Title:

conpounds of for-

Rlerr],

indicated in the clains. The conpounds of for-

: i i t hronbot i
o6 TR PR e S AP
or

phar macol

ef f ect

t hr onboenbol i ¢ di seases

FACTOR VI TA | NHI Bl TORS Abstract:
mula (1),

Rlerr], Rerr], Rerr], Rerr],

819; oA

are sulita

an
rest enoses.

in which Rerr],

invention relates to
Rlerr], Rerr], Rerr],

s and t haveg NREmBBARI0AYS
mula (1) are valuable

The present

r,

They are reversible inhibitors of

t he bl og olttli ng-—enzyme-factor:Vl IA’T“\‘\} in general be applied in
diti dﬂ% R’*’"ﬁd espal LropgetyQeanpization - £6IPQRY f or
The invention-f ur--t'_-hef— A teugef 0 pRegEesses fo[rn&g;gie%rlg@%%; ggqnger

comounds df et

ecemn

3
[ PR |

% .
o

WO 00/75172° A3

(51 Interuationai_ P;;fed‘!:gias'gi‘ﬁé;fi}iﬁ?:"M -C_l]?K 5/068,
AG1K 38/05, AGIP 7002 -

{21) Intermational Application Number:

PCT/EP00/04846

" (22) Intervational Filing Date: 27 May 2000 (27.05.2000)
{23) Filing Lapguage: English
(26) Publication Language: English

U OO0 O

WO 00/75172 A3

(30) Priority Data:

991111097 8 June 1999 (08.06.199%) EP

(71) Applicant: AVENTIS PHARMA DEUTSCHLAND
GMBH [DE/DE]; Briiningstrasse 50, D-65929 Frankfurt
(DE).

(72) Inventors: KLINGLER, Otmar; Leipziger Ring 363,
D-63110 Rodgan (DE). SCHUDOK, Manfred; Eber-
lestrasse 28, D-63817 Eppstein/Ts. (DE). ZOLLER,

. Gerhard; Hohenstrasse 8, D-61137 Schépeck (DE).
HEINELT, Uwe; Mosbacher Strasse 54, D-65187 Wies-~
baden (DE). DEFOQOSSA, Elisabeth; Stolzwiese 20,
D-65510 Idstein (DE). MATTER, Hans; Feldbergring 37,

D-63505 Langenselbold (DE). SAFAR, Pavel: 12431 N

Forest Lake Way, Tucson, AZ 85737 (US).
(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR, BY, CA, CH, CN, CR, CU, CZ, DE,
DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR,, HU,
ID, 1L, IN, IS, JP, KE, XG, KP, KR, KZ, LC, LK, LR, LS,
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO,
NZ,PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, T™M, TR,
TT, TZ, UA, UG, UZ, VN, YU, ZA, ZW.
(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, T™), European
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE,
IT, LU, MC, NL, PT, $E), QAP! patent (BF, BJ, CF, CG,
CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG).

Published:

—  With international search report.

(88} Date of publication of the international search report:
31 May 2001

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ring of each regular issue of the PCT Gazette.

(54) Title: FACTOR VIIA INHIBITORS

RQS
)
(CH,),
(R,
(1)
(CHZ)r RQT
RN N l‘il---l;l2
|'Q9’ ‘0 RZR®0 R®

{5T) Abstract: The present invention relates to compounds of for-
mula (I), in which RY, R2, R, R%?, RS, R™ R%, R%, R, r,sand t
have the meanings indicated in the claims. The compounds of for-
mula (I) are valuable pharmacologically active compounds, They
exhibit a strong antithcombotic effect and are suitable, for exam-
ple, for the therapy and prophylaxis of thromboembolic diseases
or restenoses. They are reversible inhibitors of the blood clotting
enzyme factor VIla and can in general be applied in conditions in
which an undesired activity of factor VIIa is present or for the cure
or prevention of which an inhibition of factor VIIa is intended. The
inveation furthermore relates to processes for the preparation of
compounds of formula (F), their use, in particular as active ingredi-
ents in pharmaceuticals, and pharmacentical preparations compris-

ing them.



ents in pharmaceuticals, and pharnmaceutical preparations conpris- ing them
4 Novenber 2003 WD 00/ 75172 PCT/ EPOO/ 04846 1 Factor Vila Inhibitors The
present invention relates to conpounds of the fornula |4 NovEmBér 2odt
N"~-NNR2 R91 OR92 RO6 O R93 in which Rl, R2, R91, R92, R93, R94, R95,
R96, R97, r, s and t have the neanings indicated bel ow The conpounds of
t he fornul¥OPUZEI® val uabl e pharnacol ogically active conpoRffid&riogids
exhibit a strong antithronbotic effect hnd are suitable, for 10 exanpl e,
for the therapy and prophyl axis of thronmboenbolic di seases or restenoses.
They are reversible inhibitors of the blood dotting enzyne factor Vila (F
Vil a) anbacteaMllpdnigjbiteisal 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 Vila is intended. The invention furthernore

rel at es The prexees geention rélbtespioeqmaneiuras afthe rpuadads of 15 the fornmula 1,
their use, in particular as active ingredients in pharmaceuticals, and
phar maceuti cal preparations conprising them The ability to form bl ood
clots is vital to surviysl. The. formation of a blood clot or a thronbus
is normally the result of tissue injury which initiates the coagul ation 20
cascade and has the ef {8ki), of sl owi ng or preventing blood flow in wound
heal i ng. O her factor ich are not directly related to tissue injury

| i ke atherosclerosis a nf%{ammti on may also initiate the coagul ation

cascade. In general, a ti( nghi p exists between jnflammation and the

mmat i on nmedi ators regul ate the coagul ation
onents influence the 4 Novenber 2003 WO

coagul ati on cascade. In
cascade and coagul ati on

—
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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



production and activity of inflammation nediators. However, in certain

di sease states the formation of blood clots within the circulatory system
reaches an undesired extent and is itself the source of \g mbgi(p
potentially |eading to pathol ogi cal consequences. It is nevertheless not
desi rabl e W ogtsgfe di sease states to conpletely inhibit thedimmdoedssc! otting
system because life threatening henorraghe would ensue. In the treatnent of
such states a well-balanced intervention into the blood clotting systemis
required, and there is still a need for substances exhibiting a suitable

har nac (VA or_achi.evin . 10 .Bl .ood coaqul ati on
P oo lyEfon B8k il of PRRE PN PECEITE: GoliRet 1 e ReasS sttt o) 1o
act i vat i e foeraatioroos bicodwlibis wifi@$VRciZOURBGENS, M regehiR dr ahdesiretdxy@ited by
limted grtﬁt e.gl%fsb Mechapi sti cal Ig t he bl ood coagul ati on cascade has been
di vi ded PHSTSS P ROUECS RUMERRiIFihRPleNHaNIRAGE Y IRmattriegiRdiaagsedyenass.
act i vat | i ﬁévéraf‘éz@és Mot de%mﬁamemch%@@és@ ét%s% ColfrfBl TnRER #eeBRokNr ough

a single comon E)at way (see 15 Schene 1). Present evli aence suggests t hat
the it r¢R8INg 95 W%P&%Qfﬂaiﬁlf eatp@mgatiﬂmor faghe wauldensoai inttbe dieatmamiont

growth o B | in the
initiati %néH %:agé(}% l él codl\a@lti b 'itltli(;tﬁ] ?‘ﬁ {H&riﬁbSd ttnv@%yﬁ%édsc 'réétﬁr%a

(1995) 8§n@:§;eréiis Stili Brrtezad foB‘aotmiaiﬁﬁmgebti‘abitu@glaeunniaﬁiehjhaﬂmbysmgicﬁi acSuvpipI. 1
(1995) S{r Séh%% g n@gally accepted that blood coagulation is

physi cal 1% Al Vi"lﬂ%‘didhﬁ 720 formation of a factor Vila/tissue factor(TF)
conplex. Once forned, this conplex rapidly initiates coagul ati on by
activati %facto IX and X. The newy generated activated factor X, i. e.

facto AHHRRYURRR g ao?i?ént"@xdiﬁ%c%sériﬁi’@%”ﬁiat Progersshielwamaliftpd series of
onvert ! LAk R GBI AN SR RO B RETRNBen HE Do iR PRI o O
t hr ombi nlimiteghpreteolysiss iMenhanimicpiothertdaed noagxsaitqmeaqnadg hesdeen divided
scls Vo Lf PSR MACLRTTAE AR OO Sipe BlIASIGad ) 1
conpl ex eSubeecﬁmttcgen)éaatmmf tdrasreb:hlpjomas&dshhtough% pinglsesnyhbe pathway fsgeof
factoy. Vi ti ssue factor,. 4 Novenbe WD .00/ 75172 3 intrinsic
Extri ;c%e Er?%er\gleyidgnﬁsg suggests that ti%e 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 Vllaftissue 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.



1 Xl ------- Xla I X 0 | Xa 4, PCT/EPO0/ 04846 X ' Xa Pl atel et Aggregation 1
Prot hronmbin Thronmbin 1 Fibrinogen Schene 1: Bl ood coagul ati on cascade
Fibrin In order to maintain the coagul ation process in ;RgvPhesenwg of an
inhibited extrinsic 5 system additional factor Xa is produced via the

t hr onbi n- | activity of the intrinsic pathway. Thus I Lh plays a
dual autogﬁ?gﬁ§§ﬂ% role, nediating its_own production angcﬁﬁgaggﬁg%rsion
of fibrinogen to fibrin. The autocatal ytic nature of thronbin generation
is an inportant safeguard agai nst uncontrolled bleeding and it ensures
that, once a given threshold | evel of prothronbinase is present, blood 10
coagul ation will proceed to conpletion. Thus, it is nbst desirable to
devel op agent g, . t inhibit coag | wi thout directly inhibiting

t hronbi n but n%ﬁ%ibiting ot her g%@%gﬁyin t he coagul ati on cascade |i ke
factor Vila activity. In many clinical applications there is a great need
for the prevEiit+or—oF Mzt ravascul arll 9l ood clots or for sone

ant i coagul ant treatneqi. For exanple, nearly 50 % of patients who have
undergone a total hip veplacenent devel op deep vein thronbosis (DVT). The
currently avail gbl e—d+ugeXld ke parin and derivatives thereof are not
satisfactory in many specificg” clinjical applications. The currently
approved therapies incIude*f xed dose | ow nol ecul ar wei ght heparin (LMAH)
and vari abl e dose jkeparin.—EBygrawi th 4 Novenber 2003 WO 00/ 75172 4

PCT/ EPOO/ 04846 these drug regines 10 %to 20 % of patients devel op DVT, and
5 %to 10 % devel op

X ———»Xa Piatelet Aggregation
L

\ /

Prothrombin —————»Thrombin

v

Fibrinogen = ——— Fibrin

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



bl eedi ng conplications. Another clinical situation for which better

anti coagul ants are needed concerns 5 subjects undergoing translum nal
coronary angioplasty and subjects at risk for nyocardi ghyi&hBECidoan or
suffering fromcrescendo angi na. The present, conventionally accepted

t her apy whwolorsinsi sts of adm ni stering heparin and aspirirCT/ERNAs®I6CI at ed
wth a6 %to 8 % abrupt vessel closureqrate within 24 hours of the
procedure. The rate of bleeding conplications requiring transfusion
therapy due to the use of heparin 10 also is approximately 7 % Moreover,

even tho yed. b L g0 g\ nd i Q rin
fror torn ot g o D2 B Sl BPlpiop YT T 240 T0% govee
det r i nentbédediTheomptiedtionssed bl ood-clotting inhibitors |ike heparin and

rel ated sul fated 15 pol ysaccharides |ike LMMH and heparin sul fate exert

their anti-clotting effects by pronoting the binding of a natural

r egul at orarethdltinidad biidi@nIoOeRRE bekalr antibd agiarts ldré neetiod tddhosapisn and to
factor _Xa. The inhibitory activity of he ar,iq grima ily is di_rﬁﬁted t oward
t hr orrb?n,sumuﬁl%‘?rﬂﬁﬁ@ttf%{%‘ﬂfnﬁb%?’eﬁ_ Py ’dqr_?c{@%al?%ﬁtaél”s An factor
Xa.  Hirgghdr=aAdd! iﬂférﬁii&gosaéﬁetri\“@lfﬁﬁﬁ thd QAo taMgER ITheSResERl, €onventionally

anticoagulants presently in 20 Clinical trials.” However, these .

ant i coag@caapisdtherspyi witich consists sipdminiptasingriepasisisand agmdnvistasseriatedi ng
conpl i cat,i. o, 4Nl tudi ' X at
Carget | ndBHEredE B e Rt B IR DRAR PPoaRE eI e
such as fatet efible@ding chaglicatioris raquiring wemisusidrothdrapyrdue ém thvé us@of hgpartuci ng
t he bl,eedi ng. side effect bserved with direct thromyin inhibitor . A
Har kel Oo T s Snsgoiateis ! PeNlpiarer. e TguSh driso Ipourel Ara SRR e
and pept i@eniaRekLass orMkpdtin A tBichinBlie® f HoblocBauRS i§ RERit edlid ¥nd can
inhibiting factor Xa are disclosed, for exanple, in WO A 95129189.

Speci fi c BefigtHMenédl- of the factor Vila/tissue factor catalytic conpl ex
usi ng nonocl onal 30 anti bodies (WO A-92106711) or a protein such as

chl oromet hyl ketone inactivated factor VI la (WO A-96112800 and
WO A- 97 14TTebwidelysusead biood-eintling ishihitors ke heparsn and reletad siifated t hr onbus

for Malon, GaUSRH. Rl SR SRk SRl Rlobiih ULikal ol ikl HEEGbkRgbiRKegper 2003
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-95/291883.

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



e i e

conplications related to bacterial septicem a. There is also experinental
evi dence suggesting that inhibition of factor Vila/tissue factor activity
inhibits restenosis follow ng balloon angioplasty (L. Anoank&roget al .,
Haenostasis 26 (1996) S1:76-82) Bleeding studies have been conducted in
baboons a@g dogiseate that inhibition of the 5 factor Vil ahprgsefedkact or
conpl ex has the wi dest safety wi ndow with respect to therapeutic

ef fectiveness and bl eeding risk of any anti coagul ant approach tested
including thronbin, platelet and factor Xa inhibition (L. A Harker et al.,

Thronb.  dda{pne eC| i c_inhibi tor of fact or
Vila which haségé%savoartgé%gé%?%ﬁég Jﬁprgg’g ?%&JF(‘? @)éoerg'ﬁ%g.? hfidegce

pract i calsuggesting that inbitpiiare of ”ﬁetwwltmnhmerfectdrracﬂﬁw indibigres@nbaigt or Vil a

i nhi bi t or effective, u r cunst ances where the present drugs of
choi ce, Y@HLQ b%ﬁ?%aa?fa Plasty; a@eg‘ %r#%rt%tcﬁ'péf%%ﬁéﬁ%ﬁ?@e@ggﬁ}@ﬁﬁe&z Jective
or only rﬁieqﬂmglstqdleﬁhé\%lbéé/@ HeRidtad th b

al read C?n WO A 15 %%%ﬁ%l%ti%%ﬁggﬁl |sc}weses

e
corrpouﬁdg @8?19@?&'?%‘3 Eﬁctt?'" W'?&Baﬁrﬁw Mﬂﬁ&ih?afetmrw"bdmwfwaﬁt respabtita However ,
t he propenérappigd b @M}m‘l ere is a
need for fur '? her Iﬁ%vctﬂr{%n%%jég? BV\BI H?‘?ﬂ%f%@} ggtﬂ)" fqur%&fcg‘gﬁs%got ting
i nhi bi tor'%d‘t'qiia@ tharoebin, fFé@fEiaI@naﬁdct@oNaanhrbame(LunW&lﬁrled' stidleTRfdmist s. The

pr esent ﬁ%%;l is need by providing novel factor Vila
activity |n tIO?I:lh(:Z] i“ﬁ%ﬁﬁ?g of the fornmula |I. Thus, a subject of the
present i nvent| on are conpounds of the formula I, | RR7 R-N"IT--N-NR2

: SI 001529 %ngi?%c:f% lﬁg%*.\ltgr gP éfp?yllaégglghypgso%oézg/%%tée%Iggr/t)gpﬁ%?‘/!eo\.ﬁgjlg I'\llaw\]fgr on

substantial practical vaiue in the practice of medicine. In particular, a factor Vila
inhibitor would be effective under circumstances where the present drugs of choice,
like heparin and related sulfated polysaccharides, are ineffective or only marginally
effective. Certain inhibitors of factor Viia have already been described, e. g. in WO-A-

16 89/09612. EP-A-987274 discloses compounds containing a tripeptide unit which
inhibit factor Vila. However, the property profile of these compounds is still not ideal,
and 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 |,

RQ‘.S

\

(CH,),
(R™,

|

(CH,), > ’
N | N—R?

. VRN VY

R R™R R



R is selected fromthe series consisting of hydrogen, R'-CO and Rl12- SO2-;
R' is selected fromthe series consisting of hydrogen, (Cl-C8)-alkyl,
(C6-Cl4)-aryl, 10 (C6-Cl4)-aryl-(Cl-C4)-al kyl-, Het-, - - | kyl -,
(C1-G8)- ai kyl oxy- (CB-CL4)- aryl oxy-, (C6-Cl4)-aryl (C?N&jg%?%q({?iy

am no, (CL 81 7Ry| ami no-, (C6-Cl4)- aryl anmino- and PCT/EP00/04846
(C6-Cl4)-aryl -(Cl-C4)-al kyl ami no-, where &Il these groups are

unsubstituted or substituted by one or nore identical or different
substituents R40; 15 R 12 is selected fromthe series consisting of
(C1-Ca)-al kyl, (C6-Cl4)-aryl, (C6-Cl4)-aryl- (Cl-C4)-al kyl-, Het-,

Het - (Cl- Aynaddiy! -, di ((C1-C6)-al kyl )am no- and di ((C6-Cl4)-aryl -

(C1-C4)-al kyl)am no-, where all these groups are unsubstituted or

substi t ut gdsfy 1oBer Jr nore identical or different substituents R40; 20 R2
i's hydroge%%%z%&q(-}, R23- Het - (CH2) k-, R23(R24)N-(CH2) m D- (CH2) n, - or
R25( R26) N- ' - 'CH2)g-, wherein Dis a divalent residue

- C(R31) 6R32} 0, 1ar di val ent (C6-Cl4)-arylene residue or a divalent residue
derived froman aromatic group Het containing 5 to 10 ring atons of which
1, 2, 3 or 4 are identical or different ring heteroatons selected fromthe
series congigtd I .0 en. and sul fur, and the_nunbers k, m
n, p and (qu(é V\%idgkl}g: etlgéej f%{éh%gﬁ%eerﬁé%%'%ﬁ'@h&&yﬁ@gegn82§§p'@éld Rde¥Pical or
different are 0, 1, 2, 3, 4 or 5, with the proviso that in case ™ is

- C(R31) ( %~ cannot be 0 _and the sum p+q cannot be 0; R 2' and
R22 Wnbg % %%%gge;ar?&gﬁﬁh%fsegﬁﬁ FOBEIRERI 2haydragemd Gi Kyh|(CotCial-drfybr ent
are 300s @Hafvi- 90y atk@l-l BSt-C PRE(S]-t _hydr, 1-£12) -al kyl ,
(Co- L) -aryl | gg gé)gr&? 01-'04@?Jéﬁ%??%pwﬁ%%ﬂ%’{cg’i?cf-eéﬁ‘ﬂ)él Kyl -,
where al | THEEE: frelpe-ayb(Cunsnpiyioxy emioe, (Sus)-alkytardinby, (GB€,gr nor e

i denti cal laghifd-eken 1 tsaf venber, 2003 WD 00175172

PCTI EPOOY (%46 7 the‘csi‘??j@é' r{(’:‘g?s?i%‘f)iér‘]%mﬁﬁ& ,h?réla-"ééi’@%ET&HPérﬁrﬁo-,

di - (( C1- CAY'SHPRHIechen sibstit tes bg e oramgte iiGA@@# br alfieyéaEubStituents R®:
(C6-C14) - aryl am no-, am nocar bonyl - and am nocar bonyl - - (C1-C8) -al kyl -, or
R21 and R22,t oget her with the carbon atomto which they are bonded forma 5

sat ur affed Ror iuselacteddtarn tises Berm@b@ﬁbiﬁmn@oﬁmﬂ\%?]%ﬂ(ﬁ RS Y LA £ ;&?i e f);_/gc}w_h

can be copd o,0ne, 0 i t ens ich'are héte ) rin
can be ngﬁg%{lg-%ﬁqh, HAEZHIETE eSS ) iy hamino- and di((CaCry ot

(C4-Ca)-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



10 ring atons of which 1, 2 or 3 are identical or different heteroatons
selected from the series consisting of nitrogen, oxygen and sul fur, and/or
(C6-C10) carbocyclic aromatic rings, where the resulti A%ILAUR, (R22) CH
is unsubstituted or substituted 10 by one or nore identical or ditferent

substi tuengs ghf8 t he series consisting of R40, (Cl-C8)- oz
di--((Cl-Ca)-al kyl)-amno-, (C6-Cl4)-aryl-(C -C4)-alkyl amallr'#élﬁzﬁ?)&gﬁ
Cl4) - aryl am no-, am nocarbonyl - and am nocarbonyl - (Cl1-C8)-al kyl-; R23 is
hydr ogen, R27-SO2- or R28-CO-; 15 R24 is selected fromthe series

consi sti of .hydrogen, Cl-‘,,g:s@al kyl, (Cs-Cl4)-aryl and .

