Title: FACTOR VITA INH BI TORS Abstract: The present invention relates to
conpounds of for- nmula (1), in which Rerr], Rerr], Rerr], Rerr],
Rlerr], Rerr], Rerr], Rerr], Rerr], r, s and t havgNRemBBASIJRIS
indicated in the clainms. The conpounds of for- nula (I) are val uable

phar macol ogi cal |y active conpounds. They exhibit a strong antithronbotic
ef fect andaP¥’3Wi t abl e, for exam ple, for the therapy amfTHFEpBHaxi s of
t hr onboenbol i ¢ di seases or restenoses.’ They are reversible inhibitors of
the blood clotting enzyne factor Vila and can in general be applied in
conditions in which an undesired activity of factor VIla is present or for
t he cur eFagpr MHavairibiteds of whi ch an inhibition of factor VIla is intended.
The invention furthernore relates to processes for the preparation of
conmpounds of formula (1), their use, in particular as active ingredi- ents
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in which R, R%, R, R%, R%®, R%*, R®, R®, R¥, 1, s and t have the meanings
indicated below. The compounds of the formula | are valuable pharmacologically
active compounds. They exhibit a strong antithrombotic effect and are suitable, for
10 example, for the therapy. and prophylaxis of thromboembolic diseases or restenoses.
They are reversible inhibitors of the blood clotting enzyme factor Vila (F Vlia) and
can in general be applied in conditions in which an undesired activity of factor Vila 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
15 the formula I, their use, in particular as active ingredients in pharmaceuticals, and

pharmaceutical preparations comprising them.

The ability to form bioad clots is vital to survival. The formation of a blood clot or a
thrombus is normafly the result of tissue injury which initiates the coagulation

20 cascade and has the effect of slowing or preventing biood flow in wound healing.
Other factors which are not directly refated 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



ing them 4 Novenber 2003 WO 00/ 75172 PCT/ EPOO/ 04846 1 Factor Vila
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limited proteolysis. Mechanistically the blood coagulation cascade has been divided
into intrinsic and extrinsic pathways, which converge at the activation of factor X.
Subsequent generation of thrombin proceeds through a single common pathway (see

15 Scheme 1). Present evidence suggests that the intrinsic pathway plays an important
role in the maintenance and growth of fibrin formation, while the extrinsic pathway is
critical in the initiation phase of blood coagulation (H. Cole, Aust. J. Med. Sci. 16
(1995) 87-93; G. J. Broze, Biood Coagulation and Fibrinolysis 6, Suppl. 1 (1995) §7-
S13). It is generally accepted that blood coagulation is physically initiated upon

20 formation of a factor Viiaftissue factor(TF) complex. Once formed, this complex
rapidly initiates coagulation by activating factors X and X. The newly generated
activated factor X, i. e. factor Xa, then forms a one-to-one complex with factor Va and
phosphalipids to form a prothrombinase complex, which is responsible for converting
solubie fibrinogen to insoluble fibrin via the activation of thrombin from its precursor

25 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

factor Vllaltissue factor.



and is itself the source of norbidity potentially |eading to pathol ogical
consequences. It is nevertheless not desirable in such disease states to
conpletely inhibit the blood 5 clotting system because }iNsGehb&eaioggni ng
henorraghe woul d ensue. In the treatnment of such states a well-bal anced
i nterventi j the blood clotting systemis required, IS
still a ngﬁgm#géﬂ%ubstances exhi biting_,a suitable pharnacgﬁgg?ggﬁggktivity
for achieving such a result. 10 Bl ood éoagulation is a conplex process
involving a progressively anplified series of enzyne activation reactions
in which plasma zynogens are sequentially activated by limted
proteolysis. Mechanistically the bl ood coagul ati on cascade has been divi ded
into intrinsi extrinsic path s...\Which converge at the activation of
factor X. Su é@ﬁ%%nt generation 25%?ﬁ¥%ﬁbin proceeds through a single
common pat hway (see 15 Schenme 1). Present evidence suggests that the
intrinsic pakKhway—phaydizan i nportavit + fiél e in the mai nt enance and growt h of
fibrin formation, whilﬁ the extrinsic pathway is critical in the
initiation phase of blwod coagul atyjon (H. Cole, Aust. J. Med. Sci. 16
(1995) 87-93; GxjJ. —Breaex Bl oog Coagul ati on and Fi brinolysis 6, Suppl. 1
(1995) S7- S13). It is general¥y aclcepted that bl ood coagulation is
physically initiated upon formatjion of a factor Vlla/tissue factor(TF)
conpl ex. Once forngrd, this—cpnphkex | rapidly initiates coagulation by
activating factors I X and X. The newy generated activated factor X, i. e.
factor Xa, then fornms a one-to4one onplex with factor Va and

phosphol i pids to forma pkothronbinagqxgonplex, WBitdled & %@§Q@ﬂ§ible for
converting soluble fibrinogen to insoluble fibrinyia t% ctivation of
thronbin fromits precursor 25 prothrogbin. As time progresses, the
activity of the factor_Vlla/tissue factog (extrinsic pathway) is
suppressed by a KunitzEFWB@”%Wbtease inhigﬁﬁgﬁbﬁf;tein, TFPI, which, when
conpl exed to factor Xa, can directly inhibil the proteolytic activity of
factor Vila/tissue factor. 4 Novenber 2003 WO 00&%&172 3dintrinsic
Extrinsic X1 10 Xila Vi1 + TERMGIEn. - ————xr2 |FOH | xa

Scheme 1: Blood coagulation cascade

in order to maintain the coagulation process in the presence of an inhibited extrinsic
5 system, additional factor Xa is produced via the thrombin-mediated activity of the

intrinsic pathway. Thus, thrombin plays a dual autocatalytic rbie, 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, biood

10 coagulation will proceed to completion. Thus, it is most desirable to develop agents
that inhibit coagulation without directly inhibiting thrombin but by inhibiting other steps

in the coagulation cascade like factor Vlia activity.

In many clinical applications there is a great need for the prevention of intravascular
15 blood clots or for some anticoagulant treatment. For example, nearly 50 % of patients
who have undergone a total hip replacement develop deep vein thrombasis (DVT).
The currently available drugs like heparin and derivatives thereof are not satisfactory
in many specific clinical applications. The currently approved therapies inciude fixed

dose low molecular weight heparin (LMWH) and variable dose heparin. Even with
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The widely used b{ood-cloﬁing inhibitors like heparin and related sulfated

15 polysaccharides like LMWH and heparin sulfate exert their anti-clotting effects by
promoting the binding of a natural regulator of the clotting process, anti-thrombin lil,
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 ar factor Vlia, prevents clot formation without producing
the bleeding side effects observed with direct thrombin inhibitors (L. A. Harker et al,

25 Thromb. Hemostas. 74 (1995) 464-472). Certain peptides and peptide analogs which
inhibit blood clotting by specifically inhibiting factor Xa are disclosed, for example, in
WO-A-85/29189.

Specific inhibition of the factor Vilaftissue factor catalytic complex using monoclonal
30 antibodies (WO-A-92/06711) or a protein such as chloromethyl ketone inactivated
factor Vlla (WO-A-96/12800 and WO-A-97/47651) is an extremely effective means of

controlling thrombus formation caused by acute arterial injury or the thrombotic



accepted therapy which consists of adm nistering heparin and aspirin, is
associated with a 6 %to 8 % abrupt vessel closure rate wthin 24 hours of
the procedure. The rate of Dbleeding conplications requiiNQ8mbéastphusi on
therapy due to the use of heparin 10 also is approximately 7 % Nbreover,
even thougly fdekpyed closures are significant, adm nist ratPtQ&P@J,M%parl n
after term nation of the procedures is gf little val ue and can
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respect
P ta?ld there is a need for further low molecular weight factor Vlia-specific blood clotting
inhibitors that are effective and do not cause unwanted side effects. The present

invention satisfies this need by providing novel factor Vila activity inhibiting
20 compounds of the formula |.

Thus, a subject of the present invention are compounds of the formula |,
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t herapeutic effectiveness and bl eeding risk of any anticoagul ant approach
tested including thrombin, platelet and factor Xa inhibition (L. A Harker
et al., Thronb. Henostas. 74 (1995) 464-472). 10 A spegi[{]dvgmbgpé jat or of
factor Vila which has a favorable property profile woul ave substanti al
practical VRUESIR the practice of medicine. In particul ar PCHEPS8 Vil a

i nhi bitor would be effective under circunBtances where the present drugs of
choice, like heparin and related sulfated pol ysaccharides, are ineffective
or only marginally effective. Certain inhibitors of factor Vila have

al ready been described, e. g. in WO A 15 89109612. EP- A-987274 di scl oses
conpounds GR&tR, NiNng a tripeptide unit which inhibit factor Vila However,
the property profile of these conpounds is still not ideal, and there is a
need for fristthdr 2la@;nol ecul ar wei ght factor Vila-specific blood clotting

i nhi bi tor S g}zt ?;1% effective and do not cause unwanted side effects. The
present i'nve t1i' sHtt'sfies this need by providing novel factor Vila
activitg itibidbitdrrzg 20 conpounds of the fornula |. Thus, a subject of the
present invention are conmpounds of the fornmula I, I RI7 R-N"IT--N~N-R2
R9' 0 RO92 R96 O RO3 4 Novenber 2003 WO 00/75172 6 PCT/ EPOO/ 04846 wherein r

is 0, 1, G v i .3 .0r.4: t is0, r 2, R _Js selected

fromthe ?;r]i%e%l%%ﬁg?rgﬁ tnhg]]e %%'%sy%ﬁ'{%siwg %W&B@Qe&n#%@@-%ﬂﬁbﬁom sel ected

fromthe series consisting of hydrogen, (Cl1-C8)-alkyl, (C6-Cl4)-aryl, 10
C6- Cl14) - l: 2 - -al kyl -, Het-, Het-(Cl-C4)-al kyl-, (Cl1-C8)-aikyl oxy-,

§ CB- c1;1§0- ngi;};c%%P@@Tgﬁ)s?HF?|°9E‘?ifi"’(‘91§>f %\Yd(w)a%rxy(d:—%agi@d, (Cs-)cm)-a%//l, Y

( C1- C810al m)-ad-{ C{-Cq)-Elké)-- Hat- ' - {C1-Ca)- -

(Co- L) -a gl Che C%%?L i no-'ynggcéflgﬂYIHe(sCé G Sliyloxyr {CeCua)-

unsubst | ¢ TYgRE Caburany ~Uen-Gy)-alkElony-, motieo,i (Geris)-alitylamindi {(Cooapt

substi t uerdrplalf®s- and (Ce-C1a)-aryl-(C-Ca)-alkylamino-, where alf these groups are

unsubstituted or substituted by one or more identical or different substituents R*:

15 R%is selected from the series consisting of (C-Ce)-alkyl, (Ce-C14)-aryl, (Ce-Cya)-aryi-
(C1-Ca)-alkyi-, Het-, Het-(C+-C4)-alkyl-, di{({C+-Cg}-alkyl)amino- and di{(Cs-C14)-aryl-
(C4-Cy)-alkyl)amino-, where all these groups are unsubstituted or substituted by one
or mare identical or different substituents R

20 R?is hydrogen, R*(RZ)GH-, R*-Het-(CHa)k, RP(R¥*)N~-(CHz)m-D-(CHa)o- OF
RZS(RZB)N—CO~(CH2)p-D—(CHz)q—. wherein D is a divalent residue -C(R*')(R*)-, a
divalent (Ce-C14)-arylene residue or a divalent residue derived from an aromatic
group Het containing 5 to 10 ring atoms of which 1, 2, 3 or 4 are identical or different
ring heteroatoms selected from the series consisting of nitrogen, oxygen and sulfur,

25 and the numbers k, m, n, p and q which are independent of each other and can be
identical or different are 0, 1, 2, 3, 4 or 5, with the proviso that in case D is

-C(R*)(R™)- the sum m+n cannot be 0 and the sum p+q cannot be 0;

21 . :
R*' and R* which are independent of each other and can be identical or different are
30 selected from the series consisting of hydrogen, (C1-Ci2)-alkyl, (Ce-Cia)-aryl, (Ce-
Cia)-aryl-(C1-Cy)-alkyl-, Het- and Het~(C4-Ca)-alkyl-, where all these groups are

unsubstituted or substituted by one or more identical or different substituents from



15 R 12 is selected fromthe series consisting of (Cl-Ca)-alkyl,
(C6-Cl4)-aryl, (C6-Cl4)-aryl- (Cl-C4)-alkyl-, Het-, Het-(Cl-C4)-alkyl -,

di ((C1l-C6)-al kyl)am no- and di ((C6-Cl4)-aryl- (Cl-C4) -ahlf\)gv)a%giep%% wher e
all these groups are unsubstituted or substituted by one or nore 1dentical

or differeghegthagiituents R40; 20 R2 is hydrogen, R21(R22)

R23- Het - (CHR) k- R23( R24) N- (CH2) m D- (CH2) n, - or FEtEponiasss
R25(R26) N- CO- (CH2) p-D- (CH2) g-, wherein D is a dival ent residue
-C(R31)(R32)-, a divalent (C6-Cl4)-arylene residue or a dival ent residue

derived fyroman aromatic gpu& Het containing 5 to 10 ring atons of which
1, 2, 3 drexeHpacrgeiating 8f Ror (Hifeipbyamingy G- dr 9 zalotsadintecsde#l-om t he
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di - (( CL- CBp-sgriryIcpngigting of nitcmen] axygearand sudfurcaydiar (GG aarbocyclic

(C6- C14) - ; - i - i g ST A g - |+ Or
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di f f er ent Chiaeyiamira asih@eirbonylr omd atnicaidrgs(CPTs)-aking of nitrogen,

oxygen and sul fur, and/or (C6-Cl0) carbocyclic aromatic rings, where the
resulting group RR1I(R22)CH is unsubstituted or substituted 10 by one or

nor e i denkRFGalhyaroddr 7 e, orlpeticiglents fromthe series consisting of R40,
(C1-C8)-al kyl am no-, di --((zé - Ca) - al kyl) -ami no-,
(C6-CI® -aryl-(C,-C4)-al kyl am no-, (C6- Cl4)-arylam no-, am nocarbonyl - and

am nocar baeyk selekiddirof] ¥ seriddabnsRuly 8F ARtBoe A€, R a8, (R385t and

{Ce-Cia)-aryl-(C4-Ca)-alkyl-;

R® and R?® which are independent of each other and can be identical or different are
20 selected from the series consisting of hydrogen, (C1-Cg)-alkyl, (Cs-C14)-aryl, {Ce-C14)-
aryl-{C4-Cs)-alkyl-, Het- and Het-(C+-C4)-alkyl-, where all these groups are

unsubstituted or substituted by one or more identical or different substituents R,

R¥ is selected from the series consisting of (C1-Cs)-alkyl, (Ce-C14)-aryl, (Ce-C1a)-aryl-
25 (C4-Ca)-alkyl-, Het-, Het-{C4-C4)-alkyl-, amino, (C1-Cg)-alkylamino-, di-((C+-Cs}-

alkyl)amino-, (Ce-Cn4)-arylamino- and (Cg-Ci4)-aryl-{C1-C4)-alkylamino-, where all

these groups are unsubstituted or substituted by one or more identical or different

substituents R*:

30 R%is selected from the series consisting of R¥, (C1-Cg)-alkyloxy-, (Ce-C14)-aryloxy-
and (Cs-C14)-aryl-{C4-Cy4)-alkyloxy-, where all these groups are unsubstituted or

substituted by one or more identical or different substituents R*;
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15 R24 is selected fromthe series consisting of hydrogen, (Cl-GCs)-alkyl,
(Cs-Cl4)-aryl and (C6-Cl4)-aryl-(Cl-C4)-alkyl-; R5 and Res which are

i ndependent of each other and can be identical or diffepepled

selected fromthe series consisting of hydrogen, (Cl-C8)- ﬁ F%%%%
-Cl4) - aryl,‘(gg:6514) aryl-(Cl-4)-al kyl -, Het- and Het - (Cl C4) al kyl -,
where all thedeyf oups are unsubstituted or substituted byP6R&EPH4GHT e
identical or different substituents R40;8R27 is selected fromthe series
consi sting of (Cl-C8)-alkyl, (C6-Cl4)-aryl, (C6-Cl4)-aryl- 25

(C1l-A)-al kyl-, Het-, Het-(Cl-CA4)-al kyl-, am no, (Cl-Ca)-alkylam no-,
i-((C1- C8) al kyl )am no-, (C6-Cl4)-arylam no- and

(C6-Cl14) - yayl_- Kyl gm no-, where all these groups are
unsubstitu ea é%%ﬁ?ﬁ E‘F%/'B ew%%ﬁaa%p@qr@@ﬁitqwe gentealfos déffrent are
substltuerstemomofro&&ha%%nbg cER4ISFIES Hychodh 281K Ok
(C1-C8)-al é)‘_@/ é Cl14) - aryloge- 3{1 6?2 EICT?JZ? ?P%&&%Qg E{y?‘oxy-
where al | o p)sa'!%"e Hgisand eﬁ{@e@wﬁikylsuﬂmfetajttb@s&)gr@lps age nore
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hyd 4] - al Cl 4 | kyl

i~ and bt et T 1e e R RLEEgRBURIER € T PO ror
subst i t ut €ds)byryb(@-05)- amlexy dEmt C Gphansxydi (¢1ecg)nélk§uh§5tch IS R4 i's
sel ected frq es.cqnsi sting of hal ogen, rox C1- C% ﬁ(yl oxy-,
(C6- Cl4)? 3]3 ?%i‘ g%’; &Fik?ﬂo%!wsul%eat di@yowuaxzacew i08). aamngu

( Cs- C140 - amidiino( @@ar@rﬁb o W{trc(%%n@lvﬁ'yére éhég}lox?@ R@ dé%llr?dg e?\ri%nt Eof | ond

trifluoronet hyI acetyl am no-, am no,

cyano, wh&AeN Ofee Wmﬁeaﬁ@‘pndéf@wrdent of each ot her and can be
identical or different, R91, R92 and R93 which are independent of each
ot her and gan lge |dent|cal or different are selected fromthe series
consi sti n§ ofRH mﬂd@; nvhlféf(JsFeGayiewéddplnt o( éﬁdm@erlﬁ}dai‘ayilbe identical or

Ce- CL4 -(CL-CA . R4 | ect ed
from the amérea(etledibmne BariedfSniRid o Tatst bag). bt fie) vt (s Goetr 0.
haI ogets awt,taamgymmyc, -Chydikpi Yet( 8Ad Ebt-(8) Ky Qmy; where the groups R94

are

R* is selected from the series consisting of (C4-Cy4)-alkyl, (Cs-Ci4)-aryl, amina, nitro,
halogen, trifluoromethyl, hydroxy, (Cy-Cs)-atkyloxy-, where the groups R* are
independent of each other and can be identical or different;

20

R% is selected from the series consisting of amidino, guanidino, ((C4-Cq)-
alkylyoxycarbonylamidino-, ({C4-Ca)-alkyl)oxycarbonylguanidino- and
hydroxyamidino-;

25  R%is hydrogen;

R% is R -(C,-Cyg)-alkyl-;

30 R¥is selected from the series consisting of hydroxycarbonyl-, (C,-Cg)-alkyloxycarbonyl-,



i ndependent of each other and can be identical or different; 20 RO5 is
sel ected fromthe series consisting of am dino, guanidino, ((Cl-C4)-

al kyl ) oxycar bonyl am di no-, ((Cl-C4)-al kyl)oxycarbonyl guanj di np-
hydr oxyani di no-; 25 R96 is hydrogen; R97 is R99 - (Cl-C8 N&P’?}@'E?Eﬁg’g RO9 is
selected fromthe series consisting of hydroxycarbonyl -,

(C, - Ca) - aM@dyBar bonyl -, 4 Novenber 2003 wo oon5172 PCT/HPQ»r@4ASME 9
(C6-Cl4)-aryl -(C, -C4)-al kyl oxycarbonyl -, &m nocar bonyl - and

(C1-C8)-al kyl am nocarbonyl -; Het is a saturated, partially unsaturated or
aromati c nmonocyclic or bicyclic 5 heterocyclic ring systemcontaining 3 to

10 ring atgm CQ&ar\W((%_tCA-«aIk%l:ox@ca%orﬂvl-f'iérﬁinptzﬂﬁﬂﬁylﬂéﬂd @.-alj-bkgaeniochebaylgat ons
sel ected from the series consisti ng of nitrogen, oxygen and sulfur; in all
their stereoisoneric forns and m xtures thereof in any ratio, and their 10
physiologically tolerable salts. Al residues which can occur several tines
in the conpounds of the fornmula 1, for exanple the residues R40, R94 or
Het, can eatth'y Adapsntrehppsjially uppatueated nerrdraatic mdrecyelanonigieytiirdi cat ed,

and can §npe ; ' Lealk | f.feren 15 used rein, the term
AR e e L T e L R R

resi dues wilesticalnr difetenhbeterodatoms seddatad Gloin tHead dtiestorRi it &thigagkahi ch
can be acyglqié% r%m?%ﬁ}fi ¢ residues or conprise any conbination of acyclic
and cyclic BURIT &) Purther, the term al kyl as used herein expressly

i ncl udes saturated groups 20 as well as unsaturated groups which latter

gr oups contaip one or nore, for exanple one, two or three, double bonds
and/ or tri Pl 3! BEHRerawsomearicformaand meixisas trerbohidsanyaragionsnd Itoeiat ed wi t hi n

a cycl imabkygio(gg@gpyitcgle,%ggs%srranner that an aromatic system results. All
y |

t hese statenents al so appl an al kyl group carries substituents or

occurs as a substituent on another residue, for exanple in an al kyl oxy
[ due or an aryl al kyl residue- Exanpl es

of alkyl T ohrauades ERNERIGRNY bl (250" 1R nanbatRAtoHie TRETHIA | 16t by
propyl, bueydmplegheyesidhexR, R* or Het, can each independently of one another have
the meanings indicated, and can in each case be identical or different.
15
As used herein, the term alky! is to be understood in the broadest sense to mean
‘hydrocarban residues which can be linear, i. e. straight-chain, or branched and which
can be acyclic or cyclic residues or comprise any combination of acyclic and cyclic
subunits. Further, the term alkyl as used herein expressly includes saturated groups
20 as well as unsaturated groups which latter groups contain one or more, for example
one, two or three, double bonds and/or triple bonds, provided that the double bonds
are nat located within a cyclic alkyl group in such a manner that an aromatic system
results. All these statements aiso apply if an alkyl group carries substituents or
occurs as a substituent on anather residue, for example in an alkyloxy residue, an
25 alkyloxycarbonyl residue or an arylalky! residue. Examples of alkyl! residues
containing from 1 to 20 carbon atoms are methyl, ethyl, propyl, butyl, pentyl, hexyl,
heptyl, actyl, nonyl, decyl, undecyl, dodecy!, tetradecyl, hexadecyl, octadecyl and
eicosyl, the n-isomers of all these residues, isopropyl, isobutyl, 1-methylbutyl,
isopentyl, necpentyl, 2,2-dimethylbutyl, 2-methylpentyl, 3-methylpenty!, ischexyl,
30 2,3, 4-trimethythexyt, isodecyl, sec-butyl, tert-butyl, or tert-penty!.



heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tetradecyl, hexadecyl,
octadecyl and eicosyl, the n-isoners of all these residues, isopropyl,

i sobutyl, 1-nethylbutyl, isopentyl, neopentyl, 2,2-di Y
2-met hyl pentyl, 3-nethyl pentyl, isohexyl, 30 2,3, 4- trlggiﬂx%ﬁgéf%mB

i sodecyl, ¥We&MBUFY|, tert-butyl, or tert-pentyl 4 NovenberCRORB/0¥836 OON5172
10 PCTI EP00104846 Unsaturated al kyl resiidues are, for exanple. alkenyl
resi dues such as vinyl, 1- propenyl, 2-propenyl (= ally!), 2-butenyl,
3-butenyl, 2-nethyl-2-butenyl, 3-nethyl-2- butenyl, 5-hexenyl or

1, 3- pent adnsatytatedraligl keymdleg 86, erasiasnisIB. ameﬁ}piwﬁﬁhes éucrpéelq E .

2- propynyl g @rapar é % or 2- butyn | . Alkyl residues can al so’be

unsat ur at B¢P&A fﬁf@g Bfid= ﬁ?ﬁ@t?@&f%ﬂ" FEkd é@'l@ﬁtf't)’ilﬁmtﬁewlk@‘maﬂadﬁdues
are cycl opltsl, bafx@ngPocPRLAHRLAE %' o L n on at ons
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cycl ooct yPropMNyh2 rﬂiﬁpmsé &= Ipcopartyt) iot Gttady'ayidAtkyl r&lsshalbu rcaheﬂtso blasat ur at ed
cyclic gl kyl aturated cycl oal kyl groups like, for

exanpl e, %ict%ééé eny %n¥$@% 'gﬁ I can be bonded via any carbon atom
The term al kyl as used hereln al so conprises cycloalkyl substituted al kyl

| | | ob h | | hy
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1- cycl ohe é¥lethyl .. 1-C clooctyleth | - cyclopro
cycl obut yl'which gan @ﬂﬁ@n‘t’%’ Eé‘t’ﬁgtllited @c&gmmytm Mnsaturated cyclic alkyl

T e

3- cycl ohegrolad hﬂo@pyll can Be b;mde@atayérw cgrpbn o, Th@tamm SRy O OURS ﬁér@m also

| oal k | | b b t t ed
ondl o st RS s iRl Yk Gone e Eﬁ?’%@gﬁﬁaﬁt o contain at
:easz 'EhF%fﬂtm’t}ﬂmtwm@cl@@dn@nnempﬁa&%m%ﬁ@@!rﬁéth R ldﬁﬁﬁh %rg,:cont ain at
east two_c roup ike -a I's
under st oodf 4% gﬂﬁ‘ﬁ%‘?@ﬁﬂﬁ%ﬂ@”%@br §'°Y§5{be‘§yéﬁ?t€ﬂ ra‘b?m'@léemtﬁ@ffwﬁ ta) - al kyl,
C3-C4 | 4
(G G- oyel par byl G- Coy AT, LV R ZoprlomtBRretiaZs bon atoms

(C3-C7) - ee/ i g
can rang "82'°é(ﬁ penh@hﬂr.aa @Wlpmwlalﬁewclmmmtemi- 738) - al kenyi
or (C2- Cgﬁycﬁid&&ﬁé!ﬂ'\yl %—'&El@bl‘éﬁylﬁoﬁyiqL‘chyclobutylpropyl-, 3-cyclopentylpropyl-, 3-
cyclohexyipropyl-, 3-cycloheptylpropyi-, 3-cyclooctylpropyl- etc. in which groups'the
Cycloalkyl subgroup as well as acyclic subgroup also can be unsaturated and/or
20 substituted.

