunt . Tllu hunt circuit consists of a 20 cm | ength of polyethylene
(PE) 60 tubing inserted into the right carotid artery, a 6 cm 30 | ength of
PE 160 tubing containing a 6.5 cmlength of nercerized cottaon thread (5 cm

exposed tlhedEsbeompewnd isadminisiesem By |ceﬁ5wpuﬁ inpsieyn It B 1L YN Mg
compl ek 1grihGE oD AN SRRAIHERT PROEImBANA S Alifrinis8a K890 fiih, theAu! ar

vei n. Fcuit |ne prior to insertion.
The test thoshannid dpenedram lsrbededlobfysddorﬂow\nimmlaepenﬁweﬁ tﬁlmmt(tmtalhﬂ 45amin vei n
using a 55yr|nepurrp and butterfl eco ou i .

admi ni st énfegionyrAtabe A ofithenl o mpeﬁeﬁitfh HBE'ﬁéga%‘H& q%@‘eéﬁf%ﬁ to
flow for S iMhibignepd of the
15 min pgrﬁlréggﬂy F%EB\@ mwrb'élltlgé 6}&0&?{ @Yieedqtbﬁr ea P%Pa(;"cnarel 9 removed
and wei gm@nmusaﬂmrmaabym calbulmdechnsmg tRe tiorembuseight obtaingd frpm omitive
formation is cal_lcul ated usi.ng the t hronbus wei ght obtained fromcontrol 10

rats Whi catSavaich e ddused Withssalinge. WO 01/ 94301 PCT/ EPO1/ 06029 61  Pat ent
claims 1. A conpound of the formula I,



s (AMHRHOR \ NNN(CH)" R4 HNTHR2R3 RI/NH wherein m sO,
1,2,30r4; 10 nis O, 1, 2 or 3; Ais halogen; 15 X is sulfur or oxygen;
Rl is selve@vee3br om hydr ogen, hydroxy, (Cl-Cl2)-al koxycarbOn¥Pe1/06029
(C6-Cl4)-aryl-(Cl- 4)-al koxycarbonyl - and (C6-Cl4)-aryl oxycar bonyl -, where
each of the aryl groups is unsubstit 1'|ed or substituted by one or nore
identical or different substituents 20 selected from (Cl-C12)-al kyl,

hal ogen and (Cl-Cl12)-al koxy; R2 is selected from hydrogen, (Cl-Cl2)-alkyl,
(C6-Cl4)-aryl, (C6-Cl4)-aryl-(Cl-C4)- alkyl-, R20-(Cl-C12)-alkyl -,

R20- ( Cfatant)claimg - and R20- (C6- Cl4)-aryl-(Cl-C4)-al kyl-, where R20 is

sel ected from hydroxycarbonyl -, am nocarbonyl -, (Cl-Cl12) 25 al koxycarbonyl -
and (C6-Cl4)-aryl-(Cl-C4)-al koxycarbonyl-; R3 is selected from hydrogen,
cyano, {hudsamfyo@didlof b fekdlteal, kyl ; WO 01/94301 PCT/ EPO1/06029 62 R4 is
selected from (Cl-C12)-al kyl, (C6-Cl4)-aryl, (C6-Cl4)-aryl-(Cl-C4)-alkyl -,
Het and Het-(Cl-C4)-alkyl-, where the alkyl, aryl and Het groups are
unsubstituted or substituted by one or nore identical or different
substituents R1OyaAp RS is sel égtedgrom hydrogen, (Cl-C12)-al kyl,

(C6-Cl4) -aryl, (CB\EL14)-aHyl - (IC1HCA) - al kyl -, Het, Het-(Cl-C4)-al kyl -,
(C6-Cl4)-aryl - (CL- & |- o gyydc-Hgnd Het -4 Cl1-
C4) - al kyl - am nocar ll“ -, ere fhe KW= 2ar yl r% Het groups are

unsubsti t ut gg\or

ituted byrdne or nore identical or different
substituents Ry R

wherein

mis0,1,2,30r4;
10
nis0,1,2o0r3;

A is halogen;
15 Xis sulfur or oxygen;

R' is selected from hydrogen, hydroxy, (C1-C12)-alkoxycarbonyl-, (Ce-C14)-aryl-(C4-
C4)-alkoxycarbonyl- and (Cs-C14)-aryloxycarbonyl-, where each of the aryl groups is
unsubstituted or substituted by one or more identical or different substituents