(062 1) e gerieteoadihag b 1 this o st sl Godaralplaminer. (Ge-Galn

s : ol oY _ _ | !

const st e Efb e ANkl W i FyRRing Smirkarbu Al St shiickRorer ! oo

aryl - (C1-&CatdlMl~, Het- and Het- (Cl-C4)-al kyl -, where all these groups
bStdyt (AT i | Lff t

o UnUSl WL BUPRE i 6 TR AT Bl il e 1

( Cl- CB8)- asdtyiated G6uk)ratey|3-mehefddio Bumambaad(d@tbEd)cia tiky whictean be

Het - (Cl1-C4) -al kyl.-, am no, (Cl-Ca)-al kylam no-, di-((Cl-C8) alkyl])anino-,
(C6 Gy GricRiasba o oRm T fug REYAL Tt WhIeh Aok e I as Fer e 5 8 nes e
groups ar € Hng dlsihs bEWeSH SWb3tdrd W&ﬂc@%r%r@?t BP0 AtéR8 iskfcttePfrom

different substituents R40; 30 R28 is selected fromthe series consisting

of R27, (lCe-se8psarRisting of nitamen) ayyganansksufusnand/or (Ce-C1o) carbocyclic

C6- Cl14) - L Cl- - bA ' , it uted
0 sunst RotlahigsHaR s MOKs nlEbe, REURTICPE (ILARRRTER WhstBshEl! ©f
Noveniér D0O3e CV@abe/ideritical 8r BT ERGObSHGaEs RTn thelsdEs eamisisingrog RY,

i nd d f h her,. and be identigal dj . d
N
C14) - ar y| €({Far@dinirad-K ghinoddbon@ngndeinirdCartahyt-et kZky-ampler e al | these

groups are 5 unsubstituted or substituted by one or nore identical or
different substituents R40; R4 is selected fromthe series consisting of

hal ogen, R¥dsey¥roddal FREL et IeX g~ (C6- Cl4) -aryl - (Cl- C8) - al kyl oxy-,
(C6- Cl‘lﬂg-aryl gﬁ?y-, (C1-c8)-al kyl, (Cs-Cl4)-aryl, (C6-Cl4)-
R* is selected from the series consisting of hydrogen, (C4-Cg)-alkyl, (Ce-C14)-aryt 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*;

1
'



aryl-(Cl-Ca)-al kyl -, (Cl-C8)-al kylsulfonyl-, trifluoronethyl, acetylam no-,
am no, 10 am di no, guanidino, oxo, nitro and cyano, where the groups R40
are i ndependent of each other and can be identical or i 1, R92
and R93 whi ch are independent of each other and can be ?c’%&?ﬁggzoﬁg

di fferent %(Faf élct ed fromthe series consisting of hydrogen,

(Cs-Ca)-alK r? Cl4) 15 aryl, (C6-Cl4)-aryl-(Cl-C4)-a[ kyFT/EPpEE484aNnd
Het - (Cl-C4)-al kyl ; R94 is selected fronBthe series consisting of
(C1-A)-al kyl, (C6-Cl4)-aryl, amno, nitro, halogen, tritluoronethyl,

hydr oxy, (Cl-C4)-al kyl oxy-, where the groups R94 are independent of each
ot her and can be identical or different; 20 RO5 is selected fromthe series

consi stin 3of i ua.nl di no Cil-c4 al kyl ) oxycar bonyl am di no-,
((C1-C4) - P?{F‘ 8“21’ Sﬂ'&ﬂ‘a?ﬁrmeﬂggf%@% @&%y%t?tﬂ%ﬁ‘ﬁiéﬂm%w%rﬁ@t are

hyd E&E Sfri¥%he (6

an;iogfinns of mF] rr ox;}igsr E)‘g%%%{lﬁgﬁ%j thy@O&gl (t)?(y(fs:% boklefcc"—b?f51 é&%ﬁgl (23803
WO oon517 Cﬁ‘?”é&éﬂ: l%a @B‘gdfﬁca %@ V@Wé@”ﬁ%mgmpb@wl -

am nocag b%ﬁbbstﬁﬂ@d(&]suggﬁtu?éwy} 8B BP%FQFH%HH&E\[ %P&lﬁgfefwgssgé{gr%%tggvg;‘ i c

partially unsaturated or aromatic nmonocycli
ring systemcontaining 3 to 10 ring atom; of which 1, 2, 3 or 4 are

i denti cal L 0at s Se e series.c | stl of

ni t rogen, F@ﬂ&g%%&%ﬁg‘t ﬁ}e e”esﬁ:ogﬁ' Eal&gg ng&’&ﬁ%r(Pe Cfsﬂéraﬁﬁ’ (9

m Xt ur es Dae)mtyf{(nn(:@)padkvlaky 0{Cs04) -bhﬁ‘(b)fy- f(f) -Qvaikel ggé_ggaal)Jayylt@jeecggl e

sal ts. ig&l qgf’i W{] &? can occur several tines in the conmpounds of the
fornul a 1ar5f 2] 1h@8)r%'§¥’ﬁﬂ@@ym@ﬂumn@hywtymﬂ@a@mmo

i ndepetgleatiyinef @eﬁtﬂd@aﬂ%ﬂ?r f%ﬁgé} do each
case be identi ca? or differ grlltt@gﬁd c;t/é}ﬁ) %g@%g'r&%sﬁ@ fag?r'n e?‘?’gnig o be
under st oo&3rih oty %ﬂo@d&qldﬁqulm hydr ocar bon resi dues V\/m ch can be
linear, i. e_ straight-chain, or branched and which

R¥, R and R* which are independent of each other and can be identical or
different are selected from the series consisting of hydrogen, (C;-Ca}-alkyi, (Ce-C14)-
15 aryl, (Ce-Cr4)-aryl-(Cy-Ca)-alkyl-, Het- and Het-(C1-Cq)-alkyl-;

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-,



can be acyclic or cyclic residues or conprise any conbination of acyclic
and cyclic subunits. Further, the termalkyl as used herein expressly

i ncl udes saturated groups 20 as well as unsaturated grogRFVe % Q% %tter
groups contain one or nore, for exanple one, two or th 8’y bonds
and/or triple bonds, provided that the double bonds are not |ocated within
a cyclic &®&9975¢120up in such a manner that an aromatic syst@EmeErgo@sadbts. Al |
these statenents also apply if an al kyl gBoup carries substituents or
occurs as a substituent on another residue, for exanple in an al kyl oxy

resi due, an 25 al kyl oxycarbonyl residue or an arylal kyl residue- Exanples

of al kyl r 5|@H§3§ryi gont amy%gycfarr&fﬂyﬂ- AindBarBanOshdONTR )-ak Haikiobytbongt; hy |

propyl , enty heptyl, octyl, nonyl, decyl, undecyl,

dodecyl , tetradecyl hexadecyl octadecyl and elcosyl the n-i sonmers of
all these resi dues, isopropyl, isobutyl, 1-nmethylbutyl, isopentyl,
neopentyl, 2, 2- dlneth | butyl, 2- nethylpentyl 3- nethylpentyl |sohexyl 30
2,3, 4-tri Vi RégiHratads padielly unsatordied i ; arormatic ndngdcyclar ot bicyepent yl . 4

Novenbers 2 7 Unsat d
For exarp 29*’95%?% S SSRGS S8, SR 12 S 2
ally!), 2- blandingl or dfenthgleroomstseidctdd fotetd serbs@idaiding oftm&@@éd

5- hexenyl g‘t%ée ar‘?&?ﬁ di enyl, or al kynyl residues such as ethynyl,
propynyl , opyny ? propargyl) or 2-butynyl. Al kyl residues can aI so be

5 unsaturated when they are substituted. Exanples of cyclic alkyl residues
are cycl oal k%IL SI dues containing 3, 4, 5, 6, 7 or 8 ring carbon atons
like cycl offt %e‘r SEOSIARSSIC forps Pog swirdures dyareohienarly, ratipc hotidpeiy | or

cycl oocty! pifisiaglealy #hie@bRessidbstituted and/ or unsaturated. Unsaturated
cyclic alkyl™ 10 groups and unsaturated cycl oal kyl groups |ike, for

exanpl e, cycl opentenyl or cycl ohexenyl can be bonded via any carbon atom

The term a aI o) ri.ses cycl oal kyl bstltuted al kyl
groups |i kJé\mcqf/ScI o%#g’g])%hh % M Se‘é%féf%’ﬁngﬁ' ﬁiﬁ?&]lppou%%P %‘@ PUNHE hir - |
cycl ohexyl examyle- thewgszuomaﬁ%m?ébhwbt cancyadronek érﬁ@érmyl cforle aﬁa(tﬁbr r’iweopyl
et hyl - C obut I et ent yl et hyl - 157°cycl ohexyl et hyl -

9
1-cycl ohep ?ﬁ?}f‘ ‘é E‘ijo?flq?‘%/ Caﬁec%ﬂ%hﬁﬁﬁ‘wféil ent. 2.
cycl obutsyl et hyl -, 2 cycl opentyl et hyl -, 2. cycl ohexyl et hyl -
2-cycl ohep}_\gl et h 2-
used erem 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
mmjmnxmmadmmmbmwmmmmﬁmmbWMQpmwmdmm&wdmmbmm%
are nat located within a cyclic alkyl group in such a manner that an aromatic system
mmmm.AﬂﬂmseﬂaanaﬂsaBoapmyﬁanamwgnmpcaﬁesaﬁwﬁMemsor
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,
hepnd,ocnd,nonyhdecw,undecw,dodecyLtevadecw,hexadecchxiadecyland
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!.



cycl ooctyl ethyl -, 3-cycl opropyl propy!-, 3-cycl obutyl propyl -
3-cycl opentyl propyl -, 3- cycl ohexyl propyl -, 3-cycl oheptyl propyl -

3-cycl ooctyl propyl- etc. in which groups the cycloalky s wel |
as acyclic subgroup al so can be unsaturated and/or 20 sﬁl@’??’%?g"ﬁaﬁ

course, a ¥QeMYHTAhl kyl group has to contain at |east threePCHER®N4EEONE and
an unsaturated al kyl group has to contah at | east two carbon atons. Thus,
a group like (Cl-Cs)-alkyl is to be understood as conprising, anong

ot hers, saturated acyclic (Cl1 25 Ca)-al kyl, (C3-Ca)-cycloal kyl,

cycl oal kyUHsﬁthvétegraﬂq@%éndmk@s éu@T&?e)xaw;ﬂlaoaﬂkléMJp ré&éuéé)sucﬁhgwlnyl yherein the

total number of garbo ai ons can from4 8, and unsaturated

(C2- Ca) - 'l RPEOY éé)rf’@ﬁ”y @)allél)k%WFe"U 3-E2teos), ZanriyR-butemil) Jmehyl@-gr oup
li ke (C1- I

at ur ot ed‘gﬁ%?i‘r Bexeyt & B e Rtieh 08 B HOTREALS R SR LI et 1
and unsatRficRYeY. ?@romylé?-'mparsw Ior edsu(tmyloqmymelsmls can &Pb&A) - al kynyl .

4 Novembpef / 04846 11 Unless stated otherw se,
the term aI t?&%teé’?@r%ggﬁé}é?e %gg%toé{:ycl i c saturated hydrocarbon residues

cont ai ni ng from 1to6 carbon atonms which can be linear or branched,
' resi dues containing from2 to 6 carbon

acyclic sat ur at dr rbo

at ons V\hu@’ﬁ ‘EB{? bcg %eﬁl V@' A &Y FiprBcy( "@Elctﬁﬁ C@nkéémﬂlg FBHdd, 6,7 0r8
C2-C6) - al I d?jdﬁ_)ﬁ ijé mﬂ@

((:ar bon) at éﬁ@mon%ﬁ?ﬂﬁ%g@r@% ty%! c‘gelr %{I%rrs g‘gﬁ?‘g%ﬁﬂar

group of %VE 'éﬂ"“ﬁf& gan |aé50a1PEk§Ub$tél§ﬁedlm‘5ﬂ©rsuﬁsaturretbdaydns@mra@d)cyah«alkyl

resi duyes drokgs Bph but utyl, sec-
but yl dé t efst Msat&%%g%é?@g%&%ée@%ﬁ?@p%gw? Crdjeé‘ F gr oups do
not onI y @(@tﬂhexﬁoylmmbabenﬁed w&sar@uwbbutat@mr Tes mﬁdalR?l & u&@xéf@irﬁél&o
resi dues ene r Oups or net hyl ene groups
exanpl es é# ’\M’H I%@t%?@ﬁgéd %L PH??@%‘EG( pr@PHE’PﬁégY =2-diyl),
JZL JZL gt hy |t mt(uh/smemlmdycmpb?miﬁ%m%d-l éydl@ﬁl%@rzrﬁém%tMl&i&xyflﬂﬂe%yt-prl()pyl ene,
I me p ene utyl ene, but-2-en-1
cycl opr op %&tﬁTeg“ﬂyérmPBﬂéthy é‘cdﬁ@l b‘%‘?@ylen‘ecwoﬁeminWl-ohexyl ene.
unl esssst@tome&yi@@ﬁ SeeyciHEpJIERTRES | ﬁ&? uent s
bonded to (ia Iaq% guygit;ggﬁyM| ch m%rgﬁil ndi Cat egfyéiﬂwh &BrBP?I on ofét he
conpounds®¥ effyl teaciopegivigthyl-, 2-cyclohexylethyl-, 2-cycloheptylethyl-, 2-
cyclooctylethyl-, 3-cyciopropylpropyi-, 3-cyclobutylpropyl-, 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.



groups can in general be unsubstituted or substituted by one or nore, for
exanpl e 20 one, two, three or four, identical or different substituents.
Any ki nd of substituents present in substituted al kyl i dues

present in any desired position provided that the substﬁfﬁ?lgﬁrﬁggs not

| ead to afvaggisgl € nol ecul e. Exanpl es of substituted al kydrgmelfdes are
al kyl residues in which one or nore, for exanple 1, 2, 3, 4 or 5, hydrogen

atons are replaced with hal ogen atons, inl'articul ar fluorine atoms. 25
Exanpl es of substituted cycl oal kyl groups are cycl oal kyl groups which carry
as substituent one or nore, for exanple one, two, three or four, identical
or diff er eHNlesssjated otiagrivjde, gnetars) afiyt pmiamblyecmpuke&a(:ﬁlacGé)uratddyI

ik f tituted l.
o Bt hy! SRl ion 5088 coBRTRG Rt (R Srebh Somingl csth bRt o1 © 4
Noverber 20Gihchee 86)/ci51ASaiBEREERYaKSTH6n rdiThe cbAtaming Yont ZheBiatford
nonocycl ic 0 clic rocar bon resi due in one
car bo)éycl i g{)orrnﬁ l"@y H%/eqrﬁgtbrﬁagh%g E‘Eﬁlf%Qﬁhﬁ’kﬁﬂy[eﬂr&@mﬁds@}Bﬂé’h\anﬂn a
(C5-Cl4)s5 ak éllcrﬁl%}i %ﬂsr RSN f?‘é‘mr'é, Ros ?:ﬁ%tl%??@ﬁ &ang rﬁéﬁﬁorﬁéﬁﬁ@

of (C6- Cl4)-aryl residues are phenyl, napht enyI uoreny
ant hr aceny[iNg SaBaaaipes. fpariesar ayoumr of Satwﬁt@mgsycamealnheagzﬁues isfaphedby .
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conmpounds bﬂndaadﬁmthuum 1, aryl residues |nclud|ng, for exanple, phenyl,
napht hyl and fluorenyl can in general be unsubstituted or substituted by
one or nore, for exanple one, two, three or four, identical or different 10

subst i t1@nThe aoyk stREHBHES AR gae AMNdesuyd éo%YoH@séﬁ;ﬂFtcpﬁl%hbeIBnt and in
substituted  aryl residues the substltuents can be l'ocated i n any desired

position. T ?ﬁ‘%ﬁo@ﬂtﬁ'@ﬁ esperdngidaivalewt F@a@sleﬁﬂiéeﬁhmach)d@ﬁw@ﬁa@”@teﬂeocat ed
the, 4 pos Libs BaoHendeRE TG0 Ry pRamblE RS o rethgnd; BESqyhe £
substit yenﬁﬁarleh‘eg dig)y htethyderieet nm@hﬁkmmWem), 12sdbytgsmetrotene, 1,3-
esi ducs | BRoRRRy 2rEP Bl ke R Meber hd Teiikenet Bakesnehd-BY! Torat ed i n
2, 3, 4- pt&i cymoproay&né 1 Q@ctdr@xyle?@nf&@mbﬁé@hn@om Z-BR%Hd:QRne.
2,4,6-position, or 3,4,5-position. Naphthy
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
'mmMmmmmm%mmmbmmmmmmwe&mmmmmmm
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 butylcyclohexyl or 2,3-dimethyicyciopentyt.



resi dues can be 1-naphthyl and 2-naphthyl. In substituted naphthyl residues
the 20 substituents can be located in any positions, for exanple in
nonosubstituted 1- naphthyl residues in the 2-, 3-, 4-, - r

8- posi ti onyapghAspr,nonosubstituted 2- napht hyl residues ?Ek?ﬁ@b%EZQQ§€ 4
5-, 6-, 7-, or 8-position. Biphenylyl residues can be 2-bﬂ$ﬂ@%§??@f
3-bi phenylyl or 4-biphenylyl. Fluorenyl2resi dues can be 1-, 2-, 3-, 4- or
9-fluorenyl. In nonosubstituted fluorenyl residues bonded via the

9-positio Ltuent | r ef er abl resent in the 1-, 2-, 3- or

2 hosi 11 o O ERa PSR R ndria SRR & Boh e fbSracstonehsidse ipmdiamet | 1

subst i t ut deast gne gadopycicrieg i Greseramiat Bas GGor E&’g} & éiyé ecthdh %o &
B tfl, ydroxy, )

as. methyl, ethyl or tert-

C -C4)-al kyl
ECl- CBg - ZI%%@%%]ﬁeﬁ'&’P?i@w 8rto(d@ g radiokydtomy ars podsens. Erdnfiay of a0-

th Celda i I | F L Bro 1, ,
nitro, A ﬁ%f? S ek T P e Pait SIPNenGaE Shiiatihor ahiacipht  ncetyl .
T et s sy o ity
acetyl am venbher
((C1¥C4) - gﬁh fy%&%%‘?%éﬁ%’ﬁ%%%‘?ﬁ%Ff’d‘?ﬁﬁ“%ﬁi%SHQ?qi§P 30hgrqupstvetich ey | |
benzyl optindiratddyin tsalffinitiohed the chhpopRS ¥ th@rfBHﬁulaqpénh/Pf?sliddés%Haiaih uted
phenoxy org [bgnz Iiox§ OEt i onal lY substituted in the pheny gr oup. '
substit ut éd ¥?ﬁ49&r B¢ REPEHY! BRd igpreswhean in genspaldief irnsybstiutecoor of t he
conpounds sabstienediba dneCdnbrd $He b Yot héog}tnlé%r%ﬁgér{] ﬁ%ﬁ%ﬁorgﬁﬁ?rﬁgt

subst i % ted bi{ substituents selected Tromany 'desir
subst i t HeftBSTUSnlsy Asgk tesidussdaoy be hondie dafangidesired ghositibAl atd PURIbsERted

exanpl e, ' (o) may be substituted by one or nore
i dem)i cal %cr))r/'sgigfﬂpg%gir‘\fgg’u%%lsj?ﬁ{suéﬁ ke #@Fﬁ‘f’ﬁ@”@rc&ﬁfﬁeg@ﬁ%it@ﬂi ng of
(C1-A4)-al kyl, hydroxy, (C -C4)-alkyloxy, F, G, Br, |, cyano, nitro,
trifluoro .N enyl , benzyl, phenoxy and benzyl oxy. 10
Pr ef er abl {'ﬁ hﬂ%ﬂdﬁﬁﬁg'@%gg 'ﬁ??‘F’HeﬁilQﬂlﬁ‘gb%ﬂ@”%ﬁé@éﬁtlowtgd ﬁre’%;tecﬁ?posiﬁds, of
t he f or ntha3ipositing: abde i hekat i aryl..ar S

dpos %ébﬁh@ﬁﬁwe% EIS%}%H] di tﬂ?e Qzﬁéﬁpl%ﬁ]%;éljorgg pr&f%'[ﬁ% ,If a o

corres nd'hnally apply to dival en‘_t re ues derive
to arylen8"§ PP UPiqaEngmivy sebdlitugrits hthegitad Belecated i 913-poditesh, 2r4-

bsti itioR- ene 5 4, 3- I .or 1, 4-phenyl : ht hyl
ohi ah can’by crsooerer s P bR GRGR & depmaare Reangty rasigues ©

carrying three substituents the substituents can be located in 2,3,4-position, 2,3,5-

position, 2,3,6-pasition, 2,4,5-pasition, 2,4,6-position, or 3.4,5-position. Naphthyl
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,



napht hal enedi yl , 1, 4- napht hal enedi yl, 1, 5-napht hal enedi yl
1, 6- napht hal enediyl, 1,7- naphthal enediyl, 1, 8-naphthal enediyl,
2, 3-napht hal enedi yl, 2, 6-napht hal enediyl or 2,7- naphthgk&mggng ookhe above
statenents al so correspondlngly apply to the aryl 20 subgroup I'n aryIaIkyI-
gr oups- of arylal kyl - groups which can al so be wunsubstituted or
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benzyl, 1-phenylethyl, 2-phenylethyl, 3t®henyl propyl, 4-phenyl butyl,
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1- (1-naphthyl)ethyl, 1-(2- naphthyl)ethyi, 2-(1 -naphthyl)ethyl,
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groups a Haskt r 4, 5, 6,
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for exanmpbenaad, two, three, 10 four or flve doubl e bonds within the rings
provided that the resulting systemis stable. Unsaturated rings may be

non-aromatic or aromatic, i. e. double bonds within the rings in the group
Het may bitheabanrgsEtdrientsGalaAingas eyl grddls @ormpbuqmglsydanpiy toediiesienbn system
results. Aromatic rings in a group Het nay be 5- ered nbered

rings, i.regldugs ieaved Torbaps oreHRs, greottﬁ’)a ”%%WHH?H p’t"%"ﬁ?ﬂ‘? WRE G hs