Of course, a cyclic alky! group has to contain at least three carbon atoms and an
unsaturated alkyl group has to contain at least two carbon atoms. Thus, a group fike
(C1-Ce)-alkyl is to be understood as comprising, among others, saturated acyclic (Cq-
25 Cg)-alkyl, (C3-Csg)-cycloalkyl, cycloalkyl-atkyl groups like {C3-C7)-cycloalkyl-(Cy-Cs)-
alkyl- wherein the total number of carbon atoms can range from 4 to 8, and
unsaturated (Cz-Cs)-alkyl like (C2-Ce)-alkenyi or (C2-Cs)-alkynyl. Similarly, a group
like (C1-Ca4)-alkyl is to be understood as comprising, among others, saturated acyclic
(C1-Ca)-alkyl, (C3-C4)-cycloalkyl, cyclopropyl-methyl-, and unsaturated (C-Ca)-alkyl
30  like (C2-Cg)-alkenyl or (C2-Ca)-alkynyl.



li ke (C1-C4)-alkyl is to be understood as conprising, anong others,
saturated acyclic (C -C4)-alkyl, (C3-C4)-cycloal kyl, cycl opropyl - net hyl -
and unsaturated (C -C4)-alkyl 30 |like (C2-C4)-al kenyl I kynyl
4 Novenber 2003 WD 00/ 75172 PCT/ EPOQ) 04846 11 Unl ess 3#&@8@%&#@3

the term gdobrspref erably conprises acyclic saturated hydfr@lc;@go%&‘,g e5| dues
containing from1l to 6 carbon atons which can be linear or branched,

acyclic unsaturated hydrocarbon residues dontaining from2 to 6 car bon
atonms which can be linear or branched |ike (C2-C6)-al kenyl and
(C2-C6)-al kynyl, and 5 cyclic al kyl groups containing from3 to 8 ring
carbon ato leﬁsrﬁt@@dtqthme ftne bergn Etkprrafenzv@lycrbpnses amschc,&apa'atadcul ar

st dues 1 MACFFRELELRS SHRPETHI T8 g FarbSh Syt PR R S

butyl and bEanhladtad:ych&QnEHitarabd\I‘@/dﬁéﬁrBﬁﬁlﬁéﬁdﬁ@é @bht@%nﬁgfr@hkﬂgq Src%ﬁﬂﬁ do
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bonded to auwandggrbbpsd.\/\hl ch are indicated in the definition of the

conpounds’ of the fornmula I, alkyl groups can in general be unsubstituted
or substituted by one or nore, for exanple 20 one, two, three or four,

i dentictd ThediboleserbmepisioldiingtbsalkBirolkhddo obt %HR/SépI dy%ﬁ%nopé@ﬁﬁnt in
substituted al kyl residues can be present in any desired position provided

that the s [Bdves pytsegspendiogly|te £4 Qlénfarﬁslﬁin@ﬁdibﬁﬁfkﬁﬂ&eh)dl%ou@( aliptare of
SubeL) Lt g p FRUAYERC 3688 X8 845 et sl BAE, 22 e 21
i n particuktaneruddiylgp 1at-eﬁ5rlerﬁ5(ﬂan®thgbmethyﬂab§)t ftispestycyetroderey 11,3r oups
one, T, - PRI PSSR f e B peat Areridae. Bebaere! Al 1groups. Tor
exarrpl el B pptlbpropUentd) 2adyildneay rimes 13-k oms énegapmsC ycidhadirs of
substituted cycl oal kyl groups are 4-m ethyl cydohexyl, tert
Unless stated otherwise, and irrespective of any specific substituents bonded to alkyl
groups which are indicated in the definition of the compounds of the formula 1, alkyl
groups can in general be unsubstituted or substituted by one or more, for example
20 one, two, three or four, identical or different substituents. Any kind of substituents
_ present in substituted alkyl residues can be present in any desired position provided
" that the substitution does not lead to an unstable molecule. Examples of substituted
alkyl residues are alkyl residues in which one or more, for example 1, 2, 3, 4 or 5,
hydrogen atoms are replaced with halogen atoms, in particular fluorine atoms.
25
| Examples of substituted cycloalkyl groups are cycloalkyl groups which carry as
substituent one or more, for example one, two, three or four, identical or different
' acyclic alkyl groups, for example acyclic (C1-C4)-atky! groups like methyi groups.
Examples of substituted cycloalky! groups are 4-methylcyclohexyl, 4-tert-
30 butyicyclohexyt or 2,3-dimethylcyciopentyt.



30 butyl cycl ohexyl or 2,3-dinethyl cyclopentyl. 4 Novenber 2003 WD 00/ 75172
PCT/ EPOO/ 04846 12 The termaryl refers to a nmonocyclic or polycyclic
hydrocarbon residue in which at |east one carbocyclic RiNdeinBePs nt that
has a conj ygapfed;pl el ectron system In a (C5-Cl4)-aryl residue from6 to
14 ring carbon atons are present. Exanples of (C6- Cl4)- arﬂcrfféjg?’ﬁfﬁ‘éﬁs are
phenyl , napht hyl, biphenylyl, fluorenyll2or anthracenyl. 5 Exanpl es of

(C6- CI4) aryl resi dues are phenyl or naphthyl. Unless stated otherw se,
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3-, 4-, 5-3&6 %%Qgﬁhg-s%sstlﬂﬁlg %ﬁhb?ﬁ’ t$q¥j>é€@%ﬂ10ﬁapht hyl residues

inthe 1-, 3-, 4-, 5-, 6-, 7-, or 8- p05|t|on Bi phenyl yl residues can be
henyl yl . Fluorenyl residues can be 1-,
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- or OE‘Ft ion. Unless stated ot her
| n subﬁ POPBY YPYP CFiRpiwo a!rlbstitﬂmtsebhaymlaa be(lﬁ?catﬁa)m 3l kpbsitidd) 2par ti cul ar

C -4 t t ,
(G Ca) - AP o2 e BT L osRlo 3 Ghosiid i Pasiarl s Phgivssjcueso
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ani no. Ebfsiltiﬁﬂ %,%Eé-p%si‘uon ﬁ él -posttion, 2.4 6~pos>f/tion o¥ 3,45 posmon Naphthyl Y

residues can be 1-naphthyi and 2-naphthyl. In substituted naphthyl residues the

20 substituents can be located in any positions, for example in monosubstituted 1-
naphthyl residues in the 2-, 3- 4-, 5, 6-, 7-, or 8-position and in monosubstituted 2-
naphthyl residues in the 1-, 3-, 4-, 5-, 6-, 7-, or 8-position. Biphenylyl residues can be
2-biphenylyl, 3-biphenyly! or 4-biphenylyl. Fluoreny! residues can be 1-, 2-, 3- 4-or
8-fluorenyl. In monosubstituted fluorenyl residues bonded via the S-position the

25 substituent is preferably present in the 1-, 2- 3- or 4-position.

. Unless stated otherwise, substituents that can be present in substituted aryl groups
are, for example, (C,-Cg)-alkyl, in particular (C;-Ca)-alkyl, such as methyl, ethyt or
tert-butyl, hydroxy, (C+-Ce)-alkyloxy, in particular (Cs-Ca)-alkyloxy, such as methoxy,

30 ethoxy or tert-butoxy, methylenedioxy, ethylenedioxy, F, Ct, Br, 1, cyano, nitro,
triflucromethyt, triftuoromethoxy, hydroxymethyl, formyl, acetyl, amino, mono- or di-
(01—04)-alkylgmino, ((C1-Ca)-alkyl)carbonylamino like acetylamino, hydroxycarbonyl,



(C1l-A)-al ky[am no, ((C,-C4)-al kyl)carbonylam no |ike acetyl am no,

hydr oxycar bonyl, 4 Novenber 2003 WO 00175172 13 PCT/ EPOQ' 04846

((Cl- 4)-al kyl oxy) carbonyl, carbanoyl, optionally substthRE |,
benzyl optionally substltuted in the phenyl group, optionally substituted
phenoxy o nzyl oxy optionally substituted in the phenyl grou

substi t ut gvﬁgqrg; ngroup that can be present in a specifi CPE%@PP&E)‘%“O]‘ t he
conpounds of formula | can independentl{3of 5 other aryl groups be
substituted by substituents selected fromany desired subgroup of the
substituents listed before and/or in the definition of that group. For
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substi he "aryl” 'subgroup a Int group, are
benzyl , Zfegaayl et hyl, 2-phenyl et hyl, 3-phenyl propyl 4- phenyl but yl ,

1- net hyl - 3- phenyl - pr opyI , 1-napht hyI met hyl , 2-napht hyI nmet hyl ,

1- (1- naphthyl)ethyl, 1-(2- naphthyl)ethyi, 2-(1 -naphthyl)ethyl,

2-(2- napmwiab@idws&bterﬂéntafélaﬂmgeﬁxa'rvr@hbuﬁs cd&éspbhemgly%pq,xm divalehbns al so
corresponding apply to aromatic rings which m be conden R{mfused) to

a ring fJRREEesHeriNed Fosae/! gauRé qqga%%pq Qups il Rhen ?ﬁ“? t hese
gr oupg 5arr% aﬁéuﬂﬁlﬁﬁﬁedlah%uegmuféd\lﬁb [dr2e$ @ﬁ%ﬁen@%ﬁ%@h@ﬂ*léne%r 5, 6,

8, or 10 ring atons I n paf ent nonocyclic or "bicyc
het er ocymal:zbthylﬁ@e wécrepan ba umnb&tytuilemorgﬁumﬁiyt 2tr*ra@hthalenedlyl 1.3-

naphthalenediyl, 1,4-naphthalenediy!, 1,5-naphthalenediyl, 1,6-naphthalenediyl, 1,7-
naphthalenediyl, 1,8-naphthalenediyl, 2,3-naphthalenediyl, 2,6-naphthalenediyl or
2,7-naphthalenediyl. The above statements also correspondingly apply to the aryl

20 subgroup in arylalkyl- groups. Examples of arylalkyl- groups which can also be
unsubstituted or substituted in the aryl subgroup as well as in the alky! subgroup, are
benzyl, 1-phenylethyl, 2-phenylethyl, 3-phenyipropyi, 4-phenylbutyl, 1-methyi-3-
phenyl-propyl, 1-naphthyimethyl, 2-naphthylmethyl, 1-(1-naphthyl)ethyl, 1-(2-
naphthyl)ethyl, 2-(1-naphthylethyl, 2{2-naphthyl)ethyl, or 9-fluorenyimethyl. Al these

25 explanations also coresponding apply to aromatic rings which may be condensed (or
fused) to a ring formed by the groups R¥ and RZ and the carbon atom to which

these groups are attached.

The group Het comprises groups containing 3, 4, 5, 6, 7, 8, 9 or 10 ring atoms in the
30 parent monocyclic or bicyclic heteracyclic ring system. In monocyclic groups Het 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-



heterocyclic ring preferably is a 3-nenbered, 4-nenbered, 5-nenbered, 6
nmenbered or 7-nmenbered ring, particularly preferably a 5-nenbered or 6 4
Noverber 2003 WO 00/ 75172 14 PCTI EPOO/ 04846 nenber ed rinqbvl%bbéﬁxﬁlic
groups Het preferably two fused rings are present one o? Whi CR T5°a

5- menber edwad agsoe 6- menber ed heterocyclic ring and the ot peresfooaddisch i s
a 5-nenbered or 6-nenbered heterocyclic qr carbocyclic ring- 1. e., a
bicyclic ring Het preferably contains é, 9 or 10 ring atons, particularly
preferably 9 or 10 ring 5 atons. Het conprises saturated heterocyclic ring

systens whi ch do not contain any doubl e bond Lthin the rings, .as |1 as
rono- unsatinabeadan. SRR aRlP S el rareRio Syt b e arpebeot Hels
contai n ORgiEH is@s{merﬁér@ﬁggod:reeiﬁf&mbéﬂé@,hett&begmid&é ahd e oftle¥ 8f wiiiD| e
bonds within the rings provided that the resulting systemis stable.
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W thin t Neyet b xgRat cOiGirl! & Yo nﬁ@gtd@ﬁs,qﬁrﬁaﬂsﬁy EF&féx!é‘b'l'y 8 FRonRlg that a
conjugated pii electron systemresults. Aromatic rings in‘a group Het may
be 5- nehb@@dsor 6- nenbered rings, i. e. aromatic groups in a group Het
contain 5 to 10 ring atons. 15 Aromatic rings in a group Het thus conprise
5-nmenbered and 6-nenbered nonocyclic heterocycles and bicyclic

het er ocycliHest comppiees datfratedthdlentetierid systags white dbnive ebataédany doulbled one

6- nrenberedq ring,. or,. twp 6-nmenbered rings. In  bicyclic aropatic groups in a
o o et o LG Tasy 5 NAY SeRP A LBt ER SR AP AT SRl Py oung Hot
may al so %tér%&?d]ib?%gté%/ls%é MRicFUSI AR Ohel S RbRESF éb?érﬁ(élefd?fe, Kf@:%\miééh al |

the definitions and expl anati ons above and bel ow rel ati ng to He
P

cor r espBndpugPrfivepgeybie Aands méthén egingsarpydeddhaithedesdipa sustay iaHkBles o
het er oar o | | ' b fus L JXE)s d by
the- or ouns T LeReingiing pEorPEror RS aRE, | #2fSNE DAt Wil B1oTF
att ached. rr@slnkiesgrosipdieidnay he aniapged imstdtea gnanms thiett a ancjugaigdati her
het er ocycl | rou preferably 1, .2 3 or 4 identical or different. ring
et or oa orEstsiRrRm BesBL ARfaks udes B Sprle HECnRY s Sinshan & e L
at ons ar e memberdd rirkgy, i.1ec Wrahbiic groebeimalgroiup Het eatsig 6au A9 rihgoatods.
i denti %gl d‘gr different heteroatons fromth grou‘% consj sting of . nitrogen,
oxygen 'and ONGINgE dn BrEQemfiet #is W‘Pfg"%‘eéﬂ%? e %’%ﬁﬂéerﬁ%’&em in any
monocyclic heterocycles and bicyclic heterocycles composed of two 5-membered
rings, one 5-membered ring and one 6-membered ring, or two 6-membered rings. In
bicyclic aromatic groups in a group Het one or both rings may contain heteroatoms.
Aromatic groups Het may also be referred to by the customary term heteroaryi for
20 which all the definitions and explanations above and below relating to Het
correspondingly apply. All these explanations also corresponding apply to
heteroaromatic rings which may be condensed (or fused) to a ring formed by the

groups R?' and RZ and the carbon atom to which these groups are attached.

25 Uniess stated otherwise, in the groups Met and any other heterocyclic groups
preferably 1, 2, 3 or 4 identical or different ring heteroatoms from the series
consisting of nitrogen, oxygen and sulfur atoms are present. Particularly preferably in
these groups 1 or 2 identical or different heteroatoms from the group consisting of
nitrogen, oxygen and sulfur are present. The ring heteroatoms can be present in any

30 desired number and in any position with respect to each other provided that the
resulting heterocyclic system is known in the art and is stable and suitable as a

subgroup in a drug substance. Exampies of parent structures of heterocycles from



30 desired nunber and in any position with respect to each other provided
that the resulting heterocyclic systemis known in the art and is stable

and suitable as a subgroup in a drug substance. Exanpl gg;49
structures of heterocycles from4 Novenber 2003 WO oon5l 72 %‘E@?;E%g%/ 04846

15 whi ch Het can be derived are aziridine, oxirane, azetidine,
pyrrole, Wﬁﬁ?ﬁyfm ophene, dioxole, imdazole, pyrazole, m%qo 4846

i soxazol e, thiazole, isothiazole, 1,2,8triazole, 1,2,4-triazole,
tetrazole, pyridine, pyran, thiopyran, pyridazine, pyrimdine, pyrazine,

1, 2-oxazine, 1, 3-oxazine, 1,4-oxazine, 1,2-thiazine, 1,3 5 thiazine,

1, 4-t hi aavhieh tHe @iyt HebEdmiss donivkdlarte addine, odiraheb atelidine neyrralecurae, 1, 2-
di azepi ng .1 3-di§12e(8‘i ne,. 1, 4-di azecﬁi ne, indale, isoindole,. benzofuran,
benzot hi dYBRENE.1dIexplen rRidpenls) RyFaTHBaREiZole. HamazRia darde, iseriadsol e,
benzot hi o pladrialile 413, AiadoR R BRIL Myrick YTRES 1nloBOCHY JRags g nnol i ne,
qui nazol i ne, _g:;ignokal i_'ne,[a pht’h%{?'azi rierl?ynpyri' i mc@?@?‘egg‘g yri I(';p'yri di nes,
10 pyri dapy¥naingi agrazinsrlidexazmerii, Hoxezeee 1,aexagine, ad-thisngesyst-ens whi ch
result zfr mz}ﬁe i r e L LIS r..condensat.ign) ,of a
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cycl ohexadiézepink,ot, 3ediatayirey tiod-Hiszedinde indode | ivaindoll, bémmsardmet er ocycl es 15
The fact .that .na of .t bef ore-|i.sted nanes.of hefterocycles are the

The oal BRERISHetE, Ji Braradotie. R aath P e E e b i oty t hat
t he groupseridethiazsig) guifbling, BqbRiolivg deHrbataneh B ochERRaid, \nndligal ur ated ring
system The nanes here only serve to describe the ring s_g_stemvm’th respect
to ring Suyirazolige; Aeingyaing: phthalazie. pyrdpraidaageanyrideByridingsat i ve

posi tiyaNSpyrdpEMREdhas hueYSieritibe di&. A Al

partiall f/?ytjnsg ur at ed %r@lar b@n?{[?'@, %%gébg\ggﬁf%ﬁﬂ?bb (tj%ﬁ? 3@ n%% or’: ;n t?eom

t he bef orlisted betedotysian b iusionsgor hemdmrisadionh of a sedwcyclimirag, Ifor Bxamplearti al |y

Cnsat or ot SO S SRIOR R AR, SRR AR R LGOS e TREr B &
parti al | yihbge hetproayads. anal ogues of the before-listed heterocycles from

whi ch the groups Het may be 25 derived the follow ng may be nentioned:
pyrroline, pyrrolidine, tetrahydrofuran, tetrahydrothiophene,

di hydrigpyThélfaee thdtehamhydhemefdréliBad PARBE iof heRrodyclesiaX Ak aiRmidal
i m dazol i ne, imdazolidine, 4,5-dihydro-1, 3-oxazol’, 1, 3-oxazolidine
4, 5- di hydr@ngs gt upsatysaed or srosoatis igmsydems dassme) dnply that hesraHes Het
Pi per azi ngs @ BhYSE Badvél REAZAE Fespective unsaturated ring system. The names here
only serve to describe the ring system with respect to ring size and the number of the
heteroatoms and their relative positions. As explained above, the group Het can be
20 saturated or partially unsaturated or aromatic, and can thus be derived not only from
the before-listed heterocycles themseives but also from all their partially or
cbmpletely hydrogenated analogues and also from their more highly unsaturated
analogues if applicable. As examples of completely ar partially hydrogenated
analogues of the before-listed heterocycles from which the groups Het may be
25 derived the following may be mentioned: pyrroline, pyrrolidine, tetrahydrofuran,
tetrahydrothiophene, dihydropyridine, tetrahydropyridine, piperidine, 1,3-dioxolane, 2-
imidazoline, imidazolidine, 4,5-dihydro-1,3-oxazol, 1,3-oxazolidine, 4,5-dihydro-1,3-
'thiazole, 1,3-thiazolidine, perhydro-1,4-dioxane, piperazine, perhydro-1,4-oxazine (=
marpholine), perhydro-1,4-thiazine (= thiomorphoiiné), perhydroazepine, indoline,
30 isoindoline, 1,2,3,4-tetrahydroquinaline, 1,2,3,4-tefrahydroisoquinoline, etc.



nmor phol i ne), perhydro-1, 4-thiazine (= thionorpholine), perhydroazepine,

I ndol i ne, 30 isoindoline, 1,2,3,4-tetrahydroquinoline,

1,2, 3,4-tetrahydroi soqui noline, etc. 4 Novenmber 2003 VE)QQ!Z%é;%K%%
PCT/EPC[YO4846 The residue Het may be bonded via any ring carbon atom and
in the casWQM/751Rt r ogen heterocycl es via any suitabl e ringcrigriR@sss at om
Thus, for exanple, a pyrrolyl residue cgn be 1l-pyrrolyl, 2-pyrrolyl or
3-pyrrolyl, a pyrrolidinyl residue can be 1 -pyrrolidinyl (= pyrrolidino),
2-pyrrolidinyl or 3-pyrrolidinyl, a pyridyl resi due can be 2- 5 pyridyl,

3-pyridyl I r e er|d| I (=
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can 10 r] rimdinyl (= 6-pyrimdinyl) or 5-pyrimdinyl,
pi pera n?Y”@énﬁ Bgﬂ%{ c{54p%Y ’rﬂ/PIPFﬂde resique ¢ty be 1-pipgridiayli (A @)pasidino),
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1,2,3,4- I%t %dro ?OQUI nol'yl ‘can al so be bonded’via the nitrogen atons in

1- posi ti off 8[@ '”dﬁ’b’ pr1aehdm-indebpR-indayhor 7UﬂF'@EY‘5 Simiderdy benpiswidazalyl, and
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conpounds3@¥ ot e rasitiansad, B, & hedgl baleHBdawyi a‘:bsn viathb 4 tpdsiticed Cltiuinolyl

subst i4gut t ane- f or,
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partlcu ogen, nhitro, am no

((Cl1- m?{sgﬁg‘f)% %8@9 Mﬁ[)g '?%"é‘&'éL EXQHE’HB“ te EPPQW&EN@PHY of the’

trifl uor opesitiensyindiuptedity quinolyl and isoquinolyl, 1,2.3,4- -tetrahydroquinoly! and 1,2,3,4-

tetrahydroisoquinolyl can also be bonded via the nitrogen atoms in 1 -position and 2-
20 position, respectively.

Unless stated otherwise, and irrespective of any specific substituents bonded to
groups Het or any other heterocyclic groups which are indicated in the definition of
the compounds of the formula |, the group Het can be unsubstituted or substituted on
25 ring carbon atoms with one or more, for example one, two, three, four or five,
identical or different substituents like (C+4-Cg)-alkyl, in particular (C1-Ca)-alkyl, (C1-Csg)-
alkyloxy, in particuiar (C4-Ca)-alkyloxy, (C1-Ca)-alkylthio, halogen, nitro, amino, ((C+-
Ca)-alkyl)carbonylamino like acetylamino, trifluoromethyl, trifluoromethoxy, hydroxy,
oxo, hydroxy-{C;-Ca)-alkyl such as, for example, hydroxymethy! or 1-hydroxyethyl or
30 2-hydroxyethyi, methylenedioxy, ethylenedioxy, formyl, acetyl, cyano, methylsulfony!,
hydroxycarbony!, aminocarbonyf, (C1-C4)-alkyloxycarbonyl, optionally substituted
phenyi, optiopally substituted phenoxy, benzyl optionally substituted in the phenyl



ox0, hydroxy-(Cl-C4)-al kyl such as, for exanple, hydroxynethyl or

1- hydroxyet hyl or 30 2-hydroxyethyl, nethyl enedi oxy, ethyl enedi oxy, fornyl,
acetyl, cyano, methylsuffonyl, hydroxycarbonyl, am nocanpoB¥ber2 03

(C1-A) - al kyl oxycar bonyl , optlonally substltuted phenyl, “optiona

substi t ut benzyl optionally substituted in the venmber
2003 WO 03?9%%;22(17 PCTI EPOO/ 04846 group, benzyl oxy optlopoﬁ&w g‘%’ﬁgs\bl tuted
in the phenyl group, etc. The substituehlis can be present in any desired

position provided that a stable nolecule results. OF course an oxo group
cannot be present in an aromatic ring. Each suitable ring nitrogen atom in

a group bedug; denzpidep epdendlyys@istieach wtr’@;ﬁhé@m Qﬂﬁjﬂjbéﬁd trHE &@dbstituefts c%rry a
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a speci f MetBysuifomd Oéﬁnﬁﬂiher sotiprad m@urbfamlaaﬁ@rbanyi fﬁunc«)rﬁjlsxd@m@ﬁbcmyl.of
h
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desired subgrotp o stituents ore an
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and in th&eldaeerafthmnidrpg@lmﬁhﬁmwm gshivhrpiylingBimap be p&é@éﬁtm-aﬂcy-
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2, 4- pi peisBhARE ¥ th'suBsRubhiSistell D&Y bndRr in the definition of that group.

The explanations relating to the residue Het correspondingly apply to divalent

20 residues Het including divalent heteroaromatic residues which may be bonded via
any two ring carbon atoms and in the case of nitrogen heterocycles via any carbon
atom and any suitable ring nitrogen atom or via any two suitable nitrogen atoms. For
example, a pyridinediyt residue can be 2,3-pyridinediyl, 2,4-pyridinediyl, 2,5-
pyridinediyl, 2,6-pyridinediyl, 3,4-pyridinediyl or 3,5-pyridinediyi, a piperidinediy

25 residue can be, among others, 1,2-piperidinediyi, 1,3-piperidinediyl, 1,4~
piperidinediyl, 2,3-piperidinediyl, 2,4-piperidinediyl or 3,5-piperidinediyl, a
piperazinediyl residue can be, among others, 1,3-piperazinediyl, 1,4-piperazinediyl,
2,3-piperazinediyl, 2,5-piperazinediyl, etc. The above statements also
correspondingly apply to the Het subgroup in the groups Het-alkyl~. Examples of

30 such groups Het-alkyl- which can also be unsubstituted or substituted in the Het
subgroup as well as in the atkyl subgroup, are (2-pyridyl)methyl, (3-pyridyl)methyl, (4-
pyridyi)metnyl, 2—(2-pyridy()ethyl,- 2-{3-pyridyl)ethyi or 2-{4-pyridyl)ethyl.



pi perazi nediyl residue can be, anong others, 1, 3-piperazinediyl,

1, 4-pi perazinediyl, 2,3-piperazinediyl, 2,5-piperazinediyl, etc. The above
statenents al so correspondingly apply to the Het subgrggﬁwga Lhsof4r oups
Het - al kyl -. Exanpl es of 30 such groups Het-al kyl - whi ch can aPso e
unsubst it @808 7substituted in the Het subgroup as wel | rca/Emoosndses al kyl
subgroup, are (2-pyridyl)nethyl, (3-pyq%dy|)nethyl, (4- pyridyl)methyl,
2-.(2-pyridyl)ethyl, 2-(3-pyridyl)ethyl "or 2-(4-pyridyl)ethyl. 4 Novenber
2003 WD 00/ 75172 PC / EP00104846 18 Hal ogen is fluorine, chlorine, brom ne
or iodine, preferably fluorine, chlorine or bromne, particularly
preferably chlorine or bromne. 5 Optically active carbon atons present in
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conflgur%ltﬁl on or S configuration. The conpounds of the forrmula I can be
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present PROPHE. PEFIRUEFIYRIEterabh whasines bsemingr e di ast ereoners or in the
formof m xtures of enantioners and/or diastereoners, for exanple in the
formof racemates. The present invention relates to pure enantionmers 10 and
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obt ai ned i ically active aci r _bases. Stereochem cally unifpopm
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Diastereor_ners, including EfZ isomers, can be separated into the individual isomers,
for example, by chromatography. Racemates can be separated into the two

20 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 unifom compounds of
the formula | can also be obtained by employing stereochemically uniform starting
materials or by using stereoselective reactions.

25
The choice of incorporating into a compound of the formula { a building block with R
configuration or S configuration, or in the case of an amino acid unit present in a
compound of the formula t of incorporating 2 building block designated as D-amino
acid or L-amino acid, can depend, for example, on the desired characteristics of the

30 compound of the formula 1. For example, the incorporation of a D-amino acid building
block can confer increased stability in vitro or in vivo. The incorporation of a D-amino

acid building block also can achieve a desired increase or decrease in the




conpound of the formula | of incorporating a building block designated as
D--amno acid or I--amno acid, can depend, for exanple, on the desired
characteristics of the 30 conpound of the fornula 1. ForpﬁﬁgﬁBLmebhe
incorporation of a D-amno acid building block can confer YPhcFeased
stability in vitro or in vivo. The incorporation of a 10-amno acid
bui | di ng, BPAE313t so can achi eve a desired increase or decPEEHERIOiBHhe 4
Novenber 2003 WO 00/ 75172 19 PCTI EPOQ 0#846 pharnmacol ogi cal activity of the
conmpound. In sonme cases it can be desirable to allow the conpound to
remain active for only a short period of time. In such cases, the
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mal i ¢ aci shdigmcsltsj potassidm saitispmiagnesiuh, salts and calcium saits, and also salts with

physiologically tolerable quaternary ammonium ions such as tetramethylammonium
or tetraethylammonium, and acid addition saits with ammonia and physiologically
tolerable organic amines, such as methylamine, dimethylamine, trimethylamine,

20 ethylamine, triethylamine, ethanolamine or tris-(2-hydroxyethyi)amine. Basic groups
contained in the compounds of the formula 1, for example amino groups, amidino
groups or guanidino groups, form acid addition salts, for example with inorganic acids
such as hydrochieric acid, hydrobromic acid, sulfuric acid, nitric acid or phosphoric
acid, or with organic carboxylic acids and sulfonic acids such as formic acid, acetic

25 acid, oxalic acid, citric acid, lactic acid, malic acid, succinic acid, malonic acid,
benzoic acid, maleic acid, fumaric acid, tartaric acid, methanesulfonic acid or
p-toluenesulfonic acid. Compounds of the formuia | which simultaneously contain a
basic group and an acidic group, for example an amidino group and a carboxy group,
can also be present as zwitterions (betaines) which are likewise included in the

30 present invention.