20 selected from (C4-C12)-alkyl, halogen and (C4-C1z)-alkoxy;

R? is selected from hydrogen, (C4-C1g)-alkyl, (Cs-C14)-aryl, (Ce-C14)-aryl-(C4-Cy)-
alkyl-, R%%-(C4-C12)-alkyl-, R*°-(Cs-C14)-aryl- and R?°-(Cg-C14)-aryl-(C4-Cq)-alkyl-,
where R? is selected from hydroxycarbonyl-, aminocarbonyl-, (C1-C12)-

25 alkoxycarbonyl- and (Cs-C14)-aryl-(C4-C4)-alkoxycarbonyl-;

R? is selected from hydrogen, cyano, hydroxy and (C-C1z)-alkyl;



10 or R4 and R5 together with the carbon atomto which they are bonded form
a saturated or unsaturated 3-nenbered to 8-nenbered ring which is a
carbocyciwa@or/p4sgr or a heterocyclic ring containing 1, 2 PCT/BPId®NY cal or
different ring heteroatons selected fromnitrogen, oxygen and sul fur, and
whi ch can be condensed to one or two %é saturated or unsaturated
carbocyclic ring systens or heterocycrfc ring systens containing 5 to 10
ring atons of which 1, 2 or 3 can be identical or different ring

het er oat ons sel ected from nitrogen, oxygen and sul fur, where the resulting
RA(R5)C group is unsubstituted or substituted by one or nore identical or

(c1- Cofdp BRI b HORLE ol Cot AP o) T G 4y B o

(Cl Cl?)eﬁb%—)ddg-aﬂ@@- Ckfbre @iy b phT%rdﬂHédemupé%e@&)su@éﬂﬂQt@d of C1- 25
- al koxy- Cl4) - aryl

Xy- Cl- CA4) P(kﬁg y-
(06 cmybafntytetd@y onelexrmwdenmqa&l of differant subssiiyents Cl4)-aryl, Het,
Het -{Cl-C4)-al kyl -, trifluoronmethoxy, trifluoronethyl, hal ogen, oxo,
hydroxy, am no, (Cl-C12)-alkyl carbonylanino-, anm nocarbonylan no-,

(C6- CL4-igb¥lcetaddarom ﬁyﬂm?en @togﬁgl:@néb@@apasyl(% @thyl (C1-Ca)-

aryl - (Cl-4) - al kyl car bonyl am no- | car bonyl am no- 1- C8)

30 al kkyky behytiet-(Qc64) G@JK)(I a(ﬁys’r%)’ﬁ €s- C4l'@ﬂ€YE8)'ﬂ"&q>ck%fp8ﬁV n888 i 1‘
(C6-Cly %g%ﬁ%nwg@&rﬁé@)ﬂn er&ﬁ@a fl)a { ¥hd Hg%g%qpsaérléyu@éﬂb@ﬂgﬁ‘é@gpyl

Het - am ™ Yyl a nocarb am nocar

( C1- CBhubstitateiy bnéwrmor‘éﬁd@dﬁﬁéﬂﬂil%ﬁtMIWR %3 hydroxycar bonyl -
cyano nitro, am d| no, acetimmno, tri-((Cl-C4)-alkyl)anmonio-, (Cl-
C8) %I Yl am no-, -((C1-C8)-al kyl)am no-, hydroxycar bonyl net hoxy-

(Cl- CB)pe aﬁ'l(&ﬁh Jtﬂé‘ \#v'th tl‘&@ax&%@%@ %IE rt‘lbféyﬁ are ?”?ﬁﬁ form a saturated

(C1-C8) - al Kyl am™osul - ary osu
( C6- C14) uasziurdict- Memlbéxrpha‘maqmmtferegi Iring virdeith mmsbjd)dmwing diet 5

(o crhplaptydGmangeuingg 1. 2 seaTeanitalby et bigjaamssgpiating.
Het - suklaMiidGeRCoxfdich BRY sﬁﬁi}r, Q’ﬂhwhlch can be condensed to one or two
15 saturated or unsaturated carbocyclic ring systems or heterocyclic ring systems
containing 5 to 10 ring atoms of which 1, 2 or 3 can be identical or different ring
heteroatoms selected from nitrogen, oxygen and sulfur, where the resuliing R*(R®)C
group is unsubstituted or substituted by one or more identical or different substituents
R10;
20
R® is selected from hydrogen, hydroxy, (C4-Cg)-alkoxy and (Cs-C14)-aryl-(C1-Cq)-

alkoxy-;