15 be unsubstituted or substituted 1,2-phenylene, 1,3-phenylene or 1,4-phenylene, or
naphthylene which can be unsubstituted or substituted 1,2-naphthalenediyl, 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-



15 Aromatic rings in a group Het thus conprise 5-nenbered and 6-nenbered
nonocycli c heterocycl es and bicyclic heterocycles conposed of two
5-nmenbered rings, one 5-nenbered ring and one 6-nenbergqjmi%g r%§0§\M)
6-menbered rings. In bicyclic aromatic groups in a groupOHgt 8n bot h
rings may wanwasirzheteroatons. Aronmatic groups Het may al por/kevoroedsrred to
by the customary term heteroaryl for 20 ich all the definitions and

expl anati ons above and below relating to Het correspondingly apply. All

t hese expl anations al so corresponding apply to heteroaromatic rings which

may be condensed (or fused).to a ring far he roups R21 and and
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W th 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
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1,2,3-triazole,” 1,2,4-triazole, tetrazole, pyridine, pyran, thiopyran,
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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



t hese heterocycles 15 The fact that many of the before-listed nanes of
het erocycl es are the chem cal nanes of unsaturated or aromatic ring

systens does not inply that the groups Het could only he dghb¥eshds om the
respective unsaturated ring system The nanes here only serve to 3scr| be
the ring th respect to ring size and the nunber of the

het er oat Of%ééﬁg; ﬁhel r relative positions. As explained abo'?/({éUE’t’%@‘“fj'Poup Het
can be 20 saturated or partially unsatut@ated or aromatic, and can thus be
derived not only from the before-listed heterocycles themsel ves but al so
fromall their partially or conpletely hydrogenated anal ogues and al so
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4- i m dazadhgke beterbeydieslazol yl, 1, 3-oxazol yl can be 1, 3-oxazol -2-yl,

1, 3-oxazol -4-yl or 1,3-oxazol-5 yI, 1, 3-thiazolyl can be 1, 3-thiazol-2yl,
1, 3-thiazol-4-yl or 1,3-thiazol-5-yl, pyrimdinyl can 10 be 2-pyrimdinyl,
4- pyr 18 diney Fact Tt rﬁé{rﬁyHfltﬁbfb\éfc)refﬁ"ste%M&é@o@h@bﬂracﬂlé@é@h@)ﬂheﬁﬂﬂalbe 1-

;1)| perazin aIm( _o?ﬁp pter atZé1 nyl = pt perazi r%o) odr 2-p t erlazt;]n%/th | ndol ¥|I tcan be
-i ndol oS nsaturated or aromatic ring systems does no imply thaf the groups He
could only be derived from the respective 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.



i ndolyl, 3-indolyl, 4-indolyl, 5-indolyl, 6-indolyl or 7-indolyl.

Simlarly, benzimdazolyl, benzoxazolyl and benzothi azolyl residues can be
bonded via the 2-position and via any of the p05|t|ons‘,_l1{10\‘,%%(@[,2
benzi m dazolyl also via the 1-position. Quinolyl 15 can bé gui no
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5-isoqui nolyl, 6- isoquinolyl, 7-isoquinolyl or 8-isoquinolyl. In addition
to being bonded via any of the positions indicated for quinolyl and
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acetyl or lsﬁaﬂlhgﬁﬁ Ta%% RoiyT Bt 8-isoquinalyl. In addition to being bonded via any of the
positions indicated for 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



met hyl sul fonyl or another sulfonyl group, am nocarbonyl,

(Cl1-C4) - al kyl oxycarbonyl, 10 etc. Nitrogen heterocycles can al so be present
as N-oxides or as quaternary salts. Ring sulfur atons Q%E @zed to
the sulfoxide or to the sulfone. Thus, for exanple a tetra yarot I'enyl
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present In the form of pure enanti oners or pure IaStEI’EOITEI’S of in the
form of RfB&rEreYPrsHet hgpubsiiteied by aubstitdents selestarkirem fifasn any desired

subgroup of the substituents listed before and/or 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.



exanple in the formof racemates. The present invention relates to pure
enantioners 10 and m xtures of enantioners as well as to pure diastereoners
and m xtures of diastereomers. The invention conpr|se$4qk%£H£g§mﬁk two or
of nmore than two stereoisoners of the formula I, and it conprises al
rati os of WRAVIHE eoi soners in the nixtures. In case the mavgroamqiss of t he
formula | can be present as E isoners Qi Z isoners (or cis isoners or
trans isonmers) the invention relates both to pure E isoners 15 and pure Z
isomers and to E/Z mixtures in all ratios. The invention also conprises al
tautonmeric fornms of the conpounds of the fornula 1. Di astereoners,

i ncluding E/Z isonmers, can be separated into the individual isoners, for
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uni fom conpounds of the fornula | can al so be obtained by enpl oyi ng

st er eoehéMptically yclive ¢arbon sttems ipresentritt e compaundsyofdlse fgmutlel easel ect i ve

2Bui | 0t sy BRLah Bhet Pt RO Binblean ol o rGRHE e Smefti e
of an amiofithetdrohuleni tarpbe pegerit ih e feERNPOPUINE dHarftibendrerdnpupe |  Of

i ncor porati a building bJ ock designated as D--amno acid or |--am no
aci d, pcar?t'%%gmeqs &f 'rég‘éngﬁr'@ of glixtufRs fsfirPBamerRReiE dlastereemsrs.fae 30

conpound exbrip)€ irf ®eTBiA of radeffiateX A SresbMani AR AEE 88 pafe énéht%%é}ﬁ acid
bU|Id|§g bl ock can confer increased stability in vitro or 1n vivo. The

i ncor pBr AVRISres of enantateersas welbas (upwg, diztisworaersantmbderssale a
des red disdEARengt. AR [RAfon BomBfiset ARYFEDLE t@&@g of b Hliat deo 19

PCTI EPOQO' 04846 phar macol ogi cal "activity of the conpoun n sone cases it

can be détgnegisomears offHeolwrmutad, endifi@onyrises e natios akthievstefenisoomdry imtrehor t

peri.od of i I h cases he...incorporation of an L-anm no aci

bt a1 ng R HheRt T SRR DT PP e fo BRates Rl AldteRitry,

i ndi vi duasorhersdfog elstisbierscomnipansidomars)itv@invehese lates hdthtd Bord Besomers

i ndi vi gual ds exposure to the active caonpound. A simlar effect may al so be
15 " and pure'Z isomers and to E/Z mixtures in all ratios. The invention also comprises all

tautomeric forms of the compounds of the formula 1.

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




observed in the conpounds of the invention by changing the configuration in
another building block fromS configuration to R configuration or vice
versa. By taking into consideration the nedical needs Q%Vﬁh‘ L | n the
art can determ ne the desirable characteristics, for exanple vor abl e
st ereochem st rl¥ of the required conmpound 10 of the invention.

Physi ol ogi WRI517h] erabl e salts of the conpounds of f or mul BCWERR@4H6Nt oxi C
salts that are physiologically acceptapbhde, in particular pharmaceutically
utilizable salts. Such salts of conpounds of the fornula I containing
acidic groups, for exanple a carboxy 15 group COOH, are for exanple alkali
metal sal diarhlacaloildl BeusRrdindEL Aol IR b cAses RAdh WD LBl ROARRS! UM
salts, magnesiumsalts and calciunlsalts so salts wt

physi ol o g@ompaupiddp apimeiryactiverfanenly @nsi'lmt penodptimacn aigch cases, the

tetrameth nd acid adltlo salts with
anmoni a anlagrg%és“l on%cgﬁ'a%ﬁ‘bﬁg%@é@%r%f’%m CATRYN net hyl ami ne,
di met hyl amdu@enbus peptithsesiinen |ﬂ&vﬁUbe6uﬂgﬁﬁ,thérd0@rﬁdbdn@ﬂhWO éidrappl ani ne
or tri

(2 dr 0X am ne. Basic Qu contained in the conpounds of
the f oPm il Q‘W%Wté\s@ﬂ%rﬁ@xaﬁ%ws tarﬂa)%%gﬂ éﬁﬁpﬁﬁndﬁéU®§f@ﬁ%hW£% be
groups, fwgar@@dmtﬁacaommnaalome :EOént@%ﬁBPl:ﬁaH\@hg th@ebﬁﬁgursn&ﬂrﬂénotﬁgph as
hydr ochl ori c acid, hydrobromi c acid, sulfuric aci nitric acid
phosphor i Ruildifg ock from §eopfiguratien taRmenfigleatian ersviemversal Bwﬁal@ngmtds such
as form CeieidhrafiGPiHe’ méglcapﬁ%ds% ék?l e Gt £4r§ dgt%'rﬁjﬂn% f%%tde%lrggle
mal i ¢ acid, succinic acl oni ¢ acl benzo , malerc acid,
fumaric a@‘]aﬁacteasﬁ@r far exaimple aﬁamablsmtémmcbeanstw,mftha)rdcpﬂimdmm,ddwm c
aci d. %og&qﬁ grive()ftl the formula I which sinultaneously contain a basic
group an 4 engroup, for exanple an am dino group and a carboxy
group, can also be present as zwitterions (betaines) which are |Iikew se

i ncl uded %’Q t@e . 3? Eéesent i nvention. Salts of compounds of the fornula I
can be obfBY$i¥adiseily ?réﬁ@riﬁitﬁé’(fﬂ?ﬁigom%\:\ﬂd% gf tormiaharernardedc weltethats 172
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conpound of the fornul ah i norganic or ic aclid or base in a
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excha V. C f nds
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sodium salts, potassium salts, magnesmm salts and calcium saits, and also satts 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



5 not directly suitable for use in pharmaceuticals but are suitable, for
exanple, as internediates for carrying out further chem cal nodifications
of the conmpounds of the fornula | or as starting materjalSef.85 08
preparation of siologically tolerable salts. The present invention
furthernor@vqw&;)l%es all solvates of conpounds of the for mPACA/EPLQ04B46 f Or
exanpl e hydrates or adducts with al coholmm The invention al so includes
derivatives and nodifications of the conpounds of the forrmula I, for
exanpl e prodrugs, protected fornms and other physiologically tolerable
deri vati vigosk ReHEEI; t es of
t he conpounds of thﬂg}eoﬁﬁuﬁg%xamlé @gé}bérﬁéga %Jrg%&d%c th*éPr{gf&?rE)Lﬁszg

(G - C4) - affkinorgaiie os orgarialesid enhass iam d@seuﬁorodxsme{mamm fabivydtaet s@tas byThe

i nvention rotected . for

corrpoundsc%t%J na%)&?]]a tnfow\/\% n%g I’-ﬁg %?ﬁfg toR ﬁlﬁgﬁﬁg’g S&fts °f he

formul a Itmmrernpq:nlncSI cnfltbglfmmhule(bmﬂiucth mauﬁelbf&:lw ph@’@@@:@ﬁl%/ folrabiigy, are
chem c nmodi fi ed derivatives of the

f .
gg%ﬁﬂ%s”ééfd'ﬁ?ﬂyf%&ﬂ@g?f “S%M*P?g'"tﬂf&b@ﬁ tafe sHitahle fPhevamrie. an a
desired nimteraredidtes f@wm)ue?(w farthes BREfic2 nicsan&@nehs bf fhe cc}ﬁhﬁ&Jl\f/gi sl Ghd I LY

or duration of action, are known to those skil in the art
det ai | ed TORPHIERT Fhstaging materiads fr dae @g@argtl@rm Qﬁﬂhywlggfaﬁdfahotbrableemt’sur e
| i ke, for exanple, Design of Prodrugs, H Bundgaard (ed.), Elsevier, 1985,

, Fleisher et al. Advanced Drug Delivery Reviews 19 (1996) 115-130; or H.

Bundgaar dTh®pesendinvehtion furthermots incl9ddy alt dalvateiscd cammpoahts bfiither feralized

her ei Y f s, for_the coppou ds f the formula
| ar enleo'ts)péic?ra y espgﬁ%égg 8@-@}5 &#38*‘0'&85‘? ﬁb’?”gg Ve acid
groups, aderivaitives anylmadifektitgs Fnide @aﬁi@@maag oﬂﬁéjfoﬁﬂﬁla |0for%&ﬁhﬁlii@b' e

ni trogen-cont ai ni nqg(ﬁgroups such as ani no di no groups and

guani di noP'§FBEss Pr tteﬁé‘OHE%a”Br%la?rd@fy%GQ‘@a b@l’ﬁ?@lerﬂ%ﬁﬁh‘g@ ipAkidiNg nor e,
for exanpiterOaed Omide ashvell 98I ﬁ@?atimtég & tﬂg%ﬁbﬁﬁﬁ%bpﬂ‘%%nngfaqum

are repl ged 30 with an acyl group or a carbamate ul tabl e acyl
groups anduehPeigrneed @m@%ar@é@r examplgr (ﬁl1rGg)58|&w(ﬁS¢%l‘ﬁbmmtbetl cmﬂammsare

(G - oS PG 8 R e yegfton e M henibahibbidatios i G148,

PCTI EPOQY imma &f ﬂﬂcwpbumisk pf theG@brrddlp- labtkigh can (B6cdtiléjted mw lcomgeunds of
E ﬁg rcr:éjan %egfbll’rﬁrgl C%‘?d&?bh%lﬂpglqﬂw%ncﬁ ﬁgn%%%gﬁ%ﬁmg(ugs for 9‘18 compOLIf\:\pdzs of
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)-



hydrogen. 5 From anot her point of view the concept of converting a conpound
of the formula | into a derivative or a prodrug can al so be regarded as

protecting or masking functional groups |ike am no gr OWRS, %Hierdidb% gr oups,
guani di no groups, carboxy groups etc. that are present in ghe compound of

the fornmula 1. As already nentioned, the present invention also relates to
all such pVBO¥EEH forms for which sone details 10 are ex@msFENP48#6 gi ven
in the follow ng. For exanple, the conppunds of the invention can be
chemcally nodified or protected at any am no group such that the am no
group carries as a substituent, for exanple, an acetyl,

cycl opengb[@awz(w-%%iikgk,%@@ Rary Hef! EYCOXUAALBATY-alkiP 0P $1R19

r _or
ot her su group, 11 ] rouﬁs f'urt her subs | tuent s can optlonaliy be
present &s)@iytransbin whishR™ Nas the maaningvingicetgs fos Riswith theawreptiescdi n to
refer t 0 AR cyl atabl e am no group, including a primary or secondary
anm no groap. u¢h am no groups can occur, for exanple, at the N-term nus
of the compound of the formula I, or as substituents in al kyl groups or

aryl groyps or in the sigde chain of an 20 am.no acid bui]di bl ock, for
il B T Andipal fenEstvieRdRe Bttt P ariEN Sotoaitin & PEraraisy | e
cc- am no igbelfedfativecorfd pdnatae akel ik Heddrded as ehbtettihgor asmegnd of the
formula I wjitten in the conventional manner of representing a peptide, i.

e. to thdupftong! eaURS IR antpe @reyREIAIdINRIRHPE SHANANS B PEoRFBIRY of the
i nvent i ony6ahs BE, H{éitaerétp?é’séPinrUHékéd?ﬁpéw 6t PeFBrrANL N0APLRL AR inBELISK&IIP- 25
The term™protecting group (or ocking group) is used broadly herein to
refer to the peesentinvantioh aldnorelaies te el spch ipactected foums foc evhichhgeme gletrilst om

presenf itaﬁe%%egﬁ%gygg;&wﬁ tﬁ@%li%%e%i s introduced by reacting the am no

group W ecting agetit, including, for exanple, the a-am no
group present at the N-term nus of a 30 conpound of the invention. An

am no-prqtectin roup protects _the otherwi se reactive am.po, group agai nst
indesi 1 B SEHB IR RS EE S TVgRTR SR be TRTNCAY MEURLAL | dase
activity motedtdd 86dn Qm@(ﬂz&?fsubh%épﬂh@%rﬁinb JPolip 8hFies aQ sISHIE, fod
Novenber 2003 WO 00/ 75172 PCT1EPOO/ 04846 22 during a synthetic procedure

or duri nXefiagn acelyl, cyrippanlcankonyi allyigxycarbonyl, propylaxycarbonyi,

15 benzoyl or other such group, in which groups further substituents can optionally be
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,



mentioned, the nodification of an am no group can al so provi de additional
advant ages including, for exanple, increasing the solubility or the

bi oactivity of the conpound. Various am no-protecting g own in
the art and include, for 5 exanple, acyl groups such aé%gérr?g%&d;c%etyl,

pi col oyl , V&I y| acetyl, tert- butyl oxycarbonyl, allyl BGRERIGOHHS

benzyl oxycar bonyl or benzoyl groups, aspyell as am noacyl residues which

t hensel ves can be nodified by an am no-protecting group. O her

am no-protecting groups are described, for exanple, in Goss and Mel enhofer

(eds.), The ' : @g'%qq s | e and Wits,
10 Prot ec%l?brg?egsgﬁ%%tlfxp%'eggﬁéc y Nt gg%&@f&%ﬁﬁ?”ﬁ%d%%a%%@ﬂ%, John
Wley & msenkonaddhe needificatibnwiiiaararisicignogy pam alsedorbeidei addition=ef er ence. The

product o uch dification aof the N1ter am no_group of  a
conpound %‘? aeg%of]ﬁﬁ%q' fc?rs?xa q%rlp‘é@af@gé € &R uw&%Pmn’?atP'_ga‘étf‘ﬁWaﬁf . 15
The abovecanpbambtVariusrehiabigrotebing bRSgRtarB KnehAURSHhE BriAd¥AciHeuRs i n the
conmpounds of formula | correspondin |y to protecting groups on
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ani di n@ YIRS aRd LouRs mqﬁba?gf%mpjg .a%ﬁgﬁgmhoxé.nteamwtwiagewﬁ?rﬁ n these
| att ' I ' ,
tom ay hey Pl BOny BIORCa IR ok e iyl B tefiBbifolkie astyell & coer
( ( C1- C4) - amningacy breisstugs, whi¢tOhebie 2% cdn by hbadifi;e(lgiahlsybamamirgo-pr?tecting group.