Salis of compounds of the formula | can be obtained by customary methods known to



benzoic acid, maleic acid, fumaric acid, tartaric acid, nethanesulfonic
acid or p-toluenesul fonic acid. Conpounds of the fornmula I which

si mul taneously contain a basic group and an acidic groypy,tQheSXRAP! € an
am dino group and a carboxy group, can also be present as zwitterions

(bet ai nes) Wﬁg‘?‘){?ﬁ”&re li kewi se included in the 30 present PET@PON/A846 Salts
of conpounds of the fornmula | can be obtam ned by customary net hods known to
4 Novenber 2003 WD 00/ 75172 PCT/ EPO0O/ 04846 20 those skilled in the art, for
exanpl e by conbining a conpound of the formula | with an inorganic or
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al cohol s._The invention al so i ncludes derivatives and nodifications of the

conpounds/OFRUEPT 2% Harting matesialzionipe ereparation g physidegicallyttolerabie saltd.

ot her physiologically tolerable derivatives including esters and am des,
as well as active netabolites of the conpounds of the fornmula I. Such
est ers antiheprasest inventido furthemmure ind@ileCd)) salviigs of sompeunds sfitet fokrdtied

anm de 5 - - am des.. The invention relates jn particular to
pr odrﬁlé% Ia(rPléof %(%qp(e;%%gg}é%%PﬁEg@ﬁ"d? Hﬂ&ﬂ%@@ﬁd@h‘%f”vﬁﬁ on alsﬁeﬁﬂwewi ch can
be conver dertiatioes andnedificistionts ofthe cbatpduhas lof WdRFmDRYIS IR REpl
conditions. Suitable prodrugs for the conpounds of the formula I, i. e
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20 to solgbi lity, bioavailability or duration of actron, are own to those
skil | ed i nUEhEsErs and ppiides araifoiceampler (et Ceonalkel estensgunaubstitded gmides

Lo oo Yl g i BB BP0 el el o,
Revi ens 1®MPs®98)e ¢aBpadds of the foBaulddaminidn cBnigscaivettbe int6ebimpeuhls 61991)
for the chaauide |sPERHBRYSbREIaT PonP ot SR ok b Pt mebin o de
the formuia |, i. e. chemically modified derivatives of the compounds of the formula i
having properties which are improved in a desired manner, for example with respect
20 to Solubiiity, bioavailability or duration of action, are known io those skilled in the art.
More detailed information relating to prodrugs is found in standard literature like, for
example, Design of Prodrugs, H. Bundgaard (ed.), Eisevier, 1985, , Fleisher et al,
Advanced Drug Delivery Reviews 19 (1996) 115-130; or H. Bundgaard, Drugs of the
Future 16 (1991) 443 which are all incorporated herein by reference. Suitable
25 prodrugs for the compounds of the formula | are especially ester prodrugs and amide
prodrugs of carboxylic acid groups, and also acy! prodrugs and carbamate prodrugs
of acylatable nitrogen-containing groups such as amino groups, amidino groups and
guanidinc groups. In the acyl prodrugs and carbamate prodrugs one ar more, for
example one or two, hydrogen atoms on nitrogen atoms in such groups are replaced
30 with an acyl group or a carbamate group. Suitable acyl groups and carbamate groups
for acyt prodrugs and carbamate prodrugs are, for example, the groups RP!-CO- and
RM0-CO-, iq which RP' is hydrogen, (C1-C1g)-alkyl, (C3-Cs)-cycloalkyl, (Cs-Cg)-



prodrugs of carboxylic acid groups, and al so acyl prodrugs and carbanmate
prodrugs of acyl atabl e nitrogen-containing groups such as am no groups,
am di no groups and guanidino groups. In the acyl prodr %gerc%ot%anate
prodrugs one or nore, for exanple one or two, hydrogen atofns "On ni'trogen
atons in such roups are replaced 30 with an acyl group or_ a carbamate
group. SuiV9BM&Atyl groups and carbamate groups for acyl POYERMEEES and
carbamat e prodrugs are, for exanple, th2igroups RP-CO and R 20-CO, in
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of the conpound of the fornmula |, or as substituents I n al kyl groups or
aryl gro S or in e side chain. of an 20 am no ui | di bl ock, for
exarpl e P EETR g8 5o L i S R e g B 0Ck,
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present as described above. The term amino group is used broadly herein o refer to
any acylatable amino group, including a primary or secondary amino group. Such
amino groups can occur, for example, at the N-terminus of the compound of the
formula 1, or as substituents in alkyl groups or aryl groups or in the side chain of an

20 amino acid building block, for example in the groups R*, R or RZ The term N-
terminus refers to the a-amino group of the first amino acid unit presentin a
compound of the formula | written in the conventional manner of representing a
peptide, i. e. to the group R'(R*)N. Specifically the N-terminus of a compound of the
invention can be protected by linking thereto an amino-protecting group.

25
The term protecting group (or blocking group) is used broadly herein to refer to a
conventional chemical group that can replace a hydrogen atom present in an amino
group and that is introduced by reaéting the amino group with an amino-protecting
agent, including, for example, the a-amino group present at the N-terminus of a

30 compound of the invention. An amino-protecting group protects the otherwise
reactive amino group against undesirable reactions as can occur, for example, due to

exopeptidasl,e activity on a final compound of the formula ! but also, for example,



The term protecting group (or blocking group) is used broadly herein to
refer to a conventional chem cal group that can replace a hydrogen atom
present in an amno group and that is introduced by reg%ivgrgbéﬁ%oo%m no
group with an am no-protecting agent, including, for exanple, the a-am no
group pres¥Ri?93§17 he N-terminus of a 30 conpound of the i rRGIMERIGA4846\n

am no-protecting group protects the othgswi se reactive am no group agai nst
undesi rabl e reactions as can occur, for exanple, due to exopeptidase
activity on a final conpound of the formula |I but also, for exanple, 4
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is refer t.0 an N-term.n erivative, 15 The above ex nati ons
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an acyl o8, | ~ pr- |, ((CLl-C4)-al kyl)carbonyl, ((Cl-C4)
20 al  kyl )o%gglrt 585 %{W@'X%y Sar bonyl

(C6-Cl4)-aryl -(Cl-A) - al kyl oxycarbonyl etc. in order to inprove the

proper. f il C ound. of the formula | in a desired. nner .
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carboxy eamgooungs bfyformfaddiueiesgoadinglyxpoyy prerbeetihg graliption atlidinb er m
protecti ngro%rposuapnd(é)tﬂanidino groups. Like in an amino group, in these latter groups which

may for example represent the residué R, a hydrogen atom may be replaced with
an acyl group like, for example, formyl, ({C4-C4)-alkyl)carbonyl, {(C1-Ca)-

20 alkyijoxycarbonyl, (Ce-Cyq)-arylcarbonyl, (Ce-Cq4)-aryl-(C-Ca)-alkyloxycarbonyl etc. in
order to improve the property profile of a compound of the formula | in a desired
manner.

Similarly, the compounds of the invention can be chemically modified at any carboxy

25 group by introducing a carboxy-protecting group. The term protecting group {or
blocking group) is also used broadly herein to refer to a conventional chemical group
that can replace the hydrogen atom or the hydroxy group or the oxo group of a
carboxy group (COQH) or the total carboxy group. Carboxy groups that may
advantageously be present in protected form or modified form can occur, for

30 example, as substituents in alkyl groups or aryl group or in the side chain of an amino
acid building block, for example in the groups R%, R¥ and R?. A carboxy group can

be protected or modified, for example by a conventional reduction of the carboxy



bl ocki ng group) is also used broadly herein to refer to a conventi onal
chem cal group that can replace the hydrogen atomor the hydroxy group or
the oxo group of a carboxy group (COOH) or the total ‘?8{) Xy %rébtég

Car boxy groups that nmay advantageously be present in p 8 m or
nodi fied formcan occur, for 30 exanple, as substituents in aI kyl groups or
aryl groupv@peisi7x he side chain of an am no acid buil di ngCHIEPSNS48-DOr
exanple in the groups R96, R97 and R2. oA carboxy group can be protected or
nodi fied, for exanple by a conventional reduction of the carboxy 4 Novenber
2003 WO 00/ 75172 23 PCT/ EP00104846 group or of an derivative thereof |ike
an ester I
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groups.  madified by replacement of the total carboxy group with a substituent such as a 2-
thiazolyl, tetrazolyl, cyclohexy! or another group. Carboxy-protecting groups like the
above ones are well known in the art (see, for example, Greene and Wuts, loc. cit,,
20 pages 224-276, which is incorporated herein by reference) and protect a carboxy
group against undesirable reactions as explained above with respect to amino-

pratecting groups.

The -N(R%)-C(R%®)(R®")-CO- unit present in the compounds of formula | represents
25 the residue of an o-amino acid which is formally obtained from the respective

a-amino acid by removing a hydrogen atom from the N-terminal amino group and the

Rydroxy group from the C-terminal carboxy group as is customary in peptide

chemistry. The groups R* and/or R¥ may thus be regarded as corresponding to the

groups bonded to the central carbon atom of an a-amino acid, i. e. in the case of an
30 w«-monosubstituted g-aminoacid the group R* corresponds to the hydrogen atom

attached to the central carbon atom and the group R¥ corresponds to the side chain



The -N(R92)-C(R96) (R97)-CO unit present in the conpounds of formula I
represents 25 the residue of an a-amno acid which is formally obt ai ned
fromthe respective a-amno acid by renoving a hydrogen, g, dshe
N-term nal am no group and the hydroxy group fromthe é) term n car boxy
group as iwWOd0RsIBhary in peptide chemistry. The groups R38chmedomiss®O7 may
t hus be regarded as corresponding to theg4 groups bonded to the central
carbon atomof an a-amno acid, i. e. in the case of an 30

a- nonosubstituted a-am noacid the group RO6 corresponds to the hydrogen
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pr esent |amdnt|on are al so conpounds of the fornmula I in which al

resid , groups and nunbers are defined as described at the beginning

except ' Tor the residues R98 and R99 which in this second enbodi ment of 15
the invenBisieatie b@rﬂ?@@ﬁkﬂ?@ﬁ thieffoRAGH IbAER 2A0defaY BS db?&ﬂfd&?ﬂlthé’r

different and are ected fromthe series consisting o rogen,
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selected from the series consisting of hydrogen, hydroxycarbony!-, (Cs-
Ca)-alkyloxycarbonyl-, (Ce-C14)-aryloxycarbonyl-, (Cs-C14)-aryl-{C1-Ca)-
alkyloxycarbonyl-, aminocarbonyl-, (C4-Cg)-alkylaminocarbonyi-, tetrazolyl,
-P(O){OH)z, ~S(0),0H and -S(Q)2NH-, in all thefr sterecisomeric forms and mixtures

20 thereof in any ratio, and their physiologically tolerable salts, with the proviso that in
this second embodiment of the invention the compounds acetyl-(4- |
amidinophenylalanyl)-cyclohexyiglycyi-(4-methylpyridiniummethyl)amide, acetyl-{4-
amidinophenylalanyl)-cyclohexylglycyl-(2-(3-methylpyridinium)ethyl)amide, acetyl-(4-
amidinophenylalanyl)-cyclohexylglycyl-(2-(4-methylpyridinium)ethyl)amide, acetyl-(4-

25 amidinophenylalanyl)-cyciohexylglycyl-(4-amidinobenzyl)amide, acetyl-(4-
amidinophenylalanyl)-cyclohexylglycyl-<(3-amidinobenzyl)amide and acetyl-(4-
amidinophenylalanyl)-cyclohexylglycyi-(1-(4-methylpyridinium)ethyl)amide are
excluded. For this second embediment of the invention the explanations above and
below, for example those relating to alkyl groups, aryl groups or heterocyclic groups,

30 or to saits or sterecisomeric forms of the compounds, as well as those relating to
preferred denotations, correspondingly apply. In this second embodiment of the
invention a further preferred denotation of R® and R*, independently of each other,
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d t at r%gl:cgns r%le[[m
g(ra(r)]lcj)pg1 :gﬂf\ ﬁ%ﬁlgg%yne yleéne Ch%uljeﬁnérgﬁe nec ﬁrofrtp%'genﬁtat@ﬁ?af%{ﬁ%eélepl ct ed in
formula | and the carbon atom which carries the am no group R (R5")N,

f b 1 0. f bl
D rhas. et Cia e Aol pERE droves i e RebiE s Ehaihu S el

groups - @ pheriyl gréhi2 dépléted :Iﬂﬁbﬂmméﬂfaefd&hle}baabrﬁh BREH mmnﬂbaaﬁeé hre @ﬁmp
-CH2-, parti cgbqa pre rabl% 20 the -CH2-. The nunpe . the
number of9"QfbE: iR LN REetRBably i$Qchpr e 2 05 &R §rup particlarly préferably

1. Thus, preferably the group -(CHa)- is a direct bond or one of the groups -CHz>- or -
CH>-CHz-, more preferably a direct bond or the group -CHx~, particularly preferably
20 the group -CHx-. |

The number s:, i. e. the number of substituents R% present on the phenyl group
depicted in formula |, preferabiy is 0, 1 or 2, more preferably 0 or 1, particularly
preferably 0. In case all substituents R* present on the pheny! group are halogen
25 atoms, in particular fluorine atoms, a further preferred denotation of s is 4. Positions
on the phenyl group to which neither a substituent R* nor the group R¥-(CHa)- are
bonded carry hydrogen atoms. If, for example, s is 0 the phenyl group carries the
group RQS-(CHZ)t- which at any rate is present in the compounds of formula |, and four
hydrogen atoms. The group R%®-(CH2)- can be present in any desired position of the
30 phenylring, i. e. in the 2-position, the 3-position or the 4-position. Preferably the
group R®-(CH.)- is present in the 3-position or the 4-position, more preferably it is
present in tl‘}e 4-position (with respect to the group (CHz),). Substituents R* can be



depicted in forrmula 1, preferably is O, 1 or 2, nore preferably 0 or 1,
particularly preferably 0. In case all substituents R94 present on the
phenyl group are hal ogen 25 atons, in particul ar quorl at o further
preferred denotation of s is 4. Positions on the pheny %§ EB%% ich
nei t her a S¥B4e7iifent RO94 nor the group R9$-(CH2)t- are boudetkocassay
hydrogen atons. If, for exanple, s is O é@e phenyl group carries the group
RO5- (CH2)t- which at any rate is present in the conpounds of fornmula I, and
four hydrogen atoms. The group R's-(CH2)t- can be present in any desired

position L ,rin the2 Qsition, gkon or

the 4- posﬁl%“l’rﬁ% ?%%?9 ptoﬁg‘b”&%%p@ Bot qcéjUB'regsbé(htF' |Q§g g

3- posi ti offChk)t ﬁ"(hué pdisé graup RFfoeH t‘-%‘@é@bhb’nlthe KposRioRHHY s isM tthe single
gpect to the group (CH2)r). Substituents R34 can be 4

4-position

Novenber ?b'gm%‘ 17‘3‘:’1‘7 bemgesset F'EW@@B‘EB”M diedrosiiormhefadie SiPqsiian i on
of the phegyterairey gRAGHR ) ébé% he
group R95-( ?:I—?Z t- P‘gﬂgér esent fsﬁ(@trﬁ%r Ersqgggié'?ﬁgﬁ%ﬁ oéﬁi@é (&vrth r%_ |tr'%dgj;ftheé
subst i tﬁerﬂrom&c'da)fb ared prisdctive single sebstitperst R @mande mrheem-npcuse Qrmmsrtwtrer e

3 posi L1 o aragsiert e S or drhd e BB BSr< (i bosiln B ipsd, & 12°
substit uergromRQ%-a@Hb)e- iBIpessantt ir metmoampnmjlm 2, tﬁdlwdsmimmder@fl ]Bg‘t ben
posjition is_preferre

5-positio or t he, 6-.pgsition

or b Ros BecRsatt 23 3astil, AP ko %%ep?rtlaﬁ Biie 3 Broston waetale 5.5
subst i tuerﬁos;tia&é]s(pagfen@ present in 2,3-position, 2,5- p05| tion,

2, 6- poibtlon or the 3,5-position where t he 3,5- positionis preferred 10

The nutBer t, i. e. the nunber of the CH groups in the polynethyl ene chain

connect i ngm@,%raB@Pvli,QrtHHPruﬂﬁJ‘e' gﬂ?] Cplafg%lrwg i t!lre é@g teb%lgﬁ%marﬁgs

preferably is nor e pre er € group
-(CH2) t - iconaediingthe poery @rouméeplgredurp forGiuda | alet!’m goap étgé,hbryef&rhblygs aup

-(CH2)t- i 2 _ R9 15 dlrec dto
t he phenyl&gr‘ gﬂ%)geepﬁgfegggger Qﬁ‘ﬁgﬂi’? ?%a%gg{o%-é_égeﬁ S ancB BQQQQ
(Rlcé 8? RQFP?BF@TQUMOﬁeﬁrélf&amlchl@b%p ((2)3@-[-@0 liél)d:@bvﬂmnd, i. e. the group Rgs

- -aryl - - -a - al kyl . oxy- or
( C6- Clj%- acﬁéq&gf-”%%’-tﬁlt"@%% 9Cfere all these groups can be
unsubstituted or substituted by one or nore identical or different

substitue R40. ,
rI'-Ejsprelflerably is R''-CO- or R'?-80,-, more preferably R'"'-CO-.

R preferably is (C1-Ce)-alkyl, (Ce-Cis)-aryl, (Cs-Cia)-aryl-{C1-Cy)-alkyl-, {C1-Cg)-

20 alkyloxy- or (Cs-Cqa)-ary!-(Cs-Ca)-alkyloxy-, where all these groups can be
unsubstituted or substituted by one or more identical or different substituents R™.
More preferably R'! is (Cy-Cg)-alkyl, {Cs-C1a)-aryl or (C1-Cs)-alkyloxy-, particularly

_preferably (Ce-C14)-aryl ar (C+-Ca)-alkyloxy-, where ali these groups can be
unsubstituted or substituted by one or more identical or different substituents R*. A
25 (C4-Ce)-alkyl group representing R"" or present in a group representing R'! preferably
”is a (C2-Cs)-alkyl group, more preferably a (C»-Ce)-alkyl group, for example an allyl
‘group or a cyclopropyl-methyl- group. A (Cs-C1a4)-aryl group representing R'" or
present in a group representing R preferably is a (Ce-C1o)-ary} group, more
preferably a phenyl group. Thus, among particularly preferred groups representing

30 R are, for example, (C2-Ce)-alkyloxy- and pheny! which groups can be unsubstituted

or substituted by one or more identical or different substituents R*.



More preferably Rif is (C1-C8)-al kyl, (C6-Cl4)-aryl or (Cl-C8)-alkyl oxy-,
particularly ..preferably (C6-Cl4)-aryl or (Cl-Ca)-alkyloxy-, where all

t hese groups can be unsubstituted or substituted by on hodent i cal
or different substituents R40. A 25 (Cl-C8)-al kyl groupgr%?@éﬁ%(?dr%g R 1
or present in a group representing R' preferably is a (CzZ-Cg)-alkyl group,
more pref &%B‘?’Kﬁlgz (C2-C6) -al kyl group, for exanple an al | ICI/ERE{O40r a
cycl opropyl - net hyl - group. A (C6-Cl4)-aRyl group representing R11 or
present in a group representing R' preferably is a (C6-Cl10)-aryl group,
nore preferably a phenyl group. Thus, anong particularly preferred groups

r epr esentAngx@aingd attae With repaepicealkyi@GroGps irab&ydrak yn iyl gagnyl whi ch
groups can_be unsuﬁ,t,itut ed or substituted ‘% one or _nore identical or
di  f er ent™®BIfSSTHPEEht SFRATFEM YN8 GEPHR FERIGBRNRG B0/ A510225 393 S PEPOO/ 04846
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representing R' or present in a groyp representin [ be saturated or
unsat ur at@Pragenigam guRdgerasenting & cls an upsatteatad rgyclic sl groupr g

r epr esent : e t I f 1 nsat ur at ed
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an a up is an unsaturat acyclic, a roup, r exanple an a
aroup corfla AR JRE SXAMPlRaa 5l §ehE RREREIRNS o1 G double BRNCHRaEE abl
one or t ViFipROstNdS, W@@a&ioﬁ@%ﬁw& RbBbROBERdDET deCidbRy hond, Paffcelaryl y one
doubl e bond, or a cycloal kyl -al kyl - grou Particularly preferably such 10

an al kyl RjeRIpblyonshdowkiabend: ega _&W@ﬂlk«yﬂahkkly lorejs Fgrtiquleshipreterably sueh

o s S o, RRES SRR S 08 gLy S UG el ol

1- - pr opengyoupsize@ieseriting R' hoopmsght, for exanpple, inGHPalRyloHrouE repmrgenting

2 2 but el LB oy PRl oAb SR SRy

2- cycl opr OHy+CEtQKL-, E-cared DRemitghyl CilsCopeliti\GHAER-mathyl-Shateaiexyl  or

Tvent | oM GG R HEeT oy PRI LG oa Ky by -G SEFIORTOR Mo RGPl at ed

(C2- CO)5 amisiHydX P-cychsiresliadthyl-, dlefprhat Sgtiddertyifetay ik WyBhexyiGent ai ni ng

one or two doubl e bonds, in particular one double bond, or is satyrated

( C3- C6) - cpaleharmetiyi-Fhusalrkg pestprediambrgimeptplihe present invention R™ is
unsaturated (C,-Cg)-alkyloxy-, in particutar unsaturated (C.-Ce)-alkyloxy-, especially
unsaturated (C3-Cg)-alkyloxy-, containing one or two double bonds, in particular one
double bond, or is saturated (C3-Cs)-cycloalkyl-(C;-Ca)-alkyloxy-, in particular

20 saturated (C3-Cs)-cycloalkyl-methyioxy-, especially cyclopropyl-methyloxy-, or is
phenyl, where the alkyloxy-, cycloalkyl-alkyloxy- and phenyl groups can be
unsubstituted or substituted by one or mare identical or different substituents R*. In
a more preferred embodiment of the present invention R is unsaturated (CCs)-
alkyloxy-~ containing one double bond, in particular unsaturated (C3-Ce)-alkyloxy-,

25 especially allyloxy-, or cyclopropyl-methyloxy- where the alkyloxy-, the allyloxy- and
cyclopropyi-methyloxy- groups can be unsubstituted or substituted by one or more
identical or different substituents R*. In an especially preferred embadiment of the
present invention R'' is unsaturated (C,-Cs)-alkyloxy- containing one double bond, in
particular unsaturated (C3-Cg)-atkyloxy-, especially allyloxy-, where the alkyloxy- and

30 the allyloxy- groups can be unsubstituted or substituted by one or more identical or
different substituents R®.



20 saturated (C3-C6)-cycl oal kyl -net hyl oxy-, especially
cycl opropyl - net hyl oxy-, or is phenyl, where the al kyl oxy

cycl oal kyl - al kyl oxy- and phenyl groups can be unsubsti %&sti tuted
by one or nore identical or different substituents R40.h?{%o%g§8%rrore

pref erred ¥RIKIHENnt of the present invention R' is unsat uRGEERPOOERS CB) -

al kyl oxy- contai ni ng one doubl e bond, ipgparticular unsaturated

(C3-C6) -al kyl oxy-, 25 especially allyloxy-, or cydopropyl-nethyl oxy- where
t he al kyl oxy-, the allyloxy- and cycl opropyl-nethyl oxy- groups can be

unsubst i tipheflo@s REURSIsHiLEsH By oﬂa%r%?ﬂgos%gti%%@@ R ?r%g?,@tbh{ar%r ent

substituents R40. In an especially preferre odi nmen pr esent
i nvent i orfURstiiuied py angr Bvear theee ighker difigrent suhditwenty RSN epatbedagy bond,

in arti < - I 1. gd al ly allyloxy- ere
Lhe Bl TREOIRA B 6 odattiBinE R UbkicBRPRY Sesénfin i dibup P

subs H) t utmdfdnyblqrmem}iemmebori diﬁatein;: gfou]:/rs saﬂédté@;ﬁem tr&lﬁwteistddﬁﬁtﬁinﬂgﬂ- 4 g
Nove r 2003 - 75172 PCT/ EPQ0O/ 04846 a group R1.is substitute
by onegor.h @,\ﬁ&gﬁgq)ﬂﬁgﬁ?gggz{@ommﬁ f@’l"‘ﬁfﬁ'?h??geg‘%g ahly s3T89IRe, two
or three driitid 6Rbraphing] ihfprRAarssBtihé BEBRISIREOS Lildris IRE® byn pRr ef erably

by one or two substituents R40. Substituen .S R40 present on the group R1L 1
pr ef er ablBfege@t indsy dasied posidipnial ke orafolps sel ected from the series
consisting of 5 halogen, (G -C4)-al kyl and trifluoronethyl wherein hal ogen
preferably is fluorine, <chlorine or bromne, in particular bromne or

chl ori ne. RSutsefsrablyris §CREs)ealkylhECe-Prosayil paricalayly pesferaidy pOsCgj-alkybbr t he

rou e j Cl-C8) - al kyl -C14) - ar .particul arl
O o o8 GG PEB kR et Sty Sartfe upditstliid o bR BEANERE can
be unsubshoteiidestioal ruftdrehigiedtifneren R*ONf agrotipi RENS sagdtitafeddy b6 ont
substituents R40..If a ou TRl%:gl s substituted by one or npre
eubst i t udHPE FHRSTLenS B oR BEPTETatly & USSR BY BYSuhD O Bipee IarkiFaker
i dent i cal difiererflistibefitashts RPSIdrtitaaly giél‘@ﬁab%} bRYLARY sBb&ftaeRR!R*by one or

two substjtuents RAQ, Substituents present on the group R 12
pr ef er abl JUBsthUeRte R eegsent oqithe erasm Ryrsafssatls aseidentieal grdifienent geaipses

consi g5l Ng1Q o Sk ; YATRNO, ;)i :

trifluor onjet%tgperm(r@? %ér Al oge@bgﬁgﬁgﬁ%@ t(%n;pu%”rq( hé{;&g%ﬂﬁ??,nrgtrgrand

br omi ne, frlﬁuomnethgwmremmg@ prefetdbby isiieioriGe betidtineeot isradRfinegin be present
I'nany deﬁél{igglar Bpéljmtnleoor} c Tori%ggsgégtﬂaer%%?“ can be present in any desired

position of the group R'%.