R is selected from (C4-C1g)-alkyl, (Ce-C14)-aryl-(C4-Ca)-alkyl-, (C1-Cg)-alkoxy, (C+-

25 Cy)-alkoxy-(Co-Cy)-alkoxy-, (Ce-C1a)-aryl-(C1-Cy)-alkoxy-, (Ce-C14)-aryloxy-, Het-oxy-,
Het-(C4-C4)-alkoxy-, (Ce-C14)-aryl, Het, Het-(C4-Cy)-alkyl-, trifluoromethoxy,
trifluoromethyl, halogen, oxo, hydroxy, amino, (C4-C+z)-alkylcarbonylamino-,
aminocarbonylamino-, (Cs-C14)-arylcarbonylamino-, Het-carbonylamino-, (Ce-C14)-
aryl-(C4-Cy)-alkylcarbonylamino-, Het-(C4-C4)-alkylcarbonylamino-, (C1-Cg)-

30 alkylcarbonyl-, (Ce-C14)-arylcarbonyl-, (C1-Cg)-alkylaminocarbonyl-, (Cs-C14)-
arylaminocarbonyl-, (Cs-C44)-aryl-(C4-C4)-alkylaminocarbonyl-, Het-aminocarbonyl-,
Het-(C4-C,4)-alkylaminocarbonyl-, aminocarbonyl-, (C1-Csg)-alkoxycarbonyl-,



al kyl sul f onyl am no-, where (Cl-Cl12)-al kyl carbonyl am no- representing R10 is
unsubstituted or substituted in the al kyl group by a substituent sel ected
from am moo o1/imgdr oxy and (Cl-C4)-al koxy, and where (Cl- ClegFarkydeoznd
(C1-C8)-al koxy 10 representing RLO are unsubstituted or substituted by one
or nore identical or different substityents.selected from

(C1-C8) - al koxycar bonyl -, hydroxycarbod%*- and am nocarbonyl -, where each
of the aryl groups and Het groups in a group R10 is unsubstituted or 15
substituted by one or nore jdentical or different substituents selected

f r om hamsex/carberyls CyaRe, nltrpdam@m(@qetmmatrkgiprqmw)a@mm@y

Cl-C4 I
Ece 01) OF e{i@fﬁé{rpﬁ@&‘l (o @)ﬁky' BTO hygﬂ?%’ E%f%?thol’%x@ Co)cs- c14) -
aryl, (an@flamanw (62052 G Ioutfbhyl-(C 84 a bR BELE8y ) (LG
trlfluororrethy | syl fon

(Cl- cs)araakraseg:eamhyOCe-Ch.yoﬁer%aEBo%ﬁamlé@s%fmnwbcQeﬁeﬁymosuléwhoHef-
Cl- C
gl Ky c;r Bon‘é WI%@WO%&E@M) 1ér %ﬁdl%y%’m?o qar(s%?r‘f' aé%s%lgqnylﬁr&p C14)

aryl car(@@{(%h)&a:rm& Cadlgdsuiiom Iaarmmuq HetretfoO@antnid- ahdt Hed4Clh&x)d am no- and

E gér es @ﬁlﬂﬁﬂé %E&l\ﬁ@ﬁ%&w &fﬂec(ﬁg %ﬁar@egﬁﬁnﬁlg ﬂ%g}ﬁ?g@aaléﬁggr oup RI0
are U”%h‘%%b'sﬁt‘ﬁtf@o%g@?’tﬁﬁfédt iH4RE a1 pﬂﬁhpzli/ Qrsuﬁgfl‘%leh%élbbfed frén dhfrfoer ent

substituents sel ecte rom ( Cl- C8) -"al’koxycar bonyl - hydr oxycar bonyl - and
ami nocdnydooxy and (C1-04)- a&opxyoamdwheml(a Wmﬁmlhylﬁlﬁb(ﬁﬂ-@érﬂlkmxo i's bonded to

i W dPpisgt o (13 88 Ry BSlEeR Shsdie i g er more HERHBANGALREISH
(Cl C8)suistitiente Se18etdaomdin ( 015@? -dilkSycaitfiyl-ahpaoxycaenyl-BHe is bonded to
an al kyl group, it cannot be C8) --al kyl V\,hlch i § substituted by one or