C6- C14) - . .C6- C14) - - (C1- - oxycarbon tc. i
E)r der tZ) @%‘%@%@Rp %Eﬁrcégggf%aﬁr%%y eégﬁe&@o%&ﬁﬁ& %‘fé'f%é %Eir'ﬁﬁ‘leghf’%rn a
dﬁsi red | (r@s@efl’?gaﬂdapti:ias,l wal. 3, Me:a@enﬁggmhs;, cvﬁaib,hﬁ_ilh ;@f@ghé epdodotshe
chem ifi at .any car hox rou i nt roduci i
car boxy- pé%qq%%l‘fen(gr%(?dﬂ%?ﬂ%‘cgﬁﬁeﬁ‘%t%@tqfﬁd’%ﬁp%ngr%&%ﬁay & oup) is

al so usedsbnoarioy, REER IR whihli8 irtforpérafe CIERNY A& eneBeThE plodlicPBPany hat
ogen atom or. the hydroxy dgroup or the oxo group of a

can replace the hydr ) ] )
car boxy g$%mét%ﬁ$!0@ of thed\-teminus arpyx groyp &l 8. canapend ofghedpenuladis may

advant ageiisir¥d ks Q'éﬁsf@—'i’érrriiﬁ%alréfe‘ﬁbgﬁ\feed formor nodified formcan occur, for
30 exanple, as sugstltuents I'n al kyl "groups or aryl group or in the side

chain of an amno acid building block, for exanple in the groups R96, R97
o e T B B T R o Rbes L

compounds of formula | correspondingly apply to protecting groups on amidino

groups and guanidino 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



PCT/ EP00104846 group or of an derivative thereof |like an ester which | eads

to an al cohol group CH2OH or an al dehyde group CHO t hat repl aces the group
COON. A carboxy group can also be protected by convert%r&% E%

into an ester group, for exanple by formation of an ora

are well known in the art and include, for 5 exanple, alkyl oxynethyl
esters sud¥YOa®7HIT - C4) - al kyl oxynet hyl esters |ike et hoxOEFEPPO4846
et hoxynet hyl, isopropoxynethyl esters amd the like; 1-(C, -C4)-
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undesi rabécﬁ)rbﬁflﬂilbm@ﬂ'\ ést@?@éﬁd HRAikebavRox hBthyEe §eed slich &n no- protecting
groups. The - g p -CO unit present in the conpounds of
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a- nonos uhm:htaﬂ Bmefmmmacarﬂon'ylexygewpeﬁ% A aartesy gncsp trraytahso bgdr ogen
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thiazolyl, tetrazolyl, cyclohexy! or another group. Carboxy-protecting groups like the

ESt ers

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



WO 130/ 75172 24 PCTI EPOO 04846 of the amino acid. As is outlined below, the
-N(R92)-C(R96) (R97)-CO- unit may be synthetically incorporated into the

compounds of the formula | by enploying as a building bl spective
am no acid of the fornmula HN(R92) - C(R96) (R97) - 000H. Pa?gﬁggrg%gﬁzodogm ds

from whi chWPR@/751R R92) - C(R96) (R97) - CO- unit nmay be deri vedpcamer@olgignat ur al
or unnatural am no acids exanples of whixgh are Aad, Asn, Asp, dn, Gu,

hd n or hAu. Functional groups in such am no acids can be present in
protected formor can be derivatized. Si m'IarIy, t he
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this s o i ment of 15 the | nvention are independent "of each ot her
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t her eof |%ﬁgnuﬁ rpg%lg%lﬁ%ntdé] ?ﬁ%omﬁém 0 @%Jfagg%ﬁ@s[e&?%rbeoreglc@ cgfén HEH? he
proviso thatl. in this second enbodl ment of the invention the conpounds
acetyl -{( 4-

am di nophenyl al anyl ) - cycl ohexyl gl ycyi - (4- net hyl pyri di ni ummet hyl ) am de,

acet yl - (4Besides the compounds of the formula | Wthh are d% ined as described at th
am di nophenyl al anyl ) - cycl ohex?/ fgthycyl -(2-(3-nmethyl pyridiniumeth ?) am de,
0

acetyl - ( 4beginning, a second subjec € present mven’uon are also compounds of the

d h | d d
oA et e B ST B B OB
acgtyl ( 4beginnitigrexshphipr Hamsiduas/RT airek R g.mylclylxn (t3s antahidedeodiiormat de
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are excl seledtedfoom the sersecantesistirioostityembger, HybmxyauaiinyRN(d,be expl anat i ons

above and_.bel for. ex ose relating to al kyl roups, aryl roups or
het erocycpP)c G‘Af Wrbonﬁw&s-c14 aryloxycarbon?/l- (Ce-C4 ar;%( 1_p Ca)- e P

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,



30 or to salts or stereoisoneric forns of the conpounds, as well as those
relating to preferred denotations, correspondingly apply. In this second
enbodi ment of the invention a further preferred denota &ggﬁﬁégﬁgﬁ)and R99,
i ndependent|ly of each other, 4 Novenber 2003 WO 00/ 7517 0 84846 25
I s hydrogen. As exanples of parent am no acids fromwhich in this second
enbodi menWHEHE i nvention the - N(R92)-C(R96) (RI7) - CO- umCE/ERH8/04845
derived, Aad, Ala, Asn, Asp, Gn, GQupghAla, hGn, hAu, Hs, hlle, hLeu,
hPhe, hTrp, hTyr, He, Leu, N e, Nva, Phe, Phg, Thi, Trp, Tyr, Val,
tert-butyigiycine (Tbg), neopentylglycine (Npg), 5 cycl ohexylglycine (Chg),

(D i eop: ine (Nog), 5 cycl ohexyl gl ycine (Ch
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deri vati pgsl.NvED®HE, IPHE! THAITrE! BYFenbR 1o HURAgIEFRATBES Rbpbayiichnd (NpRye the
follow ng preferred denotations which they can have |r_1deFer_1 ently of the
denot a% i 6¥doigxyigiyeine dCBgbmvsioherylainaingitifes), 2;thienylalanine(Thighé2-of CH2

groups ip; Sy 0] . 3 i : | 0 lepi.gted in
Pormui a Prkeny BRI S0 of DaperfraBAchy Rinipbata R g0 (oot Bue PRl
pr ef er abMethadedy dér angadischen €haneit dMetthad Dofo@rdgnipahemisttyd rVotlupectaét abl y

1. Thus, _pref |y the ar - [-, 1 direct bond or agne of the
groups -éﬁaﬁsg'%e%ﬁzﬂﬁ@?%%@ée%&}ﬁ%a@%)y%ﬁ DS ISR S Re group

- CH2-, péuridtiopslagroyps irefreiseldino 2gidsheargbe e sdrititn profeted furhesr canbe e. the
nunber of, substituents R94 present on the phenyl group depicted in formula
1, priPedsH¥siaed- 0, 1 or 2, nore preferably 0 or 1, particularly

preferably 0. In case all substituents RO94 present on the phenyl group are
hal ogen 25 atons, in particular fluorine atons, a further preferred

in

denot at i dieditrustyral eermpsits in Besompeunge qifermpulad heyp the falpwving prefarrrd a
substitu : r = -l : tons.
1t or Sanefind Yic el R e o & S BAIBRAEAL DY o UCERRRINS!
which at any rate is present in the conpounds of fornmula I, and four

ngr f ?52 L Or{rrl.ﬁ%bél;'hr? i U NP Rt Q*EHZ'grSS;S‘s D i fﬁéthb%n@%a%egc;r{n%gﬁng |
the phenyl group depicted in formula | and the carbon atom which carries the amino
group R'(R®Y)N, preferably is 0, 1 or 2, more preferably 0 or 1, particularly preferably
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 the 4-position (with respect to the group (CHz)r). Substituents R* can be



30 phenyl ring, i. e. in the 2-position, the 3-position or the 4-position.
Preferably the group R95-(CH2)t- is present in the 3-position or the
4-position, nore preferably it is present in the 4- posiﬁ\k&n g\é@ respect
to the group (CH2)r). Substituents R34 can be 4 Novenber 6% 175172
26 PCTI EPOW¥048287hresent in any desired position of the plrenytrogoedp not
occupi ed by the group R95- (CH2)t-. Thus 6if the group RO5-(CH2)t- is
present in the 4-position and s is 1, thé single substituent R94 can be
present in the 2-position or the 3-position where the 3-position is

referred. ] - RgS- 2)t -, 1S, present in the 3-position 1ok h
Iroespect t& r%%eeﬁtgr‘? Sggg%%tréﬁ%@gg?% the ng'ly? S PP E&n%chp@gﬁ%¢1?l%ﬂPé\g9¢ can
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group is 15 directly.bon tq,.t enyl qgrou R prefera S
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( C6- C14) - gyosition(iSpré&ibfpedar yl - (C1- C4) -al kyl -, (Cl -C8)- 20 al kyl.oxy- or
(C6- Cl%-aryl -(Cl-C4) - al kyl oxy-, where all these groups can be
unsubstiFtuted or substituted by one or nore identical or different
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(C1-C8)-al kyl oxy-, particular .. pre
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roup, ,f.or_.ex e .an.a roup or a cycl opropyl - ne - group.
oo R 15 R PEGaN 3 tnd e iy o ©YC! OPTOPY!-mEthYL - group

R! preferably is R''-CO- or R'%-S0,-, 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*.



present in a group representing R' preferably is a (C6-Cl10)-aryl group,
nore preferably a phenyl group. Thus, anong particularly preferred groups
representing 30 R* are, for exanple, (C2-C6)-alkyl oxy- i ch
groups can be unsubstituted or substituted by one or n%&gwlgg‘gﬁ%llb%dg] or

di fferent substituents R40. 4 Novenber 2003 WO 00/ 75172 27 PCTI EPOO/ 04846
As expl ai NEI9%YBBPe with respect to al kyl groups in general BCEHERPM04896 gr oup
representing R' or present in a group ré&gresenting R' can be saturated or
unsaturated and can be acyclic or cyclic. Preferably an al kyl group
representing R° or present in a group representing Rf is an unsaturated
acyclic askgtplginedmtmveanith fadpecticealkal drvlipgirogendgrantaidiyngraucycl i ¢ group
i ke a cycloal kyl gr,eup or a _cycloal kyl -al kyl -_group. Mre preferably such
an al kyl r@??ﬁf‘ﬁnﬁ@g%ﬁ FRERIFUI 95%‘%[‘%/@95%‘ Rgr@mge ?%Praég‘éﬁ’f)l e an al kyl

group ConkLRIrBPERd anbeadiRbbPoRIRIPraRMAA an tamypé?;fl%yuqugﬁeseﬁﬁﬁ grabl y

one or two double bonds or one tri %19' bond, particular| eferably one
doubl e bdHidPresentan @& gioyglrepresenikingg R gisoap Unsaturated Raydliz ghoeeeubdia such 10
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2-cycl oproB ot hyl -, cyc gggnt ylc,J cy?%f)ent ?r&n%é't:ﬂﬁgfyw?:d gﬁagﬁgﬁrp or

cycl ohexwrery%ﬁhm ane gaulie boRdaopa eyepaky -alﬂfﬁ%@rm apticulay RJ’@E%’@%‘V such

I nventyino ' = (A= =y r ke ted

Lo ey o1 RS (PRl B L. e oS,

one or tv@roupabbrreasentisg R hoppreseol ffer exarepledioudrn alkporyt group represgatingt ed

(G- o) - oy BT RN GH G Lt BECHEal 2t 2 ARRAES Sv, 1

phenyl , whHpeCHAGHa!, K3H andyZ-ytmiteayilGH;-8IHa 0 GH-aBehatingiBrbutgnglups can be

Subst;  ucktETTR P s b PEn RS FBl-CHEGH (B 6r oYl SioTRMn i on

R' is 15s@bthydt Qdcj&a’pﬁ?%%?tg%lk,ydy@mnm@@dﬁéﬂﬂyi%@hﬂq%@ham% in

particul aéyclljt;]hsea;yllj—gnaettﬁgi-. Thus, in) a%lrgfgll‘rgéyenﬁbodiment of the 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®.



25 especially allyloxy-, or cydopropyl-nethyl oxy- where the al kyl oxy-, the
al Iyl oxy- and cycl opropyl - net hyl oxy- groups can be unsubstituted or
substituted by one or nore identical or different subsh&}g&p&g 53 In an
especrally referred enbodi ment of the present invention I'S ‘unsat ur at ed
(C2-Co) - al¥ Il?1’§<’§/1 cont ai ni ng one doubl e bond, in particul B¢TEPSSEMS at ed
(C3-C6) - al kyl oxy-, especially allyl oxy- Qamhere t he al kyl oxy- and 30 the

al I yl oxy- groups can be unsubstituted or substituted by one or nore
identical or different substituents R40. 4 Novenber 2003 -WO 00/75172 28

PCT/ EPOOIARAGY " 8iso i ool BB P 3 B RnR Gl pFRE Rt [t uent s

RA0 it preferably is substitu one, two or ree I denti'cal or
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(C1-C8)-al kyl or 10 (06  0)-aryl, where ﬂ t hese groups can

unsubst i tRIEBEMJP anyrasired megitisg o Hae arouroRE. i denti cal or di fferent
substituents R40. If a group R12 is substituted by one or nore
substltuents R40 it preferably is substituted by one, two or three

i dent i caIRorPfefﬁrﬂblenetﬁh-@u)b@kylt L@C&)m padiculiady Ipasfeyagly ¢CeCaphlkyber one or

t t 4. S t

or of o So1 (e 2ol Phess HERekt BRLS el Bio b Sulb B brdre ar o
consi st i ngowd ideatiogien, diffdceniGhjostituarks RAT ety hatipR'? i stibtitard by one or
trifluoronethyl v%,heretl 4al ogen preferabl fPI uorine, chlorine or

bromi ne, TH® %/)Létf’st jraen 3?{ bt & t@Y IScPHRSHF Lrvﬁ%d byopet QentheeRifenlicaby pr esent
in any degifeesht spa§tﬂthe@t@ FoP, ﬁéiﬁc@é%y?ré%éz?abrﬁﬁy Bre BF 8l sabdttubstse( R22) C+,
R23- Het - (CH2) k-, R23(R24) N-'(CH2) m n-

R2s ( R26) NPWstitems)iy: Dre{%ﬂizpqihe ga:rqn Bur raefeyatpiy@re ideptigalroridiferentarqups
R23- Hts- (&riRddkse fRerréﬁ?e?%@é%n% lR’la aé%) (e 49£1QgPa£§§;ra\Wh8,hm{r8 dHgesent
rab 5-%or bt

in the group pre
trifluoromethyt wherein halogen preferably is fluorine, chiorine or bromine, in
particular bromine or chlorine. Substituents R* 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

!
!



25 nmenbered nonocyclic or 9- or 10-nmenbered bicyclic saturated or aromatic
het erocyclic group containing 1 or 2, in particular 1, identical or
different heteroatons which are selected fromthe serl‘sfr ggr%érs%dogg of

ni trogen, oxygen and sul fur and which preferably are n| rogen atons. Mor
preferably such a group Het is a 5- or 6- nenbered nonocyclic saturated or
aromati ¢ h#et0g6y72l i c group. The group Het in the 30 groupPCRBP4SH84E CH2) k-
can be bonded to the group -(CH2) k- vi & car bon atomor a suitable
nitrogen atom Preferably it is bonded Via a carbon atom The group Het in
the group R23-Het-(CH2) k- can be unsubstituted, i. e. carry only the group
R23 and n 4 Nov 2003, WO 00/ 7

9. PCTl EPQ010484 t
subst i tuem@ergp%ﬁu%ﬁ Het SbBE SH §g1dte% ca%?g EFruSr"‘E:ﬁ&w §‘E§)’§'t?qq.1té9ﬁ s in

addi tion td R%d@s%nﬂ@a@bbbédwm@y@ewté hefé?é@ftﬂib dréupelregsraral ifG gfoupps in
general. If a group Net carries further subpstituents in addition to R23 it
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R23- Het - ( any desired and suitable position in the
group Het%%?ts%@é@p'r ﬁgd‘%g‘gg’ﬁg‘@% in the group R23-Het 10 (CH2)k- is

R27-S02.. or R28-CO- the group Het preferably is a partially unsat urated or

saturated rou particul ar a sat r ted group, .and c ai ns rin
ni t rogen Z?‘Srﬂrg%hgahpr%eﬂtdf‘ R P @% wo5epdEehen t°t"i‘f‘ FREY i ng
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6- memb i, e.
o byrrol | drraRdUtbay 16 BRI LA ST GUER, AhARLARIS Bing I pAATLER, |- ©
(CH2) k vi whidteisigybsndedto the grbep ¢@dgy ahd do pWamlﬁmgi niteoggnaipmdhe\graup he

3-positiog2er. the 05|t I n _partig 74 0S &N

cate of aRe: e Eiere bR an i ABTR T S o B SRECH BarePsdd ne

group R23grdup Easi tt'xb@;rt.letﬁp)'s?tﬁi Net-(CHy,){-partputary pﬁ%@er%BIyHSTa- {4bbtdd 56 s an

aromatjc heter ocycl ic group the group R23 in the gr oup. R23-Het- (CH2) k-

pr ef er kh| PSRDRLFGH QS Gemembered ring Which contains one nitrdgen Btom s rng
heteroatom, i. e. a-pyrrolidine or a piperidine 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



D preferably is a divalent residue -C(R31)(R32)-, a divalent
(C6-Clo)-arylene residue or a divalent residue derived froman aronmatic
nonocyclic or bicyclic group Het 25 containing 5 to 10 jj f which
1 or 2 are_identical or different ring heteroatons sel%h@gﬁﬁ%ggﬁp he
series con¥PM’8g2of nitrogen, oxygen and sulfur. D npre pcefeswibys is a
di val ent residue -C(R31)(R32)-, a dival gat phenyl ene residue, in
particul ar 1, 3-phenyl ene or 1, 4-phenyl ene, or a dival ent residue derived
froman aromatic nonocyclic group Net containing 5 or 6 ring atons of

which | 0p I i I [ i.ng heteroat ons_sel ect from
the seri eg n@gﬁeﬁsatalgwgsd%?tdﬁléﬁng%nﬂﬁ %%&g%ﬁo dg@ﬁ]ﬁnﬁ ﬁ.‘”"‘tﬁ’%%ﬁf?&?&f’aﬂjﬂﬁ

pr ef er abl fepresentinp\d canberepistiuted 66 RB43(REPIbOVS wath Ehpadt &M tuahgRYHENS
resi due. éﬁfﬁé' aromatic group Het representing D preferably 1 or 4 Novenber
2003 WO 172 PCTI EPOO/ 04846 30 2 nitrogen atons are present as ring
het eroat ons. Aryl ene groups and groups Het representing D can be

substi t tf&e%s esc[(i bed above with respect to such groups in general. 5

The nurtbe UTRPT$Hh' 8. Gk 29 5t Riedsrabinargriadeprrgrityarfsiagh othas$ H, 8tand;, 0,

1, 2 or 3 fefedbRf @F ; i |y f ol W th
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group,4 (C3-C8)-cycloal kyl group or a (Cs-Cs)-cycioalkyl-(Cl-C4)-alkyl -
group wherein the (C-C4)-alkyl group is acyclic. R21 and R22 preferably

T A W O
atom to @R¢tanenale bydrogemdrayciio(Ca-Gs) alky, &8s-OapHcgaballylalyes)-dyatcaikyl-
Phe ot hor e graons e CMRC LD i St el of et i afiey). ™
( C3- C8) - cybersatikiiese @R reayrlubatitiydd 6iCutA utatied indicated above, and

wherein a (C1-Cq)-alkyl 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%Z

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



(C6-Clo)-aryl, (C6-Clo)-aryl-(Cl-C4)-al kyl-, Het- or Het-(C -C4)-al kyl -
where all these groups are unsubstituted or substituted as indi cat ed
above, and wherein a (Cl-C4)- alkyl group is acyclic, HPB%

together with the carbon atomto which they are bonded ma r|ng

I ndi cat ed above. Particularly preferably one of the groups R21 25 and R22

i s hydrogevoeer7satycl i ¢ (Cl-C4)-al kyl and the other of the mrioegesodddd and
R22 is hydrogen, acyclic (Cl-C4)-al kylaq (C3-C7)-cycloal kyl, (C6--Cto)- aryI
or Het-, where all these groups are unsubstltut ed or substltut ed as

I ndi cat ed above, or R21 and R22 toget her with the carbon atomto whi ch
they are_ b
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aninocaremqmj (Cl C4)- alkyl-. 10 The saturated or unsaturated carbocyclic
ring that nmay be fornmed by R21 and R22 together with the carbon atomto
whi ch1®hey are bonded can contain 3, 4, 5 6, 7 or 8 r|ng at ons.
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cycl ohexane ring 0 one or two bonds 1n ring formne y ‘R21 and R22
t oget her togathedithlike carbooratamdmwhichwieyhatenkgndadecaroeatdain 3, deft 6cabr 8r
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sel ected
cyclohexane ring. To one or two bonds in a ring formed by R*' and R* together with

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 monocyelic 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



benzene, napht hal ene, 5- or 6-nenbered nonocyclic heteroaromatic rings and
9- or 10-nenbered bicyclic heteroaromatic rings, where the heteroaronmatic
rings preferably contain | or 2 identical or different sel ected
fromthe series 20 consisting of nitrogen, oxygen and sﬁfﬁéﬂaéﬁgﬁﬁ

pref erabl y W@ 8M#ET2c ri ngs condensed to a carbon carbon bordriEre@o4sieng
formed by R21 and R22 together with the garbon atomto which they are
bonded, are selected fromthe series consisting of benzene and 5- or

6- menber ed nonocyclic heteroaromatic rings containing 1 or 2 identical or
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consi stlbng of hal ogen, hydroxy, (Cl-C4)-alkyloxy-, (Cl-C4)-alkyl,
(G -C4)-=al kyl sul fonyl - trifluoronethyl, acetylam no-, am no, am dino,
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hydr ogen, 1stmc,ﬂmglekry| or phenyl -(Cl-C4)-al kyl-, particularly hydrogen or