20 R?preferably is R¥*(RZ)CH-, R¥-Het-(CHa), RP(RZIN-(CHa)m-D~(CHa)o- or
R®(R*)N-CO-(CHa)p-D-(CHa)q-, particularly preferably R*(RZ)CH-, R®-Het-(CHz)-
or RZ(R*)N-{CHz)m-D-(CHa)n--

" A group Het which is present in the group RZ-Het-(CHa)- preferably is a 5- or 6-
25 membered monocyclic or 9- or 10-membered bicyclic saturated or aromatic
heterocyclic group containing 1 or 2, in particular 1, identical or different heteroatoms
~ which are selected from the series consisting of nitrogen, oxygen and sulfur and
which preferably are nitrogen atoms. More preferably such a group Het is a 5- or 6-
membered monocyclic saturated or aromatic heterocyclic group. The group Het in the
30 group RZ—Het—(CHz)k- can be bonded to the group -(CH»)x- via a carbon atom or a
suitable nitrogen atom. Preferably it is bonded via a carbon atom. The group Het in

the group R@-Het-(CHz)k- can be unsubstituted, i. e. carmry only the group R and no

1



20 R2 preferably is R2i (R22)CH, R23-Het-(CH2) k-,
R23(R24)N- (CH2) m D- (CH2) n- or R2s(R26)N-CO--(CH2)p-D-(CH2)g-, particularly
preferably RR1(R22)CH , R23-Het-(CH2)k- or R’23(R24)N—(C!4-|@O é%—(%)_% A
group Het which is present in the group R23-Het-(CH2) k- preferably is a 5-
or 6- 25 menbered nonocyclic or 9- or 10-nenbered bicyclic saturated or
aromati ¢ h#eeg6y72l i c group containing 1 or 2, in particul BET/EP00jodR4Gt | cal

or different heteroatons which are selggcted fromthe series consisting of
ni trogen, oxygen and sul fur and which preferably are nitrogen atons. Mre
preferably such a group Het is a 5- or 6- nenbered nonocyclic saturated or

aromati c heterocyclic group. The oup t inth 0 group, R23- Het - ( CH2) k-
can be bo HE%@F PBg?tﬁ‘éengo?fdpg?'tE@)SEE’SQL;‘P{QQS" EaFBoh ?%%%?ﬁg%%sﬁtue& paqﬂcétlon

ni trogen wf R adfasdceiballapold wi bfer@cyiiE Rpo Ehel. g tin
t he g?oup WS-%et-(%%Z?goggrvltg‘e@mg%Pit ! e%fﬁ f@)@ lé@é %?ny only %kﬁ)gﬂgroup
R23 and nidehCRiige fyEnerzpbstiventson zsiditiondo RSCitinrelsoaoly S5 1959 divo or

Subst i t uefirge icﬂ)éntil:éi.cg%lffél% 1 tidthEelebtedSro #é \éeﬁéé EBRsistrPst i, uepts in
addition to R23 as-descri Bed above Wltﬁ respect to heterocyclic groups in
gener als  &kyk (Gr-6upalkioky dwloges dmine,HEx-Gaaditylamne-sdi-(iC add)-aikgh-angnR23 i t

preferabl y. ' r._three identical.or different substituents
sel ect ed ﬁ@%’h@ﬁ@?%"%@i%f ng of (C1-C4) 5 alkyl, (Cz-C4)-alkyl oxy,

hal ogen, am no, (Cl-C4)-al kylam no-, di-((Cl-C4)-al kyl)-am no,

trifluoronethyl, roxy and oxo. Th roup. R23 present in the graqu

R23- Het - ( )&D%E‘nwﬁfés%ﬁaéheﬂﬁ%ﬁé r(ﬁﬁ'&)réﬁa b peadr oY 3@%?&% n the
group Het r; gt i ( Het-

o7 S0« S o g e o T e bt et ed or
sat ur it d(GHolpis R 6 or RIT-60-dhe rauratiekPrafesaply Isipatabameaturaiethgr
nitrogen | I d r : ' I ng

ni trogon SParmiercidy i PRl RR R Bl rted GiouB M obHidi pRE ol B

R23- Het - ( @HXkis rnad bBAded62theqgro®z BE Bk atd o whichumindgrettragentatermghegsoup

R23- Het - ( K- rticul arly.preferablyni ut ated 1 E{m@ or

6- menber e r?%%or\%%idf: E%Srﬁ%i rlgt%%gmﬁlf)tg%@@%?(g%&ﬁé%hri'ﬁéz"ﬁ[é er gg‘ﬂ? i. e.
a- pyrrol i drowp biet i thi ReGUFIRPEHEI- ML) padtioutrihpicterablded sanutdied §¢ oup
(CHZ)ké/ia the 3-position in the case of a pyrrqlidine group. or via the

3- posi 1§ oMeIRDeted or L-egihared ring whid} ganteing Oongi niregn BIGBESHIGN, i n the
case of ah@té}%étc%.'?.ee.Qé-BMP@Iid?rEEjorté"Eiperidine group, and which is bonded to the group

(CHa2)y via the 3-position in the case of a pyrrolidine group or via the 3-position or the
4-position, in particular via the 4-position, in the case of a piperidine group, and the
nitrogen atom of which carries the group RZ. In case the group Het in the group R%-

20 Het-(CH2)- is an aromatic heterocyclic group the group R% in the group R®-Het-
(CHz)«- preferably is hydrogen.

D preferably is a divalent residue -C(R¥)(R*)-, a divalent (Ce-C1o)-arylene residue or
a divalent residue derived from an aromatic monaocyclic or bicyclic group Het

25 containing 5 to 10 ring atoms of which 1 or 2 are identical or different ring
heteroatoms selected from the series consisting of nitrogen, oxygen and sulfur. D
more preferably is a divalent residue -C(R*")(R¥)-, a divalent phenylene residue, in
particular 1,3-phenylene or 1,4-phenylene, or a divalent residue derived from an
aromatic monocyclic group Het containing 5 or & ring atoms of which 1 or 2 are

30 identical or different ring heteroatoms selected from the series consisting of nitrogen,
oxygen and sulfur. D particularly preferably is a divalent residue -C(R*)(R*)- or a

divalent phenylene residue. In an aromatic group Het representing D preferably 1 or



nitrogen atom of which carries the group R23. In case the group Net in the
group R23 20 Het-(CH2)k- is an aromatic heterocyclic group the group R23 in

the group R23-Het- (CH2)k- preferably is hydrogen. D prg %Lé{r%ﬁ
dival ent residue -C(R31)(R32)-, a divalent (C6-Clo)-arylene residaue or

di val ent r¥9 W8 8eri ved from an aromatic nonocyclic or bi CTIEP/EEEUD Het
25 containing 5 to 10 ring atons of whigh 1 or 2 are identical or different
ring heteroatons selected fromthe series consisting of nitrogen, oxygen

and sulfur. D nore preferably is a divalent residue -C(R31)(R32)-, a

di val ent 3 henyl ene or | ene,

or a di va‘lgzﬁ{bdreg;iﬁ 3&3%égﬁ85é froméah&gzl’a?ﬁ()tg}éis PWSH%&%‘I'F?S a'bq:’t QWBRIHQ/

cont ai ni niEPEeERNtiBgID Agn Aecubstifuted as ekcrite?aboee JMhi rdgpddt eakush gibiupk ek ent
ring het eégﬁ% selected fromthe series consisting of nitrogen, oxygen

and sul fu particularly preferably is a divalent residue -C(R34)(R32)-

or a divalent phenylene residue. In an aromatic group Het representing D
prefer§3I¥ 1 or 4 Ngvenber 2003 WD 00175172 PCTI EPOO/ 04846 30 2 nitrogen
at ons BF BUERErSK, T AP RBHE BrafeaBlY a(ﬁym@%e@d%lttysaf&aah @tiwangs 1H@tor 3,

repr esent indgs E}éfé\r%bt]ﬁo 51195@ ééﬁ:@@laﬁ? pgé%&!t!lgﬁdorap‘w ed} 1?3 Waq an Esspeh
groups in_ general, ab
i ndependeﬁﬂ%& ROMREAC H‘Ebﬁlmérmﬁﬂ cgnnrzt kg O3nd thBrsemppefqabblybé)O 'I[h@nu&\ber

t | hat
PR ) ?e%%*?@ét'ﬁ‘f’é'ﬁe?néf#t%@égﬁnéﬂ oYbuidi ot iR Oh i BE Ll R -
nunmber ka@d;beth% 'landpREfaze dlydyogen Bie sum eorpoprdsri Ume for milal in

whi ch is -C(R3")(R32)- and both R31 and R32 are hydrogen the summ+ n
preferably is 2. 10 A (G -Cl2)-al kyl group representing the groups R21 or

R22 pr ef eAdﬁk-%b)SalRﬂ REYS lrégs‘re(s&hungcﬁae @b!ﬁfz{é RS BH R By Ve\;ﬁ by aﬁyé‘dyeﬁ& k.
group or qE % cyC|oaIk | -(Cl-C4)-al kyl - group erern t
(C -C4)- a&k)y‘? WP 3 (Gx§ @)m@oaﬂzdgw ma(ﬁaé}sémmmlkwh@‘ap@dmu groop
h oth N I
(e?;g Cg) g’g‘/’g?‘geg? WQQ@ aliéf C})ﬂj}u [(s(%]y ﬁ?%%aéﬂél)ﬂzz(é%fegg%lngg poe%demiy of
( C6- Clo) - a?ﬂgh Ofpeuatmytémgqm -geyiebie (Cﬁf:a)l-leikyl( (1s-Ch)-catlaglkyl, (Co-Ghletyelaitylt hese

G b LA S e e o e Ll St T ot e
atom to- vmﬁt'cﬂnalt ﬂheye@rmﬁw@emsfubsnm&ed onguiRsitited grihadagRioatve Mahe
preferably,gne g (Crﬁ)—a!kyl group is acyclic, or R*' and R together with the carbon atom
to which they are bonded form a ring as indicated above. More preferably one of the
groups R* and R? is hydrogen or (C1-Ca)-alky! and the other of groups R*! and R%
20 is hydrogen, acyclic (C1-Cg)-alkyl, (C3-Cs)-cycloalkyl, (Cs-Cg)-cycloalkyl-(Cy-Cy)-alkyl-,
(Ce-C1o)-aryl, (Ce-Cyo)-aryl-(C1-Ca)-alkyi-, Het- or Het-(C4-Cy)-alkyi-, where all these
groups are unsubstituted or substituted as indicated above, and wherein a (Cq-Cy)-
~ alkyl group is acyclic, or R*! and R? together with the carbon atom to which they are
" bonded form a ring as indicated above. Particularly preferably one of the groups R?'
25 and R® s hydrogen or acyclic (C1-Cq)-alkyl and the other of the groups R?' and RZ
| is hydrogen, acyclic (C-Ca)-alkyl, (C3-C7)-cycloalky, (Ce-C1o)-aryl or Het-, where ail
these groups are unsubstituted or substituted as indicated above, or R*' and R%

together with the carbon atom to which they are bonded form a ring as indicated
above.

30

A group Het present in R*' or R* preferably is a monocyclic or bicyclic saturated or

aromatic heterocyclic group containing 5 to 10 ring atoms, preferably a monocyclic



groups R21 and R22 is hydrogen or (G -C4)-al kyl and the other of groups R21

and R22 20 is hydrogen, acyclic (G -C8)-al kyl, (C3-C8)-cycioal kyl,
(C3-C8)-cycl oal kyl -(C1-C4)-al kyl -, (C6-Clo)-aryl,

(CB-Clo)-aryl - (Cl-CA)-al kyl -, Het- or Het-(Gi-CA)-al kyl ¥ NUREPE 2% 1 hese
groups are unsubstituted or substituted as indicated above, and wherein a
(Cl1-C4)- avaxgdr7sgroup is acyclic, or R21 and R22- toget her pgtEpcbhsscar bon
atomto which they are bonded forma g;;ng as indicated above. Parti cul arIy
preferably one of the groups R21 25 and R22 is hydrogen or acyclic
(Cl-A)-al kyl and the other of the groups R21 and R22 |s hydr ogen, acyclic

Cl-C4) - al | oal k h

r oups. Bt HEdSE ARG B nteing 2o s e & Wit L of or PR abivg ' Ro-
t oget her 1\Natehhétbﬁaaxambcs@|@ﬁ@m%m 12l ﬁ?ldsl”@hs%tmgbﬁﬁﬁiﬁﬁbdrpbm@rf amg saifur

I ndi cated above. 30 A grou present R27 or referably is a

nonocycl ?8 dgreferallyare n '&%ﬂaﬁéﬂ%ﬁa R apﬁlﬁia%"@'%‘fse‘il@é QQ:bSQP%B" B¥RR ai ni ng
5 to 10 gaga%ﬂ@gatmmrs& ;éeuefstﬁut@ep@woi bf a4dé\19\e%n8ﬁa,ﬁ&%%smtm9érﬁ§172 31

PCT/ E P ur at e or aronat roup containing 5 or rong atons,
of whi £h Substituentspprelsentinl B’ OIRzépeefhatéy @a& setsctasl feandioe smeﬁ consistiegi es

or oup: ro PP ategsh Gy, I BARReE Gt 9:aRE, Reab AR bRy 50 A
pr ef gr ?b:t:yﬂucfgma?gﬂ | dasgtydmino- ,’Lamﬁmo;nanadgcrbg rlguanmincproxdje rlfuferg{ ?fnfo? (BsCiuent s.
gerslue: L@H@ 'i”ﬁg égpéhgrs géﬁ)'aﬁ'y’a‘? of ‘”??fir % fFBQ rbceraﬂ (%ll'f:’t EI kyl ,

(C1- C4) - adgyd sul fonyl - trifluoronmethyl, acetylam no-, am no, am dino,
guanl di no, "oxo, nitro, cyano, (C1-A4) - aI kyl am no-,
((@@ C4) aI kyl)-am no-, am nocarbonyl - and am nocar bonyl - (Cl-4) -

glyk?ng and ur%%d‘éf&ﬁgat\%%tﬁaéﬁ g&]ﬁ% t om t%} wﬁ rh{ég’h%ﬂﬁr o%etﬂoggﬁd
cont ai n 3pgethebwith, th@ carboB atoimtg vehicnéheyParef borxddd/caucdntainid, dgSi €, aor 8
ot ot R ] R0 R e e LI Bof e Mg 2P, o,
t o whi ch gybleyeaare Aagded onedemivb bahdsiin dirfrigefioemntd aydBitEnd R tggetherywith
15 the carbon atom to which they are bonded, identical or different aromatic rings may
be condensed (or fused) which are preferably selected from the series consisting of
benzene, naphthalene, 5- or 6-membered monocyélic heteroaromatic rings and 9- or
10-membered bicyclic heteroaromatic rings, where the heteroaromatic rings
preferably contain 1 or 2 identical or different heteroatoms selected from the series
20 consisting of nitrogen, oxygen and sulfur. More preferably aromatic rings condensed
to a carbon carbon bond in a ring formed by R*' and R* together with the carbon
atom to which they are bonded, are selected from the series consisting of benzene
and 5- or 6-membered monocyclic heteroaromatic rings containing 1 or 2 identical or
different heteroatoms, in particular 1 heteroatom, selected from the series consisting
25 of nitrogen, oxygen and sulfur. A particularly preferred aromatic ring that may be
condensed to a bond in a ring formed by R*' and R% together with the carbon atom

to which they are bonded, is the benzene ring.

The resulting group RZ(RZ)CH- in which R*' and R together with the carbon atom
30 to which they are bonded form a ring and which optionally contains condensed
aromatic rings, can be unsubstituted or substituted in any desired pasition in the ring

formed by R*' and R? together with the carbon atom to which they are bonded



be condensed (or fused) which are preferably selected fromthe series
consisting of benzene, naphthal ene, 5- or 6-nenbered nonocyclic

het eroaromatic rings and 9- or 10-nenbered bicyclic he%e(gg%ggpg g rings,
where the heteroaromatic rings preferably contain I or |dent|c or

di fferent Ne®eHadtlons sel ected fromthe series 20 consi st pawERdc/MBiT OgeN,
oxygen and sul fur. Mre preferably aronmegjc rings condensed to a carbon
carbon bond in a ring forned by R21 and R22 together with the carbon atom
to which they are bonded, are selected fromthe series consisting of

benzene r i Lngs containing 1
o2 1 denth o inthe BofiERUE EGEROC UG I, TS TR ind LB FEM o
sel ected iR oﬁﬁztz}@-lsiera@stlmﬂsltﬁpne@praﬁlycn‘ublstlmmtgbylon@mygmeaﬂ@d el 1, A
articula r. [ mat,i c.r hat condensed to a bond in a
rpi ng for m,édég‘rg ﬁ%ﬁ"'ﬁ&%ﬁ%@%&?ﬁ@#gmﬁ?ﬁ ‘Pﬁaﬁ%ﬁ%fmeag’ gierakly gHPeHueptsy are
bonded, nspréh@ntbﬁmr&mﬁﬁggcycmgrd@wmﬁmer Qrcaosé?@&é&?%%}rﬁﬁre driduphi ch R21
and R22 t\(b%nther with the carbon atom 30 to which they are bonded form a

ring ant Sistiegaf bakagen. ByRreRy.( &+ Corrddiybed-dCorfadathkvh i (s ) -elitylsdfonyl-,

bstit d ' f db
R21 and RO TaoR R o ep et oo, SERLIS! oBIRb kP B T oo g ™

Novenber 2@&88%(130@7(5@7 E4P@K#1Emﬁﬂ@48¢6n®$rhmyloand anir‘fte:admnnybm@h—l(}a)—
condensed the res ltin cl,ic ou i's
Sobar it o kI bl ront Ind dHEub BBHLEIAG oF Ak B B, (Citid o 1°

or 3, |deralkyjaﬂmnu- athidf dig{@PC 4)salkd)-bimirent s as i ndi cated above. Pr ef er abl y

substityents present in the resulting cyclic group RRI(R22)CH are
sel ect fromthe group 5 consisting of hal ogen, hydroxy,

(CL-CA) - aliFlgaterabl{ & nidbgah Kd-Co Skl (@EL(@Y‘:I)—%NII(@“-BG%-GIkyErhfdré'O;OWEt hyl,

acetyl am no- am no, di no, guani di no,

al kyl ani nQrefefably (rrzgmgm é@kgzmyalm giehenyhiGro arationy partiowtarly hydrogen or

am nocarb I A f

cetyl ani o, Chm e Wheilo sl BrRls preHr By O hcle S50LR R SRR’
R24 prefer%ﬁollyhvgrd@pmogen (Cl1-C8)-al kyl or (C6-Cl4)-aryl-(Cl- C4) al kyI
nor e Ir:-’eferably hydr ogen, (Cl-C4)-al kyl or phenyl - (Cl-C4)-al kyl -
particu arlé hydrogen or (Cl-C4)-al kyl, wherein the al kyl groups

pr ef er abl y\RB=edRY griferaip ﬂ@irﬂbbgncﬁﬁrﬁ@&ff@@bu other hydrogen, {C1-Ca)-alkyl or

(Ce-Ci4}-aryi-(C1-Ca)-alkyl-, more preferably hydrogen, (C-Ca)-alkyl or phenyl-(Cs-
Ca)-alkyl-, particularty preferably hydrogen or (C1-C4)-alkyl, where all these groups
are unsubstituted or substituted by one or more, for example one, two or three,

20 identical or different substituents R, and wherein the alkyl groups preferably are
acyclic. Especially preferably one of the two groups R® and R% is hydrogen and the
other is hydrogen or is different from hydrogen. Moreover preferably both groups R*
and R? are hydrogen.

25 R preferably is (Ci-Ca)-alkyl, (Cs-C1a)-aryl, (Ce-Cra)-aryl-{C1-C4)-alkyl-, Het- or di-
((C1-Cs)-alkyl)amino-, more preferably (Cq-Ca)-alkyl, (Ce-Cio)-aryl, Het- or di-((C4-Ca)-
alkyl)amino-, particularly preferably {Ci-Ca)-alkyl or (Cs-C1o)-aryl, especially
preferably (Ce-C1o)-aryl, where all these groups are unsubstituted or substituted by
one or more identical or different substituents R*®, and wherein the alkyl groups

30 preferably are acyclic. A group Het representing R¥ preferably is a monocyclic or
bicyclic aromatic heterocyclic group containing 5 to 10 ring atoms, preferably a

monocyclic group centaining 5 or 6 ring atoms, of which 1 or 2 are heteroatoms



R24 is hydrogen. 15 R25 and R26 preferably are independently of each other
hydr ogen, (Cl-Ca)-alkyl or (C6-Cl4)-aryl-(Cl-C4)-alkyl-, nore preferably
hydrogen, (Cl-CA4)-alkyl or phenyl-(Cl- C4)-alkyl-, partigpl, %) O%ferably
hydrogen or (Cl-C4)-al kyl, where all these groups are unsu ed or
substituted by one or nore, for exanple one, two or three, 20 |dent|cal or
di fferent wabgtiituent s R40, and wherein the al kyl groups praaieroadsys ar e
acyclic. Especially preferably one of tfie two groups R25 and R26 is
hydrogen and the other is hydrogen or iIs different from hydrogen. Moreover
preferably both groups R25 and R26 are hydrogen 25 R27 preferably is

(G- o) el b SeiB Yonsibias qhmlroBld aypen S Unitprapiby fim e,
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substi t uekteroRASlibsitbritd RrEiIFUbL Rt FE9emiSn 3BLETEY phbterafipansyclic. A
group Het representing R27 preferably is a nonocyclic or bicyclic aromatic

het er 0%y selestes tam thermesieaicagsisting of alpaery '@P@ﬁ§U|€f§rt§P6¥%l ghlefinengfitheycl i c

t t 4
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consi sti mgand. ni trogen, oxygen and sulfur, preferably fromthe series

consisting of nitrogen and sulfur. A group R27 which is substituted by
substituents R40 preferably is substituted by 1, 2 or 3, in particular | or

2, ident IF{?abr@‘érakﬁl*fsf @I,eogb) aakwsmat@&phﬁﬁ R&Q-CHBs- (@H@QI-SI@AOHBI—G&B[M ina
group R27 referab are selected fromthe series consis )g%@ﬁf (Pal ogen,
#
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Het -, ( Ciprefepatly ) CalGeyabivl {Cof¢)eBYICe! @-Cawkylem a4
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( C6- C10) -alkyloxy-( Whefdat &idsylgmps ane L(rt%lbémtayecamryéub(s@tu{é?éby ariekgr roene- |
especi gl llXegtEceal %F %Pr}erergt bstst{lentslﬁ;\{‘l“ arﬂt? where)m %ekglkgf(grou rfgg epélbllff gr% -CA)-
acyclic. A group Het representing R preferably is a monocyclic or bicyclic aromatic
heterocyclic group containing 5 to 10 ring atoms, preferably a monocyclic group
containing & or 6 ring atoms, of which 1 or 2 are heteroatoms selected from the
series consisting of nitrogen, oxygen and sulfur. A group R?® which is substituted by
20 substituents R* preferably is substituted by 1, 2 or 3, in particular 1 or 2, identical or
different substituents R Substituents R* present in a group R* preferably are
selected from the series consisting of halogen, in particular bromine, chlorine and
fluorine, (C1-C4)-alkyloxy-, (C1-Ca)-alkyl, triflucromethyl, acetylamino-, nitro and
cyano.
25
A (C1-C12)-alkyl group representing the groups R> or R preferably is an acyclic (C4-
Cs)-alkyl group, a (C3-Csg)-cycloalkyl group or a (C3-Cs)-cycloalkyl-(Cs-Ca)-alkyl- group
wherein the (C;-Ca)-alkyl group is acyclic. R*' and R* preferably are independently
of each other hydrogen, acyclic (C1-Ca)-alkyl, (Ce-C1a)-aryl-(C4-Ca)-alkyl-, (Cs-Cs)-
30 cycloalkyl-(C4-Ca)-alkyl- and Het{C4-C4)-alkyl- where all these groups are
unsubstituted or substituted by one or more, for example one, two or three, identical

or different substituents R* and where (C4-C4)-alkyl groups are acyclic. Preferably



al kyl oxy-, where all these groups are unsubstituted or substituted by one
or nore 15 identical or different substituents R40, and wherein the al kyl
groups preferably are acyclic. A group Het representlngh% g&gégﬁ ly is a
nonocyclic or bicyclic aromatic heterocyclic group contalnlng 0 10 ring
atons, preweraisyza nonocyclic group containing 5 or 6 ripgr/abshgssof
which 1 or 2 are heteroatons sel ected fg mthe series consisting of
nitrogen, oxygen and sul fur. A group R28 which is substituted by 20
substituents R40 preferably is substituted by 1, 2 or 3, in particular |

2, identi 3 sbuent s R40. tuen RA0 present in a
gr oup R288'?)é‘r'8 g'rea ydrgpéghs %gaﬁ—\’e 'Sfel? ‘fFP?ﬁ'éaggl{F Q@gﬁghgﬁroggn%r r%@ge

in parti ciud:mrhyhﬂmgnmeﬂ,n ad:ycnm(ﬁe—%)ldlkyf ptesehhie, a @@ij{:ﬁm‘ @%?'p@éﬁérably is an
(C1l-A4)-alk rif nmet hyl Iamno- nitro and cyano. 25 A
(Cl-C12) - 3%% ({i t &@B@@é‘@n?”q@( 1g80H IR0t 61 2 mBoup Ret @ralrapA B,
acyclic I I
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i denti cal iffer ubs nts R40, an wh re (Cl-C4)-al [ oups
are acyclcljiggFeﬁﬁé'Pg%fg f}' tg‘?sfﬁ’@é%s pgrqgery Eﬁ(ﬂﬁ US4 one
of the twin garticysar f@'ﬂtawhl!; (Eﬁ?éfot ﬁv&b(lﬂ'b?@ﬁ'ht@'ﬂg dshﬁ'lg)ﬁé‘t%!‘odtém@ﬁﬁ@ﬁﬁﬂerﬁé

di ffergpt_. rom hydrogen. lic (C1-CB)-al kyl present in a group R31
or ﬁg Bf RTESPYt ing fﬁupa{%y@ru P@E@Hy a'rekwe@tueédfpm mmsqle(wr@ﬂmgequl
present | RaldgBh GHMaRRL i Ckp) - roup,
nore prefera Ig}/ aR)p eniﬁr%@gﬁg@% ere a ﬁ{ (éé gj Eﬁg 3%%&%5‘?& ut ed
or substi 8¢ & LWOTBﬂ nore identical or different substltuents R40. A

group Het present in a group R31 or R32 preferably is a nonocyclic or
bicyclic saturated or aromatic heterocyclic group containing one or two
i dent i cal R}, R%ehd Rgépteferam@y het indeperdantiyraimachetiserhyeBoganst §4i-09- of

nitro xygen ands fur ticul ai ning one or twy nitrogen
ot ors . 7R Hilte 8PStk eppBe il otea P Rab aPaed st et BRUSHEREL or
R32 pref ep@ﬁdzmbﬁﬂ@cﬁ g¢ted fromthe seri es consisting of halogen, in
particul ar bromne, chlorine and fluorine, (Cl-C4)-alkyloxy-, (Cl-C4)-alkyl
R is preferably selected from the series consisting of (C4-C4)-alkyl and halogen,
where the groups R* are independent of each other and can be identical or different.
20 More preferably the substituents R** are identical or different halogen atoms.

Halogen atoms representing groups R** preferably are chiorine and/or fluorine.

R* preferably is amidino or a derivative thereof like ((C1-Ca)-

' alkyl)oxycarbonylamidino, hydroxyamidino- or another protected form or derivatized
25 form of an amidino group as described above. More preferably R® is amidina, ((Cs-
Ca)-alkyl)oxycarbonylamidino or hydroxyamidino-. Particularly preferably R® is
amidino, i. e. the group HoN-C(=NH)- also designated as amino-imino-methyl- group

or carbamimidoyl group.

30 R preferably is hydrogen or R®-(C,-Ca)-alkyl-, more preferably hydrogen or R%-(C;-
Ca)-alkyl. Particularly preferably R* is hydrogen. R*® preferably is hydraxycarbonyt-,

{



and trifluoronethyl. R9', R92 and RO3 preferably are independently of each
ot her hydrogen or (Q-C4)- 15 alkyl, nore preferably independently of each

ot her hydrogen or methyl, particularly preferably hydr
preferably selected fromthe series consisting of (Cl- C%?l-%o?mggﬂzd

hal ogen, where the groups R94 are independent of each other and can be

I denti cal wayoodsf7berent. 20 More preferably the substituentreTRPdo/aa86

i dentical or different hal ogen atons. | ogen atons representing groups
R94 preferably are chlorine and/or fluorine. RO5 preferably is amdino or a
derivative thereof |ike ((Cl-C4)- alkyl)oxycarbonyl am di no, hydroxyam di no-
or anot her ect ed formor derjvatized 25 formof an am di no group as
descri bec(cﬁtff)“g@ Ky\BstyEaphasy, PrAEWErAIAMINRIBraoRYnirgr @ ereferably hydroxycarbonyl-, (C+-

C4) - al kylg ox AW cg NnPocyxyam dino-. Particularly preferably
RO5 is amgdlﬁgé)%. &m r e group H2I\r|6)/C( =NH) - al so desi gnated as

am no-i m no- net hyl - group or carbam m doyl group. 30 RO6 preferably is
hyd Kk
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case e (C1-Cg)-alkyl present in the grou sa sa?(:rated cyclic alkyl group the group
R preferably is the group R%-(C3-C7)-cycloalkyl-, more preferably the group R®-(Cs-
Ce)-cycloalkyl-, wherein the cycloatkyl group is saturated, particularly preferably the
group R®-cyclopropyl-, R*-cyclopentyl- or R*-cyclohexyl-. In a group like R®-(Ca-
Cr)-cycloalkyl-, for example R¥-cyclopropyl-, R®-cyclopentyl- or R¥-cyclohexyi-, the

20 group R* can be present in any desired position of the cycloalky! group, in the case

of a cyclopropyl group for example in the 2-position, in the case of a cyclopentyl
group for example in the 2-position or 3-position, in the case of a cyclohexyl group for
example in the 2-position, the 3-position or the 4-position where the 4-position is
preferred. Particularly preferred groups RY are the groups R%-CH»>-CHz- and 2-(R*)-

25 cyclopropyl, especially preferred is the group R*-CHx-CHa-.