WO 01/ %BIOQC@I@WEPOU 06029 64 nore identical or different substituents

sel ected from (Cl-C8)-al koxycarbonyl - hydr oxycar bonyl - and

am nocar bonyl -; Het is a residue of a saturated or unsaturated nonocyclic
or bi cygidre, ea%hrmrfherawl dreup$ ahd Hetejroeps th Aeraup RITis ungubagigys bem

cont ai ni ng 2 or 3 |dent|cal or different ring heteroatons selected from

ni t ﬂgg@dbsgt)u%d;hy@ﬁl@ ayunerg identical or different substituents selected from halogen,

nitro, oxo, hydroxy, (C+-Cg)-alkyl, (C1-Cg)-alkoxy, (C1-C4)-alkoxy-(C2-C4)-alkoxy-, (Ce-
.Cig)-aryloxy-, (C-C14)-aryl-(C4-Cy4)-alkoxy-, Het-oxy-, Het-(C4-C4)-alkoxy-, (Ce-C14)-
aryl, (Ce-C14)-aryl-(C1-Cy)-alkyl-, Het, Het-(C4-Cy)-alkyl-, trifluoromethyl, cyano,
trifluoromethoxy, (C4-Cg)-alkylsulfonyl-, (C1-Csg)-alkoxycarbonyl-, hydroxycarbonyl-,

20 aminocarbonyl-, amino, (C4-Cs)-alkylamino-, di-((C1-Cg)-alkyl)amino-, (C1-Cg)-
alkylcarbonylamino-, (Cs-C14)-aryl-(C4-C,)-alkylcarbonylamino-, (Cg-C14)-
arylcarbonylamino-, Het-carbonylamino-, Het-(C+-C4)-alkylcarbonylamino- and (C+-
Cs)-alkylcarbonyl-, where (C4-Cg)-alkyl and (C+-Cg)-alkoxy representing a substituent
on an aryl group or Het group in a group R'® are unsubstituted or substituted by one

25 or more identical or different substituents selected from (C+-Ce)-alkoxycarbonyl-,

hydroxycarbonyl- and aminocarbonyl-,

with the proviso that, when a substituent R is bonded to an alkyl group, it cannot be
(C1-Cg)-alkoxycarbonyl-, hydroxycarbonyl-, aminocarbonyl-, (C1-Cg)-
30 alkylaminocarbonyl- or (C+-Cg)-alkylaminosulfonyl-, and that, when a substituent R™

is bonded to an alkyl group, it cannot be (C4-Cs)-alkyl which is substituted by one or



in all their stereoisoneric forns and m xtures thereof in any ratio, and
their physiologically tolerable salts. 10 2. A conpound of the fornula I
as claimywoonogbaiml1l, in which X is oxygen, in all its BCEERU/®OIEriC
forms and m xtures thereof in any ratio, and its physiologically tolerable
salts. 15 3. A conpound of the fornulgyl as clainmed in clains 1 and/or 2,
in which RL is hydrogen, hydroxy or ?él 4) - al koxycarbonyl -, in all its
stereoi sonmeric fornms and mxtures thereof in any ratio, and its

physiologically tolerable salts. 4. A co und of the formula | as clained
1 o Mirerigpaicst oF Fare SRS UBIerth SlREEN 190 (Ra- el HisnGaEoM i al | 115

st er eoi | T ' thereof in any ratio, and its

physi o?‘%@éﬁ&%ﬁﬁ%@ﬂ?@@&%ﬁﬁéf A conpound of the fornula | as cl ai nmed
in one or nore of clains 1 to 4, in which R6 is hydrogen or hydroxy, in
all its stereoisoneric forns, and m'xturas theregf i .anK riS ralgiod and its
physi oF&dicalresidus ol dagaturaiad g UngatufRIes MYIRRYCHF Of HL?YF G riePHEYdP ai med
in aneq@r | : i o2 i - ics if r RS is
ot g1 CAPR R0 BRAGHORSlE iy Qystérd i ing®t, ok iERhlcal O ERREan ries

subst i het@datymoselectedhivom nittegén,cadygen atidf uuent substituents R10; 30 in

all its stereoisoneric forns and m xtures thereof in any ratio, and its
physi ol ogically tolerable salts. WO 01/94301 PCT/ EP01/ 06029 65 7. A

Process b indifeicRESBGHRYE oA aAd FARRAKhedbof ARy aitib, asdelell med in one or

nore o aims 1t , comprising linking the compounds of formulae I, |11
and | Vphysiblodicallyablevablefsadts(t hi o) urea bri dge between the groups GL and &
in L(ﬁrnul ae Il and I'll and an anm de bond between the COZ group in formula
|1 d the NH2 group in 5 formula IV, (AmMGLHRS & Z 2 H2N-(CH2)n R

2. A compound of the formula | as claimed in claim 1, in which X is oxygen, in all its
stereoisomeric forms and mixtures thereof in any ratio, and its physiologically

tolerable salis.