(C1- C4 al kyl, wherein the al kyl groups preferably are acyclic- Especially
pr ef erag

R and R%® preferably are independently of each other hydrogen, (C4-Ca)-alkyi 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
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group Het representing R27 preferably is a nonocyclic or bicyclic aromatic
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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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(C6- C10) -alkyibxy-( Whefedx tidsy|gpayps ane L(ﬁ%lbé]lta)ecbmryéudsﬂiu{é?éby one or more
15 identical or different substituents R®, and wherein the alkyl groups 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
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-, especially preferably (Cl-C4)-al kyl, (G -C4)-al kyl oxy- or
phenyl - (G -C4)- al kyl oxy-, where all these groups are unsubstituted or
substituted by one or nore 15 identical or different suQﬁ }_férHSQ}ZSOOBA'O and
wherein the al kyl groups preferably are acyclic. A group représenting
e preferalWw9osgsiaz nonocyclic or bicyclic aromatic het er ocyet/eoo@usid P
containing 5 to 10 ring atoms, preferabky a nonocyclic group containing 5
or 6 ring atons, of which 1 or 2 are heteroatons selected fromthe series
consi sting of nitrogen, oxygen and suI fur. A group R28 which is substituted

by 20 sub 3e |2 1 bstitut by 1, r 3, in,.
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nore pref BRAHT gfb-'oéofﬁﬂféwyl group, vvhere all these 5 groups are unsubstituted
or substituted by one or nore identical or different substituents R40. A
group Het present in_a group R31 or R32 preferably is a nonocyclic or
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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-,

{



10 R40 present in a group R31 or R32 preferably are selected fromthe
series consisting of halogen, in particular bromne, chlorine and
fluorine, (Cl-C4)-alkyloxy-, (CL-C4)-alkyl and trifluogemeshy ér%ga%

and R93 preferably are independently of each other hydrogen or ( 4) - 15
al kyl, nore preferably independently of each other hydrogen or nethyl,

parti cul amloyeorrprref er ably hydrogen. Rg4 is preferably selemnﬂtﬂmmmnahe
series consisting of (Cl-C4)-al kyl and gﬁlogen, where the groups R94 are
i ndependent of each other and can be id&ntical or different. 20 More
preferably the substituents R94 are identical or different hal ogen atons.
Hal ogen %%hggiﬁf resentlng groups RO4 preferably are chlorine and/or

f1 uorine BYEBIRPYVE o AngnReationyl-deors arefeeahinbydrekyearkenyl ¢@+-c4) -
al kyl ) oxyg r BHEH AR %Y@y Hi_no- or another protected formor
derivati ze form ofr{%;norgérfnﬁigl no grng/up as descri bed above. Myre preferably

RO5 is am di no ((C1l- A4)-al kyl)oxycar bonyl am di no or hydroxyam di no-.
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sat ur at ed cl oal k group, parti cul preferably a saturated acyclic
o kyl ar BV, e BERSRaRl oot R 0T aHRS I ok a e e R B B

sat ur at e%m?@m&cﬂ}@hz-@wﬁnérh&;@ﬂ?kabef%ly the group R®-CH,-CHo-. in case

15 the (C-Ce)-alkyl present in the group R¥ is a saturated 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



preferably is the group e-(Cl-C4)-al kyl - wherein (Ct-C4)-al kyl is saturated
acyclic alkyl, nore preferably one of the groups R99- CH2-, R99- CH2- CH2-,
R99- CH2- CH2- CH2- or R99- CH2- CH2- CH2- CH2-, particul arl y I/eerﬁ er%& he group
R99- CHz-CH2-. In case 15 the (G -C5)-al kyl present in t e group is a
sat ur at ed g od7xa7zal kyl group the group RI7 preferably is picrargiesis

R99- (C3- C7) - cycl oal kyl -, nore preferablg/ the group R99- ( C3-

C6) - cycl oal kyl -, wherein the cycloal kyl3§roup is saturated, particularly
preferably the group R99-cycl opropyl-, R99-cycl opentyl- or

RI99- cycl ohexyl -. In a group like R99-(C3- C7)-cycloal kyl-, for exanple

R99- - cycl( Sﬁrﬁmmkyjarﬁi@@cagkmrwpém&bvemrefagbwyﬁgmbx@rbxycarmmﬂ{)org((ht@s)R99

can be pr an e ition of the cl oal k & t he case
o oy IO R & G Eatet- e i Bpl g A R ereblh 55

cycl opent(;ch cquamwaﬁyorgr@x;armi 8lkyNgrolip plegmtin tr@wgr@UpR%ﬁﬁeféwauy isian the case
of a cycl ohex group for exanple in the 2-position, e 3-position or the
4- pomttcﬁ?%ﬁ‘gﬁds WCHrgdRition is preferred. Particularly preferred
groupssR97 are the groups R99- CH2- CH2- and 2- (R99) 25 cycl opropyl,

especially preferred is the group R99-CH2--CH2-. R99 preferably is

hydr oxy cdtnséaged compaumesy obinefpaRyladrane Hydse, cquerHs)in ahjch e oompre of

al kyl oxygar ?QEMLesﬁ *’?@ d&f{eﬁ%@@e ota(t;c:s% Phagd & le%?‘rﬁk%%h@f?ﬁé! 'den8{at18H§*oPer
derivative  or P ar oxycar onyI an

an am de ths mstatuobedistmi ialthgie reémce\r@deﬁrahahﬁ and?@gthesgelmg@ @xpimnaboml -

Cl-C8)-al k bonyl -, (C6-Cl bo

o ook B e TR Esisiuets i FambingBits gt s Preided wRRuigs %‘BeﬁPSF%l y
hydr oxgpc addiiations tﬁe?n dfblfm@/ rsbﬁwbenu@mmwar pefatted 6mpodieyeaber
2003 WO 00/ 75172 P EP00104846 36 - al Kyl am nocar bonyl. Moreover

pr ef er ablfeforunls | ye acsupient 196 Hya preéenf( Icver@san lnallwpeibﬁseé%elﬁ@ﬁ9rlc orps

(G - G - e rdtiresdngtihr i 830 i, BnllS Ut R JTRei ERISEEICHY Bidatle o1 abi y
is a sat LﬁaiilSeHuetbyrc lalgo gt preferred Pombeum@@l%fbﬁ?ﬁgﬂmds | @fe alsobfest alihg I are
those_commaugpl )l ENn8RPr RSy Blruck D SRLONR A PLELEI I

denot at i or have one or 'Aore' enota ifons o enot ati ons

| i st ed5i nattidwve, forrespesde n:vmedﬁafmrufum@nestamjswom adC geyeniiyl aexdpitheratsterss  on

tsggmr? ;s(}::)ecté \fueelrraer%l]d%gessuch a!s Un%% {ltu?ec! grp“sdecs)f (8385-&&)%%%539 an A9 and
amides.

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



10 denot ati ons being a subject of the present invention. Also all preferred
conpounds of the fornula | are a subject of the present invention in all

their stereoisoneric fornms and m xtures thereof in any“\%'{,@enqber 3in t he
formof their physiologically tolerable salts. Further, also alt preferred

conpounds of the formula | are a subject of the present invention in the
form of theowerpmnadr ugs and ot her derivatives as expl ai ned PC3/EH004846  Or
exanple in the formof their esters sucgfy as (G -C4)-alkyl and other esters
and their am des such as unsubstituted am des, (G -C4)-al kyl am des and
other am des. For exanple, preferred conmpounds of the fornmula I are

conpounds,ii e 2 is R - . RO . R i is
0. or GO F] peliedlany Pefiriiods T hiied NEPBETRs ok 8nd i ghigind

chl ori ne gamap fsl unrsubetituReD il ¢ pRitidlilaty prefdrtddd edmpomideydi)thiytgpe Boay| ani di no-
and the ro,ug RO5 is bonded in the 4-position of the phen I_rig)ggn d
formul a Kefved fom HamidingrBepyoysine 3Ry dRORRRNYIlanine @3Pecially SBe ST 9any
ratio, a n{d&@, RS 40 i LHanee fierphiRkS tYpe
contain ;&gs_t r u??tsjr al u%rﬁm\kﬁhﬁbﬁy%mﬁf}%@#??ﬁﬁ am di Egg%e!g;?rgn?yci ne or 4
30 ani 8i eopnesyouR withreguitipdk' iGOopti onal |y substituted in the am dino
group with a ((Cl- C4)-al kyl)oxycarbonyl - group, and optionally substituted
in the phenyl group with chlorine and/or fluorine, and substituted in the
N-t er m n&trefemetocanpomnadd bittha formaup | dré\alse rdoep 2008 iiwb)jch00/ 75172

PCTf EPOO 846 37 R:- .. In a particularly preferred group of these
conmpound aingPD é’ﬁﬁr}yﬁg’% dino group is not substituted, i. e.

parti cul ®¥ys RPREBLLE®H,£c0mpounds of this type are derived from
4- am di ng_\ggfgenﬁlycgl yci ne or 4-anidinophenyl al ani ne, especially preferred
conmpolRdRT IHRYIORYFPRBH ER{CatmhyoRahorys substituted in the

Mok o 8. S0 BEUBr% SHpCB B g rEffomauncs of (e
physiologically tolerable salts. Compounds 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



RO7 is R99-CH2-CH2-; 10 R99 is hydroxycarbonyl - or

((C1-C8)-al kyl )oxycarbonyl-; in all their stereoisoneric forns and m xtures
t hereof in any ratio, and their physiologically tolerapl npounds
of this type contain a structural unit which is a gl utgr%%gg@éélﬁzqoeggl due or

derivative 862 wherein the carboxylic acid group in theTgirdeodsirai n is
converted into a (Cl-C8)-al kyl ester. 1lggParticularly preferred conpounds

of the formula | are conpounds in which r is 1; sis 0; t is 0; 20 Rl is
al Il yl oxycarbonyl -; R95 is am dino which is bonded in the 4- position of t he

phenyl ri I ge
R99- CH2- Cﬂ@mbﬂlahg df‘é'l]eﬂatgyr (t)hﬁzi? l@ Orﬁ&%“?wﬁ%g)tﬁé%&w o@ycéa}} ony 25 in
all thei rb@mféedsbﬁs&mnf igufatipnsi. antﬂlemtmumum uthefREOIN-CH(RA)-Cat |soprefﬁ1rdblyhe| r

physi ol og [ bI e salt Fur.t her, preferred corrpounds of the
formul a Iagﬁveé%%%oa%n sam'ﬂo\ﬁ/ﬁ'ids erbvﬁ’g“lf%l centers are present in

substantial ly uni form configuration. Parti cul arI y preferably the chiral 30
car bon tﬂj\] to which the groups ng RO1L)N- and_-(CH2)r are bonded has S
config BRregent @wemen slsouetaieaio pPicesras RoreRaci Hich(Eabst i t ut ed

phenyl)) - €6 bénd%fi‘tfh%rfahhMaq%Fé ¥Ethidda) fhe Eoﬁx@bﬂg Eg, VB iy 10
case e is hydrogen 4 Novenber 2003 WO 00/ 75172 04846

parti cul ageyengigberubpgrediny liohiagalof tee bomaredragnuenth i( @fbu:mgbl@ups) wgeh and
T3 5, RSP PILVRIER P e Bl S, PP el e
derivati yeombotﬁh@s pf E&e‘ntmmla\letmamgerairam/ belmeatargeops oc eese&avf/ in the
Egﬁgg{]ﬂ%;&g E\ér%htp% F,WFQQF (f% g'ﬁr%léir&gg fL?r];ct:Iorr]l%l E.)roups wahlch & eldq Ic? art?clieeswe
reactions or side reactions in a synthesis step in the form of precursors which are
later converted into the desired functional groups, or to temporarily block functional
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 conveﬁed 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



generally be prepared by |inkage of two or nore fragnments (or building
bl ocks) which can be derived retrosynthetically fromthe fornula I. in the
preparation of the conpounds of the fornula | it can g r al
advant ageous or necessary in the 10 course of the synthggﬁgewhgﬁﬁﬁpoduce
functional groups which could |lead to undesired reactions or side
react i ons wano@rssynt hesis step in the formof precursors wechemo04ssd at er
converted into the desired functi onal oups, or to tenporarily block
functional groups by a protective gro%@ strategy suited to the synthesis
probl em Such strategies are well known to those skilled in the art (see,
for exanple, Geene and 15 Wits, Protective G.oups in O.ganjc synthesjs,
ond ed. , IUBHRG Rfydieramidshend bejyepn thaga ¢ @8 ‘doqerHPé‘g%%F GEBEEE nitro
groups t. i o Kt ed by reduction, for
exanpl e”ﬁifﬁy%@ﬁr&ﬁ‘ﬁ%ﬁ@%@%ﬁ%Pél}:ﬁ%@g}ﬁ f\rgmgéreloups, or cyano groups may
be nmentioned which may | ater be converted into am dino groups or, by
reduction, into am gonethyl groups. Protecting groups (or blocking groups)
20 that may be pre®ent on functional groups include allyl, tert-butyl,
benzyl, tert- butx ycarbonyl (Boc), benzyl oxycarbonyl (Z) and
9- f | uor enyl met hyl oxycar bonyl  (Fnoc) as protecting groups for hydroxy,
carboxylic acid, a# , gganidino and amidino groups. 25 in particular, in
t he preparation of grd&pounds of the¥Formula | buil ding bl ocks are

g one or nore amyde couQIingsd$or condensations), i.

3 bonds bet weel Ic acida*groupt (or a simlar
group like a sulfoffit,)aci d group) ﬂ%sz%m ui I di ng bl oge3and an ami no group
(or a simlar group)| of not her building bl ock. For exanple, conpounds of
the formula | gan Egred by 30 linking the building blocks of the

e. by formng amd

formulae 11, il @and IV by neans of formng in a nmanner known per se an
ani de bond bet weer®t heOcarboxylic acid derivative group COY depicted in
formula Il and the nitrogen atom depictifd in fornmula iV and by 4 Novenber
2003 WO 00/ 75172 PCTI fP00104846 39 formng a further am de bond between the
carboxylic acid derivative CO Y2 depicted in formula Il and the nitrogen
atomdépicted in formula I'V. 11

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



5Y R7 HN Y2 HNR2 R92 fIR96 -O1l R93 In the conpounds of fornulae II,
1l and IV the groups Rl, R2, R91, R92, R93, R94, RO95, Rte, RO7 and r, s
and t are defined as above, but functi onal groups in thegg,e Bgrrpﬁégds can
al so be present in the formof precursor groups which are 'Eler < convert ed
i nto the gwowegsypeesent in the conpounds of the fornula |, porEbddasdssonal 10
groups can be present in protected form Y1l and Y2 which can be identi cal
or different are hydroxy or other nucleébhlllcally substitutabl e | eavi ng

groups, i. e. the groups COY'" and COY2 in the conpounds of the fornulae It
and IIl are car bo%{%c acid rou ? activated derj vabi es f
car boxyl i a&emppaﬂ fﬁ%m{m% i to GINE G $URROUNSLPIIPE 19 l, or
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starting conpounds of the fornul ae , L1 'V and ot her conpounds which
are enpl @qudlﬁtﬁrmogyﬁtmwmcmdawdmtm@@ﬁmoaﬂdfoéthmﬂoanuiaflbto give a

i ntroduci fo, r r II | r can be
readily prepggg'g@??g]ﬁ]%%%f %lﬂgr%b@%\ygﬁl gﬁgqﬁ%nc%%%né%f %}éﬁ W‘h %gousl y

t 0o procedpmodscihesand Geprobeitioy 2€poend nohherslonEe:rfpt&mmsadgrohps mto tedi | y

available 0 killed in,.the art,. For ,th ation of the ¢ ounds
ot or mut a6t find GrenaSL e fienerr g qut gha i SadiCSugh ey bt RAdga o
condensedetiptehe dreayliké B that ieldifsteat Bomr9dirsderi Sal Ageady bb\pe@i@ft 003 wo
00/ 75172 40 PCx/ EP00104846 condensed with a_conmpound of the forpmula -1V to

gi ve a colfiSotRiaresnd atfomsriall which isrempioysd 'rttwete@ﬁni'aadgaﬁfoww 6 nul ae
11 and 14 ﬁuﬁ@oFﬂi?F}ﬁfbgﬁp?raﬂﬁhtﬂ?%:Ht@r%%&nét’%%btéaﬂé&'i‘r‘brﬁp!k%tc%nﬁfcg.m%tof' s then

condensed w a conmpound o rmul a glve a conpo t he
for mul'® 1formiz il amny NG U thas gpaumR meycalae de inffodsivet anpnaftersmsfosmmgoengt i ng

dosi ref 1 PR rBSBEEET of Bin ARG aCBRT 5 3P SHERENc HakBT &8s hay be
made. For preparation of a compound of the formula | can thus be varied broadly, and it

depends on the individual case which synthetic procedures is preferred.

15 Various general methods for the formation of an amide bond that cah be employed in

the synthesis of the compounds of formula | 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



exanple, a group like Rl that is different from hydrogen nmay al ready be

present in the conmpound of fornula Il which is enployed into the coupling
reaction with the conpound of forrmula Il or with the
obt ai ned fromthe conpounds of 10 formula Il and IV, bE{NO?%@Bg'Ir%%O% R may

al so be introduced only after perform ng one coupling reaction or both
coupl i ng MEaewI5dTEis. The synthetic strategy for the prepaPSTiERAI/GRBIGQ
compound of the fornula | can thus be vwgried broadly, and it depends on

t he individual case which synthetic procedures is preferred. 15 Various
general net hods for the formation of an am de bond that can be enployed in
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propyl ph sm) %e&gn@tmgmﬁ SpH6sic manﬁﬁ@(iﬁMPTz),nqmdimthmeMng (DME),
activated car boxyl ic acid derivative wwth an a An._.am de bond

can APsdlim@ne PhetNESS. ¢idR@E MRS Mﬁ&ol\'@mﬁﬁ?ﬁ&f‘aﬁ”@wrﬁ ESPESE51 i ¢ aci d
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in a sep ate step or 1n situ froma car oxyllc acid a or exa
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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 exam;ile, 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



met hyl t hi o, phenylthio or 2-pyridylthio. 5 The activation reactions and
coupling reactions are usually perforned in the presence of an inert

solvent (or diluent), for exanple in the presence of an rotjc | vent
li ke di et hyl formani de (DVF), tetrahydrofuran (THF), di?‘r@@ﬁ%éﬁﬁ%@ i de

(DVMSO), h phosphoric triam de (HWT), 1,2-dinethoxyethan DVE) ,
10 di oxan?ggﬁk%%%ers, or in a mxture of such solvents. D& Of‘?gﬂ‘gn t he
specific process, the reaction tenperad2ire may be varied over a w de range
and may be, for exanmple, fromabout -20 Cto the boiling tenperature of
the solvent or diluent. Also depending on the specific process, it may be

necessar yuabticHbl ard@aeitshd ?eﬁ&ﬂtéﬂr@n,ssmbb@bﬂa@c_amw RfFo@REor0 deRired,
auxiliary agents, for exanple a base |ike a tertiary 15 am ne, such as
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or for n@g{e ?%Plnggelt %%‘%tﬁﬁla%%g&ﬁat |§£g9{fgcr%ﬁéabg%eqﬂor m gétg?rﬁ”nég;&%?]\é&fs ?roge Base
of an ami imto a pbwpioloyitaipatieiablesalt oyagrodrughd o compaindiof theifdmaldiltdaon

salt, n N hydr.oxyazol | i ke 1-hydroxybenzotriazole, or a catalyst |ike
4- di et yﬁ‘&ﬁiq?o Fﬁéi égyﬁﬂ?"ﬁﬁ] PEPS18® net hods for the preparation of
activated carboxylic acid derivatives and the fornmation of am de bonds as
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subsequent reaction with ammonia. Another method is the addition of hydroxylamine
15 to the cyano group which leads to 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



PCTI EPOO/ 04846 functional groups can be generated from suitabl e precursor
groups or, if desired, further reactions can be carried out on the
coupling products by standard processes, for exanple q&&latlon:kﬁgctions
or esterification reactions. In addition, a conversion

physiologically tolerable salt or a prodrug of a conpound of the formula I
can 5 theodogsigarri ed out by known processes. As exanpl esCDEPdoiees4s

i ntroduction of specific functional gr Q4Ips procedures for the introduction
of am di no groups and guani di no groups Ty be expl ai ned whi ch groups
represent, for exanple, the group R95. Am di nes can be prepared from cyano
10 conmpounds by.addition of an al cohol .und aci di c, anh u ndi tions
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ni troguanyl ati on of .an anmino grou e follow n ents.ca
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in the | RES%@FHéﬁu 1 \Hhﬁhfb&s h ér’é%hs'i&ﬁan@ afpfﬁﬁé@)ﬂ pSAidel SYptassis. Among the

nitro-S- |sot i"our ea, fornmam di nesul ic acid, 35d|rrethg
1- pyréx owgmcﬁmﬁ swategias that may betempipyed if compounds of the formula | are t
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chromat ography or reverse phase-hi gh.perfopmance ui d, chr onmt.ogr aphy
(RP- Hr&cpamomﬁ@plqumiggwm&ﬁﬁg% * B R W 8 Efr@%%és above with tRe

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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43 PCTI EPOO/ 04846 of separation based, for exanple, on the size, charge or
hydrophobicity of the conpound. Simlarly, well known rret hods such as

am no acid sequence analysis, NWR IR and mass spectr tél\/’?@o an be
used for characterizing a corrpound of the invention. T
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is coupled to the 20 ami no group. Subsequentl G protecting group is

cl eaved JFMRGHICSIAE the drmufakcarte Eés@ywrte%éordemmmp lrsthem,ﬂsEESidemrwed |
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net ho ESHIPYIp Rt EtyRdien Fjlfe%tWe Mitbin the mob‘tsﬁmeoionnwiex oras a
soluble subunit, or indirectly, by inhibiting the assembly of factor Vila into the
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

{



I nvention can al so be synthesized using an automated synt hesizer. 4
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i nvention inhibit the activity of the bl ood coagul ati on thz%ﬁe &ﬁ}tor
Vita. In particular, they are specific inhibitors of fact8reVPFas used

her ei n, tr{goi{errp specific when used in reference to the inhibition of
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factor Vila activity without 5 substant4&@lly inhibiting the activity of
ot her specified proteases involved in the blood coagulation andlor the
fibrinolysis pathway including, for exanple, factor Xa, plasmn and
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adm ni stration and which contain, as active constituent, an effective
anount of efigctiveamolsh of sblegsiene epmpound of the formula 1 and/or its physiologically

tolerable salts and/or 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
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15 preferabiy from about 1 to about 500 mg.