R preferably is hydroxycarbonyl-, (C1-Ce)-alkyloxycarbonyl-, (Ce-C14)-aryl-(C1-Cs)-
alkyloxycarbonyl, aminocarbonyl-, (C+-Cs)-alkylaminocarbonyi- or another derivative
or protected form of a hydroxycarbonyt group like an ester or an amide as described
30 above. Mare preferably R* is hydroxycarbonyl-, {C1-Cs)-alkyloxycarbonyl-, (Ce-C14)-
aryl-(C4-Ca)-alkyltoxycarbonyl, aminocarbonyl-, or (C1-Cg)-alkylaminocarbonyi-,
particularily preferably hydroxycarbonyl-, { C1-Cg}-alkyloxycarbonyl-, aminocarbonyl- or



15 the (G -C5)-al kyl present in the group R97 is a saturated cyclic alkyl
group the group R97 preferably is the group R99-(C3-C7)-cycl oal kyl -, nore
preferably the group R99-(C3- C6)-cycloal kyl -, wherein cycl yl group
is saturated, particularly preferably the group R99- cy%ﬂg‘é?%%ﬁ/rﬁﬁog

RI9- cycl opembdgtsi7or RI9- cycl ohexyl-. In a group |ike R99- (pCIEP00/04846

C7) -cycl oal kyl -, for exanple R99--cycl opropyl -, R99-cycl opentyl- or

R99- cycl ohexyl -, the 20 group R99 can present in any desired position of
t he cycl oal kyl group, in the case of a cyclopropyl group for exanple in
the 2-position, in the case of a cycl opentyl roup for exanple in the
2-posi ti dﬁq@g)—alhymm:bdnyl.t!\mm’eoae:epr@ferabwﬁg@bxquwnmyﬂomr(Chx@gypl e in
the 2-position, the 3-positiqn. or_the 4-position ere they 4-posjti.on is
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and 2- ( RY8)-C3-atiyed:gP igpiyp. AresIRgICaralip Yor@serit 1 tredgriosip R pastetadly is a

R99- CH2- - CH2-. R99 preferably is hydroxycarbonyl -,

( C1- C8) - sy Rl BSHHEGFPUR- (CB- CL4) - aryi - (C1- C4) - al kyl oxycar bonyl ,

am nocgr bonyl -, (Cl-C8)-al kyl am nocar bonyl - or another derivative or
protected formof a hydroxycarbonyl group like an ester or an am de as
descr i bed’reterssboempabnds pt edpaniip [RYg thesergampynssipwiigh one or more of
(C1-C8) - : - arvh. - - - -
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(G -CA)-al kyl oxy- group. An al kyl group present in the group RO9 preferably
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pr ef enﬁechmqpﬁumiﬁnmie int tree foamnrodltiaeit efﬁtEES suchudog @F—Ca)ialkyienﬁrcnbe}ﬂs_ters
invention_in all their stereoisongric,for nd i xtures thereqf in an
rati o, arf HETRMEES FUEP Ao LR Bl Ty CorRAFaRdes 857 BTerFur ¢ her

al so all f@fRfegrred conpounds of the formula | are a subject of the

For example, preferred compounds of the formula | are compounds in which
20 R'is R"-CO-
R* is hydrogen;
risCor1;
sis0,1or2;
tis O;
25 R™is selected from the series consisting of chlorine and fluorine;
R* is amidino or ((Cs-Ca)-alkyljoxycarbanylamidine- and the group R® is bonded in
the 4-position of the phenyl ring in formula |; in all their sterecisomeric forms and
mixtures thereof in any ratio, and their physiologically tolerable salts. Compounds of
this type contain a structural unit which is derived from 4-amidinophenylglycine or 4-
30 amidinophenylalanine which is optionally substituted in the amidino group with a ((C+-
C4)-alkyhoxycarbonyl- group, and optionally substituted in the phenyl group with

chlorine and/or fluorine, and substituted in the N-terminal amino group with a group



present invention in the formof their prodrugs and other derivatives as
expl ai ned 15 above, for exanple in the formof their esters such as

(G -CA)-alkyl and other esters and their am des such ag OQE% St 0t0 ted
am des, (C -C4)-alkyl am des and other am des. For exanple, preferred

conpounds of the formula | are conpounds in which 20 R |s R'-CO; RO1 is
hydr ogen; wooerssi@®@ or 1, s is 0, 1 or 2; t is 0, 25 RO4 ircTgeroeodsedl from
the series consisting of chlorine and f{uorine; R95 is amidino or
((C1-A4)-al kyl ) oxycar bonyl am di no- and the group R95 is bonded in the
4-position of the phenyl ring in fornmula I; in all their stereoisoneric

tol er aot £ sids M ERASHED areferflf o fhisd 8i at MBQ YR GPBF R E IR0 on 1
derived fgroup - ramsdrbemvjf@dryl@Igeeﬁanﬁarﬁ;préfe?aemmrdpmmmhaltam mes whi ch is

optionall substrtutedrnthe amdrnoqgj (ﬁ) ?é
C4) - al ky9pEx§E EPBbiAMIdgIoAREnYIglyane A HRAVYIDORRATME rrrr'%oesrn%q&#& Rl

group Wi tBmgeiihs frden ar%rer Nodh'éﬂ i'afb‘?wrné‘%réh’gﬁé lpsigted th flRendeinghal nal
am no group with a group Wc) 00/75172 PCTf EP00104846 37

R'- CO-- |amlaolgawnmth£ggougr%fé}®ed gr oup of t hese conpounds s is 0 and the
amdino group is not substituted, i. e. particularly preferred conpounds
of this type are derived from 4- am di nophenyl gl yci ne or

4- am di néprefamddadampaendesitbeifadniyia pred alsoexmpoumds imadidy om

4-am di n%ﬁa Ir}%ganr ne, whrch are substituted in the N-termnal 5 am no
group wt é &fwdaa ‘Preferred conmpounds of the formula | are al so
conmpoundR¥ i Mﬁ_gmrcﬁqg_ and R96 are hydrogen RO7 is R99-CH2- CH2-; 10 R99
i's hydroxygarbonyl - (C1-C8 ioxycar bonyl-; in all their

st er eépsd'r{reﬁ BW"@W"SP@GVI@R{( EQ& )QZSYCQFIHO%”y ratio, and their

O ey S St SO ERB B e apRR e 0, OOV 2,
wher ei n tpiysicdodicaliyl toterabliedsalis olpmpaunds of this type contain a structural unit which
is a glutamic acid residue or derivative thereof wherein the carboxylic acid group in
the side chain is converted into a (C4 -Ca)—alk'yl ester.
15
Particularly preferred compounds of the formuia | are compounds in which
ris1;
sisQ;
tis O
20 R'is allyloxycarbonyl-;
R% is amidino which is bonded in the 4-position of the phenyt ring in formula I
R%, R% R% and R%® are hydrogen;
R¥ is R¥-CHx-CHo-;
R* is hydroxycarbonyi- or ((C1-Ca)-alkyl)oxycarbony!-;
25 in all their sterecisomeric forms and mixtures thereof in any ratio, and their

physiologically tolerable saits.

Further, preferred compounds of the formula | are compounds in which chiral centers
are present in substantially uniform configuration. Particularly preferabiy the chiral

30 carbon atom to which the groups R'(R*)N- and -(CHy)- are bonded has S
configuration, i. e. the structural unit R*(R®")N-CH(-(CHz)~(substituted phenyl))}-CO- is

preferably derived from an L-amino acid derivative. In case R®* is hydrogen



the side chain is converted into a (Cl1-C8)-al kyl ester. 15 Particularly
preferred conmpounds of the formula | are conpounds in which r is 1; s is

O; t is 0; 20 Rl is allyloxycarbonyl-; R95 is am di n%%b%ggégzn@%nded in

the 4-position of the phenyl ring in formula l; RO, RO6 are
hydr ogen; RE7MCI§ITR09- CH2- CH2-; R99 is hydroxycar bonyl - or PCT/EP00/04846
((C1-C4)-al kyl )oxycarbonyl -; 25 in all &peir stereoisoneric forns and

m xtures thereof in any ratio, and their physiologically tolerable salts.
Further, preferred conpounds of the formula |I are compounds in which chiral

centers r%chra%z%%fei‘%%f H%S%rﬁw@l cattlon A I&{: ﬂh{%ﬁgﬁé %E%Lﬁig %ﬁﬁ{‘f{“ Gyl arly

preferably the chiral carbon atomto N and
-(CH2) r abendrshtes! Shamaifigurationf i guitwt stoustuial usit -(RYE) N CH(BF )£ GD- isnpreferably

R1(R91) N CH - r-(substitute henyl))-CO is preferably derived from
an L-am n%ﬁ%ﬁ%ra}égﬁwg‘? aFlﬁj (geiglgﬁ\ég‘i s hydrogen 4 Novenber 2003 WO
00/ 75172 38 PCTI EPOO 04846 particularly preferably the chiral carbon atom

to whi fé] Irneﬁ)?rou s R96 and R97 are bonded has S configuration, i. e_ the
struct ut al' g ?SQ'{?W@E\{WﬂaQﬁO POcEsaee PaPIeparatian Riewhishdhtan | - ~ani no
acid deri h¥EF | At f

P epar at | o L e Phg SOl FoBh{is of A R ER e e
conpoundsgenenaiy begraparedibydakagg oh bvabr yndse fragepente dottyuildingk bigeksifwhiole or

nore frag L) di | gk i e.deri .
retrosynt E%'?F%ﬁ(ﬁ%&epb‘%éﬁ%%gﬂe?'gg ﬁ%ﬁém%eﬁﬁnf‘ﬁgqp%e%‘%ré? ¥§’%“6’P C{ft%e conpounds
of the focompauhds bf tefogeuen it dan denardiabe agieanimgevusec assassary in thee 10
course,of the synthesis to.introduce functional graqups iich,could lLe to
indes 18acb g M Enhest 5o st wectohal S re ars SotliSnd W adessil of
precur sor fealfibhd orkRie reab®insGARVEriaskis Bicp hhBe §6vh bESrelURsdrs Qidh Heoups,
or to tenporarily block functional ] )
ater converted into the desired functional groups, or to temporarily block functional
groups by a protective group strategy suited to the synthesis probiem. Such
strategies are well known to those skilled in the art (see, for example, Greene and
15 Wuts, Protective Groups in Organic Synthesis, 2nd ed., John Wiley and Sons, 1991).
As examples of precursor groups nitro groups may be mentioned which can later be
converted by reduction, for example by catalytic hydrogenation, into amino groups, or
cyano groups may be mentioned which may later be converted into amidino groups
or, by reduction, into aminomethyl groups. Protecting groups {or blocking groups)
20 that may be present on functional groups include allyl, tert-butyl, benzyl, tert-
butyloxycarbonyl (Boc), benzyloxycarbonyl (Z) and 9-flucrenylmethyloxycarbonyl
(Fmoc) as protecting groups for hydroxy, carboxylic acid, amino, guanidino and
amidino groups.

25 In particular, in the preparation of the compounds of the formula | building blocks are
connected by performing one or more amide couplings (or condensations), i. . by
forming amide bonds between a carboxylic acid group (or a simitar group like a
suifonic acid group) of one building block and an amino group (or a similar group) of
another building block. For example, compounds of the formula | can be prepared by

30 linking the building blocks of the formulae I, lll and IV by means of forming in a
manner known per se an amide bond between the carboxylic acid derivative group

Co-Y' depicted in formula 1l and the nitrogen atom depicted in formula lll and by



groups by a protective group strategy suited to the synthesis problem Such

strategies are well known to those skilled in the art (see, for exanple,
Greene and 15 Wits, Protective Goups in Organic Synt heﬁims,v 2Bd ,({:(g) John
Wley and Sons, 1991). As exanples of precursor groups mMAPECEAMs my be
menti oned which can | ater be converted by reduction, for exanple by
catal yti c vixyddrggenati on, into am no groups, Or cyano gr OURST/fmY/043e6
menti oned which may | ater be converted 'gnto am di no groups or, by
reduction, into am nonethyl groups. Prdtecting groups (or bl ocking groups)
20 that may be present on functional groups include allyl, tert-butyl,
benzyl, tert- butyl oxycarbonyl (Boc), benzyl oxycarbonyl (Z .
0 1 ot elaTiRg AYVEHGABAN hetnBen 188 AUt Al GRS ST Tnsapisias
car boxyl i ' ] i 0l ictedioRRu IQUPS. 25 in particular, in
the pr ep!atrﬁaofii%g% %lﬁﬁ@ecrg&lng%%rﬂgg&%?gﬁﬁé formula | building blocks are
connected by perform ng one or nore am de couplings (or condensations), i.
e. by formng am dg bonds between a carboxylic acid group (or a simlar
group like a sulf®nic acid group) of one building block and an am no group
(or a simlar groy pf anot her buil ding bl ock. For exanple, conpounds of
the formula | can Be?frepared by 30 |inking the building blocks of the
formulae 11, ill V by, means of formng in a nmanner known per se an
am de bond betwee Brg‘ngyl ic acidpgfrivative group CO Y depicted in
formula Il and the rogen atom depictied in fornmula Il] and by 4 Novenber
2003 WD 00/ 75172 PCT EP00104846 3H Yfurt herHa @& bond between the
R

carboxylic acid der{GHR)i ve CO Y2 de;é{set in formula I and the nitrogen
atom depicted in forjul aYhV. 11 5 Yl NY2 HNR2 R92 fIRO6 -O1 RO3

In the corrpourrg's_ lae Il, 1Ill and IV the groups Rl, R2, R91, RO2,
RO3, R94, R95, e, 7 and r, s and t are defined as above, but
functional groupspfh tBese
fll \Y)
Il
5
In the compounds of formulae 11, 1l and 1V the groups R', R4 R™, R%, R®, R™, R%,

R¥ R¥ andr, s and t are defined as above, but functional groups in these
compounds can also be present in the form of precursor groups which are later
converted into the groups present in the compounds of the formula I, or functional

10 groups can be present in protected form. Y' and Y? which can be identical or different
are hydroxy or other nucleophilically substitutable leaving groups, i. e. the groups
COY' and COY? in the compounds of the formulae I and Iil are carboxylic acid
groups COOH or activated derivatives of carboxylic acids such as, for example, acid
chlorides, esters like (C1-Cq)-alkyl esters or activated esters, or mixed anhydrides.

15
The starting compounds of the formulae |l, 1li and IV and other compotnds which are
employed in the synthesis of the compounds of formula | for introducing certain
structural units, are commerciaily available or can be readily prepared from
commercially available compounds by or analogously to procedures described below

20 orin the literature which is readily available to one skilled in the art.

For the preparation of the compounds of formula 1 first the compounds of the

formulae It and 11l may be condensed and the resulting intermediate product is then



conpounds can al so be present in the formof precursor groups which are
| ater converted into the groups present in the conpounds of the formula I,

or functional 10 groups can be present in protected for whi ch
can be identical or different are hydroxy or other nuc?hggﬁpﬁgggﬁ%y

substi t ut awbeel7eyi ng groups, i. e. the groups COY' and CaErpdiokdae
conpounds of the fornulae It and 11l are,_.carboxylic acid groups COCH or
activated derivatives of carboxylic aci (f%o such as, for exanple, acid
chlorides, esters like (Cl-C4)-al kyl esters or activated esters, or m xed

anhydrides. 15 The starting conpounds of the fornulae II, 1I] nd |V and

ot her corﬁﬂfml‘?d_?eawﬁha &P@P%éﬁﬁlr%%%l YR & avResAnRIuncthe fl%‘a?e{m& f
formul a |fiks@thd SirhPSUsENSr tRETERhMae i Hrel iV Rby BB hadeR SRR Ebalihy

avai l abl e or can be readily prepared from commercially avail abl e conpounds

by or anangjBesligteipsoguedethareecniiansedbuith 8epeworod of tHenformulal i tegixe ar e
which is N ' {0 i [N r ration
of the corinibitd BY el @Rl ARBE 2Bl RSt in e cBlise, drRlich Bndlpete Bt 00
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conpoundsexdmplee af o iRe R ihattiB diffdfeAbitoehyeiesgiensed areddy Be presant in ng

i ntermedi ate product 1s then condensed with a conpound of the fornula Il to
give a chRRmecyid ehiomgiat whiah isgmeioyadjnte fencairlipgiraaction wiuige of
such SNt &sBsund Bf RIRRAL NPoARfin @50 [rREARJIE JthaREd #Bfh GRS of!
precursor groups into the esired tinal groups may be carried out and

furt helQ nisgmuiz Ht 2o,y the grmugeR’ Fay alex amimtegdusedranipaitengeritmingens s

different fr regen al read . pr.e ' . of formula
1 whi oh RS ETEROT B BB BB e RS PEaTE r et FrESV S8 una of
;orrm: a :Fnltepzraﬁu?rtl hf:li; hembﬁbﬂﬂmdha‘genmﬂn ai:airetﬂmugrb@_matrieeldtﬁroaqgmmutsl ito; 10
ormul a an ut the group R . may, al.so be introduce n after

ber for i nEeBRATS Rl Mo 1 EREREs U HERORR eSS EITaNES. The syt het i ¢
strategy for the preparation of a conpound of the fornmula | can thus be

varied broadly, and it depends on the individual case which synthetic
pr ocedlit e¥arigup general apthads g the frmptiosrf |anamigs Penddhat ¢an B PMRIYSH 18f an

am de bonghd §HtheR8 P thEBRhPY&SHE Bf formula 1 are known to those skilled in the art, for
. example from peptide chemistry. The coupling step can be carried out by empioying
a free carboxyilic acid, i. e. a compound of the formula 1l or lil or an intermediate
coupling product in which a group COY' or COY? reacting in that step is a COOH

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

25 azabenzotriazol-1-y1)-N,N,N',N'-tetramethyluronium hexafluorophosphate (HATU), or
a chioroformic acid ester like ethyl chloroformate or isobutyt chlorofarmate, or tosyl
chioride, or propylphasphonic acid anhydride, or others, and then reacting the
activated carboxylic acid derivative with an amino compound. 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, thionyl chioride, or an carboxylic acid

ester or thioester, for example a methyl ester, ethyl ester, phenyl ester, nitrophenyl



the synthesis of the conpounds of fornula | are known to those skilled in
the art, for exanple from peptide chem stry. The coupl i ng step can be
carried out by enploying a free carboxylic acid, i. V\g g of t he
formula Il or IIl or an internediate coupling product | n a group
COY' or COY2 reacting in that step is a COON 20 group, activating that
car boxyl i V@e¥BItr oup, preferably in situ, by nmeans of a PCHGIPOHMBYS

coupl i ng reagent such as a carbodiim deggql i ke di cycl ohexyl carbodii m de
(DCC) or diisopropylcarbodiimde (DIC), or a carbonyldiazole like
carbonyl diim dazol e, or a uraniumsalt |Iike O ((cyano-(ethoxycarbonyl)-
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such as sodium methoxide or potassium tert-butoxide, for adjusting the pH or for
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 as well as source literature are given in-various standard references
like, for examrile, 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, in particular a tert-butyl ester group which is a protected form of a COOH
group, can be deprotected, i. e. converted into the carboxylic acid group in the case

30 of an ester, by treatment with triflucroacetic acid. Benzyl groups can be removed by
hydrogenation. Fiuorenylmethoxycarbony! groups can be removed by secondary

amines like piperidine. As already explained, after the coupling reaction also



depending on the specific process, it may be necessary or advantageous to
add in a suitable anbunt one or nore auxiliary agents, for exanple a base
like a tertiary 15 am ne, such as triethylam ne or diisgpfog % Ian1ne
or an alkali netal alcoholate, such as sodi um nethoxid SV'é Pum

tert-but O&g%m aJ adjusting the pH or for neutralizing an %‘%Pg{ow‘gt S

formed or YBerat | ng the free base of an am no conpo

enployed in the formof an acid additiogp salt, or an N hydroxyazole |ike
1- hydr oxybenzotri azol e, or a catalyst |ike 4-di met hyl am nopyridine. Details
on 20 nethods for the preparation of activated carboxylic acid derivatives
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vari ous standard references |ike, for example, J. March, Advanced O ganic
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anhydr 94 & iR roup Whidi888E & a hydroxyamidine. If desired the N-O bond in the

hydroxyamidine can be cleaved, for example by catalytic hydrogenation, to give the

amidine.

An amino group which may be obtained from a nitro precursor group can be

20 converted into a guanidino or nitroguanidino group in which latter group the nitro
group is a protecting group. For the guanylation or nitroguanylation of an amino
group the following reagents can be used which are well known to one skilled in the
art and which are all described in the literature: O-methylisourea, S-
methylisothiourea, nitro-S-methylisothiourea, formamidinesulfonic acid, 3,5-dimethyl-

25 1-pyrazolyiformamidinium nitrate, N,N'-di-tert-butyloxycarbonyl-S-methylisothiaurea,
or N-alkyloxycarbonyl- and N,N'-dialkyloxycarbonyl-S-methylisothiourea.

In general, a reaction mixture containing a final compound of the formuia | or an

intermediate is worked up and, if desired, the product is then purified by customary
30 processes known to those skilled in the art. For example, a synthesized compound

can be purified using welt known methods such as crystallization, chromatography or

reverse phase-high performance liquid chromatography (RP-HPLC) or other methods



in methanol or ethanol saturated with hydrogen chloride, and subsequent
ammonol ysis. A further nethod of preparing amdines is the addition of
hydrogen sulfide to the cyano group, followed by nethyh§t|on o%gbg
resulting thioam de and subsequent reaction w th anmoni OVeIRRTY met hod
I's the addition of hydroxylam ne 15 to the cyano group which leads to a
hydr oxyanwoioegsi7tf desired the N-O bond in the hydroxyankci/meoosasiscbe

cl eaved, for exanple by catalytic hydrggenatlon to give the amdine. An
anm no group which may be obtained froma nitro precursor group can be 20
converted into a guanidino or nitroguanidino group in which latter group
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15 carboxylic aCId protecting group, and R* and R” are defined as above with the

proviso that in one of the groups R* and R¥" a free hydroxycarbony! group COOH is
present. Said starting compound is attached to Wang resin (S. S. Wang, J. Am.
Chem. Soc. 95 (1973) 1328) by coupling the COOH group to the resin. Then the
Fmoc protecting group is cleaved off and a compound of formula 1l is coupled to the
20 amino group. Subsequently the PG protecting group is cleaved off and the resulting
carboxylic acid group is coupled to a compound of formula V. Finally the compound
is cleaved off from the resin with trifluoroacetic acid. When solid phase synthesis
methods are used functional groups that are present can be modified or functional
groups can be introduced into the nascent compound while it is attached fo the resin
25 or after the compound has been cleaved off from the resin to obtain, for example, an
N-terminal derivative such as an N-terminal allyloxycarbonylated compound or a
derivative of a carboxy group which group can, for example, be amidated. A
compound of the invention may aiso be synthesized by combining steps performed
according to the methods of solution phase organic chemistry and steps performed
30 according to the methods of solid phase organic chemistry. A compound of the

invention can also be synthesized using an automated synthesizer.
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10 various strategies that may be enployed if conpounds of the fornula I
are to be prepared on solid phase the followi ng strategy for the

preparation of conmpounds in which a hydroxycarbonyl i s in
the group e or the group RO7 may be nentioned. As starjt')ﬁﬁ %%)e%%ﬁg
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group, and RO96 and R97 are defined as a ve with the proviso that in one
of the groups e and R97 a free hydroxycarbonyl group COO—I is present. Said
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sane concentration of the tor activity o
prothrombinase complex.

Because of their factor Vlla inhibitory activity the compounds of the formula | are

20 useful pharmacologically active compounds which are suitable, for example, for
influencing blood coagulation (or clotting) and fibrinolysis and for the therapy and
prophytaxis of, for example, cardiovascular disorders, thromboembolic diseases or
restenoses. The compounds of the formula | and their physiologically tolerable salts
and their prodrugs can be administered to animals, preferably to mammals, and in

25 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 amount of at least ane compound of
the formula | and/or its physiclogically tolerable salts and/or its prodrugs in addition to

30 a pharmaceutically acceptable carrier.

The present invention therefore also relates to the compounds of the formula | and/or
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conpounds of the formula | can be determ ned, for exanple, in the assays
described below or in other assays known to those skilled in the art.
Preferred conmpounds of 10 the present invention are tho %00%0%5 whi ch
have a Ki < 10 NM particularly preferably :5 1 pM for factor ¥ta

I nhibition @i rﬂsgterm ned in the assay described below, and which

pref er abl Y A8¥f3(* substantially inhibit the activity of otHeVERI@USses

i nvol ved in coagul ation and fibrinolysi45relative to the inhibition of
factor VI [a (using the same concentration of the inhibitor). The
conmpounds of the invention inhibit factor 15 Vila catalytic activity either
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fibrinolysis or for the therapy or prophylaxis of the diseases nentioned
above or  effeatiyw,ameint ok ahipkst sns ceampornd &f e WMotz bing/raitenbydalrgicelbt t he

therapy apfbrable salts andor its prodrugs in addition to a pharmaceutically acceptable

carrier, i. €. one ar more pharmaceutically acceptable carrier substances (or vehicles)
and/or additives (or excipients).

20
The pharmaceuticals can be administered orally, for example in the form of pills,
tablets, lacquered tablets, coated tablets, granules, hard and soft gelatin capsules,
solutions, syrups, emulsions, suspensions or aerasol mixtures. Administration,
however, can also be carried out rectally, for example in the form of suppositories, or

25 parenterally, for example intravenously, intramuscularly 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.

30 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 being used in addition to



prophyl axi s of cardi ovascul ar disorders, thronboenbolic diseases or

restenoses. The invention also relates to the use of the conpounds of the
formula | and/or their physiologically tolerable salts d/or their
prodrugs for the inhibition of factor Vila or 10 for i ?ﬁ@éﬂ@ﬁﬂéﬁﬁﬁood

coagul at i oPgoskpri nol ysis or for the therapy or prophyl axi h
di seases nentioned above or below, for exanple for use in ?ﬁiﬁ&%&“ﬁ‘&/ and

prophyl axi s of cardiovascul ar di sorders46t hr onboenbol i ¢ di seases or
restenoses, and to nethods of treatnent aimng at such purposes including
met hods for said therapies and prophyl axes. The present invention
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In addition to the active ingredients of the formula | and/or their physioclogically
acceptable salts andfor prodrugs and to carrier substances, the pharmaceutical
preparations can contain additives such as, for example, fillers, disintegrants,

20 binders, lubricants, wetting agents, stabilizers, emulsifiers, preservatives,
sweeteners, colorants, flavorings, aromatizers, thickeners, diluents, buffer
substances, solvents, solubilizers, agents for achieving a depot effect, saits for

. altering the osmotic pressure, coating agents or antioxidants. They- can also contain
two or more compounds of the formula | and/or their physiologically tolerable salts

25 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
example, a highly potent compound with a shorter duration of action may be
combined with a long-acting compound of lower potency. The flexibility permitted with

30 respect to the choice of substituents in the compounds of the formula | aliows a great
deal of control over the biological and physico-chemical properties of the compouhds

and thus allows the selection of such desired compounds. Furthermore, in addition to
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5 and suppositories are, for exanple, fats, waxes, semsolid and |iquid
polyols, natural or hardened oils, etc. Suitable carrier substances for
the production of solutions, for exanple injection solﬁikpn%bepg &?
enul sions or syrups are, for exanple, water, saline, a oHolss d%ycerol,
pol yol s, sucrose, invert sugar, glucose, vegetable oils, etc. Suitable
carrier sWRoMsa®Es for m crocapsules, inplants or rods ar @CTEMI/8aPl e, 10
copol ymers of glycolic acid and | actic 4cid. The pharnmaceuti cal
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system is desired by the physician. A specific subject of the present invention thus

are the reduction or inhibition of unwanted blood clotting, in particular in an individual,

by administering an effective amount of a compound | or a physiologically tolerable

20 salt or a prodrug thereof, as well as pharmaceutical preparations therefor.

Conditions in which a compound of the formuia | can be favorably used include, for
example, cardiovascular disarders, thromboembolic diseases or complications
associated, for example, with infection or surgery. The compounds of the present

25 invention can also be used to reduce an inflammatory response. Examples of specific
disorders for the treatment or prophylaxis of which the compounds of the formula |
can be used are coronary heart disease, myocardial infarction, angina pectoris,
vascular restehosis; for example restencsis following angioplasty like PTCA, adult
respiratory disstress syndrome, multi-organ failure, stroke and disseminated

30 intravascular clotting disorder. Examples of retated complications associated with
surgery are thromboses like deep vein and proximal vein thrombosis which can occur

following surgery. In view of their pharmacological activity the compounds of the



t herapeutically or prophylactically active ingredients. 5 As inhibitors of
factor Vila the conpounds of the formula I and their physiologically
tolerable salts and their prodrugs are generally suitabh& qu ] 0 her apy
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depending on individual behavior it may be necessary to deviate upwards or
downwards from the daily dose indicated.