15 3. A compound of the formula | as claimed in claims 1 and/or 2, in which R'is
hydrogen, hydroxy or (C-C4)-alkoxycarbonyl-, in all its sterecisomeric forms and

mixtures thereof in any ratio, and its physiologically tolerable salts.

4. A compound of the formula | as claimed in one or more of claims 1 to 3, in which
20 R?is hydrogen, in all its sterecisomeric forms and mixtures thereof in any ratio, and

its physiologically tolerable salts.

5. A compound of the formula | as claimed in one or more of claims 1 to 4, in which
R® is hydrogen or hydroxy, in all its sterecisomeric forms and mixtures thereof in any

25 ratio, and its physiologically tolerable salts.

6. A compound of the formula | as claimed in one or more of claims 1 to 5, in which
nis 0, R®is hydrogen and R® is methyl, ethyl or phenyl where the phenyl group is
unsubstituted or substituted by one or more identical or different substituents R'®;

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

tolerable salts.



--T ROR Rs Il Il 1V where either Q is selected from

I so(thio)cyanato, (Cl-C6)-al koxycarbonyl am no, 10

trichl or ow@vhigd3erar bonyl am no and azol yl - N- (t hi 0) car bonyl arCTVEéPe®d® t hese
groups contain the group R6 and GL is NH2, or GlL is selected from

I so(thio)cyanato, (Cl-C6)- al koxycarbgnyl am no,

trichl oronet hyl car bonyl am no and azol yY-N- (thio)carbonylamno and & is
NHR6, and Z in the conpound of formula Il is hydroxy or a

nucl eophilically substitutable |eaving group, Rin the conpound of fornula
Il is Z5Atgrecessigp tiRd NrepZ(ratib) of arcompnundedfiferniilariras ¢lainaed Irb®n%10brecursor

&1 ai e MOTeT R W LOmaRRYg URRGgha apthHounds AR P B ARehTRY i ot ea

form ogg,, Hétitoﬂeoffao tﬁb?ﬁre@rtﬁﬁiére%&twegh(?ﬁ@@ro@& 8! aﬁd@%lTnWBﬁﬂHFdeQﬁbnd 1l

preparatlon I"east one coffpound of the formula I as clained
i n oneaad amamucta‘bmmbe’wvelertmew@zcgroupm frgsilallcyicctel NHp gramainl e sal t

t her go phar maceutical ly acceptable carrier. 9. A conpound of the
for ’Iairredin one or nore of clains 1 to 6 and/or a 25

physi oI ogi cal |y tolerable salt thereof for use as an inhibitor of factor
Vila. WD 01/94301 PCT/ EPO1/ 06029 66 10. A conpound of the fornula | as
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where either G2 is selected from iso(thio)cyanato, (C1-Cg)-alkoxycarbonylamino,

10 trichloromethylcarbonylamino and azolyl-N-(thio)carbonylamino where these groups
contain the group R® and G is NH,, or G' is selected from iso(thio)cyanato, (C1-Ce)-
alkoxycarbonylamino, trichloromethylcarbonylamino and azolyl-N-
(thio)carbonylamino and G? is NHR®, and Z in the compound of formula {1t is hydroxy
or a nucleophilically substitutable leaving group, R° in the compound of formula Il is

15 the group R'NH-C(=NH)- or a protected form thereof or a precursor group thereof,
andm, n, A, R', R?, R®, R*, R® and R® are defined as in claims 1 to 6 but where
functional groups can also be present in protected form or in the form of precursor

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 a physiologically tolerable salt

thereof and a pharmaceutically acceptable carrier.

9. A compound of the formula | as claimed in one or more of claims 1 to 6 and/or a

25 physiologically tolerable salt thereof for use as an inhibitor of factor Vlla.
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10. A compound of the formula | as claimed in one or more of claims 1 to 6 and/or a
physiologically tolerable salt thereof for inhibiting or reducing blood clotting or
inflammatory response or for use in the treatment of cardiovascular disorders,

thromboembolic diseases or restenoses.