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

I



formof injection solutions or infusion solutions, mcrocapsules, inplants
or rods, or percutaneously or topically, for exanple in the form of

oi ntments, solutions or tinctures, or in other ways, No%agg n t he
form of aerosols or nasal sprays. 30 The phar rraceutlcal prep tT0
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al so Cont;#é{ﬂentxon, alteviation or cure of wh[ch a decreased activity of the blood coagulation
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 restenosis; 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
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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.



Conditions in which a conpound of the fornmula I can be favorably used

i nclude, for exanple, cardiovascul ar disorders, thronboenbolic di seases or
conplications associated, for exanple, with infection surgery. .The
conpounds of the present 25 invention can al so be used %@OV%'HE%Q/O:QR

i nflammatory response. Exanples of specific disorders for the treatnent or
pr ophyl axi¥0@¢/75#it ch t he conpounds of the fornmula | can bRCT/ERW/0334€
coronary heart disease, nyocardial infaggtion, angina pectoris, vascular
restenosis, for exanple restenosis follow ng angi oplasty |ike PTCA, adult
respiratory disstress syndrone, nulti-organ failure, stroke and

di i 30 int | dot ti dj | f.r: -
conpl 1 cati e Rete hEFaREHRs SChE Ry R Do HESTER SFE Bl R s,
proxi mal fyethe grepardtionics oiddir ebmpainds Cinrparficlibond cthes phgretiacedtinalvaactive of

t heir pharmacol ogi cal activity the conpounds of t%e 4 Nr%\@n‘gg‘r 2003 IV\AD

00/ 75172 AYePEMEPIUFD 2648 tRIGEIR Fom &Pt SR forant'? bdagEIURP “agent s
such as heNgirbBuctittforisliefts &Qﬂa@ageétam of RActioNAYrb@L.can result, for

exanple, I'n a cost saving as conpared to other anticoagul ants. 5 Wen
usi ng Bhe conpounds of the fornmula | the dose can vary within wide linits

o0 3o R AB AT PAL L I B0 e 8 B e L (e

i ndi vidual =~ conditrons in eac case.
t he specivadrious @mmditienzmlticp daventivntdre incdtided withih thersverttipnadistlhgedli sease
to be treated, ,on the de_and. the schedule of adm nistration [..

whet her rﬁ%f@%#'ﬁ%ﬁ'ﬂ? EOEh@WH?ﬁ EXyAPIES ‘i'f?éa‘féé‘ae%" @Ps&ﬁ% R@rﬁ%ﬁ}gﬁ%feaxi s
i's carri gstegtht infentaRPr opri at e dosage can be established wusing clinical
approaches well known in the nedical art. In general , the daily dose for
achi edfng the desired results in an adult weighing about 75 kg is from
about 0. 0g,tfnedbout 100 ng/ kg, preferably fromabout 0.1 to about 50

ng/ kg, in particular from about 0.1 to about 10 ng/kg, (in each case in ngy
per kg of body weight). The daily 15 dose can be divided, in particular in
t he case 'ﬁéb'lft}%%gg] nistration of relatively large anounts, into several,

for exanp 4, part adm nistrations. As usual, depending on
i ndi vi dual behavior it may be necessary to deviate upwards or downwards
fromtfie Rifiodydarssny "' cat & Alloc
L-4-Amidinophenylalanyl 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



20 A conpound of the formula |I can al so advantageously be used as an

anti coagul ant outside an individual. For exanple, an effective anount of a
conpound of the invention can be contacted with a fres?hxvgﬁmolagood
sanple to prevent coagulation of the blood sanple. Further, a conpound of
the for rrul@,olooﬁﬁqzits salts can be used for diagnostic purposes, for
exanmple in n vitfo diagnoses, and as an auxiliary in 25 bFetRel¢{0es4p

i nvestigations. For exanple, a conpoundsof the fornula | can be used in an
assay to identify the presence of factor Vila or to isolate factor Vila in
a substantially purified form A conpound of the invention can be | abel ed,
for exarrm_ez-aza\&bé;ﬁlzoariéﬁﬂhoymt'Qgg,t@@néth?{u}med coppgynd bound to factor
Vila is then_ detected wusihg a routine nethod useful for detecting the
parti cul &FXFURIPPhIsRIEtea conpound of 30 the formula | or a salt thereof
can be used advantageously. as a probe to detect the |ocation or anount of
factor Vila activity in vivo, in vitro or ex vivo. 4 Novenber 2003 WD
00175172 Tirecrrapaissaidhe 4ormruiat! lnee maned adverdingpo tivedsulef oftgeptifier mul a | can

be use IS knternediates for e ation.of other conpounds,
"n parti PRI TR e e e A LARE G S ooy BimRe

obt ai nablmeednscthat inctheqeppetie aimpdiend an Md-amldind Sterfxa8m) enit Wbonded _

i ntroduction of substituents or nodification of functional groups. 5 It is

under st o3 £ REPUdR Srnrdaandaslutsray! Wut aod thaite ermmiapigjous ptbe lifhe activity
Chventi onr JREPnERARRATPINE cAitich Arfal EEREl Ry Pa s BR IR i Palifen

i nt ended of the glutasnylairet ibeteadodf 4 free catboxylipaeidendup ameb{4-on. 10 Exanpl es
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the following structural formula.

NH
HN

H O
\\/\O’J%O O,l/\/: NH

OoH

2

O

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

{
:



20 N, N -Dii sopropyl carbodiimde DIC N, N-Diisopropyl-Nethylamne D EA
N, N- Di net hyl f or mram de DMF D net hyl sul f oxi de DMSO N- Et hyI m)rphol I ne NEM 25
9- Fl uor enyl net hyl oxycar bonyl Frnoc L-Gutanyl Gu H& leﬁorl azol e
HOBt Pent af | uoropheriyl Pfp Tetrahydrofuran THE 30 Trifluor oacetlc acid
TFA O-((cyan(et hoxycarbonyl ) net hyl ene)am no)-1, 1, 3, 3- TOTU

t et r amet hWQ#®HITm t et r af | uor oborat e 4 Novenber 2003 WO OGCTERTRU4BE

O (7-azabenzotriazol-1-yl)-1,1,3, 3-tefgganmet hy[ uroni um HATU

hexaf i uor ophosphat e PCT/ EP00104846 The conpounds of the formula | are naned
accordi ng to the rules of peptide 5 chem stry Thus, for exanple, a nane

i ke A[ t ve
e AL RS, B000 G r CA AIAP SN (3 o R Bl BT RSRIA U,
an é gl UEMI ofinaterands bhjaktdde pH and ﬁuhgtrwuaom{ mgl(efa}m moal) of )
ani di nophen i unit carries an a car u in the
1- posi t |%ny3/*6 O?‘H'é‘aﬁﬁh‘f‘ g%lmltﬂflq@t‘%‘@% ﬁ? g“c%?%ggmkzaﬁﬁtl {‘}ae{:)l?)bup an
N-(4 10 addtibRer ?ﬁfﬁﬂbm%@&%ﬂ%% Q¥ fhd r%a@t"@ﬁﬁﬁ?h Jajer dhrombBrigra
respective conmpound has® the followi ng structural forhnula. NH HZN HN O o O
H 5 (TLC) control) the mixture was extracted with DCM and the aqueous layer was

acidified to pH = 2 with KHSOQ4. The precipitate was dissolved in DCM, dried

{NaxSQ.) and evaporated. The residue was recrystaliized from ether/petroleum

benzine to give 31 g (51%) of the title compound. MS 275.1 (M+1)".

10 b) (S)-2-Allyloxycarbonylamino-3-(4-carbamimidoylphenyl)propiocnic acid ethyl ester
hydrochioride (Alloc-pAph-OC,Hs hydrochloride)
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



NH2 15 When in the final step of the synthesis of a conpound an acid such
as trifluoroacetic acid or acetic acid was used, for exanple when
trifluoroacetic acid was enployed to renove a tert-buthNOg&%ﬁgréHOSV\hen a
conpound was purified by chromat ography using an el uent wWwhich contai ned
such an aci gol7gy730Me cases, depending on the work-up procedure, for
exanpl e the details of a freeze-drying process, the conpouhGFBEUf4%s
obtained partially or conpletely in théZXormof a salt of the acid used,
for exanple in the formof the acetic add salt or trifluoroacetic acid
salt. Exanple 1. Al oc-pAph-d u-(4-am nobenzyi)am de 25 a)

(S) - 2- Al WaSSjech b A and evaporbied angipb dry b ) B1 &) ot the tiee tempodlgyarser 2003
WO 00/ 75L&4 gﬁ‘iﬁ/ 04846 51 A suspension of 50 g (0.221 nol) of
(S)-2-am no-3* 4 yanophenyl )pro pionic acid in 150 ml of water was
adjusted to pH =8 with IN NaOH 26.6 g (0.221 nol) of allylchloroformate
in 225 m _ of dio was slowy added at 0 to 5C (pH kept at 8 by addition

an

of 1 N NEOACCRARL-GRERBEBErObh” of the reaction (thin layer chromatography 5
(TLO) sontrel(n. ] W 3 dy n he e ayer was
et 1 eart & BRI PR O kRl e VT S B O P R 5, o
(Na2SO4) 5al el wpier aesel treaitasl witls DdGeg (@8 mreol) yoé tithilizediréxidgermonohydrate.
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Al 1yl oxy @itivotie apmpoudd.(MSeE7tR(N#i Yoyl phenyl ) propi onic acid ethyl ester

hydrochl ori de (A]l oc-pAph-OC2H$ hydrochl oride) Dried gaseous hydrochloric
acid was passed through a solution of 15 g (0.055 nmol) of (S)-2-al

| ylI oxy@afpAiyd-pAbRGIE¢OHEUG A2ARRGEBHZNERRIONI ¢ acid in 200 m of ethanol .
After 5 hrthe m xture was Kept over nlggé at 0C. The solvent was evaporated
and the 1% 7 &6ludoR chas g i e el Bf ABoc-PAPBIGIN B YeDHtarahl Dl @rini a i n

th | f _at: t dth
oo due waaonr b hinob BRI or PP Rge fed 35 010 T P4 iich 375 "°
(909 of TREUENd 6 dldBpi@umchol B NE2IA .28 3°C MAfker-12 2Qatahom temperature the
2. B AR fs 63 o AR Sl AL

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



17 g (0.048 nol) of (S)-2-allyloxycarbonyl am no-3-(4-carbam m

i doyl phenyl ) propionic acid ethyl ester hydrochloride was treated wth 400
m of half-concentrated hydrochloric acid for 3 h at r ure. The
sol vent was evaporated (<30C) 25 and the residue sti rreg%%r%ggﬁ(ﬁ Yield
15 g (959 _ Ms 292.2 (M+l)+. d) Alloc pAph-d u(Q Bu)-0OCH3 hydrochl oride To
a sol uti orveRuI51R g (3.97 mmol ) of Al toc-pAph- OH hydr ochl crddereandsss. 0 g
(3.97 nmmol) of HA u(QBu)-0OCH3 hydrogf oride in 15 nl of DVF were added
1.63 g (4.96 30 mml) of TOTU and 1.14 g (9.9 nmmol) of NEM After 5 hat
roomtenperature the solution was poured into 150 m of brine and extracted

ith T 00 4 LEP! $46
was dr  ed e R B Ao W Rl og MATBPAN e PR R RIR froBand A st 54
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wat er M%PM\FF%SGJ Ogy QB ‘?M@t 31"%1 Aftam! B riserde monohydr at e.
After 3 hedperstaleMABlsoN@st %E?ér%gvé’cﬂ‘gnﬁhﬁe ﬁ’@ﬁ&ﬁ'é‘ﬁ‘vafsrt?%qu dithed i @r gowse 1. 25
g(82(V% of the title conmpound. M5 477.5 (M

Al |l oc AftenBaiu 3t praiemrtsatry jiagetate wassasided and e [Fecipifaleowas

I f =
b am nobdheirEandaRd & gl osBitie B dolbolfa ais S WMol ) of  TorU
and 15 pl (0 12 mmol) of NEM at 3C. After 12 h at roomtenperature the
sol vent S f the ti conpound whi ch was used for
the 15 E@?ﬁpﬁ?‘%ﬁ\ﬂ? éﬁk‘vc‘l’e'ﬂ'(? *F'H}S‘E’r"i"b’ %'&%*’lﬂﬁ"’dﬁxsngsli 4 (|v:+1)+ 9) )
Al |l oc- pAph- G u- (4 anm nobenzyl ) am de 150 ng of

Al'l oc- @App & )E 4- am nobenzyl am de was treated w of 90% TFA.
Af t er 192 1P @sAlHNIoR CERAeg (SENpHBtIRihel Aue%p&@BéEIU&HEBq)r@Hmr@ddpmga Qs 20

filtered rﬁﬁ‘.@l CHflseaid dxYBeRR &inlin 918 b &er H'cﬁ'é’cf 84 M
Exanpl e 2: AI)I H} %x‘ﬁ |$Z-L:!'(aérr‘:lﬁlrrliob"enzy Ng:e To 2 solutio %?@P D)
(0. 064 mﬁﬁIT)O_Bﬂ 3Aﬂl1§difrﬂﬁﬁ88®mpblOBME-l\d]at @n@ Aftey12 b.a@Gaom temperature the
solvent was removed and the residue was treated with 1 ml of 30% TFA. After 8 h at
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



25 mol ) of 3-am nobenzylamne in 5 mM of DV were added 21 ng (0.064 mol)
of TOTU and 8 pl (0.064 mvl) of NEM at 3C. After 12 h at roomtenperature
the solvent was renoved and the residue was treated vm“ql ! rﬁberOEOO%O% TFA.
After 8 h at roomtenperature ethyl acetate was added and the precipitate
was filterggqghel-glried to give 30 ng of the title conpound. M5 525.4
(Mr1) +. 30 Exanmpl e 3: All oc- pAph-Q u-(2- (4- ani nophenyi ) et hF VAR 4
Novenber 2003 WD 00! 75172 53 PCTI EPOO' 04846 To a solution of 30 ngy (0.064
mol ) of Alloc-pAph-Gu(QBu)-OH and 8.5 pl (0.064 mol) of

2- (4-am nophenyl )ethylamne in 4 m of DV were added 21 ng (0.064 mmol)
of TOTU drdmgepipef@iuts éthpalcptaté wlsMdided34hd Nt grecibattalas aBsfediRRelRt ur e
t he sol vept . remyv.ed d the resi treated with 1 m of 90% 5 TFA
After 8 ﬁteaqgwé%mg(%%grtg{éﬁ%n%?wﬁ @#3@?@(% Jadded and the precipitate
was filtered and dried to give 30 ng of the title conpound. MS 539.4
(M+1) +. anpl e _4: Al loc-pAph-Q u-(2, 4-di hydr oxybenzyl )am de 10 To a

sol uti on%a%eﬁg%@?@@@m%‘ﬁ'@fhwp@f ioppreEyBamideH and 14 ng (0. 064
mmol ) gf 3, 4-di hydroxybenzylamne in 5 mM of DW were added 21 ng (0.064

mol) of TOTU and 16 pl (0.128 mmol) of NEM at 3C. After 12 hat room
t enper at BeS-Ewxyearbesytamiaspropytareideand t he resi due was treated with 1 ni

pr eci pi £ a2 ehlbpit O b2l B BRSSO B
conpound. of IS0 BRHGLYZ.9 nimna )T NEV whld 88ddt R Rofdtien(c? 0338 § .Qgrfﬂhbg@f de
To a sol ut,j gn_of %?anr(lg %10. 124 mol) of Alloc-pAph-G u(QBu)-0OH and 15 ng
(0.124 fd}‘ﬁx%}? romate I AN B MnfiHer 2f mailgogin eppaigiuee ﬁmadwg WS

(0. 124 0mmashef will i sh28is® 1 36!%:5\913%% ﬁgép{ EMPhnBfre BEBE was N at

roomtenperature the solvent was renoved e residue was treated with
1 m of SBukeHth amlarl T A (%) rAftan 1t le e palventevah evamdratet tovgiee @Bapof at ed

and t he rigais [ fie + give 1.5 ng of the title conpound. M
and the  resilugoRigohliehe Y4 BHfats):

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



Exanmpl e 6: All oc- pAph-G u-((RS)-2-am no=9H-fl uorene-9-yl)am de To a
solution of 60 ng (0.126 mmol) of All oc-pAph-d u(Q Bu) - OH and 34 ng (0.126
mol ) of (RS)-2,9-diamno-9H-fluorene in 5 mM DWW were {f‘ﬁid g %3(0 126
mmol ) 30 of TOTU and 32 pl (0.252 mol) of NEM at 3C. A &t room
tenperature the solvent was renoved and the residue was treated with 1 nl
of 90% TFAYOA¥T472 8 h at 4 Novenber 2003 WO 00/ 75172 54 PCUTEIPON44846 r oom
tenperature ethyl acetate was added and’d he precipitate was filtered and
dried to give 50 ng of the title conpound. MS 598.7 (Mtl)+ Exanple 7:

Al | ow pAph-d u- ( 3- et hoxycar bonyl am nopr opyl )am de 5 a)
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3-tert-butyl oxycarbonyl am nopropyl am ne in DCM and

g
mmol ) ofh w%waa&hguuﬂ@dmewhmt viasvaposgteg t@ cs\@gﬂ ﬁﬁ@l 9f toe trtlse@wpound
chl °r°f°M$§3§7 Nﬁ'\r/ga of DCM After 24 h at roomtenperature the m xture
was 10 iter and dried. The sol vent was evaporated and the
residue was stirred with 5 m of TFA (90% . After 1 h the solvent was
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diastereomer {1 (MS 539.2 (M+1) ).

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



was heated at 80C for 8 h. The sol vent was renoved and the residue was

di stributed between water and ethyl acetate. The organi c phase was dri ed,
filtered 30 and the solvent was evaporated to give 0.53 ime (M5
151.2 (Mr1)+). 0.53 g of the oxine was dissolved in 106&ﬁ?£n6$é}?rzé)t%§anol and

hydr ogenat edoiow7sa7Parr apparatus at room tenperature. Aft;:i; %@&43 he
m xture was filtered through celite 4 Novenber 2003 WO 001 §1

PCTI EPO0/ 04846 and t he sol vent was evap&fat ed. The residue was stirred with
ether saturated with hydrogen chloride. The solvent was evaporated to give
0.46 g of the title conmpound. M 137.1 (Mtl). 5 b)

Al | oc- pAphAaiiioxéifRwas-Qwigrdddedmmy B)refuny Lihasd aﬁrir?lglcenmn was contipugg at
O a solution o

Al | oc- h-Qu-((S)-1-(3-.am henyl )) et hyl am_ de
(o, 9547 moBiorh SarhpEtirel RHRT o BRLTne Tbred 8 chipliage v fheTed R RPddhe

RS) - 3- ( 1filgata 664 Db LR 4
grm)l)) 01g TOTU anddEéZHSt ny %\L%%P\?Qgg& B%Bﬂgﬁb%%a%@ ggﬁfﬁﬁggieta?%g#alo
t enper at uVBtarh &8 SrgRHE |anes wasrepatad ddridrbwitle siagimesivas stlfatat Bitbredtamdl

of 90%s5 T, Q%'p? e - ent s _evagporated and
t he ressi d%ceﬁﬁaﬁ? g‘d\p%é}ol-ﬁéL ??%TB\%%B}HF nr?%{ég? E%&TEPE@‘H@P‘?&%BT 239. 2
(Mrl) +) aRiRObHIRIC talyiakiGicongef tHd tifé/BomhBoudd 6MHPAall BuExezd e 9:

Al'l oc- -1-(A- am | ).but vl ' d .