20 A compound of the formula | can also advantageously be used as an anticoagulant
outside an individual. For example, an effective amount of a compound of the
invention can be contacted with a freshly drawn blood sample to prevent coagulation
of the biood sample. Further, a compound of the formula | and its salts can be used
for diagnostic purposes, for example in in vitro diagnoses, and as an auxiliary in

25 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 Vilain a
substantially purified form. A compound of the invention can be labeled, for example,
with a radicisotope, and the labeled compound bound to factor Vila is then detected
using a routine method useful for detecting the particular |abel. Thus, a compound of

30 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 ar ex vivo.



compound of the invention can result, for exanple, in a cost saving as
conpared to other anticoagulants. 5 Wen using the conpounds of the
formula | the dose can vary within wide limts and, y and is
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condition is treated 10 or whether prophylaxis is carried out. An
appropriate dosage can be established usrng clinical approaches well known
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factor Vila activity in vivo, in vitro or ex vivo. 4 Novenber 2003 WO
00175'63 g%g/EPOOlO4 46 49 Furthernore, the conpoundgwof the formula I can
e

be us GERPY! i nt ernedi ates for the preparati O8f ot her conpounds,
in parti C!:U@Anﬁﬁrngpﬁ@{yleﬂﬁtﬁﬂ maceuti cal active pAph
L-Aspartyl Asp
{ert-Butyl tBu
Dichloromethane DCM
20 N,N'-Diisopropylcarbodiimide DIC
N,N-Diisopropyl-N-ethylamine DIEA
N,N-Dimethyiformamide DMF
Dimethylsulfoxide DMSO
N-Ethylmorpholine NEM
25 9-Fluorenylmethyloxycarbonyl Fmoc
L-Glutamyl Glu
N-Hydroxybenzotriazole HOBt
Pentafluorophenyl Pfp
Tetrahydrofuran THF
30 Tnfluoroacetic acid TFA
O-{{cyan{ethoxycarhonyl)methylene)amino}-1,1,3,3- TOTU

tetramethyluronium tetrafluoroborate



I ngredi ents, which are obtainable fromthe conmpounds of the fornula 1, for
exanple by introduction of substituents or nodification of functional
groups. 5 It is understood that nodifications that do n Lal ly
affect the activity of the various enbodi ments of thi sglhﬁgée]rﬁt?‘%r?r?bgre

I ncl uded wit.hi e invention disclosed herein. Accordingly, the foll ow ng
exanpl es %gmpﬁ%légded to illustrate but not linmit the pregéﬁgpqw‘?@éﬁt i on.
10 Exanpl es Abbrevi ations 15 Al yl oxycaebonyl All oc

L- 4- Am di nophenyl al anyl pAph L-Aspartyl Asp tert-Butyl tBu

Di chl oromet hane DCM 20 N, N - Di i sopropyl carbodiimde DI C

N, N-Di i S@(Dﬂxébé‘hﬂhﬁ@mwg@@l EA-ttbdthdhpRidhilhor mamyga PVF

D net hyl sul f oxi de, DMSO N- Et hyl nor phol i ne” NEM 25

9- Fl uor ei‘ﬁ“ﬁ%‘ﬂq{%ﬁ?%}ﬁtﬁonyl Fnoc L-Qutanyl G u N Hydroxybenzotriazol e
HOBt Pent af | uoropheriyl Pfp Tetrahydrofuran THE 30 Trifl uoroacetic acid
TFA O0-((cyan(ethoxycarbonyl ) net hyl ene)am no)-1,1, 3,3- TOTU

t et r anet Hylewrasrpaundseefthe ifounab deae eameadoaobding 20 @R MR O peptid2 50

O (7 %a%ﬂgﬁ?égh?gs, Foryéx)amlp!%,’ a3 har?ﬁet Iﬁ<terRlpo%t-gx;gt%b?ﬂj(#j-gm%-%%nzyi)amide

hexaf i uorophos
means that in the respective compound an L-4-amidinophenylalanyl unit is bonded
via a peptide bond to an L-glutamy! unit and that the o-amino group of the L4~
- amidinophenylalanyl unit carries an allyloxycarbonyl group, and that in the 1-position
of the glutamy! unit instead of a free carboxylic acid group an N-(4-

10 . aminobenzyl)carboxamide group is present, i. e. that the respective compound has
the following structural formula.

NH
HN

H O
\\/\O’J%O O,l/\/: NH

G~ OH

2

15 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

20 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: Alloc-pAph-Glu-{4-aminobenzyi)amide

25 a}(S)-2-Allyloxycarbonylamino-3-(4-cyanophenyl)propionic acid

{
:



PCT/ EP00104846 The conpounds of the fornmula I are named according to the
rules of peptide 5 chem stry. Thus, for exanple, a nane |ike

Al I oc- pAph- G u- (4-ani nobenzyl . )anide neans that in the,yg ' conpound
an L-4-am di nopheny[al anyl unit is bonded via a pepti déhﬁ’ggﬁg%ﬂoé@r?
L-glutanyl unit and that the a-am no group of the L-4- am di nophenyl al anyi
uni t carr Mx0®EIIAI | yl oxycar bonyl group, and that in the 1Po@&iPod/apdé of t he
glutanyl unit instead of a free carboxyyic acid group an N-(4 10 . amno
benzyl ) car boxam de group is present, i. e. that the respective conpound has
the follow ng structural formula. NH HZN HN O o O OH NH2 15 Wien in the

final A ti
heid or ARulbetdlin &Y ShE R v SR Re Rt B e el et bl 2rg Mos ' ©
egpl oytemscgéné e WR¥E ead eﬁ;hlstadt%ol ;\)A?rﬂﬁpntamtmhemgm zscﬁrgh qomm\_mq:) purified by
CFOFYB.OLY ‘1})/ usmganeuen I C cont al ne %ic an@cﬁl ,Ir}iigﬂa
cases Fiate i 228 lal fioxansouas slowly arded ahp RS ThPrikeRi FIE BY o
freeze- diydifiGn BF "PRQ%QF? h&ﬁ&%ﬂ?ﬁﬁl@ﬂoa Qs mea%@rh nﬁﬁh 1B drRbidtoRrasanpl et el y
in the formof a salt the acid used, for e@{gtﬁm In the formof the

aceti & add-@zantel) the-urnlpctme veasetxteacied witb AIGM agiugous layer was

Al | oc- pAzFaFﬁeH oo c))ani‘rféepéﬁgﬁt)gtneﬁv?s dissplved in DC

(S)-2-ATyl'oxycarbony am no- 3- ¢ 4- cyano propionic acl ciPeﬁovenber 2003
WO 00/ 75(!\7&8@2‘)’/&155(&9’&@@8;1& Bie reddispemsirearysializéd grof eR@t/patblpuot

(S)-2- am o onic acid i 50 of water was
adj ust ed ?'&z'ﬂﬁ ﬁfﬁqgﬂ/k&%ﬁ‘e %O'B ?chﬂgr%#f +1)al | yl chl or of or mat e
in 225 mM of dioxane was slowy added at 0 to 5C (pH kept at 8 by addition

of 1 N Na r conpletion of the reaction (thin | ayer chr t ography 5
(TLO L ohL {9V AlkExasAtPan B dxthr SR DETTIEPDERF HTEPHE ARETULT Gy or i

acidifi eFlycﬁ:%cﬂlérﬁeQ(AYI’oEJE)AﬁH—Q%ZH;rH?dr%EﬁBhHé} ate was dissolved in DCM dried

Dried gaseous hydrochloric acid was passed through a solution of 15 g (0.055 mol)
of (S)-2-allyloxycarbonylamino-3-(4-cyanophenyl)propionic acid in 200 ml of ethanol.
After 5 h the mixture was kept overnight at 0°C. The solvent was evaporated and the

15 residue was freated with 250 mi of a 3M solution of ammonia in ethanol for 12 h at
room temperature. The solvent was evaporated and the residue was washed with
DCM and crystaliized with ether to give 17.5 g (90%) of the title compound. MS 320.3
(M+1)*.

20 c) (S)-2-Allyloxycarbonylamino-3-(4-carbamimidoylphenyl}propionic acid
hydrochloride (Alloc-pAph-OH hydrochloride)
17 g (0.048 mal) of (S)-2-allyloxycarbonylamino-3-(4-carbamimidoylphenyl)propionic
acid ethyl ester hydrochloride was treated with 400 ml of half-concentrated
hydrochloric acid for 3 h at room temperature. The solvent was evaporated (<30°C)
25 and the residue stired with ether. Yield 15 g (95%). MS 292.2 (M+1)".

d) Alloc-pAph-Glu(OtBu)-OCH3; hydrochloride

To a solution of 1.3 g (3.97 mmol) of Alloc-pAph-OH hydrochloride and 1.0 g (3.97

mmol) of H-Glu(OtBu)-OCH3 hydrochloride in 15 mi of DMF were added 1.63 g (4.96
30 mmoi) of TOTU and 1.14 g (9.9 mmol) of NEM. After 5 h at room temperature the

solution was poured into 150 ml of brine and extracted with DCM. The organic layer



(Na2SH4) and evaporated. The residue was recrystallized from

et her/ petrol eum benzine to give 31 g (51 %9 of the title conpound. M5
275.1 (M+1)+. 10 b) (S -2

Al l yl oxycar bonyl am no- 3- (4- car bam m doyl phenyl ) pr opi oni %Ngg?'ab%rt%ofls ester
hydr ochl or{@aofz8l7h 0Cc- pAph- OC2H$ hydrochl oride) Dried gaseous hydrochloric
aci d was passed through a solution of 15 g (0.055 nol) of PEEFEW04846

| yl oxycar bonyl ami no- 3- (4- cyanophenyl ) pr&i onic acid in 200 mi of ethanol.
After 5 h the m xture was kept overnight at 0C. The sol vent was evapor at ed
and the 15 residue was treated with 250 ml of a 3Msolution of ammonia in
ethanol M@s driech(Na2SQ.panttesaperaditegivd e7 §EBVH)of I8s tigy apMpated aed t he
resi due \%ﬁi\/ﬁaf;? with DCMand crystallized with ether to give 17.5 g
(90% of thé title conmpound. M5 320.3 (M+l)+. 20 c)
(S)-2-Allyloxycarbonyl am no- 3- (4-car bam m doyl phenyl ) propionic acid

hyd hl ori | og, - h- OH hyd hlorid 17 0. 048 I f
(é)[g?al Feg): %éog%géw(ﬁﬁg%oét(i- _E:g(r:ba?ri“m ?zjoyl pﬁeglyl )prog?oali g aci d et hyl
ooy o7 O AR AL S 4 D180POP S BN ARDEEE LR S, o

hydrochl oric acid for room t'enper ature.
(<300) 250Jmbot water wsireltreatad wite 8. 161 9 (8. 81reol) oFilitiom Iy dyoxi@é WanokpdR92, 2

M+1) +. | z - drochl Qride T | .3
(3 07 ol o P ee Il B PR ls el diecBiogive il tiasky ° ©
H G u( O Bl fheOiiHs coipdoaed | MBi4TF .5 (M5 nl of DVF were added 1.63 g (4.96 30

nmml) of TOTU and 1.14 g (9.9 nmmmol) of NEM After 5 hat room tenperature
the solution was poured into 150 m of brine and extracted with DCM The

organig FpRsc-ANIGITIEIBUTPEIMRoReRRdRiR2 PCT/ EP00104$46 was dri ed
(Na2804?w:'and evapor at ed t(%Q%i ve 1. 7883(811 % of the title conmpound. MS
Q

4|9|1. 2 (D a solufion f B g i 2@:11@['(139 CPABNGIR(QIRG-QR antb1 3 piof0.12 f
Al | oc- Yo i deni E 50 t
ter o't et B Smobh Sy Rl SO ot Rr g [ yehel. "

After 3 HQTd angl ent(Ov@smmeaionfENrd 3t@eAftes i B heatferz@ntperatdrs thegi ve 1. 25
g (829 s%ivetntﬂgvag'rénln%vgg @8%@%1 %’8 o?’?h7é étle( cl\:/ér%?agt]nd which was used for the

15 next step without further purification. MS 581.4 (M+1)".

9} Alloc-pAph-Glu-(4-aminobenzyllamide
150 mg of Alloc-pAph-Glu(OtBu)-4-aminobenzylamide was treated with 1 mi of 90%
TFA. After 12 h ethyl acetate/DCM/methanot was added and the precipitate was

20 filtered and dried to give 55 mg of the title compound. MS 525.3 (M+1)".

Example 2: Alloc-pAph-Glu-{3-aminobenzyi)amide

To a solution of 30 mg (0.064 mmol) of Alloc-pAph-Glu{OtBu)-OH and 8 mg (0.064
25 mmol) of 3-aminobenzylamine in 5 m! of DMF were added 21 mg (0.064 mmol) of
TOTU and 8 pl (0.084 mmol) of NEM at 3°C. After 12 h at room temperature the
solvent was removed and the residue was treated with 1 ml of 90% TFA. After 8 h at
room temperature ethyl acetate was added and the precipitate was filtered and dried
to give 30 mg of the title compound. MS 525.4 (M+1)".
30

Example 3: Alloc-pAph-Glu-{2-(4-aminophenyl)ethyl)amide



10 f) Alloc-pAph-3d u(Q Bu) - (4-am nobenzyl )am de To a solution of 56 ng
(0.12 mol ) of Alloc--pAph-J u(QBu)-0OH and 13 pl (0.12 mml) of

p- am nobenzylam ne in 10 mM of DV were added 39 ny (0 L% %03 TOTU
and 15 pl (0.12 mmol) of NEM at 3C. After 12 h at roomterrpera urethe

sol vent was renoved to give 0.15 g of the title conpound which was used for
the 15 néf)(f)ﬂ%%wvm'thout further purification. M 581.4 (ddaBPoogxs4s

Al I oc- pAph- G u- (4- ani nobenzyl ) am de 15@g3mg of

Al l oc- pAph-d u( QG Bu) - 4- am nobenzyl am de was treated with 1 ml of 90% TFA
After 12 h ethyl acetate/ DCM net hanol was added and the precipitate was 20

Z ol edﬁ%ﬁiﬁgiﬂgﬁo %};ﬁ %ﬁﬁ@ﬁé@?é@ﬁ%ﬁé@%ﬁ@%@u%sneﬁ@%@ié%%) |

0. 064 mmrhpi ) amnnp ylarB ioH andf BME @684ed Z5rffgl{) 3%

5 o U SRR} Al (06T e Dot N A o Biet A2 BAAPERG t ne | salvant
vas renovegpaniuldifeBRcAtiGaveemblisabad tmefr@s;&uéma%ftre%‘%e/a With- 1 m‘ttoffao% h at

roomtenperature ethyl acetate was added and e precipitate was ltered
and dr Ped FA B gbraes ismpareture ethyl esaiste M@S a@@z&mtheml@wpﬁa@“&iarrpl e

53 po LEREreLELabEl (SR aBHa SN EITUONBNAE g et 003 VIO 001 ToL72
Al'l oc- pAph- GIu(OcBu)h OH and 8.5 pl (0.064 mml) gfjed )1 (0.064 rmmol)
2-(4-

of(TO'all'S %f‘)?‘g %—gg\nmpﬂa&d%o&%ﬁ g 12 hat pgom t enper at ur e
t he sol vent was renoved and the residue was treated with 1 m of 90% 5 TFA.

Af ter 8 hl' roomtenperature ethyl acetate was added and the pre itate
was fl |té°r%&°&+tian&f 586"963%%81@@) AEAbPC-PReNGI QR oY and. 14m @98

M+1) +. | ¥ 2o
gol uzl on of GQ S %3@8%1%?)8(112 ﬁmﬂbﬁtﬁﬁl@%@& %& %W-T"%&Olgazqmﬂ?g 064
mmol ) of & TOH ﬁy\dﬂ&@tﬂ@ ﬁiﬁl@ma@f NEN atrﬁ"Gf Ath:1 [brad racddmperatyrg (he64

mol ) ofg »gl:ﬁ“%@qeljngv% af'\g tﬂgﬁem ')vag re'g@é % thqc%hl éi é@% TJF%'-\.h&Iterr SRBt

t enper at (e
room temperature ethyl acetate was added and the precipitate was filtered and dried

15 to give 45 mg of the title compound. MS 542.4 (M+1)",
Example &: Altoc-pAph-Glu-(2-aminobenzyl)amide

To a solution of 59 mg (0.124 mmol) of Alloc-pAph-Glu(OtBu)-OH and 15 mg (0.124
20 mmot) of 2-aminobenzylamine in 1.5 mi DMF were added 41 mg (0.124 mmol) of
TOTU and 28 mg (0.248 mmol) of NEM at 3°C. After 12 h at room temperature the
solvent was removed and the residue was treated with 1 ml of 90% TFA. After 8 h at
room temperature the solvent was evaporated and the residue purified by HPLC to
give 1.5 mg of the title compound. MS 525.4 (M+1)".
25
Example 6: Alioc-pAph-Glu-{({RS)-2-amino-9H-flucrene-9-yl)amide

To a soiution of 60 mg (0.126 mmol) of Altoc-pAph-Glu(OtBu)-OH and 34 mg (0.126

mmol) of (RS}-2,9-diamino-9H-fluorene in 5 mi DMF were added 42 mg (0.126 mmol)
30 of TOTU and 32 pl (0.252 mmol) of NEM at 3°C. After 12 h at room temperature the

solvent was removed and the residue was treated with 1 ml of 90% TFA. After 8 h at



sol vent was renoved and the residue was treated with 1 ml of 90% TFA. After
8 h at roomtenperature ethyl acetate was added and the preci pi t at e- was
filtered and dried 15 to give 45 ng of the title conpo;f_

(Mt1)}. Exanple 5: Alloc-pAph-d u-(2-am nobenzyl)am de To 3 so?u |on of 59
ny (0.124 wombys9f Al oc- pAph GQu(QBu)-OH and 15 ng (0.124 20 mol) of
2-ani nobenzyl anine in 1.5 DVF were added 41 ng (0.124 mhbrf W“‘WF@TU and
28 ngy (0.248 mmol ) of NEM at 3C. After 3 h at roomtenperature the

sol vent was renmoved and the residue was treated with 1 ml of 90% TFA. After
8 h at roomtenperature the solvent was evaporated and the residue

purifi ed rogmHRIQeraturg ety hobtaty wafs ddued and theonepipitath whSikd2dbaridMribdt. 25
Exanpl e - QU ((RS)-2-am no=9H-f | u rene9y|)amde To a

sol ut i onG‘Bﬁélog‘rc’ra%(%ﬁéﬁﬁ%wg%“ﬁ%%%?pw L{ Ot Bu)-OH and 34 ngy (0.126
mmol ) of (RS)-2,9-diamno-9H-fluorene in 5 M DW were added 42 ng (0.126
nmol ) 30d-$f TﬁTL% %d 32 p 0.252 mmol ) of NEM at 3C. After 12 h at room

t enper at UrERHE PG@&PIMQLJ(%WC@WWIWW@BFOQMBEWtreat ed with 1 ni
of 90%TFA. After 8 at 4 Novenber 2003 WO 00/ 75172 54 PCT/ EPOO/ 04846 room
f () f h nb / / /

tenperature ethyl acetate was added and the preC| pitate was filtered and
dried t®@ —Eﬂwowcargoof/iamaopmpyermoepound MS 598.7 (M+l)+ Exanple 7:

Al |

5 Bt howyold BeufiSneh O IR LM R BB SRt Bation Shigopmnyiamie jn g
3-tert- bmf;mbmmmem mmbgwlwm r\ms ad@ecma so@fuo%vloas)ﬂg %39 nﬁinbl%o?
nmol ) of %EI\{IeC\?? %dedasolutlono 9 mmol) of “ethy

chl or of or§TBY'EYHOPMAIR N Brh of HeMy Aftgr R“zﬂ%@@?ﬁ@é‘?ﬁ%@%‘t’%ﬂ’@ WH@U"#IV)@%re
was 1Q O\Naﬁé&(édfw’tmwé?éreéncﬁaﬁe@i rTl'?éjsoIU_@r?t @Qé é?ﬂ%orﬁ%ﬁ:{ §W f;c)iﬁ equl the

residue was stirred with 5 vent was

evapor at edlines! Withye . T&%{Qo%hé\fterﬂl o tfm) ﬁpl@antdwamma@d(tmglgeo 6y of

Al I de 15 T | ut f 59
(0. 124" Ty e M e YOI G Bne 36 g (0. 124" om0

b) AIEOC—pAph—GIQ—(&ethoxycarbonylaminopropyl)amide

15 To a solution of 53 mg (0.124 mmol) of Alloc-pAph-Glu(OtBu)-OH and 16 mg (0.124
mmol) of 3-ethoxycarbonylaminopropylamine in 1.5 ml of DMF were added 41 mg
(0.124 mmol} of TOTU and 28 mg (0.248 mmol) of DIEA at 3°C. After 12 h at room
temperature the solvent was removed and the residue was treated with 1 ml of 90%
TFA. After 8 h at room temperature the solvent was evaporated and the residue

20 purified by HPLC to give 1.4 mg of the title compound. MS 549.2 (M+1)".

Example 8:  Alioc-pAph-Glu-((R)-1-(3-aminophenyl)ethyi}amide and
Alloc-pAph-Glu-{(S)-1-(3-aminophenyl)ethyl}amide

25 a) (RS}-3-(1-Aminoethyl)phenylamine hydrochioride
A mixture of 0.69 g (5.123 mmot) of 1-(3-amino-phenyl}-ethanone, 0.43 g (6.15
mmol) of hydroxylamine, 0.50 g (6.15 mmol) of sodium acetate and 15 ml of ethanol
was heated at 80°C for 8 h. The solvent was removed and the residue was
distributed between water and ethyl acetate. The organic phase was dried, filtered
30 and the solvent was evaporated to give 0.53 g of the oxime (MS 151.2 (M+1)"). 0.53
g of the oxime was dissolved in 100 m! of methanol and hydrogenated in a Parr

apparatus at room temperature. After 2 days the mixture was filtered through celite



mol ) of 3-ethoxycarbonyl am nopropylamne in 1.5 mM of DW were added 41 ng
(0.124 mmol ) of TOTU and 28 ng (0.248 mmol) of DIEA at 3C. After 12 h at
room tenperature the solvent was renoved and the re5|d_;_T| \\/!\Ig.r% LI oa ged W th
I m of 90% TFA. After 8 h at roomtenperature the sol ven < ev por at ed
and the residue 20 purified by HPLC to give 1.4 ng of the t|tIe conpound.
M 549.2 MKR¥9517%xanpl e 8: PCT/EP00/04846

Al'i oc- pAph-d u- ((R)-1-(3-am nophenyl ) etdgyl ) am de and

Al l oc- pAph-d u-((S)-1-(3-am nophenyl)ethyl)am de 25 a)

(RS) - 3-(1- Am noet hyl ) phenyl am ne hydrochl oride A m xture of 0.69 g (5.123
mol ) of add (e chWéﬁt\OQ@éVéﬁ)or%létﬁ'T%@&esﬂiu‘éauﬁs éﬁré‘c?wntﬁ“@t’r‘nér s%iurgtééi" Wiy | am ne,

0.50 g (6.15 mMmmol) of sodium acetate and 15 of ethanol was heated at
80C for BYGrogeRen 1d¢eﬁhemvemmeejfwtﬁﬁéo givei 4148 ovefdhe tifle compauiad

bet ween mg—g N ﬁt)hyl acetate. The organic phase was dried, filtered 30
and the sol vent ‘was ‘evaporated to give 0.53 g of the oxine (M5 151.2
(ML) +). 0.53 g of the oxine was dissol ved in 100 m of methanol and

hydr ogen r.aius_at oo ure, After 2 days the
e orie o1 fl‘\{‘ ?%P@%i”‘f‘ﬁﬂ”?@‘g 1 e Roph RO B8 S 00175172 ok
PCTI EPOO/ 0484A|lwdmpheels.pd(85=—nt Mnapﬁéﬁylﬁbmlan’f e residue was stirred with

et her sa.%,urat d WItP gzn chl oride. The solvent was evaporat ed to gi ve
0,46 o of eividh o 59 AL 24 meRpl3 0F AllogRABR-Cls{ Giu)-O1 and 18 mg (6125

Al'l oc- pAgiin %F(%—S%ﬂa?mﬁﬁbﬂ@ﬁﬁ%ﬁéﬁﬁr{y i) S SEDRiEwere added 41

Al | oc- péﬁ% -am nop )) et hyl am de a so utlon(“)]t 59 ny
(0.124 F?‘fﬁ?fﬂ%l)lq\ia'i}(i'mbﬁn@l?t&(m )24@4mm¢@ I DA e(tds"g:zaﬁenﬂralh)atmoom

ol 70 ferARsRRI e BB WB T Bl Bl bactife WRG SraRPNA Y Mler o 27
t ]Eamsgcry at III'F& Nte; B8di amaimr pﬁaﬂeﬁ?gslﬁgwaemm@aﬁﬁmmd mgs/redld\ragtg 1arr?d
Che rosi BTed by Pl b Gveid Cmd SRS s amat eS Bodd bedldand b Bis 80
(Mr1) +)  drstdreSmesg II0fVS et gepgmer 11 (M5 539.2 (M+l)+) 15 Exanple 9:

Al | oc- pAph-Q3 u- ((R) - 1-(4-am nophenyl ) butyl )am de and
Al'l oc- pAph-Q u-((S)-1-(4-am nophenyl ) butyl)am de

15 Example 9: Alloc-pAph-Glu{(R)-1-(4-aminopheny!)butyl)amide and
Alloc-pAph-Glu-{(S)-1-(4-aminophenyl)butyl)amide

(RS)-4-(1-Aminobutyl)phenylamine was synthezised analogously to the procedure
described in example 8, starting from the corresponding ketone.To a éolution of 60

20 mg (0.126 mmol) of Alloc-pAph-Glu(OtBu)-OH and 24 mg (0.121 mmol) of (RS)-4-(1-
aminobutyl)phenylamine in 5 ml of DMF were added 42 mg (0.126 mmol) of TOTU
and 32 pl (0.252 mmol) of NEM at 3°C. After 12 h at room temperature the solvent
was removed and the residue was treated with 1 ml of 90% TFA. After 8 h at room
temperature the solvent was evaporated and the residue purified by HPLC to give 3

25 mg of diastereomer | (MS 567.3 (M+1)*) and 3 mg of diastereomer Il (MS 567.3
(M+1)").

Example 10: Alloc-pAph-Glu-(3-(3,5-dichiorobenzenesulfonylamino)propyl)amide
30 a) N-(3-Aminopropyl)-3,5-dichlorobenzenesulfonamide

1,3-Diaminopropane (6 g, 81.5 mmol) was dissolved in 45 mi of 1,4-dioxane, and at
15-20°C a solution of 3,5-dichlorobenzenesulfonyl chloride (2 g, 8.15 mmoal) in 5 mi of



(RS)-4-(1 - Am nobutyl ) phenyl am ne was synt hezi sed anal ogously to the
procedure described in exanple 8, starting fromthe correspondi ng

ket one. To a solution of 60 20 ng (0.126 mmol) of Alloc- ﬁg n% 52(8‘%§u) H
and 24 nmg (0.121 mol ) of (RS)-4-(1- am nobutyl)phenyl am ne N

wer e added W@ oogsigD. 126 nmmol ) of TOTU and 32 pl (0.252 m‘rgJ nEM;at 3C
After 12 h at roomtenperature the solvent was renoved an (%Tﬁ%go?}:m due was

treated with 1 m of 90% TFA. After 8 h&%&t room tenperature the sol vent
was evaporated and the residue purified by HPLC to give 3 25 ng of
di astereonmer | (MS 567.3 (Mtl)+) and 3 ng of diastereoner 11 (MS 567.3

(M1) +) . Edatipikend uas siowly added over 3 hours under stirring. Stirring was continued at

Al'l oc- pAph-Qd r(\,;\% ?@ché robenzenesul f onyl am no) p yl )am de 30 a)

N- ( 3- Ani nomﬁ%?e W PERT SS‘BHF&%}?JQUP?%Hé@ﬁ’m@tQ“@SEﬂlt&ﬁﬁ?ﬁﬁﬁlﬂﬁﬁdh@ (6 g,
81.5 Mol jiltrals cOhSHMNES i Tack. mheqéa&ué“%ls%ag&itga%%en L ffefueghtt ' on

of 3, 5-di chl orgbenzenesul fonyl chlorid
Novenber Y83 WW@%E’@'%@@@WEWW@ haginesame subistesfiltarey amdded

over 3 F0g4 r j Logm temper at ure.
After 30 hoﬁ%ﬂ%ﬁéed ?{O\Férrcgjg ntgry ee?%’ el grgs SR 'ﬁg{%”apjg’%orﬁg LAY (HRESTR WES at e
concent r aPedfigchby &RLE tdrweldrﬁi'ﬁ ltdlgle\hm tltﬂe sbmpbuhe ds TFAesin(MEPE3.@cet at e

and wate s se w th npgnesi um sul f at e,
filtered SagH gﬁconcg.‘glltc?fatkl cPrPﬂ ‘9980 ‘gfrbggy'oa“get gnd featgdveih aml 750
my of thi ef dmlteﬁ Ipatassﬂﬁn c@ﬁyohfateeﬁblbuod'ﬁtt@ érgab{rb%?er(sﬂés 8pahtdd arikh! | €

corrpound TEA s %%{I\‘/B 283. 0 ? his product was

di ssol ved Hed Heted dﬂaaﬁﬁ%éﬂ%%hﬁﬂ_@ e tige amingt ed pot assi um
carbongg e soI ution. The organic layer was separated, dried, filtered and
concentrated in vacuo to yield the TFA free title amne. 10 b) Al oe
pAph- @ u- B} ‘ﬁUQC'BAth(HH&-&QéiﬂQIGh@swdmmbamﬁmbammp}ﬁré:wﬂaﬂmde

N 1 oo pAp i igrEoR e BFBESEBBSUPIRIEE: nf, el RiSedyete. s
pnol ) wer g;lu(mtegbmiaﬁi g m9219d5 Lm‘lolaiaihd IH(BBNﬁWr@teC(Q S @BdnEiMyvetdien DI G (6
Peekond” abioboleR g3 Ao Hiihe 2o AR o R B i Pl
puri fi€d bgidéde@tércstWﬁ;} fdr 8.tbamd s@indiriover the weekend at room temperature the

solvent was removed and the residue purified by HPLC to yield 6.5 mg of the

coupling product. This was stirred in 4 mil of a 1:1 mixture of TFA and DCM for 2 h.

After standing ovemight the solvent was evaporated and the residue was dissolved in

DCM. After evaporation of the solvent the residue was purified by HPLC and

20 lyophilized to yield 3.5 mg of the title compound. MS 685.4 (M+H)*.

Example 11: Alloc-pAph-Glu-{3-((naphthalene-2-sulfonylamino)methy!)benzyl)amide

a) Naphthalene-2-sulfonic acid (3-aminomethylbenzyl}amide

25 o,«'-Diamino-m-xylene (24 g, 176 mmol) was dissolved in 50 mi 1,4-dioxane, and at
15-20°C naphthalene-2-sulfonyt chloride (4 g, 17,6 mmol) dissolved in 50 ml of 1,4-
dioxane was slowly added over 3 hours under stirring. Stirring was continued at room
temperature. After standing overnight the formed precipitate was filtered off and the
filtrate concentrated in vacuo. The residue was distributed between DCM and water.

30 The organic layer was separated and washed with water and 1 N HCL. The oily layer
formed between the organic and aqueous layer was separated. It solidified on

standing. Tr]is solid material was treated with ethy! acetate, sucked off and washed



coupling product. This was stirred in 4 m of a 1:1 mxture of TFA and DCM
for 2 h. After standing overnight the sol vent was evaporated and the

resi due was dissolved in DCM After evaporation of the IVveg ﬁbs resi due
was purified by HPLC and 20 |yophilized to yield 3.5 ng"of ‘TRESHT{Pe
compound. MS 685.4 (M+H)+. Exanple 11:

Al | oc- pApRYXPUSEB- ( (napht hal ene- 2- sul f onyl ani no) met hyl ) be FEIBPAHP4346 a)
Napht hal ene- 2-sul fonic acid (3-am noneghyl benzyl ) am de 25 cf

ce-Di am no-m xylene (24 g, 176 mmol) was dissolved in 50 m 1, 4-di oxane,
and at 15-20C napht hal ene- 2-sul fonyl chloride (4 g, 17,6 mml) dissol ved
in 50 m,, I

Stirring vvaséyj)lntl nue %r@%@uﬁ]@e&s%gfﬁtﬁwﬁfgg%g@qﬁ Wﬁg{%@%‘f‘%l{’g t the

f or med pr&fbopaleatoéjtms'fhe lateeeds ed:lbtle:mdiastmdrmted ﬂ"mEetlmso.am etityed in
vacuo. The . .resi da istributed betwee BCI\/I and wa {;aet organic

| ayer weR“daFary aﬂ'a W&Qr&fﬂaﬂfﬂﬁ‘a\%ﬁ é’rer% ged ONenaagn?ﬁw"w Fayer
formed batereeantteneedivdbs (@ Pididg 2epbstheaiter comfSosrrp S Bed.3 (NM+ayl i di fi ed
on standing. This solid material was treated with ethyl acetate, sucked
of f aRd washed 4 Novenber 2003 wo 00/ 75172 57 PCT/ EP00/ 04845 with et hyl

acet at e. )T Rgod-BA bm@usm n@Eﬁ&Qté’rﬁa@.’z lsmfttﬁtlsﬁq. %&ﬁﬁfd&&yﬁ%ﬁh&m assi um

carbonate sol ution. The ‘aqueous sol ution was xtrac ee tines with
ethyl ablephthelernend-sulienic anidi (Seamiopgwtiidberydlemide (8 mis, i23d4 pow), Adgaesi um

sul ate, pAhIABIGE IS CRIGEM A% ) b VShehyhraatoho! B8 ol rhbf epgPound
ﬁ\lgl ﬁf piﬁ@llss&/ad (ir|3f2(n(drtﬁﬂht th:&lgﬁe 2f DMH ??:E?Mnﬁ?mmgl(ﬁmmhh?gﬁﬁas I
AT odt oA AR sEep e Hreones GRceItH FeBrOHed 8 CoRppeth s

prol ) Weé;@amﬁ!eSﬁP' gha@at%nre? avef7.8 g 8f et Cofbodhd 19 F2BMmFagn DI C (6
pl, 39 prnol) was 1 ad ed. Aiter 3 hthe reaction m xture was concentrated

and treated as described in exanpl e 10. Lyophilization gave 7.6 ng of the

A | og- oroRatRfe 1A A IR cobiiB et ithiazol 2oy amids

Froc- d u( G Bu) - (4 car banoyi met hyl t hi azol -2-yl )am de To a solution of 1.24 g

6735 1508 ERleet RO B B amRl RelupiaBl pSaiffie 108 20098 2, sofution of

To a solution of 1.24 g (2.1 mmol) of Fmoc-Glu(OtBu)-OPfp in 10 ml of DMF was
added a solution of 0.33 g (2.1 mmol) of 2-(2-amincthiazol-4-yl}-acetamide in 10 ml

of DMF over a period of 15 min. After 2 days at room temperature the solvent was
evaporated and the residue was washed with ether to give 0.86 g of the title
20 compound. MS 565.4 (M+H)".

b) H-Glu(OtBu)~(4-carbamoylmethyithiazol-2-yl}amide

A solution of 0.86 g (1.52 mmol) of Fmoc-Glu{OtBu)-(4-carbamoylmethylthiazol-2-

yl)amide in 5 ml of DMF/piperidine (1:1) was stirred for 3 h at room temperature. The
25 solvent was evaporated and the residue was filtered through celite to give 0.37 g of

the title compound. MS 343.4 (M+H)".

¢} Alloc-pAph-Glu<{4-carbamoylmethylthiazol-2-yl)amide

To a solution of 50 mg (0.17 mmol} of Alloc-pAph-OH and 38.1 mg of TOTU in 10 ml
30 of DMF was added 58.8 mg (0.17 mmol) of H-Glu{OtBu)-(4-carbamoylmethylthiazol-

2-ylyamide and 21.8 pl of NEM. After 24 h at room temperature the solvent was

removed and the residue was distributed between an aqueous solution of NaHCO3



of DMF over a period of 15 mn. After 2 days at roomtenperature the

sol vent was evaporated and the residue was washed with ether to give 0.86
g of the title 20 conmpound. MsS 565.4 (M-H)+. b)

H G u( Qt Bu) - (4- car baroy! et hyl t hi azol - 2-yl ) ani de A sol uf "S¥BPEFHE ¢ (1 52
mmol ) of Frreeo@siz Ot Bu) - (4- car banoyl met hyl t hi azol - 2- vyl )am ’ﬂl"ﬁ ?48%
DVF/ pi peridine (1:1) was stirred for 3 h at roomtenperature- Y

sol vent was evaporated and the residue Wb filtered through celite to give
0.37 g of the title conpound. M5 343.4 (MtH)+. c)

Al'l oc- pAph-d uL( 4-car banoyl nmet hyl t hi azol - 2-yl )am de To a sol ution of 50 ng
(0. 17 mmﬁb"d ethyhereiate Ajte @idaaitipiBaselwag mbdmedmmmporﬁedﬁh%lm

2-y1) am a8 eando T TR ueRpe et TPA S50 iy SRod AeBlmpanat el EFlsrai vent
was renoweds added hadrtr&spctwpwmg whsSiitarog te wE@Q"R@%ﬁHe%@I@%@H@oﬁHBWBO” of
NaHCO3 4 %lgéin&gr 2003 WO 00/ 75172 PCTI EPOO" 04846 58 and et hyl acetate. The

organic p drled filtered and evaporated. The residue was stirred
for 16 1 with 0.6 m of TFA. 50 m of ethyl acetate and 10 ml of ligroin
wer e added and the reC| itate was filtered to give 59 ng of the title
conpound. EXMPESH3:Allgaasrh- QHutamine-2-ethylpyrimidin-5-yimethyl)amide

Al'l oc- pAph-d u- (4- am no- 2 met hyl pyri m di n-5-yi net hyl )am de To a sol uti on of
53 ng (0.11 nmol) of Alloc-pAph-3 u(QtBu)-OH and 15 ng (0.11 nmol) of

? am no- 5Tard spivtiarhgf szzmge(omrl prynmiUmﬂAhec-lpnpﬁ @Ih(@iBLE?I\GWcBﬁid@G(@ 7 10 ngy
0.115 Qry a roomtenperature
the sol vermaler Fah0Ea-amiPhe Py sdrauEy RGidion & ) oM orBac0UTEA

After B0 mnga0.T1ONME)PETETUr enet ayl oamgmbwc S;Qﬂ@éropﬁﬁ% r@d?ﬁ' té?ﬁf:&%ﬂ% ver e
added and the reC| itate was filtered to give 46 ng of the tit

conpound. TigSAYeNty avedanghawssiiupawas freated with 1 ml of 90% TFA_ After 8

Al I oc- pApR aﬁ?@om(té’mg@d?%eélﬁw é@é&@eﬁg‘&@p&ﬁl %@H?@?@E@g\vam 2ddo zgn ) Of

Al |l oc- pAph- CH and
hydr ochl oPfegpiiate yamﬂt@rednglmﬂé rag @é thesMergompOund VIBrE11).3 (M+TpTU and 60
pl of NEM at 3C. After 12 h at roomtenperature the 20 solvent was renoved
and the residue was treated with 1 m 90% of TFA After 8 h at

15 Example 14: Alloc-pAph-Asp-(3-aminobenzyl)amide

To a solution of 50 mg (0.153 mmol) of Alloc-pAph-OH and 50.3 mg (0.153 mmol) of
H-Asp(OtBu)-3-aminobenzylamide hydrochloride in 5 ml of DMF were added 50 mg
(0.153 mmol) of TOTU and 60 pl of NEM at 3°C. After 12 h at room temperature the

20 solvent was removed and the residue was treated with 1 ml 90% of TFA. After 8 h at
room temperature ethyl acetate was added and the oily precipitate was separated
and freeze-dried to give 82 mg of the title compound. MS 511.3 (M+1)".

Example 15: Alloc-pAph-2-Aad-(3-amincbenzyl)amide
25



roomtenperature ethyl acetate was added and the oily precipitate was
separated and freeze-dried to give 82 ng of the title conmpound. MS 511.3
(M+1) +. Exanpl e 15: All oc- pAph- 2- Aad- ( 3- am nobenzyl )amg 25 ér%)\ﬁ nmber
2003 WO 00/ 75172 59 NH NH2 OH PCTI EP00/ 04846 To a sol ution or 1 (0. 305
mol ) of All oc- pAph- OH hydrochl oride and 139 ng (0.305 mml) of
H 2- Aad( O®opefa7am nobenzyl ) am de hydrochl ori de in 5 nl ofcEbfecmsmer e
added 128 ny. (0.389 mmol ) of TOTU and 138 of NEM at 3C. After 16 hat
roomtenperature the solvent was renoved“and the residue was treated with |
m 90% of TFA. After 8 h at roomtenperature ethyl acetate was added and
the precipitate wRﬁ_éfi |tered and purified by HPLC and | yophilized to give
43 mg of the title onpound. Ms 539.2 (Mtl)*. 10 Exanpl e 16:
am nobenzyl )am de 50 ng (0-153 mmol ) of

' de and 75 ng (0. 153 mol ) of
H @ u( OCH3) - ( 3- am nobsy am de hydrochl oride were reacted according to

e 15 to givggézlngof the title
| Yy~ o-the e exanples the follow ng
aorrpounds of formula la: 4

conmpound. Ms 539.3 (M :
exanpl e conpounds were epr ed.: 20

Novenber 2003 V\DW‘S&Y 8OQ\IH

0
OH

To a solution of 100 mg (0.305 mmol) of Alloc-pAph-OH hydrochloride and 139 mg
(0.305 mmot) of H-2-Aad(OtBu)-(3-aminobenzyl)amide hydrochloride in 5 mi of DMF

5 were added 128 mg (0.389 mmol) of TOTU and 150 pi of NEM at 3°C. After 16 h at
room {emperature the solvent was removed and the residue was treated with 1 ml
90% of TFA. After 8 h at room temperature ethyl acetate was added and the

precipitate was filtered and purified by HPLC and [yophilized to give 43 mg of the title
compound. MS 539.2 (M+1)".
10

Example 16: Alloc-pAph-Glu(OCH3)-(3-aminobenzyl)amide

50 mg (0.153 mmol) of Allac-pAph-OH hydrochicride and 75 mg (0.153 mmol) of
H-Glu{OCHa)-(3-aminobenzyl)amide hydrochloride were reacted according to the

15 procedure described in example 15 to give 22 mg of the title compound. MS 539.3
(M+1)".

Analogously to the above examples the following example compounds were
prepared.
20

Example compounds of formula la:



ExampleRa in formula | aMs 173, 5-di chl or ophenyl 685. 4 (Mt1) +
181- napht hyl 729-4 (M+1) + 194- met hoxyphenyl 709. 2 (M+1)+ 20net hyl 617. 1 (M1) +

21di net hyl ami no644.1 (M I)- 222-phenyl et henyl 705. 2 (M1} \ovember 2003

232- acetyl am no- 1, 3-t hi azol - 5-yl 685.4 (M+1) + 245-chi orot hi ophen-2-yl 720. 1
(Mf-1)+ 2%@# ophenyl 697-2 (M+l)' 5 Exanple conpounds of formula |b: 00
N S", Ra 00/ 04846 la NH 2N HN 0 00 Ro H H 0 O | BA/Eep/8ipvenber
2003 wo oons172 61 PCTI EPOO/ 04846 ExanplgnRb in formula | b M5

NH
H,N

0 0 0
H N/
HN N\_)L —-}S/\

0O~ OH

Example R?in formula la MS

17 3,5-dichloropheny! 685.4 (M+1)*
18 1-naphthyl 729.4 (M+1)*
19 4-methoxyphenyl 709.2 (M+1)"
20 methyl 617.1 (M+1)*
21 dimethylamino 644.1 (M-1)"
22 2-phenylethenyl 705.2 (M+1)*
23 2-acetylamino-1,3-thiazol-5-yl  685.4 (M+1)"
24 5-chlorothiophen-2-yi 7201 (M+1)"
25 4-fluorophenyt 697 2 (M+1)"

9 Example compounds of formuia ib:

NH
H,N
H 9 \//
HN N\E)kN/\/\N/S\Rb
\/\O/KO Of H H "
07 OH



(ML) * 263-bronophenyl 697. 1 274-acetyl am nophenyl 730. 3( M+1) +
284- met hoxyphenyl 647. 2( M+1) + 294-f | uor ophenyl 691. 3( Mt1) + Exanpl e conpounds
of formula lc: NHHNH NR5~~0 1kl OO Ilc OCH Exanplgilﬁ%in foid&la | cVB
303- br onophenyl 723. 3 (M+1)+ 313-trif I uor onet hyl phenyl 711 NPYERRTY

323-chi orophenyl 677.1 Mt 332, 5-di chl orophenyl 711. 1 M+

345- chl or ey@BeorBifroxyphenyl 682. 2 (M+l) + Exanpl e 35: PCT/EP00/04846
((S)-2-Allyl oxycarbonyl am no- 3- (4- car bam m doyl phenyl ) propi onyl )-d u- 10
(3-. (pyridin-3-yisul fonyl am no) phenyl ) & de (Al | oc- pAph- G u- (3- (pyri di n- 3-
yl sul f onyl am no) phenyl )am de) MS 652.4 (Mtl)+. 00 4 Novenber 2003 WO

00/ 75172 62 PCT/ EPOQ 04946 Exanpl e 36:

( (R) - 2- AEkarinpiey car bonR anifowada(l8- car bami mi doyMgheny! ) pr opi onyl ) - @ u-
(3-(pyridin-3-yl sul fonyl am no) phenyl )am de (Al l ac- D pAph-QG u- (3-(pyridi n-3-
yl sul fon%am no) phenyI??_gtt_r‘rj%joeghel\ll’lliI 652. 4 (M+l) 5971 (M+1)*

27 4-acetylaminophenyl 730.3 (M+1)*
- 28 4-methoxyphenyl 647.2 (M+1)"
29 4-fluorophenyl 691.3 (M+1)"

Example compounds of formula Ic:

NH
N e
i 8T
N
HN : ﬁ
5 0~ OH

Example R® in formula Ic MS
30 3-bromophenyl 723.3 (M+1)*
31 3-trifluoromethylphenyl 711.1 (M+1)*
32 3-chlorophenyl 677.1 M*
33 2,5-dichlorophenyl 7111 M
34 5-chloro-3-methoxyphenyl 682.2 (M+1)"

Example 35: ({S)-2-Allyloxycarbonylamino-3-(4-carbamimidoylphenyl)propionyl)-Glu-
10 (3-{pyridin-3-yisulfonylamino)phenyl)amide (Alloc-pAph-Glu-(3-(pyridin-3-

yisulfonytamina)phenyl)amide)

MS 652.4 (M+1)".



5 Exanpl e conmpounds of formula Id: NH Id Exanple Rd in fornula Id M5 (M+l) +

373-am nonet hyl benzyl 539. 2 383-am rti opropyl 477. 4( M+1) +

393, 4-di chl orophenyl (a)578.2(M1)+ 403-ca
411- (1- napht hyl ) et hyl 574. 3( M+1) +

421- (6-am no-&yri di n- 3-yl ) met hyl 526. 3( M+1)
(a) 530. 3( MO W BXR._ phenyl - 1- (4- pyridyl )ne
451- (6-chl oro- 2-napht hyl )-1 - (1- et hyl pije
(a) 586.2(M1)+ 1,1- diphenyl nethyl 474-6?y
484- di met hyl am nobenzyl 553. 1( M+1) + 494- am

502 (2, 5- BB APHESr AP SgIb eI BRe

5263

rbam m doyl beﬁ'ﬁ%ber%@%r%sz( M+1) +

+ 432, 4- di hydr oxy- pyri m di n-5-vyi

t hyl 587. 4( Mt1) + PCT/EP00/04846

ri din-4--691. 3( M+1) + 46yl) - net hyl

anobenzyl 535. 4( Mr1) +

nophenyl 511. 4(M+1) + 4 Novenber
Rd in fornmula Id M5 (I\/Hrlﬁ '

(F-carpapyrisioviRhesy hesamies/| éMl-l) +

(3~{pyridin-3-yisulfonylamino)phenyl)amide (Alloc-D-pAph-Glu-(3-(pyridin-3-

ylsutfonylamino)phenyl)amide)
MS 852.4 (M+1)".

Example compounds of formula Id:

NH
H,N

HN

\/\OAO 01

Example R®in formuia Id

37 3-aminomethyibenzyl

38 3-aminopropyl

39 3,4-dichiorophenyl (a)

40 3-carbamimidoylbenzyl (a)

41 1-{1-naphthyl)ethyl

42 1-(6-amino-pyridin-3-ylymethyl

43 2,4-dihydroxy-pyrimidin-5-yi (a)

44 1-phenyl-1-(4-pyridyl)methy!

45 1-(6~chloro-2-naphthyl)-1-{1-methylpiperidin-4-
yl}-methyl (a)

46 1,1-diphenylmethy!

47 4-cyanobenzyl

48 4~dimethylaminobenzyl

49 4-aminaphenyl

MS

539.2 (M+1)*
477 .4 (M+1)*
578.2 (M+1)*
552.2 (M+1)*
574.3 (M+1)"
526.3 (M+1)*
530.3 (M+1)*
587.4 (M+1)"
691.3 (M+1)*

586.2 (M+1)*
535.4 (M+1)*
553.1 (M+1)*
511.4 (M+1)*



521- (pi peridin--4-yl)methyl 517. 5( Mt1) +

531- (1- hydr oxycycl ohexyl ) met hyl 5322( Mt1) +

542- (pyridi n-3-yl)ethyl 525. 4(Mr1) + 552- car banmoyl - 1- met hy ke ibboHpa5( M-1) +
564- guani di nobenzyl 567. 5( M+1) +

572- car banoyl - 1- (4-chl or ophenyi ) - et hyl 601. 4( M+1) +

581- ( 1- carkanmsieoyl pi peridi n-4-yl)nmethyl (a)459. 6( Mtl) + PpCT/EP00/04846

593- et hyl benzyl 524. 5( M+1) + 603-ureidoq§£zyi568.5(w%1)- 61(R) -1
-(3-nitrophenyl)propyl 583. 2( M+tl) + 62(S)=1 -(3-nitro p henyl) p ro

pyl 583. 2( M+1) + 636- hydr oxy- 2, 2- di met hyl chr oman- 4-yl 596. 3( M+1) +

644-am no- 9H-f | uor gne- 9-yl 599. 2( Mr1) + 653-acety|anino&&gpylSlQ.Z(N&l)-
662- (4- arPRopHEnyR) inforalifgetdhy | sul f onyl phenyl ) - 693. 3(M8L)+ ethyl  (a)

i sol ated as hydrochl oride salt Exanple conpounds of formula | e: 4 Novenber

675 br omoheny! 748 AN BOTZ eI AR 600 3( w1 2o tvh®

694- met hdxly pheny| $35ri3{rvilibenBCT/ EPO0/ 04846 | e 553 4 (M+1)*
52 1-(piperidin-4-yhmethyl 517.5 (M+1)"
53 1-(1-hydroxycyclohexyl)methyl 532.2 (M+1)*
54 2-(pyridin-3-ylethyl 525.4 (M+1)*
55 2-carbamoyl-1-methyl-ethyl 505.5 (M+1)"
56 4-guanidinobenzyl 567.5 (M+1)*
57 2-carbamoyl-1-(4-chlarophenyl)-ethyl 601.4 (M+1)
&8 1-(1-carbamimidoylpiperidin-4-yl)methy! (a) 459.6 (M+1)"
59 3-methylbenzyl 524.5 (M+1)"
60 3-ureidobenzyi 568.5 (M+1)"
61 (R)-1~«3-nitrophenyl)propyl 583.2 (M+1)"
62 (8)-1~(3-nitrophenyl)propyt 583.2 (M+1)"
63 6-hydroxy-2,2-dimethylchroman-4-yl 596.3 (M+1)"
64 4-amino-9H-fluorene-8-yl 599.2 (M+1)"
65 3-acetylaminopropyi 519.2 (M+1)*
66 2-(4-aminophenyl)-1-{4-methyisulfonyipheny!)- 693.3 (M+1)"

ethyl

{(a) isolated as hydrochioride salt

Example compounds of formula le:



5 Exanple 70: ((S)-2-(3-Bronpbbenzenesul fony[ am no) - 3- (4- car bam

m doyl phenyl ) propi onyl )-Qd u- (3- am nobenzyl)am de M5 659.1 (M+l)+ 10

Exanpl e 71 . . 4 November 200
((S)-2-(3-Chl orobenzoyl am no) - 3- (4- car baml m doyl phenyl ) pr opi onyl% - (3;1 u- ( 3-
am nobenzylﬁ,sm'”?ﬁ }r\]/E 579.2 (M+l1l)+ 15 Pharnmacol ogical testing The ability of
t he conpounds "0 fhe formula | to inhibit factor Vila or ot PEX/ERINDYINE S

| i ke factor Xa, thronbin, plasmn, or trélﬁ)si n can be assessed by

determ ning the concentration of the conpound of the forrmula | that
inhibits enzyne activity by 50 % 20 i. e. the 1C50 value, which is rel ated
to the inhibition gggstant K Purified enzymes are used in chrornogenic
assays. The concentjrati on of inhibitor that causes a 50 % 4 Novenber 2003
WD 00/ 75172 PCH_KPOC 346 65 decrease in the rate of substrate hydrolysis
is deternined by lin egression after plotti n& the relative rates of
hydr ol ysis (conpared t e, uni nhi bd'Jt ed control) Qp}@us the log of the
concentration of the conpound f gnul a 1. For calgulating the inhibition

constant Ki, the | Cso VRjNE or~Gonét i TRGN With substrate
using 5 the for r%a/_léi t eHconcentration / Km}
wherein Kmis the C Ent-€n const an Chen and Prusd&f, Bi ochem
Phar macol . 22 (1973), 3099-310£1. H. Segal, Enzynme Kinetics, 1975, John
Wley & Sons, New York, 100(¥Z5:gomhich are incorporated herein by
reference). 10 a) Factor Vila Assay The inhibitory activity (expressed as
inhibition constant Ki (FVlla)) of the conpounds of formula |I towards
factor Vi i.ssue factQr activity was determ ned using a 15 chronpgenic
assay essleigér}-ngfq y as dgsd‘??%%”?ﬂ%vi ously (J. AMSCstremet al.,

Bi ochem stry 37 (1998) 1053-1059 which is incorporated herein by

reference$7 Kinetic agspys;oBERyconducted at 236 [ | f-area mcrotiter
pl ates ( tar Corp., _Canbri ge),fi Massachusetts 4%&@5?2 kinetic plate

7

69

reader (M¥ecul ar Devi é&hlorophenyl 699.3 (M+1)"
4-methoxypheny] 695.3 (M+1)*

5 Example 70:
((S)—2-(3—Bromobenzenesu[fony[amino)—S-(4—carbamimidoy!phenyf)propionyl)—Giu-(3—
aminobenzyl)amide
MS 659.1 (M+1)*

10 Example 71:
((S)-2—(3—Chlorobenzoyiamino)-S-(4—carbamimidoylphenyl)propiony!)—Glu—(B-
aminobenzyl)amide
MS 579.2 (M+1)"

15 Phamacological testing

The ability of the compounds of the formula | to inhibit factor Vlia or other enzymaes

ltke 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 %,
20 i e. the ICsg value, which is related to the inhibition constant Ki. Purified enzymes are

used In chrognogenic assays. The concentration of inhibitor that causes a 50 %



Spectramax 250). A typical assay consisted of 25 pl human factor Vila and
TF (5 nM 20 and 10 nM respective final concentration) conbined with 40 pl
of inhibitor dilutions in 10% DVSO TBS- PEG buffer (50 QMO-\I;E hBar %Sm\/l NaCl ,
5 mM CaCl 2, 0.05 % PEG 8000, pH 8.15). Followi ng a 15 m nute preincubation
peri od, the assay was initiated by the addition of 35 pi of the

chr onogening gwrsser at e S-2288 (D-11e-Pro-Arg-- p-nitroanil irda/eErevedsssaci a
Hepar Inc., 500 pMfinal concentration). 25 The following test results
(inhibition constants Ki (FVila)) were &bt ai ned. Exanpl eK (FVi | a) Exanpl eKi
(FVI'l a) Compound(pM Conpound(pM Exanpl e 10. 4Exanpl e 20. 2 Exanpl e

30. 8Exanpl e 40.7 4 Novenber 2003 WO 00/ 75172 66 Exanpl eKi (FVI | a) Exanpl eKi

(FVI 1 a) dearpasei( beuhEate hpsicolysie isdetemnmed by i5@an regrassipe after

Ei’aﬁpET2”@@%%3%5&8”%%@%5%%‘%%%% (i B Ry AR s 42 4

202. O3Exanbg o? Itk 6andermtiba AMe éﬁﬁp@mbmfi&h@ﬁ[%@l@lz&#@ tR@Exanpl e

251. 88 Exa Ie 260. 30Exanpl e 270, 73 Exanpl e, 280. 28Exanpl e, 290. 59 Exa Ie
200, 45D R T A R 58701 CoreLe o6 S5 PE LI En 40593

373. 7 fXpEFomER3- 82 PCT/ EPO0/[§48@8, / {1 + (substrate concentration / Km)}
wherein Km is the Michaelis-Menten constant {Chen and Prusoff, Biochem.
Pharmacol. 22 (1973), 3099-3108; |. H. Segal, Enzyme Kinetics, 1975, John Wiiey &
Sons, New York, 100-125; which are incorporated herein by reference).

10
a) Factor Vlla Assay

The inhibitory activity (expressed as inhibition constant Ki (FVila)) of the compounds
of formula | towards factor Vllaftissue factor activity was determined using a

15 chromogenic assay essentially as described previously (J. A. Ostrem et al.,
Biochemistry 37 (1998) 1053-1059 which is incorparated herein by reference}).
Kinetic assays were conducted at 25 °C in half-area microtiter plates {Costar Corp.,
Cambridge, Massachusetts) using a kinetic plate reader (Molecular Devices
Spectramax 250). A typical assay consisted of 25 pi human factor Vila and TF (5 nM

20 and 10 nM, respective final concentration) combined with 40 pl of inhibitor ditutions in
10% DMSO/TBS-PEG buffer (50 mM Tris, 15 mM NaCli, 5 mM CaCl,, 0.05 %
PEG 8000, pH 8.15). Foilowing a 15 minute preincubation period, the assay was
initiated by the addition of 35 i of the chromogenic substrate 5-2288 (D-lie-Pro-Arg-
p-nitroanilide, Pharmacia Hepar inc., 500 pM final concentration).