A | oc A (48 ARSI SRAbIA AR5 o nrosted i s

- Am nobut gf diplied yotasshien vabosyt featiGed RIGHasRUS o WS s85arBIRC BREAS
described_in exanple 8, starting fromthe correspondi ng Ketone.To a

sol ution ergg ﬁ?ﬁj‘c(aﬂt@@é I YaFyo &3 vigld the-TiApfestitle @Bog- OH and 24 ny
(0.1214gmol ) of (RS)-4-(1- am nobutyl)phenylamne in 5 m of DVF were added

42 mg (0.126 nmol) of TOTU and 32 pl (0.252 mmol) of NEM at 3C. After 12 h
at room t BhpbeaPaph-Gle3-H8|5rdinhloraranzcepeuimhynunt ieop@iindide was t r eat ed

o a e AR el Mg RS 1 o AR SRI: 80 oo
| (M5 567GBI(OMBY)-OH &iiimd, hgSafmal) ast et@BBydrite (BvRg, 585 5 3imdiMedle ) -
dissolved in 2 ml of a 1:3 mixture of DMF and DCM. Then DIC (6 i, 32 pymol) was
15 added. After stirring for 3 h and standing over 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



Exanpl e 10:

Al | oc- pAph-Qd u-(3-(3, 5-di chl or obenzenesul f onyl am no) propyl )am de 30 a)

N ( 3- Am nopropyl ) - 3, 5-di chl or obenzenesul f onam de 1, 3- D anj.nopr.o (6 g,
81.5 Mol ) was dissolved in 45 m of 1, 4-dioxane, and afimof%r-ﬂé@%%sol ution
of 3, 5-dichl orobenzenesul fonyl chloride (2 g, 815 mol) in 5 m of 4
Novenber X98YTati200175172 56 PCT/ EPOQ 04846 1, 4-di oxane wESTHFIKP4p4@dded
over 3 hours under stirring. Stirring s@ms continued at roomtenperature.
After 30 hours the fornmed precipitate was filtered off and the filtrate
concentrated in vacuo. The residue was distributed between ethyl acetate

and - watyGgp gﬁgﬂf 2B5GR el rékilie s c?i‘és?@g&g{/ ?rf’\fvgf%i_a‘gﬂgt\‘%%tgd RGNS Tate,

filtered an concentrated I'n vacuo e crude material. 750
ng of thaboasterdcilitionadhe pariebus dolbiiohRIaS exdragiard thréd finmy with ethyl titl e

conpound_as_[TFA salt 283.0 . +) . 200 . of this product was

G S0l verEStaeL an i cabbined irganp PhEses WeR diomoves maseskBu Sz e um
car bonatfiitered Wnd@dncdieated }Q@Pie‘l‘d b aveof esiteeRmipd @, MS i3ed.3 (MiHy'er ed and
concentrated in vacuo to yield the TFA free title amne. 10 b) | oe

pAph- & u- 3- ((3, 5-di chl orobenzenesul f onyl am no) propyl ) am de

N- ( 3- Ami =gl rhanze! ' . nmol ),

A | oc. PAT B e O R e 5. 5
pnol ) gphitiatanst-2-sdlionic 2cid (Sefmimomethytbenaw)enide m/mgar%-@gmolrrﬁncal G (6

i, 39 f i g, { LL] S [ t he
heekend SRPHARRREI T wd 185 0] SRRl Elf g et Bl Bt
purifi eddi]l?yolld@ﬂ@l 2 eniyofel ﬁS?niﬁtwr@oﬁgM[%?/ln? CIEIM2J ‘:;Ingn I5Jf10d6q.11,. 3T hirmIwess st i rLed
in 4 of a 1:1 mxture of TFA an or . ter standi ng oyerni ght
he 01 VBT AT i eaRiomTeHe Wes PRV ASE el PR CotRht or
evapor at é%}n?fe ihe yophieatfont dHi/el B8 infly B m&nwﬁp&%&m@%@_@mﬂﬁ
| yophilized to yield 3.5 ng of the title conpound. Ms 685.4 (M+H)+. Exanpl e
11: Al oc- pAph- G u- ( 3- (( napht hal ene- 2- sul f onyl am no) net hyl ) benzyf) am de a)

CorDi am G 1 AR A 8140 ERHIATATMDRREFEIIERE 1 1 4. di oxane.
and at 15-20C napht hal ene-2-sul fonyl chloride (4 g, 17,6 nmol) dissol ved
050 4T 2PEnhcdGIu(OtBU)-(4-carbamoyimethylthiazol-2-ylamide

To a solution of 1.24 g (2.1 mmol) of Fmoc-Glu{OtBu)-OPip 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



di oxane was slowy added over 3 hours under stirring. Stirring was
continued at room tenperature. After standing overnight the forrred
precipitate was filtered off and the filtrate concentrgkevem @go The
resi due was distributed between DCM and water. 30 The organic

separ at ed swudoowapied with water and 1 N HCI. The oily layery,. ﬁﬁrﬁ%ﬁ)et ween
the organi c and aqueous | ayer was separated. It solidified 4l

This solid material was treated with et38 acetate, sucked off and vvashed 4
Novenber 2003 wo 00/ 75172 57 PCT/ EPOO/ 04845 with ethyl acetate. The residue
was dissolved in water and treated with potassium carbonate solution. The
aqueous s8hdethm appiate xitheaegedic phase wvagesied) fitteret hayid evapetated, Thn thsidie
conbi ned at e, filtered and
concentratg.vega:’Ia ’%‘}ﬁ%@ %Sg?mi H€T€ 58%%’2‘8@% §?‘?‘ 19 piveiigroing b)

Al | oc- pAphvee ad(iad ahd sph phaisinge 2vaaUiifepay t@gwacagtmgtbfl th@@mé %b)r%&”hﬁ&.

Napht hal e ﬁoé fonic acid (3-am nonet hyl benzyl ) am de 3.4 p

Al'l oc- Ag @l’ Bu) H (10 ng, 19.5 pM and HOBt hydrate (9 ng, 58.5
prol) were dissolved in 2 mM of a 1:3 m xture of DVF and DCM Then DIC (6
pl, 39 pnpol) was 10 added. After 3 h the reaction m xture was concentrated
and treat Eaa%'%lé%cNI%e@AﬁJhrGi@%éfmmleoﬂ}metmwnmummemamtdé my of the

title conpound. M5 729.4 (MtH)+. Exanple 12:
Al | oc- pAph- d u- (4-car banoyi met hyl t hi azol - 2-yl )am de 15 a)

Frnoc- 4 u( @Mol(lworcafrﬂiﬁan@y(lon‘e‘t hyhmimnaAﬂbe-ﬁAph)Gm(OEijooal &l 18 enoof1 1.24 g

2.1 ol cGu added a sol ution of
033 g (2Bl S ST -2 Fos Py TciEg i ot oM Ovae 2d6pAIYE
over al(emigi@. bf5 dndtj of T(Atueén@mewaf REM a08°¢ SAMeT #J H'R réchﬁ téfﬁbé’t%mrewas
evapor at eg ang t he resi due was washed with ether to give 0.8

title 20 YEH wasdemmyed ang-ieresisiue was treated with 1 mi of 90% TFA After 8
H G u( O B)at (dopachparl s 0 i (1.52
mol ) of Fnoc-d u( Qé Bu) L-l 4- tggi %&tgge s I[ué(g azolrhatzéﬁl(gilqi:’g""‘8'IEB etjdle(r%! %Gdnﬁe
DVF/ pi per PERGRitate wap ﬁttaeectttq gmederog OBtHrB tile conpouBdIMSH4N. B (MTNE. 25
sol vent was evaporated and the residue was filtered through celite to give
0.37 g of

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



the title conmpound. M5 343.4 (M+H)+. c)

Al | oc- pAph- @ uL( 4- car banoyl net hyl t hi azol -2-yl )am de To a solution of 50 ng
(0.17 mol ) of Alloc-pAph-CH and 39.1 ng of TOTU in 10 gh‘ 30bof was
added 58.8 ng (0.17 mmol) of H G u(Q Bu)- (4-car bamoyl net hYFThraz

2-yl)am de and 21.8 pi of NEM After 24 h at roomtenperature the sol vent
was renowegdoamsd7i he resi due was distributed between an ageeEpepsiomessat i on of
NaHCO3 4 Novenber 2003 WO 00/ 75172 PCTI 5500’ 04846 58 and et hyl acetate. The
organi ¢ phase was dried, filtered and eVaporated. The residue was stirred
for 16 h with 0.6 ml of TFA. 50 ml of ethyl acetate and 10 ml of ligroin
were added and the,precipitate was filtered to give 59 ng of the title

conmpound. M5 560. k 5 Exanpl e 13:

Al'l oc- pAph-d ug({ -msthylpyrimdln5y|rrethyl)amde To a sol ution of
53 ng (0.11 u - pAph-3 u(QBu)-OH and 15 ng (0.11 nmol) of

4- am no- 5- am nonet hyl hyl pyrimdine in 5 m of DVF were added 37 10 ny

(0.115 nmol) of TOTU and 1 Mat 3C. Af

t he sol vent was renoved, @

After 8 h at roomterrp[ at urie et:hyl

added and the presiph
compound. MS 541.3 (M Ol anpl e 14:

Al'l oc- pAph- Asp-. ( 3-am nobe@ anm de To a solution of 50 ng (0.153 nmol) of
Al'l oc- pAph- CH and 50.3 ng (0.]1153 mml) of H Asp(Q Bu)-3-am nobenzyl am de
hydrochloride in 5 mM of DVMFGkre added 50 ng (0.153 nmol) of TOTU and 60
pl| of NEMat 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 room

TR i e ML i ot ol S R L
Exanpl e 16 mg@o{p)ggﬁ -2-And (O1BR)4driaminelrenyay))amide hg8rothipiderih &rmPoBMAD
00/75172 were added 128 mg.(0.389 mmol) of TOTU and 150 pil 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

12 h at roomtenperature
2 with I m of 90% TFA

i sopropanol and net hanol were
e 46 ng of the title

pl Hpf
&

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:



59 NH NH2 OH PCTI EPO0/ 04846 To a solution of 100 ng (0.305 mml) of

Al | oc- pAph- OH hydrochl oride and 139 ng (0.305 nmol) of

H 2- Aad( O Bu) - ( 3- am nobenzyl ) am de hydrochloride in 5 re
added 128 nyg. (0.389 mol ) of TOTU and 150 pl of NEM at E#L%§¢%h§%%phat
roon1tenpe@$%Nﬂg.hhe sol vent was renoved and the residue was treated with
m  90% of A After 8 h at roomtenperature ethyl acetat @CLEPIHAEed and
the precipitate was filtered and purifigg by HPLC and | yophilized to give
43 ng of the title conpound. M 539.2 (Mtl)*. 10 Exanple 16:

Al'l oc- pAph-d u( OCH3) - ( 3- am nobenzyl )am de 50 ng (0-153 mmol) of

Al | oc- pAph- OH hydr ¢gigl ori de and 75 ng (0. 153 mmol ) of

H d u( OCH3) - ( 3- am npbenzyl ) am de hydrochl ori de were reacted according to
the 15 procedu ed in exanple 15 to give 22 ng of the title
conpound. M5 539.3 ( Anal ogously to the above exanples the foll ow ng
exanpl e conpounds were ﬁ@. A9 Exanpl e conpoyndsyof formula la: 4

+

Novenber 2003 WO 00/ 75172 6P Exanpl eRa in fonlkula | aMs
173, 5-di chl or ophenyl| 685HNT M

194- met hoxyphenylZ09,.2 1) 4 203t hyH617 w - “ A
- et ho en . net .

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

\ O
\/\O/KO f b



21di met hyl ami no644.1 (M1)- 222-phenyl et henyl 705. 2 (M+l) "
232-acetyl am no-1, 3-thi azol -5-yl 685.4 (Mtl) + 245-chi or ot hi ophen 2-yl 720. 1
(Mf-1)+ 254-fl uorophenyl 697-2 (Mt1)' 5 Exanple cormoun%?\1 I a lb: 00
N S', Ra H PCT/EP0O0/04846 la NH H2ZNHN O OO Rb HHO 3Novenber
2003 wo oonsl172 61 PCTI EPOO/ 04846 Exanple Ro in formula |Ib IVB (Ml)*

263- br onophesdser’. 1 274- acet yl am nophenyl 730. 3( M+1) + PCT/EP06/04846

284- met hoxyphenyl 647. 2( Mt1) +

61
Example R® in formula ib MS
26 3-bromophenyl 697.1 (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
H,N \\ //
AL R
HN F
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)".



294-f | uor ophenyl 691. 3( Mt1) + Exanpl e conpounds of fornula |c:
OOIc OOH ExanpleRc in formula | cMs 303- bronophenyl 723.3 ( Mtl) +
313-trifluoronethyl phenyl 711. 1 (M1)+ 323-chi orophenyl
332, 5- dlchlorophenyl711 1 M+ 345-chl or o- 3- net hoxyphenyl
| oxycar bonyl am no- 3- (4- car bam m doyl phenyl ) propi onyl ) - G u-
PCT/EP00/04846

5~~0 | kIl

35 ((9)-

2-

10 (3-. (py?”(H? 5872y sul f onyl ami no) phenyl ) ami de

(Al oc-pAph G u-(3-(pyridin-3- ylsulfon

(Mt1) +. 00 4 Novenber 2003 WO 00/ 75172

((R-2-Alyl oxycar bonyl am no- 3- (4- car bam m doyl phenyl ) propi onyl ) - G u-

h-d u- ( 3- (pyrldln 3-
NYOR{SBIRHE)-Biu-

(3-(pyridi
yl sul fonylFa

formul a | @-(¥idin-3-yisulfonylamino)phenyl)amide (Alloc-D-pAph- -Glu-(3-(pyridin-3-

ERAIRL BHel Gy Ay R i o sorb o5 ey

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

Example compounds of formula Id:

NH
H,N

H
N N\/lﬁ,Rd

\/\OAO 01

Example R®in formuia Id

37
38
39
40
41
42
43
44
45

46
47
48
49

3-aminomethyibenzyl
3-aminopropyl
3,4-dichiorophenyl (a)
3-carbamimidoylbenzyl (a)
1-{1-naphthyl)ethyl
1-(6-amino-pyridin-3-ylymethyl
2,4-dihydroxy-pyrimidin-5-yi (a)
1-phenyl-1-(4-pyridyl)methy!
1-(6~chloro-2-naphthyl)-1-{1-methylpiperidin-4-
yl}-methyl (a)
1,1-diphenylmethy!
4-cyanobenzyl
4~dimethylaminobenzyl

4-aminophenyl

m no) phenyl ) anm de) MS 652. 4
PCT/ EPOQ/ 04946 Exanpl e 36:

ey

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)*

NH H2NH N R

%é‘?aﬁ(ﬁ/ﬁﬂoi Exanpl e



Id Exanmple Rd in formula Id M5 (M+l)+ 373-am nonet hyl benzyl 539. 2
383-amrtiopropyl 477. 4(M1) + 393, 4-di chl orophenyl (a)578. 2(M+1) +

403- car bam mi doyl benzyl (a)552. 2(M+1)+ 411-(1-napht hyl) gijaybaié FHolt1) +
421- (6-am no- pyridi n-3-yl ) et hyl 526. 3( M+1) + 432, 4- di hydr oxy- pyri m di n- 5-vyi
(a)530. 3(M+1) + 441-phenyl - 1- (4-pyridyl )methyl 587. 4( Ml) +

451- (6- chlwooer&sitapht hyl ) -1 - (1- net hyl pi peri di n-4- - 691. 3( Mcidprod0assd - et hyl
(a) 586.2(M1)+ 1, 1- diphenyl nethyl 474-cyanobenzyl 535. 4( M+1) +

484- di met hyl am nobenzyl 553. 1( M+1) + 494-Si nophenyl 511. 4( M+1) + 4 Novenber
2003 WD 00/ 75172 63 PCT/ EPOO/ 04846 Exanple Rd in forrmula Id M5 (ML) {"

502- (2, 5-di oxo-im dazolidin-1-yl)ethyl 546.4 514-car bam)SyI benzyl 553. 4( M+1) +
521- ( pi pePfadmrie- aRyin feemkla kh 77 5(m1) + M

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

50 2-(2,5-dioxo-imidazolidin-1-yl)etiyl 546.4 (M+1)"
51 4-carbamoylbenzyj 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:



542- (pyridi n-3-yl)ethyl 525. 4( M+1) + 552- car banoyl - 1- et hyl - et hyl 505. 5( M+1) +
564- guani di nobenzyl 567. 5( M+1) +

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

581- ( 1- car bami mi doyl pi peri di n-4-yl ) met hyl (a) 459, 6( Mr1) 4 November 2003

593- net hyl t\ga%ﬁ% 24. 5(M+1l) + 603-urei dobenzyi 568. 5( M+1l)- 61(R)-1
-(3-nitropheny opyl 583. 2(M+1) + 62(S)-1 -(3-nitro p henyl PCPEPIO/04846

pyl 583. 2( M+1) + 636- hydr oxy- 2, 2-di met hyl c Jioman-4-yl 596. 3( MF1) +

644- am no- 9H- f | uor ene- 9-yl 599. 2( M+1) + 653- acet yl am nopr opyl 519. 2( M+1) -

662- (4- am nophenyl ) - 1- (4- net hyl sul f onyl phenyl )-693. 3(M+1) + ethyl (a)

i sol ated as hydrochjgride salt Exanple conpounds of fornula le: 4 Novenber
2003 WO 00/ 75172 64/ NH 00 NRe H OOH ExanpleRe in forrmula | eMs

673- br omopheny i 45" + 683- chl or ophenyl 699. 3( Mt1) +

694- net hoxyphenyi 695.

b O Y7,

/S\ e

N\_/lLH/\Q/ﬁ R
- le

O
Example R® in formula le MS
67 3-bromophenyi 7451 (M+1)"
68 3-chlorophenyl 699.3 (M+1)"
69 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 %



((S)-2-(3-Bronmpbenzenesul f ony[ 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 bam ni doyl phenyl ) propi onyI% - (3;1 u- ( 3-
am nobenzyl )am de M5 579.2 (Mt1l)+ 15 Pharmacol ogical testing The ability of
t he conmpowwls/msiz2the formula | to inhibit factor Vila or aidratroessyeres

| i ke factor Xa, thronbin, plasmn, or trypsin can be assessed by

determ ning the concentration of the &%pound of the fornmula | that
inhibits enzyne activity by 50 % 20 i. e. the 1C50 value, which is rel ated
to the inhibition constant K Purified enzynes are wused in chrornogenic
assays. deérregomieinerrate ohsdistiatdihptitadysis Fmdeteansed ta/ Beavgegrebsiemaier 2003
WD 00/ 7517

'S ot or Hbfing o TERRLS FHE of DyBREVSE R SorBal ol Ak B RIS VBKEIL! V2! S

hydr ol ysire 16§ @fres e@dehtﬁdnenuﬂltmlélbbmbedndmﬂfdmima WeFFcﬂlmlcdldﬁmgl tbg of the
concentration of the rTPound of formula 1. i nhibition

omeE ant it ori sk K Pirel ts Vabies s BB iest o saeen oot RO CaE L o

usi ng 5 SiHderhgEMul a K = 105;l= fck, #({{ SL{EﬁE:ﬁ?été c%ﬁ&é‘rﬁFﬁtiroﬁtl'lQﬁ}/ Km }
wherein Kmis the Mchaelis-Mnten constant (Chen and Prusoff, "Bi ochem

Phar macowherein Ky isthe Miphgelisdienten censigagfhererng PEUSain BIGEHeM. 1975, John

Wley & %% I}

refer enceﬁgﬁﬁcﬁ?ﬁggﬁﬁg %}g%%igsa\yﬂ]‘%ﬁhl bi't or %@gﬁ% ?%@?)?\\gsged as
i nhi bi ti 8onsddswafdrk Kl 0Q-A¥5] whichodretiheorporgied indsein @y réferended. | t owar ds
factor Vila/tissue factor activity was determ ned using a 15 chronogenic
assay essentially as described previously (J. A Ostremet al.,

Bi ochegri stry 37 (1998) 1053-1059 which is incorporated herein by
referenca). Ki neti c assays were conducted at 25 Cin half-area mcrotiter
pl ates (@b5REPr A \Ssaycanbri dge, Massachusetts) using a kinetic plate
reader (Mol ecul ar Devi ces

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



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 gMJanger %val NaCl ,
5 mM CaCl 2, 0.05 % PEG 8000, pH 8.15). Followi ng a 15 mnuté prerncubation

peri od, thew§s§§¥ was initiated by the addition of 35 pi of the
chr onogeni c MeYat e s- 2288 (D-1le-Pro-Arg-- p-nitroanili deCT/BPhmaroasici a