25

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

Example Ki (FVila) Example Ki (FVlla)
Compound (M) Compound (M)
Example 1 0.4 Example 2 0.2

Example 3 0.8 Example 4 0.7



The follow ng tests can serve to investigate the inhibition of selected
ot her coagul ati on enzynes and ot her serine proteases by the conpounds of
formula | and 5 thus to deternmine their specificity. b say
TBS- PEG buffer (50 mM Tris-Cl, pH 7.8, 200 nM NaCl 1 O. Oé “@3%%%53%8000,
0.02 %(vv/v%{ol}]lﬁl\l%z1 is used for this assay. The 1C50 is determ ned by

conbi ning i 8 f)propri ate wells of a Costar hal f-area m RCUEPG®as4pl at e
25 pl human factor Xa (Enzyne Research L ratories, Inc.; South Bend,
Indiana) in TBS-PEG 40 NI 10 % (vlv) O in TBS- PEG (uni nhi bited
control) or various concentrations of the conpound to be tested diluted in
10 % (v/ V) EIAMRQd N TBS- REG: substrate 4 Novenber 2003 WO 00/ 75172 67
PCTI EPOYY 0484695- 2765 ( %% yg%ﬂzyl oxyc'g’t‘%ﬂk?l -D- Ar g dryila)

L- Ar g- p- ni Epaweundde; KafpiM)Phar maci a, CoRgound’ ankIMM) Ghi o) in TBS- PEG
The assay is perforned by pre-incubating the conmpound ‘of formula I plus
enzyne forEx@amp &in. Tigedh the assay I Sxdrpleidat ed Iy, adding substrate to
obtain a fgpal T/ojéume of 100 pl. The initial velocity of chronbgenic
substrate ﬁg%ﬂ‘B‘%/ is i sOfasured by tHexamngleg® i nO#Bor bance at 405 nm
using a BiBxdmpid pptrumgnd s Kinetic plggaq.nﬁlga%ﬁr ( res UVOOOHDI ) at 25 C
during the_linear portion of the tinme Courseé sualTy 1.5 mn after

addi tion oli:*xas'UB@tTgt e). TFhe enzyne corfoamplatidson i 0.5 nM and substrate 10
concentr atg } 0Op ) Thronbin say TBS-PEG buffer is used for this
assay. TheE%é]Cg l%i 1lsﬂdet (I\a/lrrrsﬁcfned as abov?%’%‘/p’?ﬁg facPdt® Xa assay, except
that the StiRmopiatt8is S12366 (L- Pyr oGpicadmteaol- Arg-gg nitroanilide; 15

Kabi ) andﬁ%qﬂ@gg(grs is gj%nan t hronmbi n. (Enzynme Research Laboratories, Inc.;
Sout h Bend;, | ). Th&%enzyme concén@mpie@d is @82 pM d) Plasnin Assay
TBS- PEG buEstamnplesised figs this assay.Ex'gp@p[é%gO is % term ned as descri bed
above .Zgazor t&e factor._Xa assay, except that th?e' ubstrate is S 2251
(DVal - L- LEt¥@MRIG24). i D188ani | i de; Kalixema@26he ensgme i s human pl asnin
I(Ps<ag|02) N&@mg@ congegtration is %xQMp?QQTt he &L}gst rate concentration

Example 28 0.28 Example 29 0.59
Example 30 0.43 Example 31 0.64
Example 32 0.56 Example 33 0.67
Example 34 1.05 Example 37 3.7

Example 38 3.82

The following tests can serve to investigate the inhibition of selected other

Coagulation enzymes and other serine proteases by the compounds of formuia i and
5 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 ICs is determined by combining in

10 appropriate welis of a Costar half-area microtiter plate 25 pl human factor Xa
(Enzyme Research Laboratories, Inc.; South Bend, Indiana) in TBS-PEG; 40 pl 10 %
(v/v) DMSO in TBS-PEG (uninhibited control} or various concentrations of the
compound to be tested diluted in 10 % (v/iv) DMSO in TBS-PEG; and substrate



e) Trypsin Assay 25 TBS-PEG buffer containing 10 nM CaCl2 is used for this
assay. The IC50 is determ ned as descri bed above in the factor Xa assay,
except that the substrate is BAPNA (benzoyi-L-Arg-p-ni hm@g}nbé% 3Sl gna
Chem cal Co.; St. Louis, Mssouri) and the enzynme is bovine pancreatlc
trypsin (Type XI1l, TPCK treated; Sigma). The enzynme concentration is 50
nM and t heyeubyrssinat e concentration Is 300 pM 30 Rat Art erpcaverossssShunt
Model of Thronbosis 4 Novenber 2003 WD 00175172 68 PC / EPOO/ 04846 The
antithronbotic efficacy of the compound®” 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

t he ri ghtS-2&6dt(Neberayioxyeadooyl-DiAngetly-lof\rgp-rigoanilide; gk dtitaaingiciey a 6. 5

cm |l ength of _nercerized.c 0 read (5 cm5 exposed to blood flow), and a
second Igﬂﬁt ﬁr%’?ﬁ'BEbétht'ﬂEhﬁgBF% cm) conpleting the circuit into the left
jugular vein. The entire circuit is filled with normal saline prior to

i nsertion. The test conpound is adm nistered by continuous infusion into

the tail \&aSsaY Iﬁ@eaforrmed Symradcyhapg el conpbund pj fasait Bius eprymedRpound
' |S admgni &f :%'ir’?drﬂé?{ tpé%&n? %—m%@ec? B¢ ]géé*r'@tsdbétr%%%téiﬂ% @Aa%lﬁhé @pedot 0

flow for a period t ot I nfusion)- A end of the
15 mi n pa#i blag initid vehaity of shtqrmmnic autestrdie hydiobsds isgne@wréfidnw perchapged

and weig | f us
formati onﬁ%ggggfé}m?r}% 4?% .—ﬁﬁ"us he fqﬁtrek %tﬁ@r\ﬂ%nts'?{“&{g: g%e%afj ro ﬂ?&%%t rol 15
rats, whildVS@DIdDE)ndt 25T ammmg tal linear pértm\mmmetm@a@mmmmwmm i aéat
claims 1 adcﬁion oF Sub: ?ra?e) IrP\S e%%rgglc%nééntggt:o%%/ E’EOP/{ oA gubstrate

10 concentration is 140 pM.

¢) Thrombin Assay

TBS-PEG buffer is used for this assay. The {Cg is determined as above for the factor

Xa assay, except that the substrate is S-2366 (L-PyroGlu-L-Pro-L-Arg-p-nitreanilide;
15 Kabi) and the enzyme is human thrombin (Enzyme Research Laboratories, Inc.;

South Bend, Indiana). The enzyme concentration is 175 pM.

d) Plasmin Assay

TBS-PEG buffer is used for this assay. The 1Cs is determined as described above
.20 for the factor Xa assay, except that the substrate is $-2251 (D-Val-L-Leu-_-Lys-p-

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

concentration is 5 nM and the substrate concentration is 300 pM.

e) Trypsin Assay

25 TBS-PEG buffer containing 10 mM CaCl; is used for this assay. The [Csg is
determined as described above in the factor Xa assay, except that the substrate is
BAPNA (benzoyi-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 M.
30

Rat Arteriovenous Shunt Model of Thrombosis



RO7 5 wherein r is 0, 1, 2 or 3; sis 0, 1, 2, 3 or 4, 10t is O, 1 or 2
NN---RZ R92 RO5 O 193 R is selected fromthe series consisting of
hydrogen, R'-CO and R12-SQz-; Rl1l is selected fromthe i i sting
of hydrogen, (G-GC8)-alkyl, (C(r)-Cl4)-aryl, 15 4NeVbmBer 2083
(C6-Cl4)-aryl -(Cl-C4)-al kyl -, Het-, Het-(C, -C4)-al kyl-, (Cl-GCs)-al kyl oxy-,
(C6-C14) ary®B8YIRIT2 (C6- Cl4)-aryl - (CLl- C4)-al kyl oxy-, ami no, pCT/EPo0/e4846
(C1-C8)-al kyl am no-, (C6-Cl4)- arylam nQs and

(C67C14)-aryi-(Cl-C4)-al kyl am no-, where %I | these groups are
unsubstituted or substituted by one or nore identical or different

substitue ' R 12 is selected fromthe series consisting of

(Ci - Cs) - af‘ﬁ% %%4@88-?’%&1‘?-9@%% 03 G aMPOYRYs of (helinemytian an be aseessed using
Het - ( C1- Cat eattdagbrporehi(drstiot PR - iy (CesC14) - ary) -

(G- O - al oyl an no - hor E‘E?‘?@% m&%@ﬁuﬁ?@%}ﬂ“&%ﬁﬁﬁ@%@aﬁ%t%q a20 cm
substi t ut %@Ogh@'ye%wbr?@r(@ﬁ)@é}mt)m ingerteld frite thentightmblid aetatys a6 4
Novertber Ko WPPROIGHALLna/G RGN EFDR! 04348080 4% B 088 b n B 2271 S
R25( R265 NEKRPSeoHD) boox (IGMR)and, a wheared lenBtH 6f PE GOvbeRy (20egh Petimpleting the

- C( R3S) ( R32)i4 ¢ ival C6- Cl4) - aryl ene_ residue or a dival ent residue
dor e 1 cisiticfo i WAiallhat oo Tid o8l Ginis fhed Witharmabsalrersiastownt oh

1, 2, 3 oins¢rtiore identical or different 5 ring heteroatons selected from
the series consisting of nitrogen, oxygen and sul fur, and the nunbers k,
n, p and g which are independent of each other and can be identical or

m
di ff t Thegesl, i \ ' ' D.i
o RaLY a2y b o cAnfiserod by B Al WA I I B g o

and R22’ wRYTEIESP'EP Aaefuiieat catheteacThe chmpoand isadmirdsterteior 38! migl then
diffefenttf@'&urﬁ?’é (E% ri.es .consisting of dr ogen .
(Cl-C12) - al kyl cg‘gé g”g‘?@l"%g%@ e&%ﬂ)ﬂ% Bl f-’%yfwm otalgf 45 gy
Het - ( C1- CHYUSiPRy 1At thentred of thlel 15 inars pedd Ups sAURL is clamped and the thread is
carefully removed and weighed on an analytical balance. Percent inhibition of

thrombus formation is calculated using the thrombus weight obtained from control
15 rats, which are infused with saline.



unsubstituted or substituted by one or nore identical or different
substituents from the series consisting of R40, (Cs -C8)-al kyl am no-,
i-((Cl-C8)-al kyl)-am no-, (C6-Cl4) 15 aryl-(Cl-C4)-al kykam.nn: -
(C6-Cl14) - aryi am no-, am nocar bonyl - and am nocar bonyl - %8%?%@§?%3 & ,
R21 and R22 together with the carbon atomto which they are bonded forma
sat ur at ed wopognsias ur at ed 3- nenbered to 8-nenbered carbocyckbigxrphirgsahi ch
can be condensed to one or two ring sysgenms which are heteroaromatic rings
containing 5 to 20 10 ring atons of which 1, 2 or 3 are identical or
di fferent heteroatons selected from the series consisting of nitrogen,
oxygen arpl, stk E? and/ or (C6-C10) carbocyclic aromatic rings, where the
resul ting group 1(R22)CH is unsubstituted or substituted by one or nore
|dent|cal or different substituents fromthe series consisting of R40,
(C1-GCs) - ;glanlno- P Qﬁ ) aIkyI) am no-,
(06- Gi 4) -lafyForRquRg, ot h§ 9?%! (Cs 25 Cl4)-aryianino-, aninocarbonyl -
and am nocar bonyl - (C1- C8) - al kyl - ; R23 is hydr ogen, Rn-SO2- or R28-CO; R24
is selected fromthe serles consi sting of hydrogen, (Cil-Cs)-alkyl,
(C6-Cl4)-aryl and 30 (Es Cl4)-aryl - (Cl-C4)-al kyl --; 4 Novenber 2003 WD
00/ 75172 PCTIEPCCIO4846&H£$ Res and R26 which are independent of each other
and can be identi cal o# tferent are selected fromthe series consisting
of hydrogen, (Cl-C8)- al ky (C6-Cl4)-aryl, (C6-Cl4)- aryl-(Cl-C4)-al kyl -
Het- and Het-(Cl-C4)--4 ,pﬁﬁ re all these groups are unsubstituted or
substituted by one or ns dentlcal or different sulpstituents R40; S R2
is selected fromthe seriles conS|st|ng of (Cl-Ca)-al kyl, (C6-Cl4)-aryl,
(C6-Cl4)-aryl - (Ci1- CA) a( -, Het-, Het-(Cl-C4)-al kyl-, am no,
(C1-GCs)-a[ kyl am no-, -(t ) Fhfkyl)anino-, (C6-C14) - aryl am no- and
(C6-C14)-aryl - (Cl ) mher ahb t hese groups are
unsubstituted or ute ¢f re identical or different 10
substituents R40; R28 RQ saDecpéﬂ oM | series consisting of R27,
(Cl-Caﬁ-aIkonxy-, (C6-C14) - aryl oxy- and (C6-Cl4)-aryl-(Cl-C4)-al kyl oxy-,
where all these groups are unsubstituted or substituted by one or nore

identical or different substituents R40; 15
wherein

ris0, 1,2o0r3;
sis0, 1,2, 3or4;
10 tis0, 1or2;

R' is selected from the series consisting of hydrogen, R''-CO- and R'%-S0,-;

R" is selected from the series consisting of hydrogen, (C4-Cg)-alky!, (Ce-C1a)-aryl,
15 (Ce-Cig)-aryl-{Cy-Ca)-alkyl-, Het-, Het{C,-Cq)-alkyl-, (C1-Cg)-alkyloxy-, (Ce-C14)-

aryloxy-, (Ce-C14)-aryl-{C4-Cs}-alkyloxy-, amino, (C+-Cs)-alkylamino-, (Ce-C14)-

arylamino- and (Ce-C14)-ary[-(C1-C4)—alky|amino—, where all these groups are

unsubstituted or substituted by one or more identical or different substituents R*;

20 R'is selected from the series consisting of (C1-Cs)-alkyl, (Ce-Cra)-aryl, (Ce-Cia)-aryl-
(C4-Ca)-alkyl-, Het-, Het-(C4-Ca)-alkyl-, di{{C1-Cg)-atkyl}amino- and di((Ce-C14)-aryl-
(C1-Ca)-alkyl)amino-, where all these groups are unsubstituted or substituted by one
or more identical or different substituents R*;



R31 and R32 which are independent of each other and can be identical or
different are selected fromthe series consisting of hydrogen,

(C1-C12)-al kyl, (C6-Cl4)-aryl, (C6- Cl4)-aryl-(Cl-C4A)-a - - ~and

Het - (Cl-C4) - al kyl - where all these groups are unsubsti Jt‘tﬁlt%g%fh%‘lf_}e}soggst i tuted
by one or nore identical or different substituents R40; 20 R40 is sel ected
fromthe s&Q@existunsi sting of hal ogen, hydroxy, (Cl-C8)-al ky@¥¥inssdsCo-

G 4)-aryl - (Cl-GCs) - al kyl oxy-, (C6-Cl4)-aryf oxy-, (CL-C8)-alkyl,
(C6-Cl4)-aryl, (C6-Cl4)- aryl-(Cl-CB)-alkyl-, (Cl-C8)-alkylsulfonyl-,
trifjuoronmethyl, acetylamno-, am no, amdino, guanidino, oxo, nitro and

cyano, wh ups! ep i3 nt - of 2% o] r.and can be

iéent i cal Rgfs Spﬁogrégh!?; ( A?C%g 2%%9@%?%?0 Ra?’ﬁﬁ%@bﬁ@%‘@éﬁﬁ* 8f each

ot her andRcdR éﬂé‘—@@eﬁﬁﬁ{ﬁalD—&Hz)&H vhereinD iareediveleat taitfs QREYRBer ses

consi sti ng; r n -C8)-al kyl .. (C6-C14)- aryl, )

( C6- Ic:14') -g'r"%fe-’%%“ %‘ije’ a’P’f?;ﬁ]é-fes ora GvaEpL | ﬁ%@ﬂfﬁq@mw an@remefic enber

2003 WO OQraupliiet ehtRIaind=Pe0/ 04PgtatBd df whisH €Ct eslof 4 gm Héﬁﬂéﬁrordffferent
a

consi std n Cl-CA)-al ky] , (C6-Cl4)-aryl, amno, nitro, ogen,

trif| uoé(rj oﬁggﬁﬂ&?f‘?mﬁg&&zﬁl?&e&ffm}bzﬁﬁgv@;&cgr}S,lst}mgeqf@lr_rc?g;arg oxygen &ad gul@r.

i ndependea fa% n : ,

sel ected f rom? he s_gri e’?h'(:g’ngiagtairhhgfs‘l(%1 aﬂﬁﬁg?%ﬂgﬁi%ﬁh?ﬁ??% bg

ﬁ' 5y| ) oxy EEnEERhar shifferenbare 0 TR, @ﬂimlaégmthgmggg%\bsn(n;&agééuamsﬁ [E@T ancliS o
ydr oxyani 532R06 i , i s - - - yl -; S

sel ect ed f(gcgr?;o)i(ﬁe@gtgs i ae"snt]] ég{lrg?%@qoﬁ& e& a%@ﬁ}eommgmpp{ bs i

(C1-C8) - al kyl oxycarbonyl -, (C6-Cl14)-aryl-(Cl-C4)-al kyl oxycar bonyl -,

o O R % R A BRSSO 20 IS A S
T I A G e L0
ygen an 1 . 1-C4 yl-, where all these groups are
unsubstituted or substituted by one or more identical or different substituents from
the series consisting of R®, (C-Cg)-alkylamino-, di-((C4-Cg)-atkyl)-amino-, (Ce-C14)-
15 aryl-{C4-Cs)-alkylamino-, (Cs-Ci4)-arylamino-, aminocarbonyl- and aminocarbonyl-
(C1-Cg)-alkyl-,
or R* and R® together with the carbon atom to which they are bonded form a
saturated or unsaturated 3-membered to 8-membered carbocyclic ring which can be
condensed to one or two ring systems which are heteroaromatic rings containing 5 to
20 10ring atoms of which 1, 2 or 3 are identical or different heteroatoms selected from
the series consisting of nitrogen, oxygen and sulfur, and/or (Ce-C10) carbocyclic
aromatic rings, where the resulting group R?'(R%)CH- is unsubstituted or substituted
by one or more identical or different substituents from the series consisting of R*,
(C1-Cg)-alkylamino-, di~{(C4-Cs)-alkyl)-amino-, (Ce-Ci4)-aryl{Cy-Ca)-alkylamino-, (Cs-
25 Cyg)~arylamino-, aminocarbonyl- and aminocarbonyl-(C4-Cg)-alkyl-;

R® is hydrogen, R¥-S04 or R®-CO-:

R* is selected from the series consisting of hydrogen, (C4-Cs)-alkyl, (Ce-C14)-aryl and
30 (Cﬁ~C14)-aryl—(C1—C4)-alkyl~;



25 in all its stereoisoneric forms and m xtures thereof in any ratio, and
its physiologically tolerable salts. 2. A conpound of the fornmula | as
claimed in claiml, in which R11 is (CLl-C8)-al kyl, (C6; 0 r
(Cl-Ca)-al kyloxy-, in all its stereoisoneric forms and mﬁét%nrﬂ'gésrﬂtoﬁgreof 30
in any ratio, and its physiologically tolerable salts. 3. A compound of the

formula | Lired in clains | and/or 2, in which r is QQirrhoolssé
Novenber Qgég&b%’gg/ 75172 PCTI EP00104846, 73 is 0 or 1, SQ>| s 0, 1 or 2 and

RO5 is am dino, ((Cy-C4)-alkyl)oxycarbo §/I am dino or hydroxyam dino, in
all its stereoisoneric fornms and m xtures thereof in any ratio, and its
physi ol ogl cally tolerable salts. 5 10 4. A conpound of the fornula | as

cl ai med iRFand RY vnimpbm:rtdeaen@erﬂ of @agh qthenafidernrpe jdentoal grdiesgnt are
R23- Het - K- -
resi due (‘%F?é 31(,%?}??@@5?39 f‘b"ﬁhx&’e‘%g?%' c?u%ﬁ)g1 @?gf@ﬂl\rﬁ@%gﬁsﬁ)d e
derived fargR{Ca0,RalkyBR] Het- m:dctrtat@‘&@&aﬂwb wWoere alhtheiske growpss a8k eoi sonmeri c
f d t 15 t f t it I

tol or abl STSHESHILTES O SLBTBIEHYGT R Pt arien eMF e b SRR or e
of clagms 1 to 4, inwhich r is 1l aisOor 1; 20t is 0; R is

|1yl bonyl -, R2 R2i (R22)CH, R23-

Ro3( Ro4) NR( égpnecte@frpa?mp Setio cPoieg 0Rienbardl doer SR GeaByang
monocycl | T DR e Co pvE, SRiing (EFICHBIGRIMNES (TR 0. aromat ¢

nonocycl i I s”arnidino

((Ci-C4)- alkwyémmwpwdsﬁmWawiaMMmanarﬁﬁeﬂ(é.ab@'r)’&@%h - @lhﬂamrmsw@ﬁfma" of the

Ros- i cise bt ers uhilbgst o e B YR A Rk DR oy el

10 substituents R*:

R? is selected from the series consisting of R¥, (C1-Cg)-alkyioxy-, (Ce-C14)-aryloxy-
and {Ce-C1a)-aryl-(Ci-Ca)-alkyloxy-, where all these groups are unsubstituted or
substituted by one or more identical or different substituents R

15
R¥ and R* which are independent of each other and can be identical or different are
selected from t-he series consisting of hydrogen, (Cs-C12)-alkyl, (Cs-C1a)-aryl, (Cs
Cia)-aryl-(C+-C4)-alkyl-, Het- and Het-(C+-C4)-alkyl- where all these groups are
unsubstituted or substituted by one or more identical or different substituents R

20
R is selected from the series consisting of halogen, hydroxy, (Cq-Cg)-alkyloxy-, (Ce-
Cia)-aryl{C1-Cag)-alkyloxy-, (Cs-Cia)-aryloxy-, (C1-Cs)-alkyi, (Ce-Ci4)-aryl, (Cs-C14)-
aryl-(C4-Cg)-alkyl-, (C1-Cg)—aikylsu.lfonyl-, triflucromethyi, acetylamino-, amino,
amidino, guanidino, oxo, nitro and cyano, where the groups R* are independent of

25 each other and can be identical or different;

R% R% and R% which are independent of each other and can be identical or
different are selected from the series consisting of hydrogen, (Ci-Cs}-alkyl, (Ce-C14)-
aryl, (Ce-C14)-aryl-{C;-Ca)-alkyl-, Het- and Het-{C4-C4)-alkyl-;

30



inall its stereoisoneric forns and m xtures thereof in any ratio, and its
physiologically tolerable salts. 4 Novenber 2003 WD 00175172

PCT/ EPO0O/ 04846 74 6- A process for the preparation of as¢RupoHab®S cl ai med
in one or nore of clainse 1 to 5, conprising coupling conpounds of the
formulae 11, IIl and IVRI7 Y5 11 HNH Y2 H-NNR2 96 OR93 R92 R in
which the @rps;/R . R2, R91, R92, R93, R94, R95, R96, R97 and r, s and
are defined as in clains 1 to 5 or functional groups are prEEEIeP4E the
form of precursor groups or in protect ed2formand YT and Y2 are hydr oxy or
nucl eophilically substitutable | eaving 10 groups. 7- A pharmaceuti cal
preparatiog, conprising at |east one conpound of the fornula I as clained
in one or Rnoisesekicted Apmsthe sep -5 cansising pf £C phylsilby!ofi<ald)yaryiobaimplnirsal t s

and a pha ti: I ar. i ef, 8-, A cpmpound ok4t he formul a
| as cl ai ﬁg@&gﬁ %ﬁ%@%%'ﬂcﬁg@ﬁa{lﬁr‘r%dq%\!%lé%é'n\ﬁ?%ﬁectﬁ?sgrc’%?/ i of'6gi cal Iy
t ol er abl eirsizbesdérirof eseh athearmndrdantd @lentitalf @clifsreMi:| a. 9. A conpound of

the formula | as clainmed in one or nbre of clains 1 to 5 and/or its 20
physi ol ogically tolerable salts for inhibiting or reducing blood clotting

or " i nf |RRET ierskledtaS ROMIRE @EibOLoHSStihdof BRIARETARMidRo REERIY).2Xi s of
cardi ovascu]J(I ?r di sorders, thronboenbolic di seases or restenoses.
alkyt)oxycarbonylamidino-, ((C4-Ca)-alkyl)oxycarbonylguanidino- and

hydroxyamidino-;

R* is hydrogen;
10

R¥ is R* -(C,-Cg)-alkyl-;

15  R¥js selected from the series consisting of hydroxycarbonyl-, (C,-Cg)-alkyloxycarbonyl-,

{Ce-Cra)-aryl-{C4-Cy)-alkyloxycarbonyi-, aminocarbonyl- and {C,-Cg)-alkylaminocarbonyl-;

20 Hetis a saturated, partially unsaturated or aromatic monocyclic or bicyclic
heterocyclic ring system containing 3 to 10 ring atoms of which 1, 2, 3 or 4 are
identical or different heteroatoms selected from the series consisting of nitrogen,

oxygen and sulfur;

25 in all its sterecisomeric forms and mixtures thereof in any ratio, and its physiologically

tolerable salts.
2. A compound of the formula | as claimed in claim 1, in which R'! is (C-Cg)-alky!,
(Ce-Co)-aryl or (Cy-Cs)-alkyloxy-, in all its sterecisomeric forms and mixtures thereof

30 i any ratio, and its physiolagically tolerable salts.

3. A compound of the formula | as claimed in claims 1 and/or 2, inwhichrisQor 1, t
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isOor1, sis0, 1or2and R* is amidino, ({C-Ca)-alkylyoxycarbonylamidino or
hydroxyamidino, in all its sterecisomeric forms and mixtures thereof in any ratio, and

its physiologically tolerable salts.

4. A compound of the formula | as c!airhed in one or more of claims 1 to 3, in which
R? is RZ(RP)CH-, R®-Het-(CHa) or RZ(R*)N-(CHz)m-D-(CHa)a-, and D is a divalent
residue -C(R*"}(R%)-, a divalent phenylene residue or a divalent residue derived from
an aromatic monocyclic group Het, in all its sterecisomeric forms and mixtures

thereof in any ratio, and its physiologicaﬂy folerable salts.

5. A compound of the formuia 1 as claimed in one or more of claims 1 to 4, in which

ris 1;

sisQor1:

tis O

R!is allyloxycarbony!-;

R? is R™(R*®)CH-, R%®-Het-(CHa)- or RZ(R*)N-(CHz)m-D-(CH2)n-;

D is a divalent residue -C{R>){(R*?)-, a divalent phenylene residue or a divalent
residue derived from an aromatic monocyclic group Het;

R* is halogen;

R* is amidino or {(Cy-Ca)-alkylJoxycarbonylamidino- and is bonded in the 4-position
of the phenyl ring in formuia |,

R* R% R% and R*® are hydrogen;

R% is R®¥-CH,-CH,-;

R™ is hydroxycarbonyl- or ({C4-C4)-alkyl)oxycarbonyl-;

in all its sterecisomeric forms and mixtures thereof in any ratio, and its physiologically

tolerable salts.
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6. A process for the preparation of a compound as claimed in one ar more of claims 1

to 5, comprising coupling compounds of the formulae II, 1ll and IV
RQS
|
(CH,),
(R™), RY
ol e
(CH,), 12 R¥ O R
v
1
R—N
Igt O
] v
5 i
in which the groups R, R% R%, R R%, R* R® R% R% andr, s and t are defined
as in claims 1 to 5 or functional groups are present in the form of precursor groups or
in protected form and Y' and Y2 are hydroxy or nucleophilically substitutabte leaving
10 groups.

7. A phamaceutical preparation, comprising at least one compound of the formula |

as claimed in one or more of claims 1 to 5 and/or its physiologically tolerable salts
and a pharmaceutically acceptable carrier.

15
8. A compound of the formula | as claimed in one or more of claims 1 to 5 and/or its

physiologically tolerable salts for use as an inhibitor of factor Viia.

9. A compound of the formuta | as claimed in one or more of claims 1 to 5 andfor its
20 physiologically tolerabie salts for tnhibiting or reducing bloaod clotting or inflammatory
respanse or for use in the therapy or prophylaxis of cardiovascular disorders,

thromboembolic diseases or restenoses.