Hepar Inc., 500 pMfinal concentration). The following test results
(inhibition constants Ki (FVIla)) were obtai ned. Exanpl eK (FVil a) Exanpl eKi
(FVI'l a) Compound(pM Conpound(pM Exanpl e 10. 4Exanpl e 20. 2 Exanpl e

30. 8Exanpl 4 Nove 03 WO 00L75172 66 ExanpleKi (FVIIa)Exanpl eKi
(FVI | a) mgnﬁ%ﬁﬁd%( PM) Conprm(;gﬁ\éﬁ%\/) Exanp ’éa@B.FeeExanpN@ (6¥12) Exanpl e

70. 8Exanpl €o1®OUsE8 Exanp{ud)110. 8Exanpl €ofdédnd Exa M 131 9Exanpl e 143.4
Exanpl e 1575, 7Exanpl e 176. 49 Exanpl e 181. 8Exanpl e 190.68 Exanpl e

202. 03Exanbkam@le0s 62 Exampl e 221. 46Exa@%rﬁpl%35l. 38 Bxanpl e 240. 89Exanpl e
xanpl e 290. 59 Exanpl e

251. 88 Ex %nei\ %0 .30Ex2) | e 270. 73 Exanpl e 280.28
300.43Exa§§2 BT0’ 64 Ex % e 320. 56Exdrfrerie3® 67 BGBmpl e 341. 05Exanpl e
373.7 ExanpxampR3iB82 0.8 Example 12 441

Example 13 1.9 Example 14 3.4

Example 15 757 Example 17 6.49
Exampie 18 1.8 Example 19 0.68
Example 20 2.03 Exampie 21 0.62
Example 22 1.46 Example 23 1.38
Example 24 0.89 - Example 25 1.88
Example 26 0.30 Example 27 0.73
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



PCT/ EPOO/ 04846 The followi ng tests can serve to investigate the inhibition
of selected other coagulation enzynes and ot her serine proteases by t he

conpounds of formula | and 5 thus to determne their s
Factor Xa Assay TBS-PEG buffer (50 mM Tris-Cl, pH 7.8, gg\%l\’%’k}ﬁk[;%iof 0.05 %

(wlv) PEG 8000, 0.02 % (wv) NaN3) is used for this assay. The 1C50 is
det er m nedvbyogainbi ning in 10 appropriate wells of a Costmrrawbbigatea
mcrotiter plate 25 pl human factor Xa (Enzyne Research Laboratories, Inc.;
Sout h Bend, Indiana) in TBS-PEG 40 N D % (viv) DWVSO in TBS- PEG

(uni nhibited control) or various concentrations of the conpound to be
tested diluted in 10 % (v/v) DVBO in TBS-PEG and substrate 4 Novenber 2003
WD 00/ 755¢2763 (wamemoeywef&gewd)mmrowtiee;uéat;i|P—harmagia3| y

L- Arg- p- |trf_1an| [ dﬁ@ Ka "l' rShBE cia, Inc.; Franklin, Chio) in TBS-PEG
The assa 53) E ubating the conpound of fornula | plus
enzyme for 5 10 m n. Then the assay is initiated by adding substrate to
obtain a _final volune of 100 . The initial veloci t%/gof chr onogeni ¢

subst r at ef h@ﬁ%ﬂW@P@@g“ﬁé&ymf@d”%&baﬂiﬁ@ the gprgaoUneh op s helbs gnzyms fem
using 8 Bomfekridichbysal 5 Htﬁﬁéd 6y Bhahg JuB’H8k t%@ﬁ{tﬁﬁ a ﬁh@%&%é off085 C

during the li1near portion” of time codrse (usually 5 mn after
addi tion LdfTeewtlala@h:)cﬁyHﬁehmc}gm@mme aw@ﬂval%lscmeawedrw tsehengee 10

concent ap a0l 440 s i TN DRSIN A BS REGRUILES oS ReGeLr thi s

assay. The eterm ne ove a assay, except
that t he SV8GBOKBE):ati2S G 8aMtg e IPyno Bbrioh-dPtioe timérapupse (usuzllpills dén aftes

Kabi d is.h t hr onbi h L t I
St h oo B BB Ay e o TS TS APERRB) sty
TBS- PRG hsgricehtriafionfefyd pfg this assay. The 1C50 is determ ned as described

above .20 for the factor Xa assay, except that the substrate is S-2251
(Dval - L-Leu-L-Lys-p-

¢) 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



nitroanilide; Kabi) and the enzyne is human plasmn (Kabi). The enzyne
concentration is 5 nMand the substrate concentration is 300 NM e) Trypsin
Assay 25 TBS-PEG buffer containing 10 mM CaCl 2 i s used Il?\fo érlﬂ ber SRay- The
IC50 is determ ned as described above in the factor Xa assay, except that
the substrate is BAPNA (benzoyi-L-Arg-p-nitroanilide; Sigma Chem cal Co.;
St. Louis, WP8¥®ITA ) and the enzyme is bovine pancreatic tgepsiodedslype
XIll, TPCK treated; Signa). The enzyne ncentration is 50 nM and the
substrate concentration i s 300 pM 30 Rat™ Arteriovenous Shunt Model of

Thr onbosi s 4 Novenber 2003 WD 00175172 68 PC / EPOO/ 04846 The antithronbotic
ef ficacy gjgt tﬁr@ of tg i nvention can be assessed using rat
extracorporea er| @)e SHORPUNGHET ¢ iBuemiiorctar De essesssidatsingf a
20 cm | engftéxtratco ra@ftamérm@néﬁ’éf '

carotid a ij ?A@ Sﬁmtﬂﬁ? #ﬂﬁﬂ%ﬁ%‘%p&%}]&g&?f%ﬁq &gt h

er cm len
of mercer 5?@8&9?'&)’%‘%’ %)@Q:thfbslgelktp@ﬁ@dj irnto tﬂiﬂ gidt cEeirotM artend o6 sgcond

| engt h of t th ircuit. into the left

| G0l ar e DAL PkafiRiER B9 PRS0 mifineized poien fireed (4 om

i nsert i onexapred f@shb@d)ﬂpwhramdasacbndﬂesrgﬂ wp?Fm?Ptdm%t a tjggd‘:@lﬁgﬁb iy o .
butterfly catheter e conpoun

the tail syrd.n and

i s admi ni EE%‘E‘%@%Q%@BJ#LH&‘ Y%‘%gﬂfeﬁg'q@ UAcHitds Bilrchwithsiamsl sdlinericoied to
flow for #nseeidrod of 15 nmin (total of 45 nmin infusion)- At the end of the
15 min period, the shunt is clanped and the thread is carefully renoved
and wei ghed on an anal yti cal bal ance. Percent inhibition of thronbus

rara ;@szs;?’;" D et e e A A e
cl ai ms'" _yrmgfoa%g addiutierly ¢atheter alhe compound is administered for 30 min, then
the shunt is opened and biood allowed to flow for a period of 15 min (total of 45 min
infusion). At the end of the 15 min period, the shunt 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.



69 PCT/ EPO0/ 04845 | R97 5 wherein r is 0, 1, 2 or 3; sis 0, 1, 2, 3 or 4;

10t is 0, 1 or 2, NN--RZ R92 RO5 O 193 R is selected fromthe series
consi sting of hydrogen, R'-CO and R12-SOz-; Rl1l1l is sel he
series consisting of hydrogen, (G -C8)-alkyl, (C(r)- Cl45$('lfog‘g‘jrngé'Q@:'Dt3
(C6-Cl4)-aryl-(Cl-C4)-al kyl -, Het-, Het-(C,-C4) al kyl -, (C1-Cs)-al kyl oxy-,
(C6-Cl4) awwlooasr7z (C6- Cl4) -aryl - (Cl- C4) - al kyl oxy-, am no, pcrrEpoomn4sss
(C1-C8)-al kyl ami no-, (C6-Cl4)- arylam ngg and

(C67C14)-aryi-(Cl-C4)-al kyl am no-, where all these groups are
unsubstituted or substituted by one or nore identical or different
substltu% %}% 20 R 12 is selected fromthe series consisting of

(G -Cs) yl Cl4) aryl, (C6-Cl4)-aryl- (Cl-C4)-al kyl-, Het-,

Het - (C1- C4) al kyl -, di ((C1- C$) al kyl am no- and di ((Ce-Cl14)-aryl -

(G-A) - am no t hese groups are unsubstituted or
substitu %}“B%@d BFN%P@&ééntlcal or different substituents R40; 4
Novemnber 2003 WO 00/ 75172 70 PCT/ EPOO/ 04846 R2 is hydrogen, R21(R22)CH,
R23- Het - (CH2) k-, R23(R24)N- (CH2) m D- (CH2) n- or

R25(R26) N- CO- (CH2) p- D-( )g-, wherein Dis a dival ent residue
-C(R3S)(R32)-, a dival (C6-C14)-aryl ene residue or a dival ent residue
derived froman aromati %roup Het containing 5 to 10 ring atons of which
1, 2, 3 or 4 are identigaM~por different 5 ring heteroatons selected from
the series consisting ¢ mjép, oxygen and sul fur, and the nunbers Kk,
m n, p and g which are ependént of each ot her anqi can be identical or

different are 0, 1, 2, 3,/ 4 or 5, with the proviso that in case Dis
ﬁl:f)r RQ?
RN
5 R O R¥R®O Rr®
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*;



-C(R31) (R32)- the sum mtn cannot be 0 and the sum p+q cannot be 0; 10 R21
and R22 which are independent of each other and can be identical or
different are selected fromthe series consisting of hydro

(Cl-Cl12)-al kyl, (C6-Cl4)-aryl, (C8- Cl4)-aryl-(Cl- m)-a%{E’?Vg‘,%Q%%O-OSand
Het - (Cl-C4)-al kyl -, where all these groups are unsubstituted or

substitut eVt or nore identical or different substitueptgpédanls t he
series consisting of R40, (Cs -C8)-al kyI@i no-, di-((Cl-C8)-alkyl)-am no-,
(C6-C14) 15 aryl-(Cl-C4)-al kyl ami no--, (C6-Cl4)-aryiam no-, am nocarbonyl -
and am nocar bonyl - (Cl1-C8)-al kyl-, or R21 and R22 together with the carbon
atomto WeRGhnidieeRr B2 _femma ur gt gos nsat ur 3- menber ed
to 8-marrbe55d2§c’ar gﬁ’ygl ?8 ?ﬁig lahlmé‘%t (ccajf??t)"b'eﬁ f%nﬁgﬁggéﬁt‘g'(gﬁigﬂéf“tm ring
systems W R aNeCRet@rnao(fitii)e, whegsin Coistadivbient Fesique2@ (RO )RFY, at oms of

which 1, 2; identical di ff t het t l'ected fr th
St s cotyBlent (B & e es ot SR FRIde deh@ndrory op scamptic.

car bocycl gmoupdrenedritainingi§ 3o 1OhRLEatbie of AFH | ngl prﬁﬁré%%éﬁ%.ﬁ)o%ﬁérént
UI’ISUbStEI) t ﬁbﬁ?‘ﬁfr substituted by one or nore identical or different
substi tue

Bt selpriest e e seres eanstlng ofdioges) cayder amd aalfyr,
di - (( C1- Cand ahekpls i , ng 5 Y BF 1,0~ s
C|14§ ( aryi a?]n' no-r,ﬂ ?%efr?og’gpbg’gé:lgp gﬂhgﬁﬂﬁ%gﬁgﬁy?nﬁ?@;&ﬁ%ﬁﬂéCarhég is
hydr ogen, IdRRticeior differrpBac; 1,/2 8, dorse hitbttbd proviso tHat irseidesd isonsi sti ng of
hyd - 4 ¥ - Cl4) - 30
( Cs- 8?2)” : aé(ﬁh-)?%?} aé!f)lé}ga ”’k&%‘ %’I}%g’%%@‘?ﬂfoﬁé“ ROGEN?8499 OpcTi EPOO 04846

71 Res and R26 which are independent of each other and can be identical or
es consi sting of hydrogen,

di f f erent ar el ected fromthe ser

(C1. Y0 aRkyTnd RosWRIch) 215 feP s g hsScLoRRt pad SonPedgagiical ot diferapt@re
Het - ( C1- Cd2lecteld theveeris ' > cunsypstid ut ed

subs'gi tu%j:%%r:&) m)r[e ?ggﬂ%ﬁh@;ﬁ%{ |ff'g(r§grc#52élu s’ttheu%eﬁ?gwl&ll(&ﬁ_S R2 r
i ]

i s sel ect & Ryledietonrd bet-g-68)-alkyl- aueral dtithesd GBUBS 4rear y! |

(CL- Co oy s hed o bfiisa oy e or Bl deh o titdans s B s pomana

(Ce6- C14) - er'(e@misﬁ_agwah“m(ﬁ@-cs)wﬁmaeniam,_dimm_s@a)gaﬂqmpsr_nafoe, (Ce-Csa4)-

unsubstg t 5%@09&4)'5—5?&?{3&1%3 ?Cghﬁpaeryi%%ir@f gn‘llirgoec%trégﬁyll- and gagnfo%grebrgnyl—
(C1-Ce)-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~;



10 substituents R40; R28 is selected fromthe series consisting of R27,
(C1-Ca) - al kyl oxy-, (C6-Cl14)-aryloxy- and (C6-Cl4)-aryl-(Cl-C4)-al kyl oxy-,
where all these groups are unsubstituted or substitute nor e
identical or different substituents R40; 15 R31 and ng\wﬁyerﬂ&grée%a

i ndependent of each other and can be identical or different are selected

fromthe sgri nsi sti ng of hydrogen, (Cl-Cl12)-alkyl, (%-&?,4,}, I, (C6-
Cl4) - aryl "?@Eg%‘i??m kyl -, Het- and Het-(Cl-C4)-al kyl - where all ?ﬂﬂgge
groups are unsubstituted or substituted'by one or nore identical or
different substituents R40; 20 R40 is selected fromthe series consisting
of hal ogen, hydroxy, (Cl-C8)-alkyloxy-, (C6- G 4)-aryl-(Cl-Cs)-al kyl oxy-,

( C6- C14) -RE ghd~ witich-ap8 jndgprpdent atgach Mtherrand cardes cemjical or difterent ar

aryl - (C1- -al kyl - o - . = (ROt ar@C 1. no-,
am o, ARG o g s CorRi IR n ke, (GLEDIRIP IR Qi ar SRR are
independ&nﬁ-?}&-@@-&!&gh, Héhen?ﬁ?—(ﬁ&@ﬁbaiﬁgﬂewhbceaail tbresdigmlmsmlte, R91, RO2

d R93 wh re i nde ent, of each othe nd c e J J RO,
G 1 or enton B GE e CQPTBNFHIRY B B0t HETes it COr Ry g erts R
(Cl-C8f-al kyl, (C6-Cl4)- aryl, (Co6-Cl4)-aryl-(Cl-C4)-alkyl-, Het- and
Het - (C1- C4).- al kyl -; 30 4 Novenb 2003 WD 00/ 7517 CT| EPOQ/ 04846 R94 i
sel eE:t ed 3%7(5;15??%@%@froﬂkth@cﬁ\‘/i’g’i%t%;ﬂﬂsmg Pwiﬁykéﬂﬁy&fﬁ' 5@%‘%&4&%@0'@% ni),S
nitro, [ Ly et by h, d Wb O ¢ te the
glr oups RZC?'J' d?‘gﬁ%'ﬁ@egié%ﬂ@ﬁg@ r%gu%@cl)t @H%n@%ﬁkgﬁdgg%t'ﬁgcﬂgggdi fferent;
5 R95 s sleyidarnio-f (QuCidendamines aodi€singryb{Cakidlkdamgiranwierall

(0 oy br GRS 57 PRI PPt ety Bl P U SRy tigohe no-

10 substituents R*:

R2 is selected from the series consisting of R¥, (C-Cg)-alkyloxy-, (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



15 R99 is selected fromthe series consisting of hydroxycarbonyl -

(C1-C8) - al kyl oxycar bonyl -, (C6-Cl4)-aryl-(Cl-C4)-al kyl oxycar bonyl -

am nocar bonyl - and (Cl-C8)-al kyl am nocarbonyl -; 20 Het j$q2eS8LWaked,
partially unsaturated or aromatic nonocyclic or bicyclic heterocyclic ring
systemcontaining 3 to 10 ring atons of which 1, 2, 3 or 4 are identical
or differeglgdagtproatons selected fromthe series consisti %of ni trogen,
oxygen and sulfur, 25 in all its stereoisoneric fornms and EEIOUEB4oher o of
in any ratio, and its physiologically télerable salts. 2. A conpound of
the formul a I as claimed in claiml, in which R11 is (Cl-C8)-alkyl,

(C6- C10) - agy Cg% Ca)-al kyloxy-, in all its stereoisoneric fornms and

m Xt ur es Rhe'ﬁé@ie framdhe seats sonsintng pE{phGerakdg{CaCly-argl ermrh):b @itsgl t s.

3. A conp and/ or |nwh|chr
is 0 or ﬁgﬁgﬁﬁwbgﬁ%}é& 0@47\?)%?)(& 7%@%3@%%?6’1{%3@09%5 RS #%r 1, sis
0, 1 or 2irmede®dentics eaoh dthew ant(d@yr idjdenlikyll Jrakfyeranbony| ami di no or '
hydroxyam dino, in all its stereoisoneric fornms and m xtures thereof in any
ratio, and its physiologically tolerable salts. 5 10 4. A conpound of the

f or rrul % | RESis Glefd diBd frbm tﬁ@%eﬂés BBASIs@ig 6f Anifind, gL%n?a.nd) g'ph'cﬁ? R2 d' E
an is a

Cl—ﬁ% R23- Het - f@ﬁ‘l - or R23(R24)N-(CH2)', ., ,-D- ,

d| vaI ent UpryGarRanyRIifinRs A(C1-Ca)-alkybipamar t?ﬂfé’l'ﬂ’-laéwbn@e@ﬁ@ue or a dival ent
resi due dgydisggachigdiB-; an aromatic nonocyclic group Het, in all its

stereoi soneric forns and m xtures 15 thereof in any ratlo and its
physiologically tolerable salts. 5. A conpound of the formula | as clained
in one or#;pr §E %kalms 1to4, inwhich ris 1 ais Oor 1; 201t is 0O;
R is ally B?j‘é’ Wohyl -, Rz is Rei (R22)CH, R23-Het-(CH2)k- or

R3(RON (CH2),,,-D-(CH2).-; Dis a divalent residue -C(R3")(R32)-

di val ent phenyl ene residue or a dival ent

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



residue derived froman aromatic nonocyclic group Het; 25 R94 is hal ogen;
R9$ is arnidino or ((G -C4)-al kyl ) oxycar bonyl am di no- and is bonded in the

4-position of the phenyl ring in formula |I; R9', RO92, RAR.andeR2fpzare
hydrogen; R97 is R99-CH2-CH2-; 30 RI9 is hydroxycar bonyl or

((C1-A4)-al kyl)oxycarbonyl-; in all its stereoisonmeric forns and m xtures
- thereof in any ratio, and its physiologically tolerable salts. 4 Novenber
2003 WO OGXY®M7EP2PCT/ EPO0/ 04846 74 6- A process for the priEg&itat#8+# of a
compound as claimed in one or nore of gBainms 1 to 5, conprising coupling
conpounds of the formulae 11, IIl and IVR97 Y5 11 HNH Y2 H-NR2 96 O
RO3 R92 Rin which the groups R, R2, R91, RO92, R93, R94, RO5, R96, R97

and r, sigang {, sairsQ) dedi NGAd FES id midid r‘(%c;Ldma&y%deaa@@mmiduw@ups are
present in the formof precursor groups or in protected formand YT and Y2

are hydr bmmwamldmcemmﬁil Its staregisoUissicifoamaBnd Migkien ghereof igrapysatio, Anda
phar macegtlé 1018 @r?&lér%gle g&gprl sing at |east one conpound of the formla

as cl nore of claims 1 to 5 and/or its physiologically
tolerable salts and a pharmaceutically acceptable carrier. 15 8- A conpound
of the_ fornmula | as clainmed in one or nore of clains 1 to 5 and/or its
physid?ogically tolerable salts for use as an inhibitor of factor Vila.

10
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

15 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:
20 tis@;
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;
25 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,-CHo-
30 R¥is hydroxycarbonyl- or ((C4-Ca4)-alkyl)oxycarbonyl-;
in all its sterecisomeric forms and mixtures thereof in any ratio, and its physiologically

tolerable salts.



: : : 5
9. A conpound of the formula | as claimed in one or nore of claims 1 to
and/ or FPS 20 physiologically tolerable salts for inhibiting or reducing
blood clotting or inflammatory response or for use in §RRvEMRBEARHIOT
prophyl axi s of cardi ovascul ar disorders, thronboenbolic di seases or

rest enoses.
WO 00/75172 PCT/EP00/04846

74

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
2 2
el e
CH
(CH,). 1 R¥Z R¥ 0 R
. Y
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.



